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Foreword 

The purpose of this Erosion and Sediment Control Field Guide for Contractors is to provide contractors and 
inspectors with basic information on construction, maintenance and decommissioning of erosion and sediment 
control practices. It will describe basic erosion and sediment control practices that can be implemented on State 
Highway construction sites. 
 
It is not a standard as is the Erosion and Sediment Control Design Standard for State Highway Infrastructure but 
is provided to assist contractors and individuals in their understanding of practices relating to their obligations 
for erosion and sediment control. 
 
 
 
 
 

 

 

Abbreviations  

• NTU  Nephelometric turbidity unit  

• NZTA   NZ Transport Agency  

• PAHs  Polycyclic aromatic hydrocarbons  

• RMA  Resource Management Act 1991 

• SSC  Suspended solid concentration  

• TSS  Total suspended solids  

 
 

 

 

“A number of illustrations in this publication were produced by Tetra Tech for a 
similar guide produced for the Kentucky Division of Conservation and Division of 
Water. Their permission was obtained for their use in this guide. For more information, 
contact barry.tonning@tetratech.com.” 
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1. Introduction  

The field guide for erosion and sediment control will take 
you through the erosion prevention and sediment control 
processes. The guide will start out with a discussion on 
the importance of preventing site generated sediment 
from entering receiving systems. 
 
The guide will also discuss pre-project planning and 
operational issues. It will then discuss erosion prevention 
and sediment control starting at the top of the hill above 
the earthworks location and proceeding down the slope 
through bare soil and down to waterways below the site. 
This schematic is shown in Figure 1-1. 
 
The key elements that are shown in the figure include: 
 

• Preservation of existing vegetation, 
• Upslope runoff diversion around exposed soil, 
• Seed, mulch and cover bare soil as soon as 

possible, 
• Use sediment control practices to trap sediment 

laden runoff, and 
• Protect slopes and channels from scouring. 

 

1.1 Why erosion and sediment 
control are important 

Sediment from state highway construction sites can have 
significant detrimental impacts on downstream receiving 
systems. In considering erosion and sediment control, 
there are two terms that can be considered:  
 

• Erosion, and 
• Sediment control. 

 
Simplistically, erosion is the detachment of soil particles 
from the ground’s surface. The detached particles 
become sediment once entrained by water. Raindrop 
impact initiates soil erosion, and preventing that erosion is a key element in an overall erosion and sediment 
control strategy. The primary means of limiting this erosion is to provide either permanent or temporary 
vegetative cover to dissipate the raindrop impact and reduce soil erosion potential. Erosion control is the key first 
step in reducing site erosion and reducing the amount of work that sediment control practices have to do. 
Erosion control is also an important element in reducing potential erosion due to high winds. 
 
Sediment control, on the other hand, provides a process for deposition. Deposition is where the sediments being 
transported by water are prevented from leaving the site where they were generated through the implementation 
of practices that, in general, promote sedimentation.  A basic premise of most sediment control practices is that 
they hold water in them until the weight of the sediments conveys the sediments, through gravity, to the bottom 
of the practice, where they settle. 
 
If sediment is not captured on-site by sediment control practices, sediment loadings to receiving systems are 
increased. 
 

Figure 1-1 
Summary of erosion and sediment control 

practices for a typical site 
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Basic principles should be adhered to: 
 

• Preserve existing vegetation to the degree that it can be preserved. 
• Mulch or seed bare soil as soon as possible. 
• Use sediment control practices to capture sediment that is in transit. 

 

1.2 What contributes to erosion 

Figure 1-2 provides a schematic of factors that contribute to erosion. 

 
To provide a bit more detail, the following items contribute to erosion. 
 

• Vegetation removal, 
• Topsoil and organic material removal, 
• Drainage pattern changes, 
• Exposing bare soil to raindrop impact, and 
• Rill or gully erosion initiation. 

 
The following factors affect erosion. 
 

• Climate, 
• Soils, 
• Slope, and 
• Size of disturbance. 

 

1.3 Types of erosion 

There are seven main types of erosion associated 
with earthwork activities (ARC, 1999) as shown in 
Figure 1-3. 
 

• Splash, 
• Sheet, 
• Rill, 
• Gully, 

Figure 1-2 
Factors Contributing to Erosion 

Figure 1-3 
Types of Erosion 
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• Tunnel, 
• Channel, and 
• Mass movement. 

 

1.3.1 Splash erosion 

When ground vegetation is removed from an area being 
earthworked, the soil surface is exposed to raindrop impact. 
On some soils, a very heavy rainfall may splash as much as 
224 tonnes/ha of soil. Some of the splashed particles may 
rise as high as 0.6m above the ground and move up to 1.5m 
horizontally (Goldman, Jackson, Bursztynsky, 1986). 
 
When raindrops hit bare ground, the soil aggregates are 
broken up and soil structure is destroyed. 
 
 

1.3.2 Sheet erosion 

 
When rainfall intensity exceeds the soils ability to absorb 
the rainfall, overland flow is initiated. Initial runoff tends to 
be in the form of sheet flow, where the runoff is in a shallow 
dispersed flow and there is no concentration of flow. It can 
be a significant erosion process as it can cover large areas. 
 
The shallow flow rarely moves more than a few metres 
before the onset of flow concentration due to surface 
irregularities. 
 

1.3.3 Rill erosion 

 
Rill erosion is the transition area where sheet flow becomes 
concentrated flow. At this point, the velocity of flow 
increases and is accompanied by increased turbulence. The 
energy of water is increased as the flow depth increases 
and this provides greater ability to detach and convey soil 
particles. Rills are small but well-defined channels that may 
be only a 10-20mm deep. 
 

1.3.4 Gully erosion 

 
Gully erosion is a complex process that is not fully 
understood. Some gullies are formed when runoff cuts rills 
deeper and wider or when the flows from several rills come 
together and form a larger channel. Gullies can erode in 
both uphill and downhill directions (Goldman, Jackson, 
Bursztynsky, 1986).  
 
A gully may develop and grow rapidly and their formation 
may generate a considerable amount of erosion. 
 

Schematic of Raindrop Splash 

Sheet Erosion across the Ground Surface 

Rill Erosion 

Gully Erosion 
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1.3.5 Tunnel erosion 

 
Compacted bare areas generate runoff which flows directly 
into the subsoil via surface cracks, rabbit burrows, or old root 
holes. Once concentrated in the subsoil the runoff causes the 
sodic clays (having high concentrations of sodium) to disperse 
and form a suspension or slurry. Provided there is sufficient 
gradient, the slurry is able to flow beneath the soil surface. If 
the subsoil is exposed through erosion or construction work, 
the slurry is able to rapidly flow onto the surface. Once formed, 
tunnels continue to enlarge during subsequent wet periods. 
Eventually tunnels reach a point where the roof collapses 
resulting in potholes and the formation of erosion gullies. 
Another way for tunnel erosion to occur is in limestone areas 
where water dissolves the limestone and creates underground 
flow paths. 
 
Tunnel erosion may form a circular hole, sometimes referred to as a ‘tomo’, which is a Maori term for an 
entrance to a sinkhole or cave. Tunnels may range in size from a few centimetres to several metres in diameter. 
 

1.3.6 Channel erosion 

 
The erosion of channels results from the conveyance of 
concentrated flows, whose velocities scour the channel 
boundaries. Channel erosion is a natural occurrence but 
accelerated erosion is caused by a change in land use that 
increases the volume and rate of stormwater runoff. 
 
Channel erosion is a major source of sediment nationwide and 
is increased through changing land use. 
 
 

1.3.7 Mass movement 

 
Mass movement is the erosion of soil or rock by gravity-
induced collapse. It is usually triggered by groundwater 
pressure after heavy rain, but can also have other causes, 
such as stream bank undercutting or earthworks 
undercutting the base of a slope. Movement can be either 
rapid or near instantaneous or slow and intermittent. Earth 
and soil slip movement are also often noted after the 
removal of vegetation from critical slopes associated with 
earthworks (Auckland Regional Council, 1999).  
 
Mass movement can cause major problems on earthworks 
sites and geotechnical investigations should be undertaken 
where possible to avoid critical slopes from failure. 
 
 
 
 
 
 

Tunnel erosion 

Channel erosion 

Mass movement 
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1.4 Costing 

While this Field Guide is primarily focused on information related to implementation of erosion and sediment 
controls, it is important to discuss costing for implementation, maintenance and decommissioning of those 
practices. 
 
In terms of costing, the two common ways would be the following: 
 

• Providing a total cost estimation for implementation, maintenance and decommissioning of erosion and 
sediment control practices, or 

• Unit costing for implementation, maintenance and decommissioning. 
 
This Field Guide strongly recommends the approach of using unit costing for practices as being a superior 
approach to total cost estimation. Providing a total cost may result in significant cost overruns if additional 
practices are necessary or more frequent maintenance or replacement is needed. Going with total cost 
estimation may result in reduced maintenance or replacement of practices, even when needed, as those costs 
may not have been budgeted for. 
 
Unit costing provides assurance that implementation, maintenance and decommissioning costs will be 
reimbursed, thereby reducing conflict over the necessity for additional practices or needed maintenance. It also 
provides greater understanding for NZ Transport Agency (NZTA) regarding costs associated with erosion and 
sediment control. 
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2. Pre-construction planning  

Planning your approach to project construction can assist you in avoiding costly mistakes in controlling erosion 
and subsequent sediment loss to receiving environments. 
 
As a contractor there are several items that should be considered before site mobilisation occurs. 
 

• Assessment of the site, 
• Identify site receiving environments, 
• Consider the time of year that construction will occur and local rainfall patterns (frequency of rainfall, 

depth of rainfall, etc.), 
• Consider existing ground cover and identify areas that may remain undisturbed, and 
• Review the approved erosion and sediment control plan. 

 
All of these items will be discussed briefly. 
 

2.1 Assessment of the site 

It is very important to gain as much knowledge of the site as possible in conjunction with the proposed project. 
Identifying areas of concern at the earliest possible stage can allow you to anticipate and plan for how to address 
those concerns. Consider the following items: 
 

• Become familiar with the existing site conditions prior to initiation of construction. Check the 
topography, any floodplain boundaries and drainage patterns. 

• Identify current infrastructure that could be of importance during the project including existing sanitary 
sewers, utilities and storm drain inlets that could be impacted. 

• Identify any concerns on adjacent areas that can be possibly impacted by the construction activities 
including yards, homes, businesses and access points. 

 
The erosion potential of your site depends in part on the soil type and slope steepness. Table 2-1 (State of 
Vermont, 2006) provides some general information relating to soil and slope erosion potential. 
 

Table 2.1 Erosion potential related to soil and slope  
 

Soil type Slope (%) 

 0-5% 5-15% >15% 

Gravel Low Low Medium 
Sand Medium High High 
Silt Medium High Very high 
Clay Low Medium High 
Dispersive clays high Very high Extreme  

 

 
There are other factors that influence erosion potential, such as rainfall intensity and duration but Table 2-1 
generalises erosion potential to slope and soil type only. 
 

2.2 Identify site receiving environments 

In terms of receiving environments, Table 2-2 provides a brief discussion of the variety of receiving environments 
and their sensitivity to sedimentation impacts. 
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Table 2.2 Receiving environments and sedimentation sensitivity  
 

Receiving system  Water quality  

Estuaries Highest potential effect 
Streams and Rivers High potential effect 
Lakes Moderate potential effect 
Harbours Lower potential effect  
Open coast Lower potential effect 

 

 
When a contract has been awarded for construction of a state highway project, you should determine where the 
site drains to so that an understanding to the degree of sensitivity can be determined. In all cases, erosion and 
sediment control practices will have to be implemented and maintained but a greater awareness of potential 
impact will avoid potential conflicts with consenting authorities during construction. 
 
A good approach would be to walk over the site and find where concentrated flow points are. If drainage patterns 
are being maintained, those areas where flow is concentrated are areas where sediment retention practices may 
be used. 
 

2.3 Consider time of year and local rainfall patterns 

These are two variables that can be related. Some parts of New Zealand can have seasonal variation in rainfall 
while others may have consistent conditions throughout the year. Figure 2-1 shows rainfall depths for common 
storms throughout the country. The figure shows which areas will have greater storage requirements for 
sediment control practices. 
 
A second aspect of rainfall to be aware of is the frequency 
of storms. There are regions of New Zealand where there 
are rainfall patterns that vary throughout the year. As an 
example, in the Auckland Region rainfall during the winter 
months occurs approximately every 2 days. In the 
summer months rainfall occurs approximately every 8 
days. In Hawke’s Bay there is not the same variability of 
rainfall and statistically it varies between 11 – 13 days 
throughout the year. The Bay of Plenty region also has 
little variability in the inter-event dry period. If there is 
significant variability of rainfall frequency it will assist in 
planning your earthworks strategy in terms of phasing 
and timing of controls.  
 
In addition, ground temperatures can impact on 
vegetative germination. If the soil temperature is not 
warm enough for the variety of seed that is being planted, 
the seed will often rot in the ground before it has a chance 
to germinate. Every variety of seed has an optimal 
temperature for germination. As the temperature 
declines or advances from the optimal temperature the 
percentage of seeds that germinate decrease and the 
number of days for germination increases. As an example, 
perennial rye grass has an optimal soil temperature for 
growth of 20oC while tall fescue is 26oC, which means 
better growth during summer months than winter. 
Stabilisation in winter months may be better provided 
through temporary ground cover such as straw or 
geotextile matting. 
 

Figure 2-1 
Rainfall Amounts for 90% of All Storms in a 

Given Year 



Page 8 

Draft erosion and sediment control field guide for contractors  

2.4 Consider existing ground cover and identify areas that may remain 
undisturbed 

Only dig or grade where it is necessary. Existing trees, bush and grass assist in keeping erosion to a minimum. 
 

2.5 Review the approved erosion and sediment control plan 

Prior to initiation of construction review the following items on the erosion and sediment control plan: 
 

• Check the site contours on the plan and see how water should flow through the site. 
• Look for adequate site access and space to install construction related equipment. Ensure that neither of 

these items interferes with installation, operation and maintenance of the erosion and sediment control 
practices. 

• Make sure that the plan provides an installation phasing for erosion and sediment control practices, with 
measures for one phase being installed prior to grading of the next phase beginning. 

• Study the construction schedule to determine whether long periods of time exist between phases of 
construction. If so, temporary stabilisation may be needed. 

• Become familiar with site stabilisation requirements so that stabilisation can be done promptly when 
appropriate. 

• Check the plan to ensure that perimeter controls are required in locations where stormwater can either 
enter or leave the site. 

• Ensure that a system is in place that allows for subsequent maintenance and replacement of erosion and 
sediment control materials as needed. 

• Note any proposed borrow or waste areas and proposed measures for controlling erosion and 
sedimentation for those areas. 

• Determine where stockpile areas will be located and ensure that erosion and sediment control practices 
are provided for those areas. 

• Determine the owners of adjacent sites in the event that communication is needed during construction. 
 
Reviewing the erosion and sediment control plan should provide you with a good understanding of your 
obligations related to erosion and sediment control. From your review you can identify aspects of the plan that 
may need modification or areas that need to be observed carefully to see if site control requirements are met. 
Your experience will provide a valuable resource for determining whether a plan is adequate. 
 

2.6 Non-sediment contaminants 

Non-sediment contaminants consist of general site and materials management measures that directly or 
indirectly discharge into receiving environments from site activities. Construction activities can generate a 
variety of contaminants. 
 
Documented non-sediment contaminants include nutrients, polycyclic aromatic hydrocarbons (PAHs) and 
metals. Impacts associated with each of these can include the following (USEPA, 2008): 
 

• Nutrients can travel downstream and cause algal growth and algae blooms that can impact on streams 
and lakes. 

• PAHs are a known carcinogen (cause cancer) in many animals and suspected to be carcinogenic to 
humans. They tend to attach to sediments and settle in receiving environments where they can be 
ingested by benthic dwelling organisms facilitating their movement up the food chain.  

• Metals, in a similar fashion to PAHs, tend to attach to sediments where they can settle in receiving 
environments, be consumed by benthic organisms and then progress through the food chain potentially 
harming larger organisms. 
 

There are some basic steps that can be taken to reduce the discharge of non-sediment contaminants. A key 
element in reducing non-sediment contamination risk is to store hazardous materials in a designated area and 
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installing secondary containment. Table 2-3 provides discussion on contaminants and how their potential risk 
can be minimised. 

Table 2.3 Work activity/product and contaminant mitigation approach  
 

Work activity/product Mitigation approach  

Adhesives • Store materials in a location that is not subject to rainfall contact 
• Use adhesives carefully and clean up any spilled material 
• Properly dispose of containers once they are empty 

Asphalt paving • Should not discharge directly to a reticulated system that discharges 
directly to a receiving environment 

• Drainage from asphalt should go to a stormwater treatment system 
designed to capture hydrocarbons 

Cleaners • Store materials in a location that is not subject to rainfall contact 
• Use cleaners carefully and clean up any spilled product. Do not hose the 

material into a reticulated stormwater system 
• Properly dispose of containers once they are empty 

Concrete • Concrete truck chutes, pumps and internals should be washed out only into 
formed areas awaiting installation of concrete or asphalt 

• Unused concrete remaining in truck and pump shall be returned to the 
originating batch plant 

• Hand tools shall be washed  off only into formed areas awaiting installation 
of concrete or asphalt 

• Equipment that cannot be easily moved, such as concrete pavers, shall only 
be washed in areas that do not drain directly to receiving environments 

Sanitary waste • Avoid knocking over portable toilets 
• Have portable toilets serviced as needed 
• Avoid breaking sanitary sewer lines that may exist on the site. 

