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Preface 

What is the purpose and scope of this guideline? 

This document, Erosion and Sediment Control Guide for Land Disturbing Activities in the Wellington Region, 

provides technical guidance for the selection, design and use of erosion and sediment control (ESC) practices and 

measures for land disturbing activities in the Wellington context. 

As is explained in section Al.2, this guideline focuses on 'earthworks', where earthworks comprise: 

Disturbance of soil/ground for activities such as residential, commercial or infrastructure developments, 

roads and utilities, and 

Earthworks associated with quarrying (such as overburden disposa 1), and ancillary farming earthworks 

(excluding cultivation}. 

The primary intended audience for the guideline are designers and contractors/implementers who construct, 

operate, and maintain ESC measures as part of earthworks and other land disturbing activities at multiple scales. 

However, it also includes useful guidance for council consenting and compliance officers, as well as developers and 

householders involved in earthworks activities. 

The scope or objective of this guideline update is to provide a user-friendly document that provides practical ESC 

methodologies and technologies that reflect the evolution of industry best practice and technological innovation. 

Who was consulted in the preparation of this guideline? 

Extensive consultation was undertaken in the development of GDOS by Auckland Council, including: 

Workshops with, and input from, industry through a focus group of recognised ESC practitioners, 

contractors, and council/government staff that regularly use the previous TP90 or other ESC guidelines 

Workshops and other consultation with Auckland Council's internal stakeholders such as its Resource 

Consents and Building Controls Teams 

Workshops with mana whenua. 

Future revisions 

Greater Wellington Regional Council intends to provide future revisions to this guideline periodically in response to 

changes in legislation, policies, technologies, national standards, and feedback from industry. There is a feedback 

form available to download along with this document which can be sent to notifications@gw.govt.nz. 
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All receiving environments, limits of disturbance and protection measures should be mapped on the ESC Plan. In 

addition, all practices to be used to protect new drainage channels should be marked, as well as crossings, 

disturbances and associated construction methods. 

5. Rapidly stabilise exposed areas 

Disturbed soils should be progressively stabilised with vegetation, mulch, grassing or other stabilising methods 

after each earthworks stage and at specific milestones within stages.Available stabilisation methods are site­

specific and are described in Section E3.0 of Part 2- Practices. 

6. Install perimeter controls and diversions 

Perimeter controls and diversion measures help separate 'clean water' from outside the area of disturbance from 

'dirty water' that has flowed th rough the disturbed area. Minimising the earthworks catchment by diverting clean 

runoff away from the works area is a critical erosion control measure. It also reduces the size of sediment control 

devices required for any given works area. Perimeter and diversion controls can also retain or direct sediment­

laden runoff within the site. Common controls are diversion drains and earth bunds. These are detailed in Section 

E2.0 of Part 2- Practices. 

7. Employ sediment retention devices 

Even with the best ESC practices, earthworks will discharge sediment-laden runoff during and immediately 

following storms. Along with erosion control measures, sediment retention devices are needed to capture runoff so 

generated sediment can settle out and be retained on site. These are detailed in Section FLO of Part 2 - Practices. 

The fine-grained nature of Wellington soils means sediment retention ponds will usually require flocculant 

treatment (flocculation) to maximise their efficiency. All sediment retention devices must be sized and maintained 

in accordance with this guideline, and must be appropriate for any given location within a site. 

8. Get trained and develop experience 

As contractors are generally responsible for installing and maintaining ESC practices, a trained and experienced 

contractor is an important element of an ESC Plan. Trained and experienced staff can save projects time and money 

through proactive construction and maintenance of ESCs. Staff should be encouraged to become experienced in 

ESC. Key staff should also be assigned to provide that role, so that the appropriate level of experience and 

supervision is available for each new project. 

9. Adjust the ESC Plan as needed 

An effective ESC Plan is modified as a project progresses from bulk earthworks to a fully developed site. Factors 

such as weather, changes to grade, altered design including drainage and formation of roads can require changes 

to initial ESC design. 

The ESC Plan should be updated to suit site adjustments in time for the pre-construction meeting and initial 

inspection of installed ESCs. The Plan must also be regularly referred to and available on site. Prior to works 

commencement, consideration should be given as to how the site will change throughout the project, and how the 

ESC Plan will need to evolve to reflect this. 

Note: For consented sites, adjustments to the ESC Plan may require sign-off from Greater Wellington Regional 

Council. 
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10. Assess and adjust your ESC measures 

ESC measures need to be inspected, monitored and maintained. 

Inspection and maintenance of controls is especially important prior to and following a storm event. A large or 

intense storm can leave ESC measures in need of repair, replacement, reinforcement or cleaning out. Maintaining 

and repairing measures as soon as possible after a storm event will maximise the ongoing efficiency of the 

measures and minimise adverse environmental effects. 