Vehicle and equipment 
use 

• Fuel tanks shall be bunded to store 110% of the fuel tank capacity 
• Procedures and practices should be implemented to minimise or eliminate 

the discharge of lubricants or coolants to storm drains or receiving systems 
• Have spill prevention and control measures in place 

Treated wood • Do not store treated timber on impervious surfaces that drain directly to 
receiving systems 

• Where possible, minimise the use of treated timber for temporary forming 
Nutrients • Nutrients are difficult to address as they naturally occur n the soil being 

earthworked. 
• Limit soil disturbance were possible and implement effective erosion and 

sediment control practices to reduce nutrient export from the site 
 

 
When storing materials, the following steps should be taken to minimise risk (Washington State Department of 
Ecology, 2005). 
 

• Temporary storage areas should be located away from vehicular traffic, near the construction entrance 
and away from waterways or storm drains. 

• Material safety data sheets should be supplied for all materials stored. Chemicals should be kept in their 
original labelled containers. 

• Hazardous material storage on site should be minimised. 
• Hazardous materials should be handled as infrequently as possible. 
• Always consider storing materials in a covered area. 
• Materials should be stored in secondary containments, such as a bunded area made of impervious 

materials and drained when rainwater ponds in the area. 
• Do not store chemicals, drums or bagged materials directly on the ground. Place them on a pallet and, 

where possible, in secondary containment. 
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• If drums must be kept uncovered, store them at a slight angle to reduce ponding of rainwater on the lids 
to reduce corrosion. 

• The site should have a spill clean-up kit with suitable material. 
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3. Pre-construction meeting  

 A preconstruction meeting is a key point of communication between the contractor, NZTA field staff and the 
regulatory authority where potential problem areas can be discussed. The meeting provides an opportunity to 
interact face-to-face with key representatives where project expectations can be established along with a good 
working relationship. The preconstruction meeting should be held on site. 
 
Keep the following suggestions in mind. 
 

• Clarify the objectives of erosion and sediment control where specific project requirements can be 
discussed. Also discuss the regulatory authority inspection procedures and establish communications 
and scheduling. 

• Designate a contact person for erosion and sediment control so the regulatory authority will have a 
point of contact. 

• Be sure that all parties go over the erosion and sediment control plan so they know what is expected. 
Discuss any needed field changes to the plan. Always ensure that the approved plan is available on site. 

• Go over all consent conditions related to erosion and sediment control and make sure that everyone 
understands those conditions and how they will be complied with. 

• Discuss time frames for initiation of erosion and sediment controls, site clearing, grading and 
stabilisation. Clearly state that sediment control measures will be installed prior to earthworking. 

• Discuss any maintenance requirements so it is clearly understood that practice maintenance is an 
ongoing obligation. 

• Establish open communication at the meeting. This provides a good foundation for your relationship 
with other parties during the project. 

 
A preconstruction meeting form is provided as Appendix A in the back of this guide. 
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4. Construction of erosion and sediment controls  

Divide the construction site into natural drainage areas so each area can be addressed individually. The erosion 
and sediment control plans should indicate where practices should be placed but there may be some variability 
due to site conditions and your approach to earthworks. 
 
Then give consideration to the amount of earthworks that will take place, the duration of those works and how 
off-site sedimentation can be minimised. 
 
There are two key elements relating to prevention of downstream sediment transport to receiving systems. 
 

• Erosion control, and 
• Sediment control. 

 
The construction of both of these elements is discussed below. 
 
As will be mentioned in several locations, several consenting agencies require the submission of ‘As Built’ 
certifications for a number of practices. Examples of this include Environment Waikato (decanting earth bunds, 
diversion bund channel, sediment retention pond, super silt fence) and the Auckland Regional Council (decanting 
earth bunds, diversion channels and bunds, sediment retention ponds). Local requirements for ‘As Built’ plans 
need to be complied with. 
 

4.1 Erosion control 

Initial consideration should be given to erosion control which would include the following practices: 
 

• Check dams, 
• Contour drains, diversion channels/bunds, 
• Pipe drop structures and flumes, 
• Stabilised entranceways, 
• Surface roughening, 
• Benched slopes, 
• Dust suppression, 
• Topsoiling and seeding, 
• Hydroseeding, 
• Mulching, 
• Turfing and 
• Geotextiles. 

 
Not all of these practices will be used on each project, but there may be combinations of them and all of them 
may be used as the need arises. Each of these practices are discussed in the following subsections. 
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4.1.1 Check dams 

4.1.1.1 Definition and purpose 

 
Check dams are small dams made of rock rip-rap or other non-erodible material constructed across a swale or 
channel to act as grade and velocity control structures. 
 
The purpose of a check dam is to:  

• Reduce the velocity of concentrated flows, and   

• Be placed in series down the channel and used during construction to reduce invert scour in drains or 
channels that will be reworked, filled, grassed or otherwise stabilised.  

Check dams are not intended to be a sediment trapping practice and the dams work by temporarily ponding the 
water and then naturally releasing the impounded water at a more controlled rate. 

4.1.1.2 Conditions where practice applies 

Check dams may be applied when:  

• Placed within temporary swales or channels which because of their short length of service may not be 
suitable for a non-erodible lining (e.g. geotextile) but still need some protection to reduce erosion. 

• Either temporary or permanent swales/channels which need protection during the establishment of 
vegetative cover. 

4.1.1.3 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 is 
required.  

• 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. 

• Water control measures only - 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. 

• They may not be a suitable option to provide erosion protection when highly erodible soils, susceptible 
to tunnel erosion are prevalent. 

Check Dams with Crest of Downstream Overflow at the Same 
Elevation as the Toe of the Upstream Check Dam 
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4.1.1.4 Construction 

 
Key items when constructing check dams 
include:  

• 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. 

• All check dams must incorporate a 
spillway 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 with the spacing 
between dams. 

• 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. 

4.1.1.5 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 Dams Showing Placement in Channel and Overflow at the Centre Section 

Check dam installed in highly erodible soils. Problems with 
excessive spacing, unsuitable location and insufficient upturn 
resulting in water outflanking the structure (Photo – 
Environment Canterbury). 

Check Dams installed in series to act as a water 
velocity control measure 
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• Check if water is outflanking the structure and look for scouring around the edges of the check dam: if 
so – 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. 

 

4.1.3 Contour drains, diversion channels/bunds 

4.1.3.1 Definition and purpose 

Temporary excavated channels, bunds or ridges or a combination of the three, which are constructed slightly off 
the slope contour. 
 
Their purpose is to: 

• Break overland flow draining down disturbed slopes by reducing slope length and thus the erosive power of 
runoff, and to divert sediment laden water to appropriate controls via stable outlets.  

• Provide short-term, temporary structures placed across unprotected slopes within the working area at 
the end of each day’s work, before site closedown or when rain is imminent.  

• Intercept clean water to prevent it coming into contact with works area. 

• Intercept dirty water and convey that water to a sediment retention practice. 

• Also be placed across other disturbed areas that are likely to remain exposed and unworked for a period 
of time.  

4.1.3.2 Conditions where practice applies 

The practice of using contour or diversion drains 
should be promoted on all earthworks sites, 
especially where there are large areas of exposed 
ground and long steep slopes. The specific scenarios 
for their application include the following: 

• To reduce the overall contributing catchment 
and to segment slopes so that the water flows 
on these slopes is reduced, limiting the erosion 
potential of the water. They should be used at 
mid to lower slopes on all exposed areas. 

• To assist with the diversion of dirty water 
flows towards sediment retention devices (e.g. 
sediment retention pond, decanting earth 
bund).  

• A physical perimeter boundary to isolate the 
site and prevent sediment from leaving the 
area. 

• As cutoffs on tracking activities to direct water 
into a stable watertable and/or outfall 
structure. 

 

 

Clean Water Diversion Reducing Water 
Transport through the Earthworked Area 
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4.1.2.3 Limitations 

Contour or diversion drains have the following 
limitations: 

• They will concentrate sheet flows, 
thereby increasing erosion potential. This 
is of most concern on any steep slope 
and in any vulnerable soils such as 
uncompacted fills and weak strength 
soils. 

• 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 longitudinal grades (> 2%) will 
increase flow velocities and may promote 
erosion and will need to be lined to 
prevent scouring within the channel invert. 

• Excessively flat contour drain 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 “weak link” in the overall treatment 
train by being installed too late or not 
sized/spaced appropriately. 

 

4.1.2.4 Construction 

 
Key items when constructing contour drains, 

diversion channels/bunds include:  

• Minimum compacted bank height of 
250mm for contour drains or per engineering design for longer term diversion channels. 

• 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 earthworking machinery can safely cross. If this 
is not achievable, a dedicated crossing using a removal culvert can be used. 

• Avoid construction with a “V” profile instead use a parabolic (“flat “U”) or a square shape. 

• Outlets may need to be lined with geotextile or other suitable material. 

• No individual contour drain should have more than 0.5ha draining into it. 

• Clean or dirty water diversions shall not have catchment areas > 2 ha without a specific engineering 
design. 

 

Contour Drain Installed During Earthworks to Reduce 
Erosion Across the Slope 

Clean Water Diversion Channel 
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4.1.2.5 Maintenance 

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

• Repair or reinstate drains if destroyed by machinery movement. 

• Inspect 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. 

• Remove any accumulated sediment deposited in diversion channels where there is a risk of overtopping 
due to a lack of freeboard. 

 

4.1.3 Pipe drop structures and flumes 

4.1.3.1 Definition and purpose 

 
A temporary pipe structure or constructed flume placed from the top of a slope to the bottom of a slope. 
 
The purpose of the device is to:  

• Convey either clean or dirty surface runoff down slopes 
without causing erosion. 

4.1.3.2 Conditions where practice applies 

Use  where concentrated flow of surface runoff is to be 
conveyed down a slope.  In general, two types of devices (pipe 
drop structures and flumes) are utilised. 
 
• Pipe drop structures or flumes may be either temporary 

or permanent structures. 

• Both pipe drop structures and flumes are commonly 
used in association with diversion channels which act to 
collect and direct surface water into the structure. 

• Flumes may be used at the inlet to 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. 

4.1.3.3 Limitations 

Pipe drop structures and flumes have the following limitations:  

• Severe erosion may result when the drains fail by overtopping, piping or pipe separation. 

• Pipe drop structures are suitable up to a maximum catchment of 1ha before specific engineering design 
is required.  Flumes may be utilised up to 5ha. 

• 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. 
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4.1.3.4 Construction 

 
The following criteria are relevant when constructing pipe drop structures and flumes: 
 
• Always use flumes/pipe drop structures where slopes are steeper than 3:1 and where channelised water 

flows must be conveyed down the slopes. Ensure that both of these practices have a minimum slope of 
3% to avoid sediment deposition within the structure. 

• The pipe drop structure or flume should be impervious and must prevent water from flowing under the 
structure. 

• Ensure that the height of runoff diversion channel or bund (when measured from the invert) that is used to 
divert flows to the pipe drop structure or flume is at least 2x the pipe diameter or 2x the height of the 
flume. 

• The inlet to the flume or pipe should include a 1m long stabilised entry apron (e.g. by using geotextiles to 
minimise draw down scour.  This needs to be on at least a 3% grade. 

• The flume and pipe drop structure shall be extended beyond the toe of the slope being protected and the 
outfall shall be appropriately protected with an energy dissipation device (e.g geotextile, sand bags, rip 
rap). 

 

• Pipe Drop Structure 

- The following table provides guidance on the maximum catchment area draining into a pipe drop 
structure.  For catchments larger than 1.0ha, specific engineering design will be required.  

Table 4.1 Sizing criteria for pipe drop structure  

Pipe diameter (mm) Maximum catchment area (ha) 

150mm 0.05ha 
300mm 0.20ha 
450mm 0.60ha 
500mm 1.00ha 
600mm 1.00ha 

• Flumes 

- Temporary flumes shall be limited to the catchment areas as outlined in the table 4.2. 

 

 

 

Wooden flume lined with 
impervious material 

Geotextile lined 
flume 

Pipe drop structure showing Inlet 
Protection 
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Table 4.2 Sizing criteria for flumes 
 

Catchment slope (%) Maximum catchment area (ha) 

>10% 2.5ha 
<10% 5.0ha 

 

- When contributing catchments exceed these thresholds, specific engineering design will be 
required.  

- The temporary flumes must provide: 

o An effective flume width of 1.5m/ha of contributing catchment area; 

o Gradient no shallower than 3:1; 

o Minimum of 2x height of the flume of compacted material of inlet bank or wing walls at the top 
of the flume; 

o Minimum of 300mm deep cut-off trench at top of flume to avoid undercutting the fabric; 

o Minimum of 300mm flume sidewall height (or flume depth). 

4.1.3.5 Maintenance 

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

• Inspect the pipe drop structure or flume weekly and after each rain event and immediately carry out any 
maintenance required. 

• Keep the inlet open at all times. 

• Check for evidence of water bypassing, undermining or water overtopping the pipe drop structure or 
flume. 

• Check for scour at the base of the pipe drop structure or flume or in the receiving downstream area.  If 
eroded, repair damage and install additional energy dissipation measures.  If downstream scour is 
occurring, it may be necessary to reduce flows being discharged into the device unless other preventative 
measures are implemented. 

• Extend the length of the pipe drop structure or flume as earthworks progress and repair and/or modify 
pipe drop structure or flume as required. 

• Keep pipe drop structures or flumes in place until runoff has been controlled and all disturbed areas have 
been stabilised, or until permanent 
stormwater systems have been 
commissioned. 

• Make sure water is not ponding onto 
inappropriate areas (e.g active traffic lanes, 
material storage areas etc). 

 

4.1.4 Stabilised entranceways 

4.1.4.1 Definition and purpose 

 
A stabilised entranceway consists of an aggregate 
on a filter cloth base that is located at any entry or 
exit point of a construction site. 
 
Their purpose is to: 
 

Stabilised Entranceway 
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• Prevent site access points becoming sources of sediment and then tracking sediments offsite.  

• Also assist in minimising dust generation and disturbance of areas adjacent to the road frontage by 
providing a defined entry and exit point. 

• Some circumstances may require a formal wheel wash or a vibrating cattle grate system (shaker ramps) 
to operate effectively. 

4.1.4.2 Conditions where practice applies 

Stabilised entranceways are to be applied at:  

• All points of construction site entry and exit with a view to limit traffic to these entrances only.   

• Where necessary install this practice in association with shaker ramps or wheel wash facilities as close as 
possible to the boundary of the works area. 

4.1.4.3 Limitations 

Stabilised entranceways have the following limitations:  

• Stabilised entrance ways will reduce sediment movement, but will not eliminate it completely. Care needs 
to be taken to implement other management techniques (e.g. wheel wash) to reduce the potential for 
vehicles to transport sediment on to road surfaces. 

• The use of a wheel wash system in association with a stabilised entranceway can be expensive, but will 
provide much higher efficiencies in terms of sediment removal. 

• Do not locate stabilised entrance ways on steep slopes, in areas of concentrated flows, or next to 
watercourses or stormwater catchpits. 

 

4.1.4.4 Construction 

Key items to consider when constructing stabilised entranceways include:  

• Once a suitable location for a stabilised entranceway has been determined, clear the area of unsuitable 
material and grade the base to a smooth finish.  Place woven geotextile over this area ensuring this is 
appropriately pinned and overlapped as necessary. 

• Place aggregate from the construction site boundary extending for at least 10m according to the 
specifications below and contour the aggregate to suit the entrance point. Note that contouring can 
include a highpoint on the grade to act as a barrier to water flowing out of the site. 

• Locate all stabilised entrance ways so that vehicles cannot bypass these devices.  Perimeter silt fences or 
bunds may assist in achieving this requirement. 

Stabilised Entranceway Showing Geotextile Underlay and  
Placement of Aggregate on it 
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• If a shaker ramp is to be utilised this could be in the form of a prefabricated “cattle stop” and must be a 
minimum of 5m long to allow at least one full revolution of a truck tyre. 

• Two cattle stops should be placed one in front of the other to provide enough length. 

• Where used in association with wheel wash facilities ensure that a water collection and disposal 
methodology (can include water recirculation) is provided. 

• If wheel wash runoff cannot be disposed of appropriately in the immediate vicinity, then all overflow 
should be directed to a sediment retention facility within the site 

 

4.1.4.3 Maintenance 

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

• Inspect weekly and after each rainfall event for general maintenance requirements. 

• Maintain the stabilised entrance way in a condition to prevent sediment from leaving the construction 
site.  This may require several applications of new aggregate during the life of the practice. 

• After each rainfall inspect any structure used to trap runoff from the stabilised entrance way and clean out 
as necessary. 

• When wheel washing is also required, ensure this is done on an area stabilised with aggregate which 
drains to an approved sediment 
retention facility. 

• Add further aggregate as necessary 
when mud blockage becomes 
evident or when aggregate thickness 
is not to specification. 

• Remove sediments from sealed 
pavements by sweeping or 
vacuuming as necessary. Do not 
wash any sediment into the 
stormwater system or any adjoining 
watercourse. 

• In association with stabilised 
entrance ways, supplementary street 
sweeping on adjacent roads at 
regular intervals may still be 
required. 

Stabilised Entranceway having Too Many Fines in 
Aggregate Mix  

Example of Truck Wash & Shaker Ramp Example of Shaker Ramp (Photo – 
Contractor’s-Services LLC) 
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4.1.5 Surface roughening 

4.1.5.1 Definition and purpose 

Surface roughening is the roughening of the surface of unstabilised (bare soil) earth with horizontal grooves 
extending across the slope or by tracking with construction equipment. 
 
The purpose of surface roughening is to:  

• Alter the construction surface soil 
profile to promote infiltration and 
increase flowpath lengths.  Surface 
roughening is a technique that will 
change the roughness coefficient so 
as to reduce the potential for 
sediment generation. 

• Help capture small quantities of 
sediment in the “hollows”.  

• Ripping or scarification may also 
break up hard or compacted surfaces 
before seeding for either temporary or 
permanent revegetation programmes.  

4.1.5.2 Conditions where practice applies 

Surface roughening is a simple technique that should form part of any works methodology on any slopes that 
have the potential to generate sediment discharges. 

4.1.5.3 Limitations 

Surface roughening has the following limitations:  

• Surface roughening will not generally provide a satisfactory level of erosion control during high-intensity 
or long-duration rainfall events. Therefore, the technique cannot be relied upon as the only form of control 
and will require other devices to assist with the control of sediment from the site. 

• Ripping or scarification may allow water to enter dispersible soils or soils that are vulnerable to tunnelling 
thereby exacerbating erosion.  

• Do not roughen cut batters in highly erodible soils (e.g. pumice soils, loess), to the extent that scarification 
lines are likely to collect water in channels or rills. 

• Do not surface roughen very dry, fine-textured soils, as they may be prone to pulverisation, making them 
more susceptible to detachment and transport by either wind or water. 

4.1.5.4 Construction 

Key items when constructing surface roughening include:  
• Intercept water that flows onto the works area and divert it away from the area(s) to be roughened prior 

to undertaking the works. 

• Fill existing rills before roughening or track-walking a batter face. Roughening must be done on the 
contour and in a direction perpendicular to surface water flows. 

• Track-walking must leave well-defined cleat impressions in the soil, parallel to the contour. This is 
necessary in order for the creation of a series of mound and hollow features to act as micro sediment 
traps. 

Surface roughening with bulldozer 

Surface Roughening by Tracked Cleats Being 
Perpendicular to the Slope 



Page 23 

Draft erosion and sediment control field guide for contractors  

• When track-walking topsoil material, take care not to compact it so that the soil structure is not destroyed 
for plant and seed germination. 

 

4.1.5.5 Maintenance 

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

• Periodically check the slopes for signs of erosion (rills and channels).  

•  Rework and/or reseed the area as necessary. 

 

4.1.6 Benched slopes 

4.1.6.1 Definition and purpose 

Grading of sloped areas to form reverse sloping 
benches of a site in a way so as to minimise potential 
erosive forces. 
 
The purpose of a benched slope is:  

• To break up the catchment of a worked face 
and limit the velocity and volume of flows 
down the slope. 

• To provide for erosion control and vegetative 
establishment on those areas which are 
more prone to erosion due to topography. 

Improper Roughening Parallel to Slope 
Note the Rilling 

Examples of Surface Roughening 

Proper Roughening Perpendicular to Slope 

Bench in the Middle of a Slope to Divert Runoff 
Away from the Slope to a Stable Outlet 
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4.1.6.2 Conditions where practice applies 

This practice is typically used:  

• On long slopes and/or steep slopes where rilling may be expected as runoff travels down the slope.  They 
can be an alternative to temporary contour drains. 

• In conjunction with geotechnical design to ensure the long-term stability of the slopes. 

4.1.6.3 Limitations 

Benched slopes have the following 
limitations:  

• Be aware of geotechnical 
considerations and check local 
council requirements.  Subsoil 
drainage may need to be installed 
where necessary to intercept 
seepage that would adversely 
affect slope stability or create 
excessively wet site conditions. 

• Do not construct benched slopes 
close to property lines where they 
could endanger adjoining 
properties without adequately 
protecting such properties against 
sedimentation, erosion, slippage, 
settlement, subsidence or other 
related damages. 

• Fill material should be free of brush, rubbish, rocks, logs, stumps, building debris and other objectionable 
material. 

• All disturbed areas should be stabilised in accordance with the standards and specification for mulching 
and vegetative stabilisation. 

• Benching of the slopes should be a minimum requirement on slopes exceeding 25% and greater than 20m 
in vertical height unless there are geotechnical considerations preventing this. 

• Locate the benched slopes to divide the slope face as equally as possible and convey the water from each 
bench to a stable outlet (e.g. geotextile, flume or rock rip-rap).  Soil types, seeps and location of rock 
outcrops need to be taken into consideration when designing benched slopes. 

• Diversions should be provided whenever the vertical interval (height) of any slope exceeds 10m.  
Diversions shall be located to divide the slope face as equally as possible and convey the water from each 
bench to a stable outlet (e.g. geotextile, flume or rock rip-rap).  Soil types, seeps and location of rock 
outcrops need to be taken into consideration when designing diversions. 

• Ensure that each diversion is a minimum of 2m wide to enable maintenance of the bench. 

• Diversions shall be designed with a reverse slope of 15% or flatter to the toe of the upper slope and with 
a minimum depth of 0.3m.  The gradient to the outlet should be below 2% unless specific design 
demonstrates otherwise. 

• The flow length within a diversion should not exceed 250m unless accompanied by an appropriate 
design and calculations.  

• Surface water should be diverted from the face of all cut and fill slopes by the use of diversions, swales 
and flumes or conveyed downslope by the use of a designed structure except where the face of the 
slope is stabilised by specific erosion control materials. 

Benched slope in conjunction with progressive 
stabilisation  
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• The face of the slope is not subject to 
any concentrated flows of surface water 
such as from natural drainageways, 
graded swales, downspouts etc. 

4.1.6.5 Maintenance 

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

• Repair or reinstate the bench slopes and 
diversions if destroyed by machinery 
movement and after rainfall or storms. 

• Check the outfall of the diversions for 
erosion and repair if required.  It may be 
necessary to install a temporary flume or 
provide geotextile to line these exit points. 

• Remove any accumulated sediment within 
the diversions. 

 

4.1.7 Dust suppression 

4.1.7.1 Definition and purpose 

The purpose of dust control is to:  

• Prevent or reduce the movement of dust from disturbed soil surfaces that may create health hazards, 
traffic safety problems and off-site damage. 

• Apply water and/or other dust reducing techniques or practices as necessary to prevent or minimise 
erosion by the forces of wind.  Permanent solutions are also available to control wind erosion. 

4.1.7.2 Conditions where practice applies 

The practice is applicable to areas subject to dust blowing and movement where on and off-site damage is likely 
to occur if dust is not controlled.  Under certain conditions, some of the chemicals used for dust control may also 
be used for bare soil stabilisation in situations in which the introduction of organic materials would be 
undesirable (e.g. road beds and structural fill). 

4.1.7.3 Limitations 

Dust suppression has the following limitations:  

• The effectiveness of the practice depends on soil, temperature, humidity and wind velocity/direction. 
• The availability of sufficient water during mid-summer when the supply is limited.  
 

4.1.7.4 Types of dust suppression 

Below are common methods of dust suppression:  
 
• Water sprinkling  

- This is the most commonly used dust control practice.  Water is normally applied for dust 
suppression via a water cart or by sprinkler system and either system requires a minimum amount 
of water to achieve effective dust control. 

 

Close up of Benched Slope 
Note Shallow Lateral Grade 
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o Generally the minimum amount of water required to control potential dust problems is 
5mm/day.  This should be repeated so that the ground remains moist. 

o With specific soils (e.g. loess and/or alluvials in Canterbury), water will not be an effective 
control and chemical adhesives or other measures will be required. 

o Water carts can carry from 3,000 to 10,000 litres however their use is limited by the 
ability of the vehicle to access the areas that require wetting. 

o The use of a sprinkler system may also be used where there are large areas open or where 
the terrain is too steep for water carts.  Sprinkler systems are commonly used where 
irrigation may be useful to establish vegetation following earthworks completion. 

o A reliable source of water is required and can be sourced from sediment ponds or 
authorised water takes (bore, stream, lake or municipal water supply).  Approval to take 
from these supplies may be required from the local authority.  

 

• Adhesives 

- Use on mineral soils only.  These are generally synthetic materials that are applied to the soil 
surface to act as binding agents. 

- Traffic should be kept off these areas once they have been treated. 

- The following table may be used for general guidance on application rates: 

Table 4.3 Application rates of adhesives 

Type of emulsion Water dilution  Types of nozzle Application rate 

Latex emulsion 12.5:1 Fine spray 2200 litres/ha 
Resin-in-water emulsion 4:1 Fine spray 2800 litres/ha 
Acrylic emulsion (non-
traffic) 

7:1 Coarse spray 4200 litres/ha 

Acrylic emulsion (traffic) 3.5:1 Coarse spray 3275 litres/ha 
 

- Confirm with your local authority that the above products are acceptable for use within the area. 
 

Dust suppression using a water cart 
Dust Generated During 

Construction 
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• Barriers 
 

- Place barriers such as solid board fences, fences with dust suppression jets, hay bales etc at right 
angles to the prevailing air currents. 

- These should be placed at intervals of approximately 10 times their height. 

• Mulches and vegetation 
 

- Refer to subsection 4.1.10 for the specifications on mulching and grass establishment. 
 

4.1.7.5 Construction 

Dust suppression should be done when needed. 
 

4.1.7.6 Maintenance 

 
Periodically inspect areas that have been protected to ensure coverage. 

 

4.1.8 Topsoiling and grass seeding 

4.1.8.1 Definition and purpose 

 
Seeding involves the planting and establishment of quick growing and/or perennial grass to provide temporary 
and/or permanent stabilisation on exposed areas. The practice is often undertaken in conjunction with the 
placement of topsoil. 
 
The purpose of the practice includes the following:  

• Provide either a short-term or long-term cover for erosion control on disturbed areas.  The established 
vegetation protects exposed soils from raindrop impact, reduces runoff velocity and volume, binds soil 
particles together and can also inhibit weed growth. 

Dust suppression using adhesives Use of a fine water mist on top of barrier fence to 
contain dust movement 
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• Rapid-growing annual grass will provide 
a short-term cover.  It is primarily used 
where project works are still progressing 
but need temporary coverage (e.g. 
during winter shutdown period). 

• The use of perennial grasses will provide 
permanent erosion protection to 
disturbed areas following completion of 
the earthworks activity.  Ideally, 
permanent grassing should be 
undertaken progressively throughout the 
project as earthworks are finalised and 
brought to final grade. 

• Topsoiling provides a suitable soil 
medium for vegetative growth for 
erosion control while providing some 
protection of the subsoil layer and also increasing the absorption capacity of the soil.  

4.1.8.2 Conditions where practice applies 

The practice applies to any site where vegetation establishment is important for stabilisation or landscape 
purposes.   
 
• Temporary seeding 

 
- Use on any cleared or unvegetated areas which are subject to erosion and will not be earthworked 

for a period of 30 days up to a maximum duration of 12 months.  

- Temporary stabilisation is normally practised where the vegetative cover is required to be in place 
for less than one year. In some circumstances mulching may be used as an alternative. 

- Utilise temporary seeding on short to medium-term stockpiles, the outside of sediment pond 
embankments or diversion bunds, on cut and fill slopes, access/haul road embankments and any 
other disturbed area that is likely to remain exposed and un-worked for less than twelve months.  
Permanent seeding may be required for periods greater than 12 months. 

 
• Permanent Seeding 

 
- This practice applies to any site where establishing permanent vegetation is important to protect 

bare earth. It may also be used on rough graded areas that will not be brought to final grade for a 
year or more. 

 
• Topsoiling 

 
- Topsoil provides the major zone for root development and biological activities as well as having 

greater available water-holding capacity than clay subsoil layers.  Topsoiling is recommended for 
sites where: 

 
o The texture and/or the organic component of the exposed subsoil or parent material 

cannot produce adequate vegetative growth. 

o The soil material is so shallow that the rooting zone is not deep enough to support plants or 
furnish continuing supplies of moisture and plant nutrients. 

- High quality vegetative cover is required to be established. 

 

Grass stabilised earthworks site. Source: Environment Bay of 
Plenty 
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4.1.8.3 Limitations 

Grass seeding has the following limitations: 
 
• Establishing a protective vegetative sward is difficult during periods of low rainfall or during periods of 

temperature extremes. Develop construction sequencing such that topsoiling and seeding occurs during 
optimum periods for vegetation establishment. 

• The newly established seed can be mobilised by intense rainfall and require several applications to 
achieve the appropriate stabilisation standard. 

Topsoil alone is not considered stabilised and erosion/sediment control measures shall be operational until there 
is an appropriate density of grass strike.  Alternatively other stabilisation methods (e.g mulching) may be used. 
 

4.1.8.4 Construction 

Key items when constructing topsoiling and grass seeding:  

• It is important to prepare a good seedbed to ensure the success of establishing vegetation.  The seedbed 
should be loose, uniform and free of large clods and other objectionable material.  The soil surface should 
not be compacted or crusted.  

• If the site has contaminated material, ensure that this is fully removed from the topsoil. 

• Apply topsoil at a minimum depth of 100mm to allow for a loose and friable surface. 

• Apply seed uniformly at the required rate. 

• Ensure that the site conditions and the time of year are appropriate for germination and vegetation 
establishment prior to undertaking this activity. This may involve the placement of mulch and/or 
geotextiles to maintain soil temperatures and irrigation to supply moisture. 

 

4.1.8.5 Maintenance 

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

• Check the condition of the topsoil on a regular basis and re-grade and/or replace where necessary so as 
to always maintain the 100mm minimum depth of topsoil and appropriate surface roughening. 

• Heavy rainfall can wash new seeding away before full establishment of the grass.  This is particularly 
evident on smoother hard surfaces, steep slopes and overland flow paths. Where vegetation 
establishment is unsatisfactory, the area will require a reapplication of seed or consideration will need to 
be given to other stabilisation techniques. 

Incipient grass strike = not 
stabilised 

Approximately 90 – 100% 
grass strike = stabilised 

 

Approximately 40 – 60% 
grass strike = not 

adequately stabilised 
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• Apply additional fertiliser dosing at the ratio of 
15:10:10 (N:P:K) approximately 6 to 12 weeks 
after seeding or as required.  Apply at the rate of 
250kg/ha. 

Protect all re-vegetated areas from construction traffic 
and other activities such as the installation of drainage 
lines and utility services. If required, erect temporary 
barrier fencing and/or signage to restrict uncontrolled 
movement of equipment and vehicles onto grassed 
areas. 
 
 
 
 
 
 
 
 
 
 
 

4.1.9 Hydroseeding 

4.1.9.1 Definition and purpose 

The application of seed, fertiliser and paper or wood pulp with water in the form of a slurry, sprayed over an area 
to provide for re-vegetation. 
 
The purpose of hydroseeding is to: 

• Establish grass and other vegetation on steep and/or inaccessible areas. 

• Quickly establish vegetation.  Hydroseeding is not considered instant stabilisation although the practice 
will provide limited protection from raindrop impact for a short time until the grass is established.   

4.1.9.2 Conditions where practice applies 

This practice applies to any site where vegetation establishment is important for stabilisation or landscape 
purposes. Typically it is used on: 

• Critical areas such as steep slopes or batters and exposed areas near watercourses that require a more 
rapid germination and stabilisation than conventional hand seeding. 

• Areas that may be difficult to establish by conventional sowing methods (e.g. steep embankments and 
areas with difficult access). 

• Around runoff diversion channels/bunds, where rapid establishment of a protective vegetation cover is 
required before introducing water flow. 

4.1.9.3 Limitations 

Hydroseeding has the following limitations: 

• Hydroseeding will require specialised equipment to apply and therefore there is a reliance on experienced 
contractors and local knowledge to ensure that the seed mix is appropriate for the site and conditions. 

• Although there is an improved grass strike rate with hydroseeding, it is a more expensive option to 
conventional grass seeding. 

Loss of topsoil & grass seed after heavy rain event. 
Will require stabilisation & reapplication. 
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• In the period during the winter stabilisation program, the availability of hydroseeding contractors may be 
an issue and it is recommended that you plan your programme and confirm these contractors well ahead 
of time. 

The newly established hydroseed can be mobilised by intense rainfall. 
 

4.1.9.4 Construction 

Key items to consider when hydroseeding are:  

• There are various hydroseed mixes which utilise soil improvements, paper or wood pulp and in some 
circumstances a binder to help seeds adhere to the soil surface. Hydroseed slurry should be applied at a 
rate of 270kg/ha. 

• Fertiliser shall be applied at the ratio of 15:10:10 (N:P:K) at a minimum application of 250kg/ha. 

• Apply the hydroseed mix via a specialised vehicle mounted cannon, or, for inaccessible areas, a hand-held 
hose and nozzle.  In a number of cases, the use of mulch over the hydroseed will protect the seed/soil and 
enhance seed survival and germination rates. 

• The area of coverage is not considered to be stabilised until a 80% density of grass cover has been 
established. 

4.1.9.5 Maintenance 

Heavy rainfall can wash new hydroseeding away before full establishment of the grass.  This is particularly 
evident on smoother hard surfaces and overland flow paths. Where vegetation establishment is unsatisfactory, 
the area will require a reapplication of hydroseeding or consideration will need to be given to other stabilisation 
techniques. 

Apply additional fertiliser dosing at the ratio of 15:10:10 (N:P:K) approximately 6 to 12 weeks after hydroseeding 
or as required.  Apply at the rate of 250kg/ha. 

Protect all re-vegetated areas from construction traffic and other activities such as the installation of drainage 
and utility services  

Specialist application of hydroseed. Source: 
Erosion Control Ltd 

Recently applied hydroseed showing emergent 
grass growth 
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4.1.10 Mulching 

4.1.10.1 Definition and purpose 

 
The application of a protective layer of straw or other suitable material to the soil surface. 
 
The purpose of mulching is:  

• To be used as a rapid stabilisation technique to protect the soil surface from the forces of raindrop impact 
and overland flow. 

• Helping to conserve moisture, reduce runoff and erosion, prevent soil crusting and promote the 
establishment of desired vegetation.  Mulching for erosion control purposes is usually a short to medium-
term treatment. It can be used as a stand-alone surface cover or in conjunction with a seed and fertiliser 
grassing programme. 

Although straw (wheat or barley) and hay are the commonly used materials, mulching can also include the 
application of bark, wood residue, wood pulp and compost spread over the surface of disturbed flatter ground. 

4.1.10.2 Conditions where practice applies 

Mulching can be used at anytime where protection of the soil surface is desired although the following 
conditions are particularly applicable: 

• Where it is critical to achieve an immediate stabilised surface cover and to maintain this cover for the 
short to medium term (3 – 5 months). This includes stabilisation of areas that have not been worked for a 
period of time although are proposed to be worked in the future. 

• Where a warmer microclimate is required to maintain soil temperatures and avoiding soil temperature 
fluctuations which in turn provide for appropriate conditions for seed germination and establishment of 
vegetation at most times of the year. 

• As an alternative to straw or hay mulch, bonded fibre matrix products can be utilised.  These are available 
from specific stabilisation specialists however it is important to recognise that this surface cover is not 
considered stabilised until sufficient grass strike has occurred.  This product is typically used on steeper 
slopes (30% to 50%). 

4.1.10.3 Limitations 

Mulching has the following limitations:  

• Mulching requires specialised equipment for large areas so that a uniform coverage is obtained.  Hand 
mulching can occur on smaller sites. 

• Both hay and straw mulch have a limited period of effectiveness. In general, hay will last for three months 
and straw mulch up to five months before these materials become part of the soil matrix and effective 
cover is lost. 

• Mulching may introduce weed species and in some circumstances may not be an appropriate measure for 
the site.  Care therefore needs to be taken to ensure that weed infestation of the mulched area does not 
create a future issue.  

• In the period during the winter stabilisation program, the availability of mulching contractors may be an 
issue and it is recommended that you plan your mulching programme and confirm mulching contractors 
well ahead of time. 

• Mulch can be dislodged by intense rainfall or very high winds.  

• Mulch is not an appropriate cover in areas of concentrated flow paths or in stream channel systems.  Care 
is needed so the mulch does not block chemical treatment devices or interrupt the operation of decants in 
ponds. 
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4.1.10.4 Construction 

Key items to consider when mulching include:  
• Straw or hay mulch shall be unrotted material applied at a rate of 6,000kg/ha.  As a “rule of thumb” a 

30mm loose thickness (measured at time of application) is the required coverage and is considered to be 
in a stabilised state.  Mulch material shall be relatively free of weeds and not contain noxious weed 
species.  A list of noxious weeds can be obtained from the relevant local authority. 

• Hydro mulch applications must contain a minimum of 80% virgin or recycled wood and be undertaken in 
accordance with the manufacturer’s specifications.  The application rate will range from 2,200kg/ha to 
2,800kg/ha depending on the slope gradient.  The coverage should not to exceed slope lengths greater 
than 150m. 

• Wood chip can be applied at rates of around 10,000kg/ha to 13,000kg/ha when available and feasible.  
Bark mulch is generally slow to deteriorate but can affect soil nitrogen levels making it unavailable to 
plants.  It can also result in saps and tannins leaching and causing a change in pH.  Care needs to be taken 
therefore when applying wood chip adjacent to watercourses and on steeper slopes. 

• If site conditions result in difficulties with the mulch material remaining on site (e.g. during windy 
conditions), the mulch will need to be anchored.  Forms of anchoring comprise: 

- Crimping – using a tractor drawn implement designed to punch and anchor mulch into the top 
50mm of the soil profile.  On sloping land, crimping should be done on the contour whenever 
possible. 

- Binders or tackifiers can be applied directly as the mulch is being distributed at an application rate 
that matches the manufacturer’s specifications for that specific binder.  

 

4.1.10.5 Maintenance 

Key items to check as part of regular inspection includes:  

• Inspect after each rainfall event or periods of excessively strong winds, and repair or replace any areas of 
damaged cover. 

• Construction equipment can disturbance the stabilised areas and may require the erection of temporary 
barrier fencing and/or signage to restrict movement of equipment and vehicles onto mulched areas. 

Specialist Application of Straw Mulch.  Application of bark mulch.  
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• For optimal protection, 100% surface cover must be maintained and a reapplication will be required when 
the integrity and/or surface density has declined. 

 

 

4.1.11 Turfing 

4.1.11.1 Definition and purpose 

Turfing is the establishment and permanent stabilisation of disturbed areas by laying a continuous cover of grass 
turf. 
 
The purpose of the practice is to: 

• Provide rapid stabilisation by the placement of vegetative cover to stabilise exposed areas.  

• Turfing (“instant lawn”) may also be used to establish a vegetative filter or buffer along footpaths, 
driveways, kerbs and channels.  The practice provides instant results from a visual and erosion control 
perspective. 

4.1.11.2 Conditions where practice applies 

This practice is typically used where: 

• Critical erosion prone areas on the site that cannot be stabilised by conventional sowing or other 
stabilisation methods. 

• Runoff diversion channels and other areas of concentrated flow where velocities will not exceed the 
specifications for a grass lining. 

• Areas around grass stormwater inlets, swales, embankments, road berms and other areas that require 
immediate grass cover for landscaping purposes. 

 

 

Application of bonded fibre matrix 
Source: Flexterra 

Mulch Cover – approximately 100% 
density = adequate cover for stabilisation 
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4.1.11.3 Limitations 

Turfing can be a relatively expensive option 
to achieve a stabilised surface although it 
has the dual advantage of providing erosion 
control as well as being suitable for 
landscaping of a feature. 
 

4.1.11.4 Construction 

The following criteria should be met for sod 
placement: 

• Rake soil surface to break crust 
prior to laying turf.  

• During periods of high temperature, 
lightly irrigate the soil immediately 
prior to placement. Do not install on 
hot, dry soil, compacted clay, frozen 
soil, gravel or soil that has been 
treated with pesticides. 

• Turf strips should be laid on the contour, never up and down the slope, starting at the bottom of the 
slope and working up. Install strips of turf with their longest dimension perpendicular to the slope and 
stagger the joints. 

• Do not stretch or overlap. 

• All joints should be butted tightly to prevent voids which would cause drying of the roots. Also, open 
spaces may cause erosion. 

• On slopes steeper than 3 horizontal to 1 vertical, secure turf to surface soil with wood pegs, wire stables 
or split shingles. Use of ladders will facilitate work on steep slopes and prevent damage to the turf. 

• Roll and tamp turf immediately following placement to ensure solid contact of root mat and soil surface. 

Care needs to taken to ensure that flow velocities travelling over the turfed area will not cause erosion. In these 
circumstances which often relate to steeper areas, turf reinforced with geotextiles should be considered. Refer to 
manufacturers specifications for flow velocities applicable for the various geotextiles. 

4.1.11.5 Maintenance 

The following maintenance requirements are required for turfing:  

• Water daily during the first week of laying the turf unless there is adequate rainfall. 

• Check to ensure that the turf is firmly rooted to the original ground surface. Do not mow the area until 
the turf is firmly rooted. 

• Apply fertiliser as required in accordance with supplier’s specifications. 

  

Turf being placed adjacent to a stabilised swale  
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4.1.12 Geotextiles 

4.1.12.1 Definition and purpose 

The placement of geotextiles, mats, plastic covers or erosion control blankets to stabilise disturbed soil areas and 
protect soils from erosion by wind or water. 
 
The purpose of the practice is to:  

• Instantly reduce the erosion potential of the disturbed areas and/or reduce or eliminate erosion on 
critical sites.  

• Be used as a permanent or temporary measure to control erosion. 

4.1.12.2 Conditions where practice applies 

These measures are used when disturbed soils may 
be particularly difficult to stabilise, including the 
following situations: 

• In critical erosion-prone areas such as 
sediment retention pond outlets and inlet 
points. 

• In channels (both perennial and 
ephemeral) where the design flow 
produces tractive shear forces greater 
than existing soils can withstand which 
leads to erosion of the soil surface. 
Technical assistance should be obtained 
in determining concentrated flow 
velocities if the use of a geotextile is 
questionable. 

• In areas on a temporary basis where there is not enough room to install adequate sediment controls. 

• In areas that may be slow to establish an adequate permanent vegetative cover.  In this situation, the 
geotextile provides an early protective layer as well as assisting in maintaining a higher soil 
temperature. 

• On short steep slopes, on batters, or stockpiles during periods of inactivity on the site. 

• In situations where tensile and shear strength characteristics of conventional mulches limit their 
effectiveness in runoff velocities. 

• In areas where the downstream environment is of high value and rapid stabilisation is needed. 

Placement of Geotextile Blanket Showing Correct 
Placement and Use of Staples to Secure 

Enkamat used as erosion protection and medium for revegetation. Source: Maccaferri NZ Ltd 
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4.1.12.3 Limitations 

The practice has the following limitations: 

• Blankets and mats are more expensive than other erosion control measures due to labour and material 
costs.  This usually limits their application to areas inaccessible to hydraulic equipment or where other 
measures are not applicable. 

• Blankets and mats are generally not 
suitable for excessively rocky sites, or 
areas where the final vegetation will be 
mowed as the staples and netting can 
catch in mowers. 

• Blankets and mats must be removed and 
disposed of prior to application of 
permanent soil stabilisation measures. 

• Geotextiles do not generally provide the 
same level of benefit to soil quality as 
many of the traditional mulches like straw 
mulch.  Most geotextiles have a limited 
working life of generally no more than six 
to nine months, and some materials may 
be prone to UV degradation.  The material 
can be flammable and can be subject to 
vandalism. 

• Some geotextiles may contain a fine synthetic mesh or netting that can pose a threat to a number of 
aquatic species or birds. 

• The use of plastic shall be limited to covering stockpiles, or very small graded areas for short periods of 
time until alternative measures such as seeding and mulching may be installed. 

• Geotextiles, mats, plastic covers and erosion control covers have maximum flow rate limitations; 
consult the manufacturer for proper selection. 

 

4.1.12.4 Construction 

• Site preparation 

- Proper site preparation is essential 
to ensure complete contact of the 
blanket or matting with the soil. 

- Grade and shape the area of 
installation. 

- Remove all rocks, clods, vegetation 
or other obstructions so that the 
installed blankets or mats will have 
complete and direct contact with 
the soil. 

- Prepare seedbed by loosening 
50mm to 75mm of topsoil. 

Coconut Fibre Blanket 

Geotextile used as a temporary stabilising agent 
on cut embankment. 
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• Seeding 

- Seed the area before blanket installation for erosion control and revegetation. 

- Seeding after mat installation is often specified for turf reinforcement application.  When 
seeding prior to blanket installation, all check slots and other areas disturbed during installation 
must be re-seeded. 

• Anchoring 

- U-shaped wire staples, metal geotextile stake pins or triangular wooden stakes can be used to 
anchor mats and blankets to the ground surface. 

- Staples shall be made of 3.05mm steel wire and shall be U-shaped with 200mm legs and 
50mm crown. 

- Metal stake pins shall be 5mm diameter steel with a 40mm steel washer at the head of the pin. 

- Wire staples and metal stakes shall be driven flush to the soil surface. 

- All anchors shall be 150mm to 450mm long and have sufficient ground penetration to resist 
pullout.  Longer anchors may be required for loose soils. 

• Installation on slopes 

- Installation shall be in accordance with the manufacturers’ recommendations.  In general, these 
will be as follows: 

o Begin at the top of the slope and anchor the blanket in a 150mm deep by 150mm wide 
trench.  Backfill trench and compact earth firmly. 

o Unroll blanket downslope in the direction of the water flow. 

o Overlap the edges of adjacent parallel rolls by 50mm to 75mm and staple every 1m. 

o When blankets must be spliced, place blankets end over end (shingle style) with 
150mm overlap.  Staple through overlapped area, approximately 300mm apart. 

o Lay blankets loosely and maintain direct contact with the soil.  Do not stretch. 

o Staple blankets sufficiently to anchor blanket and maintain contact with the soil.  
Staples should be placed down the centre and staggered with the staples placed along 
the edges. 

o Follow the manufacturers’ recommendation for the spacing of the staples although the 
following staple densities generally apply: 

 

Jute mesh Straw Blanket 
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Table 4.4 Staple density 

Slope Minimum staple density 

> 50%  2.0 staples/m2 
50% to 33% 1.5 staples/m2 

< 33% 1.0 staples/m2 

• Installation in channels 

- Installation shall be in accordance with the manufacturers’ recommendations.  In general, these 
will be as follows: 

o Dig initial anchor trench 300mm deep by 150mm wide across the channel at the lower 
end of the project area. 

o Excavate intermittent check slots (150mm deep x 150mm wide) across channel at 8m 
to 10m intervals along the channel. 

o Cut longitudinal channel anchor slots (100mm deep by 100mm wide) along each side 
of the installation to bury edges of matting.  Whenever possible extend matting 50mm 
to 75mm above the crest of the channel side slopes. 

o Beginning at the downstream end and in the centre of the channel, place the initial end 
of the first roll in the anchor trench and secure with fastening devices at 300mm 
intervals. 

o In the same manner, position adjacent rolls in anchor trench, overlapping the 
preceding roll a minimum of 75mm. 

o Secure these initial ends of mats with anchors at 300mm intervals, backfill and 
compact soil. 

o Unroll centre strip of matting upstream.  Stop at next check slot or terminal anchor 
trench.  Unroll adjacent mats upstream in similar fashion maintaining a 75mm overlap. 

o Fold and secure all rolls of matting into all traverse check slots.  Lay mat in the bottom 
of the slot and then fold back against itself.  Anchor through both layers of mat at 
300mm intervals and then backfill and compact soil.  Continue rolling all mat widths 
upstream to the next check slot or terminal anchor trench. 

o Lap spliced ends by a minimum of 300mm apart on 300mm intervals. 

o Place edges of outside mats in previously excavated longitudinal slots, anchor using 
prescribed staple pattern, backfill and compact soil. 

o Anchor, fill and compact upstream end of mat in a 300mm by 150mm terminal trench. 

o Secure mat to ground surface using U-shaped wire staples, geotextile pins or wooden 
stakes. 

o Seed and fill turf reinforcement matting with soil if specified. 

4.1.12.5 Maintenance 

Areas treated with temporary soil stabilisation shall be inspected daily and after each rainfall event.  Areas 
treated with temporary soil stabilisation shall be maintained to provide appropriate erosion control and shall be 
reapplied or replaced on exposed soils when the area becomes exposed or exhibits visible erosion.  The 
maintenance aspects to look for comprise: 

• Lifting geotextile caused by vegetation growing up under the fabric. 

• Rilling caused by water flowing beneath the geotextile. 

• Torn geotextile, missing pins or other damage caused by high winds, machinery or vandalism. 
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• Any areas of geotextile damaged or dislodged in any way should be repaired or replaced. If required, erect a 
temporary barrier and/or signage fencing to restrict uncontrolled movement of equipment and vehicles onto 
treated areas. 

 

4.2 Sediment control 

Sediment control practices include the following practices. 
 

• Sediment retention pond, 
• Silt fences, 
• Super silt fences, 
• Decanting earth bund, 
• Flocculation, 
• Dewatering, and 
• Inlet protection. 

 
Not all of these practices will be used on each project, but there may be combinations of them and all of them 
may be used as the need arises. Each of these practices are discussed in the following subsections. 
 
 

4.2.1 Sediment retention pond 

4.2.1.1 Definition and purpose 

A temporary pond formed by excavation into 
natural ground or by the construction of an 
embankment, and incorporating a device to 
dewater the pond at a rate that will allow 
suspended sediment to settle out. 

To treat sediment laden runoff and reduce the 
volume of sediment leaving a site, thus 
protecting downstream environments from 
excessive sedimentation, water quality 
degradation and impacts of increased of flow 
on stream channels. 

4.2.1.2 Conditions where practice applies 

The sediment retention pond design is such 
that very large runoff events will receive at 
least partial treatment and smaller runoff 
events will receive a high level of treatment. To 
achieve this, the energy of the inlet water 
needs to be low to minimise re-suspension of sediment and the decant rate of the outlet also needs to be low to 
minimise water currents and to allow sufficient detention time for the suspended sediment to settle out (Refer 
Figure 8.1.1 of the Erosion and Sediment Control Standard). Specific design criteria can be summarised as the 
following.  

• Generally use sediment retention ponds for bare areas of bulk earthworks of 0.3ha or greater. 

• Restrict catchment areas to less than 5ha per sediment retention pond. This limits the length of overland 
flowpaths and reduces maintenance problems. 

Sediment Retention Pond 
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• Locate sediment retention ponds so as to provide a convenient collection point for sediment laden flows 
from the catchment area. This will require strategic use of cut-offs, runoff diversion channels and 
contour drains. 

• Locate sediment retention ponds to allow access for removing sediment from the pond. 

• Wherever possible, locate sediment retention ponds to allow the primary outlet and spillway to 
discharge over undisturbed, well vegetated ground. 

• Keep the sediment retention pond life to less than two years. If a longer term is required then further 
measures to ensure stability and effectiveness are likely to be needed. 

• Do not locate sediment retention ponds within watercourses. 

 

4.2.1.3 Limitations 

Sediment retention ponds have the following limitations:  

• Sediment retention ponds can use significant space (footprint and associated side slopes). This needs to 
be recognised when designing an Erosion and Sediment Control Plan. 

• Embankment and spillway stability are generally the weak point in sediment retention pond 
construction. Correct compaction particularly around emergency spillways, discharge pipes and anti-
seep collars/filter collars, will keep the system robust. 

• Should be the last control measure removed and can conflict with signoffs. 

• Maximum catchment of 5ha without prior approval. 

• Decant systems can blocked resulting in overtopping and poorly treated runoff discharging to the 
receiving environment. Pulley systems attached to the decants can assist, however maintenance is 
paramount to ensure that this does not occur. 

• The levels of the pond features need to be carefully reviewed once constructed to ensure the pond 
operates as designed. 

 

 

Sediment Ponds showing General Configuration and Decant System 
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4.2.1.4 Construction 

Key items when constructing sediment retention ponds include:  

• Construct a silt fence across the downslope end of the proposed works. 

• Clear areas under proposed fills of topsoil or other unsuitable material down to competent material. 
Large fill embankments may need to be keyed in. 

• Use only approved fill. 

• Place and compact fill in layers as per the engineer’s specifications. 

• Do not place pervious materials such as sand or gravel within the fill material. 

• Construct fill embankments approximately 10% higher than the design height to allow for settlement of 
the material. Install appropriate pipe work and antiseep/filter collars during the construction of the 
embankment and compact around these appropriately. 

• Install the emergency spillway. 

• Install and stabilise the level spreader. 

• Securely attach the decant system to the horizontal pipework. Make all connections watertight. Place 
any manhole riser on a firm foundation of impervious soil. 

• Do not place pervious material such as sand or scoria around the discharge pipe or the antiseep collars. 
Filter collars should be constructed under the supervision of an engineer to ensure proper function. 

• Protect inlet and outlet with fabric. 

• Install baffles is length to width ratio is less than 3:1. 

• Provide an all weather access track for maintenance. 

• Check sediment retention pond freeboard for differential settlement and rectify as necessary.  

• Stabilise both internal and external batters with vegetation and the emergency spillway in accordance 
with the site’s approved Erosion and Sediment Control Plan. 

Undertake an As Built assessment at the completion of construction to check against design. If there are 
discrepancies rectify immediately. 

4.2.1.5 Maintenance  

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

• Clean out sediment retention ponds before the volume of accumulated sediment reaches 20% of the 
total sediment retention pond volume. To assist in gauging sediment loads, clearly mark the 20% 
volume height on the decant riser. 

• Clean out sediment retention ponds with high capacity sludge pumps, or with excavators (long reach 
excavators if needed) loading onto sealed tip trucks or to a secure area. 

• Clean out the forebay after each runoff event if there is any evidence of sediment deposition. 

• The Erosion and Sediment Control Plan should identify disposal locations for the sediment removed 
from the sediment retention pond. Deposit the sediment in such a location so that it does not lead to a 
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direct discharge to receiving environments. Stabilise all disposal sites as required and approved in the 
site’s Erosion and Sediment Control Plan.  

• Inspect sediment retention ponds every day and before every forecasted rainfall event.  

• Inspect for correct operation after every runoff event.  

• Immediately repair any damage to sediment retention ponds caused by erosion or construction 
equipment. 

 

4.2.2 Silt fences 

4.2.2.1 Definition and purpose 

A silt fence is a temporary barrier of woven geotextile fabric that is used to capture predominantly coarse 
sediments carried in sheet flow. Silt fences temporarily impound sediment laden runoff, reducing velocities and 
allowing sediment to settle out of the water. 

To detain flows from runoff so that deposition 
of transported sediment can occur through 
settlement. Silt fences can only be used to 
intercept sheet flow. Do not use silt fences as 
checks dams in channels (to reduce velocities) 
or place them where they will intercept 
concentrated flow. 

4.2.2.2 Conditions where practice applies 

Silt fences apply when:   

• Intercepting sheet flow. 

• On low gradient sites or for confined 
areas where the contributing 
catchment is small, such as short steep 
batter fills and around watercourses.  

• To delineate the limit of disturbance on 
an earthworks site such as riparian 
areas or bush reserves.  

• To store runoff behind the silt fence without damaging the fence or the submerged area behind the 
fence.  

• Do not install silt fences across watercourses or in areas of concentrated flows. 

Silt Fence 
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4.2.2.3 Limitations 

Silt fences have the following limitations:  

• Silt fences do not capture many soil particles finer than 0.02mm in diameter (for example fine silts and 
clays) due to the short detention time of water behind the silt fence and relatively large pore size of 
most fabrics. 

• The pores in the silt fence fabric become clogged relatively quickly with fine textured sediments, which 
result in the fabric becoming impermeable. As a result additional reinforcing (such as chain link fence – 
Super Silt Fence) might be required. 

• Relative to other measures they can be high cost. 

• Only used for sheet flow not concentrated flow. 

• Silt fences should be used a part of a treatment train. 
 

4.2.2.4 Construction  

Key items when constructing silt fences include:  

• Use silt fence material appropriate to the site conditions and in accordance with the manufacturer's 
specifications.  

• Always install silt fences along the contour. 

• Excavate a trench a minimum of 100mm wide and 200mm deep along the proposed line of the silt 
fence.  

• Use supporting posts of tanalised timber a minimum of 50mm square, or steel waratahs at least 1.5m in 
length.  

• Install the support posts/waratahs on the downslope edge of the trench and silt fence fabric on the 
upslope side of the support posts/ waratahs to the full depth of the trench, then backfill the trench with 
compacted soil.  

• Reinforce the top of the silt fence fabric with a support made of high tensile 2.5mm diameter galvanised 
wire. Tension the wire using permanent wire strainers attached to angled waratahs at the end of the silt 
fence.  

Proper Installation of Silt Fence 
The First One Shows a Series of Returns to Prevent Lateral Flow 
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• Where ends of silt fence fabric come together, ensure they are overlapped, folded and stapled/screwed 
to prevent sediment bypass. 

 

4.2.2.5 Maintenance 

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

• Inspect silt fences at least once a week and after each rainfall.  

• Check for damage including rips, tears, bulges in the fabric, broken support wires, loose posts/ 
waratahs, overtopping, outflanking, undercutting, and leaking joins in fabric. 

• Make any necessary repairs as soon as identified.  

• Remove sediment when bulges occur or when sediment accumulation reaches 50% of the fabric height.  

• Remove sediment deposits as necessary (prior to 50% of fabric height) to continue to allow for 
adequate sediment storage and reduce pressure on the silt fence.  

• Dispose of that sediment to a secure area to ensure that it does not discharge to the receiving 
environment. 

 

4.2.3 Super silt fences 

4.2.3.1 Definition and purpose 

A super silt fence is a temporary barrier of woven 
geotextile fabric over a chain link fence that is used 
to capture predominantly coarse sediments carried 
in sheet flow. Silt fences temporarily impound 
sediment laden runoff, reducing velocities and 
allowing sediment to settle out of the water. 

To detain flows from runoff so that deposition of 
transported sediment can occur through 
settlement. Super silt fences can only be used to 
intercept sheet flow. Do not use super silt fences as 
checks dams in channels (to reduce velocities) or 
place them where they will intercept concentrated 
flow. 
 

4.2.3.2 Conditions where practice applies 

Super silt fences apply when:  

• A barrier is needed that can collect and 
hold debris and soil, preventing the material from entering critical areas, watercourses and streets.  

• Can be used where the installation of an earth or topsoil bund would destroy sensitive areas such as 
bush and wetlands.  

• Should be placed as close to the contour as possible. No section of the fence should exceed a grade of 
5% for a distance of more than 15m. 

Super Silt Fence 
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4.2.3.3 Limitations 

Super silt fences have the following limitations:  

• Super silt fences do not capture many soil particles finer than 0.02mm in diameter (for example fine 
silts and clays) due to the short detention time of water behind the super silt fence and relatively large 
pore size of most fabrics. 

• The pores in the super silt fence fabric become clogged relatively quickly with fine textured sediments, 
which result in the fabric becoming impermeable. 

• Relative to other measures they can be high cost. 

• Only used for sheet flow not concentrated flow. 

• Super silt fences should be used a part of a treatment train. 

4.2.3.4 Construction 

Key items when considering super silt fences include:  

• Use super silt fence material appropriate to the site conditions and in accordance with the 
manufacturer's specifications.  

• Always install super silt fences along the contour. 

• Excavate a trench a minimum of 100mm wide and 200mm deep along the proposed line of the super silt 
fence.  

• Use supporting posts of tanalised timber (No. 3 rounds, No. 2 half rounds), or steel waratahs at least 
1.8m in length.  

• While there is no need to set the posts in concrete, ensure the 1.8m long posts are driven to an 
appropriate depth (1m minimum).  

• Install tensioned galvanised wire (2.5 mmHT) at 400mm and again at 800mm above ground. Tension 
the wire using permanent wire strainers attached to angled waratahs at the end of the super silt fence.  

• Secure chain link fence to the fence posts with wire ties or staples, ensuring the chain link fence goes to 
the base of the trench. 

Examples of Super Silt Fence 
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• Fasten two layers of geotextile fabric securely to the super silt fence with ties spaced every 600mm at 
the top and mid section of the super silt fence. 

• Place the two layers of geotextile fabric to the base of the trench (a minimum of 200mm into the 
ground) and place compacted backfill back to the original ground level. 

• When two sections of geotextile fabric adjoin each other, ensure they are doubled over a minimum of 
300mm, wrapped around a batten and fastened at 75mm spacings to prevent sediment bypass. 

4.2.3.5 Maintenance 

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

• Inspect super silt fences at least once a week and after each rainfall.  

• Check for damage including rips, tears, bulges in the fabric, broken support wires, loose posts/ 
waratahs, overtopping, outflanking, undercutting, and leaking joins in fabric. 

• Make any necessary repairs as soon as identified.  

• Remove sediment when bulges occur or when sediment accumulation reaches 50% of the fabric height.  

• Remove sediment deposits as necessary (prior to 50% of fabric height) to continue to allow for 
adequate sediment storage and reduce pressure on the super silt fence.  

• Dispose of that sediment to a secure area to ensure that it does not discharge to the receiving 
environment. 

 

4.2.4 Decanting earth bund 

4.2.4.1 Definition and purpose 

Decanting earth bunds are a temporary bund or ridge of compacted earth constructed to create impoundment 
where ponding or runoff can occur and suspended material can settle out before runoff is discharged. 

Decanting earth bunds are used to 
intercept sediment laden runoff and 
reduce the amount of sediment leaving 
the site by incorporating a device to 
dewater the decanting earth bund at a 
rate that will allow suspended sediment 
to settle out 

4.2.4.2 Conditions where practice 
applies 

Decanting earth bunds apply when:  

• Decanting earth bunds can be 
constructed across disturbed 
areas and around construction 
sites and subdivisions. Keep 
them in place until the disturbed 
areas are permanently stabilised 
or adequately replaced by other 
means.  

Decanting Earth Bund 
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• Decanting earth bunds are particularly useful for controlling runoff from small areas that are isolated 
from the main site controls because of site layout or because of site infrastructure such as roading or 
drainage restricting flow to the main site controls. 

 

4.2.4.3 Limitations 

Decanting earthbunds have the following limitations:  

• Decanting earth bunds capture and treat slightly finer soil particles than silt fences but are not as 
effective as sediment retention ponds. 

• Short circuiting can occur because they generally do not have a defined inlet. 

• They are usually more effective on flatter slopes where runoff velocities are less. 

• Recommended maximum catchment of 0.3ha. 

• Decanting earth bunds should be used a part of a treatment train. 

4.2.4.4 Construction 

Key items when constructing decanting earth bunds include:  

• Build decanting earth bunds along the contour to obtain required volumes. 

• Remove all organic/ vegetation before construction. 

• The decanting earth bund is to be keyed into the existing ground to a minimum depth of 0.3m.  

• The decanting earth bund is to be made with a clay-silt mix of suitable moisture content to achieve a 
reasonable compaction standard (90%). It is considered that this can be achieved, in most instances, by 
track rolling at 150 - 200mm lifts. Particular care is required to achieve good compaction around the 
outlet pipe that passes through the bund to avoid seepage and potential failure.  

• Install a 150mm diameter non-perforated outlet pipe through the bund and this is to discharge to a 
stable erosion proofed area or stormwater system.  

• A T-Bar decant is attached by way of a standard 100mm tee joint (glued and screwed). The decant is 
100 mm dia. PVC pipe 500m long with 20 equally spaced holes of 10mm diameter and fixed firmly to a 
waratah standard to achieve 3L/sec/ha of contributing catchment.  

Decanting Earth Bund 
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• A sealed PVC pipe (with endcaps) is placed on top of the decant to provide buoyancy.  

• Use a flexible thick rubber coupling to provide a connection between the decant arm and the discharge 
pipe. To provide sufficient flexibility (such as is required for the lower decant arm) install two couplings. 
Fasten the flexible coupling using strap clamps, glue and screws. 

• The decant is fastened to two waratahs by way of a nylon cord to the correct height.  

• Provide an emergency spillway to a stabilised outfall 150mm above the level of the top of the decanting 
novacoil pipe. This can be a trapezoidal spillway with a minimum invert length of 2m which is smooth, 
has no voids and is lined with a soft needle punched geotextile to the stabilised outfall. Ensure the 
geotextile is pinned at 0.5m centres. 

• The emergency spillway is to have a minimum freeboard of 250mm, i.e. between the invert of the 
spillway to the lowest point of the top of the bund. 

• Undertake an As Built assessment at the completion of construction to check against design. If there are 
discrepancies rectify immediately. 

4.2.4.5 Maintenance 

Key items to check as part of regular inspection includes:  

• Inspect decanting earth bunds at least once a week and after each rainfall.  

• Check for damage including: 

- Spillway is secure and functional 

- Erosion at outlet, remedy if required or look at diverting outlet 

- Damage to decant and fittings 

- Seepage through embankment, or along outlet pipe 

- Blockages to holes in decants 

• Make any necessary repairs as soon as identified.  

• Remove sediment when sediment accumulation reaches 20% of volume.  

• Dispose of removed sediment to a secure area to ensure that it does not discharge back into decanting 
earth bund or to the receiving environment. 

 

4.2.5 Flocculation 

4.2.5.1 Definition and purpose 

 

Flocculation is a method of enhancing the retention of suspended sediment in earthworks runoff. Liquid 
flocculant is added to sediment retention pond inflows via a rainfall-activated system. The flocculant causes 
individual particles to be destabilised (i.e. neutralising electrical charges that cause particles to repel each other), 
accelerating the coagulation and settlement of particles that may otherwise be discharged from the pond. 
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Flocculation can treat sediment laden 
runoff to an extent greater than standard 
sediment control practices and to reduce 
the volume of sediment leaving a site, thus 
protecting downstream environments 
from excessive sedimentation and water 
quality degradation. 

4.2.5.2 Conditions where practice 
applies 

Flocculation is used to enhance the 
retention of sediment on earthworks sites 
where there are potential adverse effects 
on sensitive receiving environments, 
cumulative effects of earthwork 
operations, scale of project, and where 
dispersive soils (particle size < 0.005mm) 
are present. 

4.2.5.3 Limitations 

Flocculation has the following limitations:  

• Many waters are acidic. The ionic form of aluminium, which is highly toxic, is likely to occur below about 
pH 5.0.  

• Dosing should cease when the pH drops below 5.5. 

• Flocculation generally works on dispersive soils (particle size < 0.005mm). Flocculation is less effective 
on other soil types. 

• Flocculation requires a high degree of monitoring and maintenance.  

• Spills of flocculant can have significant adverse effects on the receiving environment. 

• Flocculation will have a price implication on a project. 

Flocculation System Dosing Detail 

Flocculation Dosing Unit 
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4.2.5.4 Maintenance 

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

• The maintenance requirements of the flocculant system need assessing following every rainfall event, or 
during rainfall events if exceptionally heavy and/or prolonged rainfall occurs.  

• Prior to staff leaving the site unattended for weekends, the flocculation unit requires servicing by the 
responsible site staff member so that the maximum amount of runoff can be treated by the dosing 
system.  

• The following matters outline maintenance requirements for the flocculation system. It is noted that 
these systems may require some ongoing manipulation to suit the site characteristics and runoff. 

• Header tank 

- The header tank is used to avoid dosing during the initial stages of rainfall when site conditions 
are dry and no runoff is to be expected. 

- The volume in the header tank is lowered using the lowest of the three outlet tubes. 

o After 3 days without rain  -  reduce volume to 50%.   

o After 6 days without rain  -  reduce volume to empty (level at lowest outlet). 

- In wet weather or if the site is generally wet, water may be added manually to the header tank 
to cut down the response time so that the system responds more rapidly after rain commences.  

- If the system is to be operated over the winter period, then the system should also be set to no 
delay.  

- Adjusting the water level within the header tank is to prevent under or overdosing of the pond. 
Under-dosing may lead to higher levels of suspended sediment being discharged from the 
pond, while overdosing may cause a reduction in pH, raising the potential for aluminium within 
PAC to react forming toxic aluminium compounds (that are bioavailable to fresh and marine 
water organisms). 

• Refilling the chemical reservoir 

- When the volume of flocculant in the reservoir tank is reduced to the degree that there is 
insufficient to dose a major storm, the displacement tank needs emptying and the flocculant 
reservoir refilled. 

- The displacement tank may either be emptied using a siphon, or baled out by hand. The 
flocculant reservoir may be filled using a drum pump, to pump from a 200 L drum. 

• Monitoring and adjusting for changing site conditions 

- Each new flocculant treatment system needs to be monitored carefully during the first few 
rainfall events to check that the system is effective, and to ensure that overdosing is not 
occurring.  

- If overdosing is suspected because the pond dead storage water is exceptionally clear, samples 
must be taken from the pond for pH and dissolved aluminium analysis. The dosing regime 
should be adjusted depending on the outcome of these results.  

- If overdosing occurs or it is clear that the quality of stormwater runoff is improving because of 
stabilisation of the site, the flocculant dose must be reduced by reducing the size of the 
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catchment tray. This can be done by placing and sealing a board (batten) diagonally across the 
tray with a hole through the tray rim at the lower corner, so that water from the tray area above 
the batten discharges to waste.  

- The size of the rainfall catchment tray requires modification if earthworks alter the extent of the 
contributing catchment. Failure to do so will cause either under or over dosing of flows entering 
the sediment retention pond.  

- Other maintenance includes the removal of any debris such as leaves from the catchment tray 
to ensure that rainwater enters the header tank. The low and high rate hoses need to be 
checked regularly for blockages. In addition, all hose fittings need to be inspected regularly to 
identify any leakages. 

• Contingency management 

- Contingencies could include poor performance of the treatment system, or effects of other 
influences on stormwater quality, such as reduced pH, that might make the use of PAC 
inappropriate. 

- If the treated water in the pond is consistently very clear it could indicate overdosing, and the 
possibility of lowered pH which can present a risk to receiving waters as a result of elevated 
free aluminium concentration in the discharge. If the treated water is consistently clear the pH 
of the water in the pond should be tested. 

- Contingencies such as poor treatment performance or consistently very clear treated water 
should be dealt with by consultation a person qualified to advise on appropriate action. 

• Spill management 
- If there is a spill of PAC onto the ground it should be immediately contained using earth bunds to 

prevent it entering water. The spilt PAC should be recovered if possible and placed in 
polyethylene containers. If the spilt PAC cannot be recovered, it should be mixed with a volume 
of soil equal to at least ten times the volume of spilt PAC. This will effectively neutralize the PAC. 
The soil with which the PAC has been mixed should be buried a minimum of 0.5 metres below 
the surface. 

- If there is a spill of PAC into ponded water, discharge from the pond to natural water should be 
prevented. 

- If there is a spill of PAC into flowing water: 

o The appropriate council should be advised immediately.  

o The volume of the spill should be recorded. 

o If possible the water and spilt PAC should be pumped into a bund or pond until all 
the spilt PAC has been removed from the watercourse.  

o If the PAC cannot be removed from the watercourse any downstream users 
should be identified and advised.   

4.2.5.5 Alternatives to aluminium based flocculants 

• Saturated saline brine 
- As an alternative to aluminium based flocculant, a flocculation system utilising a saturated saline 

brine has been employed on an earthworks site in the past. Initial indications suggest this system 
was effective at promoting retention of suspended matter within a sediment retention pond.  

- Such systems should be considered where a site discharges directly or via the stormwater system 
to a marine environment. Laboratory testing using saline brine should be undertaken to assess the 
optimal dose rate (experience to date suggests a dosage rate equivalent of 0.25 – 0.5% sea water: 
pond influent (volume: volume) is effective at promoting settlement). 
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- Achieving a saline brine requires a high degree of mixing of raw salt and water, which may be 
achieved manually, or through the use of a large paint mixer and electric drill. A brineometer should 
to be used to determine the level of saturation. Laboratory tests have shown that raw, unwashed 
sea salt provides the most effective saline brine to promote flocculation. 

• Floc Blocks 
- Floc blocks are another alternative system. 
- It is important to achieve a solubilisation of floc block that produces a concentration within the 

optimum dose range. If under dosing occurs, there appears to be no effective treatment; i.e. 50% of 
the optimum dose does not result in removal of 50% of the suspended solids load. 

- Although overdosing was resulted in poor treatment performance in bench tests, there has been no 
indication of overdosing in any field trials. 

- Solubilisation of floc blocks into stormwater requiring treatment is optimised when there is a shallow 
turbulent flow around and over the floc blocks. 

- In submerged conditions with a low current flow passing the floc blocks, insufficient polyacrylamide is 
released from the Block to provide treatment of the stormwater. In prolonged submerged conditions 
such as in the cesspit trial, the floc block softened to a degree that resulted in flow of the floc block 
and adhesion to any surface it came into contact with. 

All alternative systems will require specific approval prior to use. Furthermore the discharge of chemical to the 
receiving environment may require specific approval from the appropriate regional authority. 
 
 

4.2.6 Dewatering 

4.2.6.1 Definition and purpose 

Dewatering is the removal of water from excavations, 
trenches and sediment control devices. Dewatering is 
generally done by pumping. This process can generate 
fine textured material that is difficult to treat and 
retain onsite, even through robust sediment control 
devices, such as those in this standard. 

4.2.6.2 Conditions where practice applies 

Dewatering devices apply:  

• To dewater trenches, excavations and 
sediment control devices at decommissioning 
stage. 

4.2.6.3 Limitations 

Dewatering has the following limitations:  

• Take care pumping as it produces fine textured sediment which can have adverse environmental effects. 

• Always try to minimise the volume of water that requires dewatering such as limiting length of open 
trench, providing diversions above excavations.  

Pump Dewatering to an Area Enclosed by Silt 
Fence 
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4.2.6.4 Construction 

Key items to consider when dewatering are:  

• Minimise the volume of water and the levels of sediment. 
• Retain sediment laden water onsite to maximise the settling of sediment onsite (settling may be aided by the 

addition of flocculant). 
• Always dewater the cleaner water at the top first, then pump the residual sediment laden water to a tank/ 

truck. This water can be used as a dust suppressant or to aid compaction. 
• Small volumes of sediment laden water can be pumped to a silt fence or decanting earth bund, however care 

needs to be taken to ensure that these devices are not overwhelmed. 
• Larger volumes can be pumped to a sediment retention pond. Always pump to the forebay. 
• Settling tanks/ skip bins can be used in many situations. 
 

4.2.6.5 Maintenance 

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

• Ensure that the area being pumped to provides effective sediment control. 
• Check for any leakage or flow bypass. 

  

Two Different Types of Dewatering 
(1) Vertical Pipe with Aggregate, and (2) Dewatering Skip Bin 
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4.2.7 Inlet protection 

4.2.7.1 Definition and purpose 

 

Stormwater inlet protection is a barrier across or around a cesspit (stormwater inlet). It is used to intercept and 
filter sediment-laden runoff before it enters a reticulated stormwater system via a cesspit, thereby preventing 
sediment-laden flows from entering receiving environments. The protection may take various forms depending 
upon the type of inlet to be protected.  

Inlet protection is a secondary sediment control device 
and must not be used stand alone. It must only be used in 
conjunction with other erosion and sediment control 
measures. If good erosion and sediment control measures 
are in place on the site, then inlet protection will not be 
required. 

4.2.7.2 Conditions where practice applies 

• Used for small low gradient catchments (0.25ha 
with slopes < 5%) as a component of a broader 
erosion and sediment control system. 

4.2.7.3 Limitations 

Inlet protection has the following limitations:  

• Only to be used in very small catchments 

• Not to be used as a standalone treatment device 

• Should be used a part of a treatment train. 

• Relatively low sediment removal efficiency 

• Low sediment storage capacity 

• High maintenance requirements 

• Potential for blockage and therefore increased risk of inundation to down stream/ network device. 

• Can cause flooding to road carriageway due to limited hydraulic capacity. 

• Easily damaged by vehicles and construction equipment. 

• Public safety issues. 

Inlet Protection using Silt Fence 
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4.2.7.4 Construction  

Key items when constructing inlet protection includes:  

• Construction specifications will vary according to the type of inlet protection. 

• Always ensure an emergency bypass is included on all devices. Plan for where the bypass system will 
divert water to. 

• Ensure device does not allow water to bypass its intended flow path. 

• Keep all stockpiles and loose sediment away from roadside table drains. 

4.2.7.5 Maintenance 

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

• Maintenance will vary according to the type of inlet protection. 

• Inspect daily and during and after rainfall events 

• Beware of blockages and leaks which may affect performance 

• Check to see if flows have been diverted away from device and what if any damage has been caused 

• Clean all accumulated sediments immediately 

• Repair and modify any problems immediately  

  

Inlet Protection Making Two Points 
(1) Proper installation, and (2) Clogging Causing Overflow and Scour 
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5. Monitoring of discharges  

5.1 Introduction 

While there may be some projects where consent requirements require water quality monitoring for 
construction projects, for the most part compliance with a design guideline or this standard represents the best 
practicable option on a case-by-case basis. While implementation according to a best practicable option is 
allowed under the Resource Management Act 1991 (RMA), that option does not provide for an understanding of 
how well actual practices perform in reduction of sediment loads entering receiving environments. 
 
As a result NZTA intends on performing monitoring on state highway projects to assess basic performance of 
practices. Data collected using consistent monitoring protocols would be be extremely valuable in determining 
whether practices are generally performing adequately. If water quality sample results were put in a database 
relating to practice type, a significant amount of important information could be gathered that would provide a 
needed barometer for erosion and sediment control or stormwater management practice evolution.  
 
If monitoring is done there are three issues that need to be addressed. 
 

• What parameters needs to be monitored, 
• Should there be a mixing zone? and  
• What would the protocol be for data collection? 

 

5.2 What parameters need to be monitored 

Monitoring needs to be considered for two parameters: 
 

• Sediment, and 
• pH 

 
As the monitoring relates to earthworking activities, sediment is generally the contaminant of primary concern. 
There are two ways of monitoring sediment. 
 

• Taking a water sample and analysing that sample for total suspended solids (TSS) or suspended solid 
concentration (SSC), or 

• Measuring turbidity. 
 
For the purposes of this Standard it is recommended that 
turbidity be used for monitoring purposes. There are a number of 
reasons for this including that there are no Australia New 
Zealand Environment and Conservation Council guidelines for 
TSS but there are for turbidity. While turbidity might not correlate 
well with TSS or SSC, design of management systems, design of 
management systems for controlling turbidity will result in 
control of other contaminants such as TSS, nutrients and metals 
that are attached to sediments. In addition, turbidity, unlike TSS, 
can be measured with relative ease in the field using a sonde or 
turbidity meter (Shaver, 2009). 
 
A second parameter that may need to be measured is pH. 
Measurements for pH need to be taken when sediment retention 
practices are dosed with PAC for improved sediment retention. 
An overdose of PAC may cause pH drops and dosing needs to cease when the pH drops below 5.5. pH 
measurements need to be taken to ensure that the pH does not drop below that value. 

pH Meter 
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The typical way to measure pH is to use a pH meter, which consists of a measuring probe connected to an 
electronic meter that measures and displays the pH reading. 
 
The pH meter should be calibrated before each measurement and can be done at the beginning of the day and is 
normally calculated using solutions of known pH. Some training is necessary to do this measurement accurately. 
 

5.3 Mixing zone 

If there are stormwater discharge limit consent conditions related to construction sites, mixing zones allow for 
reasonable mixing to determine consent compliance. Mixing zone discussion is provided for in the RMA and 
guidance for their extent probably exists at the local level. There are no uniform standards for mixing zones in 
monitoring stormwater discharges in New Zealand and one will not be provided here. 
 
As the purpose of the monitoring is to assess the performance of erosion and sediment control practices it is 
recommended that sampling be done at the discharge point rather than further downstream. Taking the sample 
at the discharge point will provide an understanding of what levels of turbidity can be achieved using 
conventional erosion and sediment control practices. This would be important if local authorities move more to a 
discharge standard for stormwater. It is important to know whether conventional practices can achieve water 
quality outcomes and turbidity results will provide inexpensive results that could be of great value. 
 
pH measurements will also be taken at the outfall point either in the pond or at the pond pipe outfall. 
 

5.4 Protocol for data collection 

5.4.1 Turbidity meter 

A field turbidity meter measures the reflection of light off particles in the water column. The unit of measurement 
from a field turbidity meter is called a Nephelometric Turbidity Unit (NTU). Higher values indicate more turbid 
water while low values indicate less turbid or clearer water. 
 
Turbidity meters can provide a very accurate measure of turbidity. The meter must be calibrated before use in 
the field and calibration samples generally come with the meter (Washington State, 2007). There are several 
brands of meters so the manufacturer’s instructions should be followed. Those instructions will also indicate how 
often the meter should be calibrated. 
 
Clean the sample vials and thoroughly rinse with distilled water in the lab and allow to air dry before taking them 
out on site. Some meters supply a dust free cloth that can be used to wipe excess water from the vial prior to to 
measurement in the meter. Do not use paper towels or other media as their fibres can bias the results. 
 
To take the sample: 
 

1. Make sure you wear gloves to prevent contamination of the sample. 
2. Using a large mouth bottle, collect a sample and cap it. Do not stir up sediment at the bottom of the 

water column and stand downstream of the collection bottle and point the mouth of the bottle into the 
flow. 

3. Gently mix the collection bottle without adding air bubbles. 
4. Fill the sample vial. 
5. Hold up the sample vial to ensure that it is free of scratches and materials. Handling the vial can 

introduce material to the outside of the vial. Bes sure to hold the vial only at the very top to keep it clean. 
Use a few drops of silicone oil on the outside to eliminate microscopic scratches and condensation. 
Wipe gently with a velvet cloth, which won’t leave lint. 

6. Set up the meter on a level surface and turn it on. 
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7. Follow the directions to line up the vial correctly for the meter you are using. Insert the vial in the meter, 
close the lid and press read. Be careful not to bump or move the turbidity meter while it is taking the 
reading. 

8. Record the value and a site log book. 
9. Quickly rinse the glass vial with distilled water. If you choose, you can take another sample and average 

the results. Averaging would provide more accurate results. 
 

5.4.2 Transparency 

Transparency is another means of assessing relative performance but is not considered as accurate as using a 
turbidity meter. As such, it is not recommended as an approach to assess practice performance. 
 

5.4.3 pH calibration 

Calibration should be performed with at least two standard buffer solutions that span the range of pH values to 
be measured. For general purposes buffers at pH 4 and pH 10 are acceptable. The pH meter has one control 
(calibrate) to set the meter reading equal to the value of the first standard buffer and a second control (slope) 
which is used to adjust the meter reading to the value of the second buffer. A third control allows the 
temperature to be set. Standard buffer sachets, which can be obtained from a variety of suppliers, usually state 
how the buffer value changes with temperature (Wikipedia, 2010). 
After each single measurement, the probe is rinsed with distilled water or deionized water to remove any traces 
of the solution being measured, blotted with a clean tissue to absorb any remaining water which could dilute the 
sample and thus alter the reading, and then quickly immersed in another solution. When not in use, the probe tip 
must be kept wet at all times. It is typically kept immersed in an acidic solution of around pH 3.0. In an 
emergency, acidified tap water can be used, but distilled or deionised water must never be used for longer-term 
probe storage as the relatively ionless water "sucks" ions out of the probe through diffusion, which degrades it. 
Occasionally (about once a month), the probe may be cleaned using pH-electrode cleaning solution; generally a 
0.1 M solution of Hydrochloric Acid (HCl) is used, having a pH of about one. 
 
 

5.5 Information use 

At this time there is no intention of using the results as the basis for acceptability of practices or requiring a 
change in the site approach. With that said, results above 250 NTU at the discharge point may violate local plans 
or cause adverse effects. High levels of turbidity should be cause for a reconsideration of the erosion and 
sediment control approach to reduce turbidity at the site discharge point. 
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6. Decommissioning of erosion and sediment control 
practices  

6.1 Vegetation establishment 

No site is finalised until it is 
stabilised. Stabilisation includes hard 
surface along with vegetation of 
disturbed areas. Areas that have 
been vegetated need to be inspected 
and reseeded in areas where 
vegetation is thin or absent. This is 
especially important for slopes, 
swales and channels. 
 
Final stabilisation can be considered 
accomplished where 80% of a given 
area is covered with grass or other 
permanent stabilisation measures. 
 

6.2 Removing temporary sediment controls 

When the project is completed: 
 

• Remove all site fencing and stakes. Grade or remove accumulated sediment and dispose of off-site. 
Prepare soils where silt fencing is removed with seed and mulch or with other appropriate soil 
stabilisation methods. 

• Stabilise culvert inlets with vegetation and/or rock and grade any visible gullies. Replace any rock or soil 
that has been washed away by runoff or upstream flows. Remove any brush, debris, trash or sediment 
that could clog inlets and culvert pipes. 

• Check ditches and channels to make sure that their side slopes and bottoms are stabilised with 
vegetation, rock or other appropriate methods. 

• Check areas where erosion control blankets or matting was installed. Cut away and remove all loose, 
exposed material, especially in areas where there is foot traffic or flowing water. Reseed all bare soil 
areas. 

• Replace rock washouts near culvert and channel outlets. Fill, grade and add riprap to eroded areas 
around inlets and outlets. Make sure downstream ditches and channels are stabilised with vegetation 
and/or other erosion control practices. Fill and seed any gullies along the banks or other slopes. 

• Fill in, grade and stabilise all temporary sediment retention ponds that will not be converted to 
stormwater management practices. Provide additional erosion protection where runoff flows might 
converge or high velocity flows are expected. 

• Remove temporary stream crossings and grade and stabilise stream banks with rock, erosion control 
geotextiles or other permanent stabilisation. Seed, mulch or re-plant vegetation removed during 
crossing installation. 

 

6.3 Final site stabilisation 

Make sure that all subcontractors have repaired their work areas prior to final site closeout. Conduct a final 
inspection of all work areas, vegetation, stormwater flow structures and downstream receiving waters to make 
sure no visible gullies or sediment movement is evident. If a local consent requires final signoff by the consenting 
authority, ensure that they are notified, inspect the site and provide written confirmation that site works have 
been satisfactorily completed. 

Good Vegetative Stabilisation On slopes with Temporary 
Stabilisation on Future Highway 
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Appendix A – Preconstruction meeting checklist  

 
  

Preconstruction 
Meeting Checklist 

 

Contractor 
 
Date: 
Consent #: 
Site: 

Attendees Affiliation Phone Number Email address 

    
    
    
    
    
    
    
    
Items Discussed Check if Discussed 

Resource consent conditions Who has copies  
Is the consent on site  
All conditions clear and understood  
Are any conditions specific to this site only  
Erosion and sediment control plan approved  
Winter works  
Any outstanding issues  

Communication Key individuals and contact details exchanged  
Regulatory authority inspection procedures  
Line of responsibility for each party 

Erosion and sediment control plan Go over plan  
Highlight critical areas where extra care must be taken  
Discuss any needed field modifications to the plan  
Discuss project phasing if that is a project element  

 Discuss the need for ‘As Built’ certification per local requirements  
Maintenance of erosion and 
sediment controls 

Discuss the periodic need for maintenance and material 
replacement. Are there any issues related to replacement? 

 

Discuss when maintenance needs to be accomplished  
Site stabilisation Discuss project time frames and any staging of activities  

Discuss project phasing and when stabilisation must be done  
Decommissioning Discuss what degree of stabilisation is required for sediment 

control practices to be removed. 
 

Preconstruction meeting minutes Ensure that all parties are provided with any notes made at the 
meeting. 
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Appendix B – Individual practice inspection forms  

Site inspection forms are provided for the following practices: 
 

• Erosion control practices 
o Check dams, 
o Contour drains, diversion channels/bunds, 
o Pipe drop structures and flumes, 
o Stabilised entranceways, 
o Surface roughening, 
o Benched slopes, 
o Dust suppression, 
o Topsoiling and grass seeding, 
o Hydroseeding, 
o Mulching, 
o Turfing, and 
o Geotextiles. 

• Sediment control practices 
o Sediment retention ponds, 
o Silt fences, 
o Super silt fences, 
o Decanting earth bunds, 
o Flocculation, 
o Dewatering, and 
o Inlet protection. 

• Non-sediment contaminants 
 
It is important to recognise that a number of consenting agencies may require the submission of ‘As Built’ 
certifications. Examples of this include Environment Waikato (decanting earth bunds, diversion bund channel, 
sediment retention pond, super silt fence) and the Auckland Regional Council (decanting earth bunds, diversion 
channels and bunds, sediment retention ponds). Local requirements for ‘As Built’ plans need to be complied with. 
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Erosion and Sediment Control Inspection Checklist 

 

 

 
Check List for Check 

Dams 

Contractor: 
Inspector: 

Date: 
Time: 

Consent #: Site: 

Site Inspection of Erosion and Sediment Control Practices 
Erosion and Sediment Control Practice Yes No N/A Corrective Action 

General Information     
Do you know what receiving system the 
project drains into 

    

Are you aware of local rainfall patterns 
during various times of the year 

    

Soil types and erosion potential for site     
Is a copy of the erosion and sediment 
control plan on site 

    

Is temporary fencing placed in areas 
where no construction is to take place 

    

Construction     
Are there spillways in the centre of the 
check dams to avoid flow outflanking the 
edges of the dams 

    

Are they spaced so the toe of upstream 
dams is at approximately the same 
elevation as the centre crest of the 
downstream ones. 

    

Maintenance     
Have dams been repaired when they 
have suffered machinery damage? 

    

Have dams been inspected after rainfall 
or storms and repairs done as 
necessary? 

    

Is there evidence of water outflanking the 
dams? Is there any scour around the 
edges or scour between the check 
dams? 
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Sediment accumulation behind the dams 
should be checked after each significant 
rain event and removed when depth 
exceeds 40% of original height. 

    

Decommissioning      
Remove check dams when no longer 
needed. 

    

Do not remove check dams that are 
protecting grass-lined channels until a 
complete and sustainable ground cover 
has been achieved. 

    

Areas disturbed by the removal process 
must be seeded, fertilised and protected 
from erosion. 
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Erosion and Sediment Control Inspection Checklist 

 

 
Check List for Contour 
Drains and Diversions 

Contractor: 
Inspector: 

Date: 
Time: 

Consent #: Site: 

Site Inspection of Erosion and Sediment Control Practices 
Erosion and Sediment Control Practice Yes No N/A Corrective Action 

General Information     
Do you know what receiving system the 
project drains into 

    

Are you aware of local rainfall patterns 
during various times of the year 

    

Soil types and erosion potential for site     
Is a copy of the erosion and sediment 
control plan on site 

    

Is temporary fencing placed in areas 
where no construction is to take place 

    

Construction     
Contour drains     

Minimum compacted height is 250 mm     
Minimum depth of 500 mm     
Longitudinal grade < 2% w/out lining     
Catchment area < 0.5 ha     
Parabolic flow area and not V shaped     

Diversion channels and bunds     
Choose a route that avoids trees, 
services, fence lines or other natural or 
built features 

    

Channels shall be trapezoidal or 
parabolic in shape. 

    

Internal side slopes no steeper than 3:1 
External side slopes no steeper than 2:1 

    

Bunds shall be well compacted     

Diversion Channel 

Contour Drain 
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Outlets shall be stable and protected as 
needed 

    

Diversions shall be stabilised to prevent 
erosion 

    

Maintenance     
Contour drains     

Repair or reinstate drains if destroyed by 
equipment 

    

Inspect contour drains after rainfall and 
repair as necessary 

    

Check outfall for erosion and repair as 
needed 

    

Diversion channels and bunds     
Inspect weekly and after every rainfall 
and repair immediately 

    

Remove accumulated sediment     
Check inlets and outlets to ensure that 
these remain scour and erosion free 

    

Look for low spots where water can 
pond, formation of tunnel gullies and 
debris blockage 

    

Check for stabilisation cover     
Protect bunds from equipment damage     

Decommissioning      
Contour drains     

Spread bunded area and stablise     
Diversion channels and bunds     

Fill in channels and spread bunded area 
and stabilise 
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Erosion and Sediment Control Inspection Checklist 

 

 

Check List for Pipe Drop 
Structures 

Contractor: 
Inspector: 

Date: 
Time: 

Consent #: Site: 

Site Inspection of Erosion and Sediment Control Practices 
Erosion and Sediment Control Practice Yes No N/A Corrective Action 

General Information     
Do you know what receiving system the 
project drains into 

    

Are you aware of local rainfall patterns 
during various times of the year 

    

Soil types and erosion potential for site     
Is a copy of the erosion and sediment 
control plan on site 

    

Is temporary fencing placed in areas 
where no construction is to take place 

    

Construction     
Use when slopes > 3:1     
Do not use on slopes < 5:1     
Must be of an impervious material     
Diversion channel or bund must be 2 x 
height of flume or pipe 

    

Must have a stabilised entry apron to 
prevent scour or piping 

    

Must extend beyond toe of slope with 
erosion protection at outfall 

    

Maintenance     
Inspect weekly and after each rain     
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Keep the inlet open at all times     
Check for evidence of water bypass, 
undermining, ponding or overtopping. 

    

Check for scour at the base of the pipe 
and repair, protect or reduce flows 

    

Decommissioning      
When areas draining to the pipe are 
controlled, all disturbed areas stabilised 
and permanent stormwater drainage has 
been installed. 
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Erosion and Sediment Control Inspection Checklist 

 

 

Check List for Stabilised 
Entranceways 

Contractor: 
Inspector: 

Date: 
Time: 

Consent #: Site: 

Site Inspection of Erosion and Sediment Control Practices 
Erosion and Sediment Control Practice Yes No N/A Corrective Action 

General Information     
Do you know what receiving system the 
project drains into 

    

Are you aware of local rainfall patterns 
during various times of the year 

    

Soil types and erosion potential for site     
Is a copy of the erosion and sediment 
control plan on site 

    

Is temporary fencing placed in areas 
where no construction is to take place 

    

Construction     
Area cleared of unsuitable material and 
smooth graded 

    

Geotextile placed over this area ensuring 
it is properly pinned and overlapped 

    

At least 10 m of aggregate, 4 m wide and 
1.5 x aggregate size in depth. Aggregate 
100-105 mm washed aggregate 

    

Ensure that vehicles cannot bypass the 
entranceway 

    

Can be used with a shaker ramp (cattle 
stops) or with a wheel wash 
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Maintenance     
Inspect weekly and after each rain     
Maintain the entranceway to prevent it 
becoming a source of sediment 

    

If used with a wheel wash, ensure that 
this drains to an approved sediment 
retention practice. 

    

Decommissioning      
Remove aggregate and geotextile and 
stabilise. At this point ensure that traffic 
is kept off of the area 
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Erosion and Sediment Control Inspection Checklist 

 

 

Check List for Surface 
Roughening 

Contractor: 
Inspector: 

Date: 
Time: 

Consent #: Site: 

Site Inspection of Erosion and Sediment Control Practices 
Erosion and Sediment Control Practice Yes No N/A Corrective Action 

General Information     
Do you know what receiving system the 
project drains into 

    

Are you aware of local rainfall patterns 
during various times of the year 

    

Soil types and erosion potential for site     
Is a copy of the erosion and sediment 
control plan on site 

    

Is temporary fencing placed in areas 
where no construction is to take place 

    

Construction     
Divert water away from the slope face 
prior to slope roughening 

    

Fill existing rills before roughening     
Roughening must be done perpendicular 
to surface water flows 

    

When track-walking topsoil material, take 
care not to compact the slope 

    

Maintenance     
Periodically check the slope for erosion 
and rework or reseed as necessary 

    

Decommissioning      
Check slope for any rilling or erosion, 
topsoil the area and stabilise 
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Erosion and Sediment Control Inspection Checklist 

 

 

Check List for Benched 
Slopes 

Contractor: 
Inspector: 

Date: 
Time: 

Consent #: Site: 

Site Inspection of Erosion and Sediment Control Practices 
Erosion and Sediment Control Practice Yes No N/A Corrective Action 

General Information     
Do you know what receiving system the 
project drains into 

    

Are you aware of local rainfall patterns 
during various times of the year 

    

Soil types and erosion potential for site     
Is a copy of the erosion and sediment 
control plan on site 

    

Is temporary fencing placed in areas 
where no construction is to take place 

    

Construction     
Are all slopes > 25% and higher than 20 
m vertical provided with slope benches 

    

Are they located as equal as possible 
apart 

    

Diversion must be at least 2 m wide and 
have a reverse slope of 15% and a 
minimum depth of 0.3 m 

    

The cross-gradient should be < 2%     
Flow length in bench < 250 m     
Surface water should be diverted away 
from all cut and fill slopes 

    

Maintenance     
Repair and reinstate benches when 
needed 

    

Check outfalls to ensure that erosion 
does not occur 

    

Remove accumulated sediment from the 
diversion 
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Decommissioning      
Check slope and bench area for any 
rilling or erosion, topsoil and stabilise 
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Erosion and Sediment Control Inspection Checklist 

 

 

Check List for Dust 
Suppression 

Contractor: 
Inspector: 

Date: 
Time: 

Consent #: Site: 

Site Inspection of Erosion and Sediment Control Practices 
Erosion and Sediment Control Practice Yes No N/A Corrective Action 

General Information     
Do you know what receiving system the 
project drains into 

    

Are you aware of local rainfall patterns 
during various times of the year 

    

Soil types and erosion potential for site     
Is a copy of the erosion and sediment 
control plan on site 

    

Is temporary fencing placed in areas 
where no construction is to take place 

    

Construction     
Has issue been considered at project 
initiation 

    

What method of suppression has been 
selected (water, adhesives, barriers, 
mulches) 

    

Maintenance     
Periodically inspect areas to ensure dust 
is kept to a minimum 

    

Decommissioning      
Ensure good stabilisation occurs     
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Erosion and Sediment Control Inspection Checklist 

 

 

Check List for Top Soiling 
and Grass Seeding 

Contractor: 
Inspector: 

Date: 
Time: 

Consent #: Site: 

Site Inspection of Erosion and Sediment Control Practices 
Erosion and Sediment Control Practice Yes No N/A Corrective Action 

General Information     
Do you know what receiving system the 
project drains into 

    

Are you aware of local rainfall patterns 
during various times of the year 

    

Soil types and erosion potential for site     
Is a copy of the erosion and sediment 
control plan on site 

    

Is temporary fencing placed in areas 
where no construction is to take place 

    

Construction     
Apply  > 100 mm of topsoil     
Apply fertiliser according to 
manufacturers recommendation 

    

Apply seed uniformly at the required rate     
Ensure site conditions and time of year 
are appropriate for germination 

    

Ensure that site coverage > 80%     
Maintenance     

Check the condition of the topsoil 
regularly and replace where needed 

    

Where vegetation establishment is 
unsatisfactory, seed will need to be 
reapplied. 

    

Protect seeded areas from construction 
traffic or utility construction 

    

Decommissioning      
Ensure good stabilisation occurs     
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Erosion and Sediment Control Inspection Checklist 

 

 

Check List for 
Hydroseeding 

Contractor: 
Inspector: 

Date: 
Time: 

Consent #: Site: 

Site Inspection of Erosion and Sediment Control Practices 
Erosion and Sediment Control Practice Yes No N/A Corrective Action 

General Information     
Do you know what receiving system the 
project drains into 

    

Are you aware of local rainfall patterns 
during various times of the year 

    

Soil types and erosion potential for site     
Is a copy of the erosion and sediment 
control plan on site 

    

Is temporary fencing placed in areas 
where no construction is to take place 

    

Construction     
Where hydroseeding is used, the 
manufacturers recommendations shall be 
followed. 

    

Maintenance     
Where vegetation requirement is 
unsatisfactory, the area will require a 
reapplication of  hydroseed 

    

Protect all re-vegetated areas from 
construction traffic or utility construction 

    

Decommissioning      
Ensure good stabilisation occurs     
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Erosion and Sediment Control Inspection Checklist 

 

 

Check List for Mulching 

Contractor: 
Inspector: 

Date: 
Time: 

Consent #: Site: 

Site Inspection of Erosion and Sediment Control Practices 
Erosion and Sediment Control Practice Yes No N/A Corrective Action 

General Information     
Do you know what receiving system the 
project drains into 

    

Are you aware of local rainfall patterns 
during various times of the year 

    

Soil types and erosion potential for site     
Is a copy of the erosion and sediment 
control plan on site 

    

Is temporary fencing placed in areas 
where no construction is to take place 

    

Construction     
Straw or hay shall be unrotted material 
and applied at a rate of 6,000 kg/ha 

    

If wind is a problem mulch should be 
either crimped or bound to prevent 
blowing 

    

Hydro mulch must contain a minimum of 
80% virgin or recycled wood, be in 
accordance with manufacturers 
specifications and from 2,200 kg/ha – 
2,800 kg/ha and slope length < 150 m 

    

Wood chip can be applied at rates of 
10,000 kg/ha – 13,000 kg/ha 

    

Maintenance     
Inspect after each rainfall or after strong 
winds and repair or replace as needed 

    

Decommissioning      
Ensure good stabilisation occurs     
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Erosion and Sediment Control Inspection Checklist 

 

 

Check List for Turf 

Contractor: 
Inspector: 

Date: 
Time: 

Consent #: Site: 

Site Inspection of Erosion and Sediment Control Practices 
Erosion and Sediment Control Practice Yes No N/A Corrective Action 

General Information     
Do you know what receiving system the 
project drains into 

    

Are you aware of local rainfall patterns 
during various times of the year 

    

Soil types and erosion potential for site     
Is a copy of the erosion and sediment 
control plan on site 

    

Is temporary fencing placed in areas 
where no construction is to take place 

    

Construction     
Rake soil surface to break crust prior to 
placing turf 

    

Irrigate lightly immediately prior to 
placement during periods of high 
temperature 

    

Turf should be laid on the contour, never 
up and down the slope. Start at the 
bottom and work up slope 

    

Butt joints tightly and do not stretch or 
overlap 

    

Slopes steeper than 3:1, secure turf to 
ground with pegs or other means 

    

Roll and tamp turf immediately to ensure 
solid contact with ground 

    

Maintenance     
Water daily during the first week unless 
there is adequate rainfall 
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Check to ensure that turf is firmly rooted. 
Do not mow until that point 

    

Apply fertiliser in accordance with 
specifications 

    

Decommissioning      
Ensure good stabilisation occurs     
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Erosion and Sediment Control Inspection Checklist 

 

 

Check List for Geotextiles 

Contractor: 
Inspector: 

Date: 
Time: 

Consent #: Site: 

Site Inspection of Erosion and Sediment Control Practices 
Erosion and Sediment Control Practice Yes No N/A Corrective Action 

General Information     
Do you know what receiving system the 
project drains into 

    

Are you aware of local rainfall patterns 
during various times of the year 

    

Soil types and erosion potential for site     
Is a copy of the erosion and sediment 
control plan on site 

    

Is temporary fencing placed in areas 
where no construction is to take place 

    

Construction     
Has the site been prepared to ensure 
complete contact of the blanket or 
matting with the soil 

    

Area graded and shaped for installation     
All rocks, clods, vegetation or other 
obstructions removed 

    

Seedbed prepared by loosening 50 mm 
to 75 mm of topsoil 

    

Area seeded prior to blanket installation 
unless specified otherwise 

    

Wire staples, stake pins or wooden 
stakes have been placed to anchor mats 
and blankets to the ground. Propoer 
sized anchoring materials have been 
used 

    

On slopes, has the blanket started at the 
top of the slope and rolled downslope 

    

Are blanket edges overlapped     
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In channels is there an anchor trench 
>300 mm deep x 150 mm across at the 
lower end of the project 

    

Intermittent check slots at 8-10 m 
intervals 

    

Are side fabric edges keyed in at least 
100 mm deep x 100 mm wide 

    

Channel fabric begun at the downstream 
end with upstream geotextile overlapping 
< 75 mm 

    

Upstream end keyed in >300 mm x 150 
mm wide 

    

Geotextile anchored securely with 
appropriate anchors 

    

Seed and fill turf reinforcement matting 
with soil if specified 

    

Maintenance     
Inspected daily and after each rain     
All rills, tears, missing pins or other 
damage repaired immediately 

    

Decommissioning      
If geotextile is temporary, remove it and 
stabilise the area 

    

If geotextile is permanent, ensure good 
stabilisation exists 
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Erosion and Sediment Control Inspection Checklist 

 

 

Check List for Sediment 
Retention Ponds 

Contractor: 
Inspector: 

Date: 
Time: 

Consent #: Site: 

Site Inspection of Erosion and Sediment Control Practices 
Erosion and Sediment Control Practice Yes No N/A Corrective Action 

General Information     
Do you know what receiving system the 
project drains into 

    

Are you aware of local rainfall patterns 
during various times of the year 

    

Soil types and erosion potential for site     
Is a copy of the erosion and sediment 
control plan on site 

    

Is temporary fencing placed in areas 
where no construction is to take place 

    

Construction     
Implement sediment control downslope 
of the proposed sediment retention pond 

    

Clear areas of proposed fill of topsoil or 
other suitable material down to 
competent material. 

    

If the pond is to be converted to a 
permanent stormwater management 
pond ensure that a key trench is 
constructed 

    

Use only approved fill material.     
Place and compact fill in layers per the 
engineering recommendations 

    

Construct  fill embankment 10% higher 
than the design height to allow for 
settlement 
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Install pipework and anti-seep collars or 
filter collars during construction of the 
embankment and ensure good 
compaction around pipes 

    

Construct the emergency spillway     
Install and stabilise the level spreader     
Securely attach the decant system to the 
horizontal pipework. Make all 
connections watertight. Place any 
manhole riser on a firm foundation of 
concrete or compacted soil 

    

Protect inlet and outlet with fabric     
Install baffles when the pond’s length to 
width ratio < 3:1 

    

Provide an all weather access track for 
maintenance 

    

Check all elevations to ensure proper 
function and rectify any inaccuracies 

    

Stabilise both internal and external 
batters with vegetation and the 
emergency spillway in accordance with 
the approved erosion and sediment 
control plan 

    

Undertake an As Built assessment at the 
completion of consruction and rectify any 
discrepancies with the design 

    

Maintenance     
Clean out pond before the volume of 
accumulated sediment reaches 20% of 
the total pond volume. A staff gauge 
would assist in this determination 

    

Clean out ponds with high capacity 
sludge pumps or with excavators loading 
the material onto sealed tip trucks to an 
area that will not discharge sediment off-
site 

    

Clean out forebay after each runoff event 
if there is any evidence of sediment 
deposition 

    

Inspect pond every day and before every 
forecasted rainfall event 

    

Inspect for correct operation after every 
runoff event 

    

Immediately repair any damage caused 
by erosion or construction equipment 

    

Decommissioning      
Install a silt fence or other device 
downhill from the pond 

    

Dewater pond     
Remove and correctly dispose of all 
accumulated sediment 

    

Backfill the pond and compact soil. 
Regrade as required 

    

Stabilise all exposed surfaces     
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Erosion and Sediment Control Inspection Checklist 

 

 

Check List for Silt Fence 

Contractor: 
Inspector: 

Date: 
Time: 

Consent #: Site: 

Site Inspection of Erosion and Sediment Control Practices 
Erosion and Sediment Control Practice Yes No N/A Corrective Action 

General Information     
Do you know what receiving system the 
project drains into 

    

Are you aware of local rainfall patterns 
during various times of the year 

    

Soil types and erosion potential for site     
Is a copy of the erosion and sediment 
control plan on site 

    

Is temporary fencing placed in areas 
where no construction is to take place 

    

Construction     
Use silt fence material appropriate to the 
site conditions and in accordance with 
the manufacturer’s specifications 

    

Always install silt fences along the 
contour 
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Excavate a trench a minimum of 100 mm 
wide and 200 mm deep along the 
proposed line of the silt fence 

    

Use supporting posts of tantalised timber 
a minimum of 50 mm square or steel 
waratahs at least 1.5 m length 

    

Install the support posts/waratahs on the 
downslope edge of the trench and silt 
fence fabric on the upslope side of the 
support posts to the full depth of the 
trench and then backfill the trench with 
compacted soil 

    

Reinforce the top of the silt fence fabric 
with a support made of high tensile 2.5 
mm diameter galvanised wire. Tension 
the wire using permanent wire streainers 
attached to angled waratahs at the end 
of the silt fence 

    

Where ends of silt fence fabric come 
together, ensure they are overlapped, 
folded and stapled/screwed to prevent 
sediment bypass 

    

Maintenance     
Inspect silt fences at least once a week 
and after each rainfall 

    

Check for damage including rips, tears, 
bulges in the fabric, broken support 
wires, loose posts/waratahs, overtopping, 
outflanking, undercutting and leaking 
joins in the fabric 

    

Make any necessary repairs as soon as 
they are identified 

    

Remove sediment when bulges occur or 
when sediment accumulation reaches 
50% of the fabric height 

    

Remove sediment deposits as necessary 
(prior to 50% level) to continue to allow 
for adequate sediment storage and 
reduce pressure on the silt fence 

    

Dispose of the sediment to an area 
where sediment cannot be transported 
downstream 

    

Decommissioning      
Do not remove silt fence and 
accumulated sediment until the 
catchment area has been appropriately 
stabilised 

    

Remove and dispose of accumulated 
sediment 

    

Backfill trench, regrade and stabilise the 
disturbed area 
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Erosion and Sediment Control Inspection Checklist 

 

 

Check List for Super Silt 
Fence 

Contractor: 
Inspector: 

Date: 
Time: 

Consent #: Site: 

Site Inspection of Erosion and Sediment Control Practices 
Erosion and Sediment Control Practice Yes No N/A Corrective Action 

General Information     
Do you know what receiving system the 
project drains into 

    

Are you aware of local rainfall patterns 
during various times of the year 

    

Soil types and erosion potential for site     
Is a copy of the erosion and sediment 
control plan on site 

    

Is temporary fencing placed in areas 
where no construction is to take place 

    

Construction     
Use super silt fence material appropriate 
to the site conditions and in accordance 
with the manufacturer’s specifications 

    

Always install super silt fences along the 
contour 

    

Excavate a trench a minimum of 100 mm 
deep along the proposed line of the 
super silt fence 
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Use supporting posts of tantalised timber 
(No. 3 rounds, No. 2 half rounds) or steel 
waratahs at least 1.8 m in length 

    

While there is no need to set the posts in 
concrete, ensure the 1.8 m long posts 
are driven in > 1 m 

    

Install tensioned galvanised wire (2.5 
mmHT) at 400 mm and again at 800 mm 
above ground. Tension the wire using 
permanent wire strainers attached to 
angled waratahs at the end of the super 
silt fence 

    

Secure chain link fence to the fence 
posts with wire ties or staples, ensuring 
the chain link fence goes to the base of 
the trench 

    

Fasten two layers of geotextile fabric to 
the base of the trench (a minimum of 200 
mm into the ground) and place 
compacted backfill back to the original 
ground level 

    

When two sections of geotextile fabric 
adjoin each other, ensure that they are 
doubled over a minimum of 300 mm, 
wrapped around a batten and fastened at 
75 mm spacings to prevent sediment 
bypass 

    

Maintenance     
Inspect fences at least once/week and 
after each rainfall 

    

Check for damage including rips, tears, 
bulges in the fabric, broken support 
wires, loose posts/waratahs, overtopping, 
outflanking, undercutting and leaking 
joins in fabric 

    

Make repairs as soon as identified     
Remove sediment when bulges occur or 
when sediment accumulation reaches 
50% of the fabric height 

    

Remove sediment deposits as necessary 
(prior to 50% level) to continue to allow 
for adequate sediment storage and 
reduce pressure on the super silt fence 

    

Dispose of the sediment to an area 
where sediment cannot be transported 
downstream 

    

Decommissioning      
Do not remove super silt fence and 
accumulated sediment until the 
catchment area has been appropriately 
stabilised 

    

Remove and dispose of accumulated 
sediment 

    

Backfill trench, regrade and stabilise the 
disturbed area 
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Erosion and Sediment Control Inspection Checklist 

 

 

Check List for Decanting 
Earth Bund 

Contractor: 
Inspector: 

Date: 
Time: 

Consent #: Site: 

Site Inspection of Erosion and Sediment Control Practices 
Erosion and Sediment Control Practice Yes No N/A Corrective Action 

General Information     
Do you know what receiving system the 
project drains into 

    

Are you aware of local rainfall patterns 
during various times of the year 

    

Soil types and erosion potential for site     
Is a copy of the erosion and sediment 
control plan on site 

    

Is temporary fencing placed in areas 
where no construction is to take place 

    

Construction     
Build Decanting Earth Bunds along the 
contour to obtain required volumes 

    

Remove all organic/ vegetation before 
construction 

    

The Decanting Earth Bund is to be keyed 
into the existing ground to a minimum 
depth of 0.3 m 
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The Decanting Earth Bund is to be made 
with a clay-silt mix of suitable moisture 
content to achieve a reasonable 
compaction standard (90%). It is 
considered that this can be achieved, in 
most instances, by track rolling at 150 - 
200 mm lifts. Particular care is required 
to achieve good compaction around the 
outlet pipe that passes through the bund 
to avoid seepage and potential failure 

    

Install a 150 mm diameter non-perforated 
outlet pipe through the bund and this is to 
discharge to a stable erosion proofed 
area or stormwater system 

    

A T-Bar decant is attached by way of a 
standard 100 mm tee joint (glued and 
screwed). The decant is 100 mm dia. 
PVC pipe 0.5 metres long with 20 equally 
spaced holes of 10 mm diameter and 
fixed firmly to a waratah standard to 
achieve 3 litres/second/ha of contributing 
catchment 

    

A sealed PVC pipe (with endcaps) is 
placed on top of the decant to provide 
buoyancy 

    

Use a flexible thick rubber coupling to 
provide a connection between the decant 
arm and the discharge pipe. To provide 
sufficient flexibility (such as is required 
for the lower decant arm) install two 
couplings. Fasten the flexible coupling 
using strap clamps, glue and screws 

    

The decant is fastened to two waratahs 
by way of a nylon cord to the correct 
height 

    

Provide an emergency spillway to a 
stabilised outfall 150 mm above the level 
of the top of the decanting novacoil pipe. 
This can be a trapezoidal spillway with a 
minimum invert length of 2 m which is 
smooth, has no voids and is lined with a 
soft needle punched geotextile to the 
stabilised outfall. Ensure the geotextile is 
pinned at 0.5m centres 

    

The emergency spillway is to have a 
minimum freeboard of 250 mm, i.e. 
between the invert of the spillway to the 
lowest point of the top of the bund 

    

Undertake an As Built assessment at the 
completion of construction to check 
against design. If there are discrepancies 
rectify immediately 

    

Maintenance     
Inspect decanting earth bunds at least 
once/week and after each rainfall 
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Check for damage including 
• Spillway 
• Outlet erosion 
• Decant or fitting damage 
• Embankment seepage or along 

outlet pipe 
• Blockages to holes in decants 

    

Make any necessary repairs as soon as 
identified 

    

Remove sediment when sediment 
accumulation reaches 20% of volume 

    

Dispose of the sediment to an area 
where sediment cannot be transported 
downstream 

    

Decommissioning      
Do not remove Decanting Earth Bund 
and accumulated sediment until the 
catchment area has been appropriately 
stabilised 

    

Dewater bund area     
Remove and dispose of accumulated 
sediment 

    

Remove pipes, fabric and other 
construction materials 

    

Backfill, regrade and stabilise the 
disturbed area 
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Erosion and Sediment Control Inspection Checklist 

 

 

Check List for 
Flocculation 

Contractor: 
Inspector: 

Date: 
Time: 

Consent #: Site: 

Site Inspection of Erosion and Sediment Control Practices 
Erosion and Sediment Control Practice Yes No N/A Corrective Action 

General Information     
Do you know what receiving system the 
project drains into 

    

Are you aware of local rainfall patterns 
during various times of the year 

    

Soil types and erosion potential for site     
Is a copy of the erosion and sediment 
control plan on site 

    

Is temporary fencing placed in areas 
where no construction is to take place 

    

Construction     
Ensure all components are on site 
including: 

• Rainfall catchment tray 
• Header tank 
• Displacement tank 
• Flocculant reservoir tank 

    

Follow the design approach which 
provides for sizing of the various 
elements and pipe sizes. Check that the 
flocculant volume has been based on site 
soil testing. 
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Rainfall tray shall be constructed and 
sealed along any joints and be graded at 
approximately a 10:1 slope with a drain 
to the header tank at the low end. 

    

The header tank is installed properly with 
pipe sizes and elevations done according 
to plans 

    

The displacement tank  must be of a 
standard size of approximately 400 L 

    

The flocculant reservoir tank must be 
larger than the displacement tank and of 
sufficient capacity to dose a large storm 
(generally at least 500 L) 

    

The flocculant tank outlet shall be a 20 
mm hose located at the point that will 
retain 400 L of floc w/out displacement 

    

The dosing point of the outlet into the 
sediment diversion channel should be at 
least 10 m upstream of the forebay 

    

Maintenance     
Assess function after every rainfall or 
during rain events if they are heavy or 
prolonged 

    

Service the unit prior to weekends to 
ensure maximum performance during 
weekend storms 

    

The header tank volume needs to be 
manipulated depending on dry weather.  
After 3 days lower level 50%, after six 
days empty the header tank. During the 
winter, the tank should always have 
water up to the second level 

    

When the volume of flocculant in the 
reservoir tank is insufficient to dose a 
storm, the displacement tank must be 
emptied and the flocculant reservoir 
refilled. 

    

The size of the rainfall catchment tray 
needs modification if earthworks alter the 
extent of the contributing catchment. Also 
ensure that the tube from the tray does 
not become clogged 

    

A contingency plan must be established 
if there is poor performance or other 
effects, such as reduced pH 

    

There must be a consultant available 
who is qualified to advise on flocculation 
related issues. 

    

There must be a spill contingency plan in 
the event of a PAC spill to prevent it 
entering water. 

    

Decommissioning      
Remove all components of the 
flocculation shed, store for use on 
another pond 
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Erosion and Sediment Control Inspection Checklist 

 

 

Check List for Dewatering 

Contractor: 
Inspector: 

Date: 
Time: 

Consent #: Site: 

Site Inspection of Erosion and Sediment Control Practices 
Erosion and Sediment Control Practice Yes No N/A Corrective Action 

General Information     
Do you know what receiving system the 
project drains into 

    

Are you aware of local rainfall patterns 
during various times of the year 

    

Soil types and erosion potential for site     
Is a copy of the erosion and sediment 
control plan on site 

    

Is temporary fencing placed in areas 
where no construction is to take place 

    

Construction     
Always dewater the cleaner water at the 
top first then pump the residual sediment 
laden water to a tank/truck 

    

Small volumes of sediment laden water 
can be pumped to a silt fence or 
decanting earth bund but do not 
overwhelm these practices 

    

Larger volumes can be pumped to a 
sediment forebay of a sediment retention 
pond 

    

Maintenance     
Ensure that the area being pumped to 
provides effective sediment removal 
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Check for any leakage or flow bypass of 
practices 

    

Decommissioning      
Remove when the need no longer exists     
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Erosion and Sediment Control Inspection Checklist 

 

 

Check List for Stormwater 
Inlet Protection 

Contractor: 
Inspector: 

Date: 
Time: 

Consent #: Site: 

Site Inspection of Erosion and Sediment Control Practices 
Erosion and Sediment Control Practice Yes No N/A Corrective Action 

General Information     
Do you know what receiving system the 
project drains into 

    

Are you aware of local rainfall patterns 
during various times of the year 

    

Soil types and erosion potential for site     
Is a copy of the erosion and sediment 
control plan on site 

    

Is temporary fencing placed in areas 
where no construction is to take place 

    

Construction     
Construction specifications will vary 
according to the type of inlet protection 

    

Always ensure an emergency bypass is 
included on all devices 

    

Ensure device does not allow water to 
bypass its intended flow path 

    

Keep stockpile and loose sediment away 
from roadside drains 

    

Maintenance     
Inspect daily and during and after rainfall 
events 
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Beware of blockages and leaks that may 
affect performance 

    

Check to see if flows have been diverted 
away from device and if the diversion 
caused any damage 

    

Clean all sediments immediately and 
repair any problems 

    

Decommissioning      
Remove and dispose of all accumulated 
sediments 

    

Remove control measure, reuse and 
recycle components 
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Erosion and Sediment Control Inspection Checklist 

 

 

Check List for Non-
sediment Contaminants 

Contractor: 
Inspector: 

Date: 
Time: 

Consent #: Site: 

Site Inspection of Erosion and Sediment Control Practices 
Erosion and Sediment Control Practice Yes No N/A Corrective Action 

Are vehicle and equipment fueling, cleaning and 
maintenance areas reasonably clean and free of 
spills, leaks, or any other deleterious material? 

    

Are vehicle and equipment fueling, cleaning and 
maintenance activities performed on an 
impermeable surface in dedicated areas? 

    

If no, are drip pans used?     
Are dedicated fueling, cleaning, and maintenance 
areas located at least 15 m away from 
downstream drainage facilities and watercourses 
and protected from run-on and runoff? 

    

Is wash water contained for infiltration/ 
evaporation and disposed of appropriately? 

    

Is on-site cleaning limited to washing with water 
(no soap, soaps substitutes, solvents, or steam)? 

    

On each day of use, are vehicles and equipment 
inspected for leaks and if necessary, repaired? 

    

Are material storage areas and washout areas 
protected from rainfall and stormwater runoff and 
located at least 15 m from concentrated flows and 
downstream receiving environments 

    

Are all material handling and storage areas clean, 
organised, free of spills, leaks or any other 
deleterious material and stocked with appropriate 
spill response materials. 

    

Are liquid materials, hazardous materials and 
hazardous wastes stored in temporary 
containment areas 
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Are bagged and boxed materials stored on 
pallets 

    

Are temporary containment areas free of spills 
and rainwater 

    

Are temporary containment areas and bagged or 
boxed materials covered 

    

Are temporary concrete washout facilities 
designated and being used? 

    

Are temporary concrete washout facilities 
functional for receiving and containing concrete 
waste and are concrete residues prevented from 
entering the drainage system? 

    

Do temporary concrete washout facilities provide 
sufficient volume and freeboard for planned 
concrete operations? 

    

Are concrete wastes, including residues from 
cutting and grinding, contained and disposed of 
off-site or in concrete washout facilities? 

    

Are spills from mobile equipment fueling and 
maintenance properly contained and cleaned up? 

    

Is the site free of litter?     
Are trash receptacles provided in the yard, field 
trailer areas, and at locations where workers 
congregate for lunch and break periods? 

    

Is litter from work areas collected and placed in 
watertight dumpsters? 

    

Are waste management receptacles free of leaks?     
Are the contents of waste management 
receptacles properly protected from contact with 
storm water or from being dislodged by winds? 

    

Are waste management receptacles filled at or 
beyond capacity? 
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