SECTION A- INTRODUCTION TO THE GUIDELINE 9 
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Soil 
detatchment 

(Erosion)

Soil transport

(Erosion)

Soil deposition 
(Sedimentation)



 

Type of erosion  Definition Consequence 

Splash erosion  When rain hits exposed soil, the soil aggregates are broken up 

and individual particles are displaced both vertically and 

horizontally. 

 If erosion occurs on a slope, gravity will cause these particles to 

move down the slope.  

 The potential for soil disturbance is increased during periods of 

heavy rainfall. 

 Splash erosion makes soil 

particles more vulnerable to 

erosion by runoff and increases 

the amount of sediment displaced. 



Type of erosion  Definition Consequence 

Sheet erosion  Sheet erosion is the uniform removal of soil in thin layers caused 

by rainfall impact and overland flow spread across the land 

surface.  

 It occurs when rainfall intensity exceeds the infiltration rate of the 

soil and the capacity of available surface detention.  

 It can cover large areas of sloping land and can go unnoticed for 

some time. 

 If not remediated, it has the 

potential to gradually remove the 

nutrients and organic matter, and 

result in loss of productivity on 

slopes, and elevated sediment 

concentrations in receiving waters. 

Rill erosion  Rill erosion is the removal of soil by runoff moving in 

concentrated flows along channels.  

 Rill erosion occurs when uniform sheet flows are broken up into 

more concentrated flow paths. 

 Channelisation of the flow leads to 

greater energy flow which is able 

to detach and transport larger 

amounts of sediment. 

Gully erosion  Gully erosion is the removal of soils along deep (>300 mm) 

channels. Gullys are often distinguished from rills as being too 

large to step across. 

 It occurs when soil is removed by forceful concentrated flows 

that form channels. 

 The following processes contribute to gully erosion in Wellington: 

o Waterfall erosion at the head of a gully 

o Channel erosion 

o Raindrop splash 

o Diffuse flow from the side of a gully or from seepage 

o Slides or mass movement within the gully. 

 Gullies are very difficult to 

remediate and often require cut 

and fill earthworks.  

 They may develop rapidly and 

cause a significant amount of 

erosion, particularly in sandy or 

pumiceous soils and poorly 

compacted fill. 

Tunnel erosion  Tunnel erosion refers to the formation of long cavities beneath 

the ground surface, where subsurface soil has been removed by 

surface water while the surface soil remains intact. 

 Eventually, tunnels reach a point 

where the roof collapses, resulting 

in potholes and the formation of 

erosion gullies. 

Channel erosion  The erosion of stream channels results from conveyance of 

concentrated flows with high velocities, which scour the channel 

boundaries.  

 Channel erosion is a natural occurrence, but is significantly 

accelerated by increased runoff from urban development. This 

leads to eroding stream banks and larger channels. 

 Channel erosion is a significant 

source of sediment within 

watercourses and estuaries, 

particularly those bounded by 

urban catchments 



Type of erosion  Definition Consequence 

Mass movement  Mass movement is the erosion of soil or rock by gravity-induced 

collapse.  

 It is commonly initiated by groundwater pressure following heavy 

rain, but can also be caused by stream bank or earthworks 

undercutting at the base of a slope. 

 Movement can both be rapid and near instantaneous (landslides, 

avalanches, debris flows) or slow and intermittent (earthflows 

and slumps).  

 Mass movement is often noted following the removal of 

vegetation from critical slopes associated with land clearance. 

 Mass movement can cause major 

problems on earthworks sites and 

lead to considerable 

sedimentation. 

 Geotechnical investigations and 

design are required to avoid mass 

movement during and after 

construction. 

Wind erosion  Wind erosion is the process where soil particles are detached 

from the land surface and transported by wind.  

 The effect of the process varies depending on factors such as 

particle size and composition.  

 There are three ways that soil moves due to wind: 

o Creep: Larger particles that are not able to be 

suspended may roll along the surface 

o Saltation: Wind-blown particles skip or bounce along the 

surface detaching more particles where they land 

o Suspension: Fine particles are detached by saltation and 

lifted and carried away as dust. 

 Wind-blown sediments (dust) from 

earthworks sites can be a 

significant form of air pollution.  

 Stabilising exposed surfaces is the 

only long-term means of 

preventing wind erosion. 
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Soil 

characteristic  Explanation 

Texture  Soil texture refers to the particle sizes and their relative proportions that make up a particular soil. The 

three major classes of soil particles are sand, silt and clay.  

 Soils that contain higher proportions of fine sand and silts are considered more erodible.  

 Erodibility decreases with clay content, as clay binds soil particles together. However, while clay is more 

resistant to erosion, once eroded, it is far more difficult to settle out and retain on site. 

Organic matter 

content 

 Organic matter refers to the plant and animal litter component within soil.  

 It’s primarily found within topsoil and can reduce runoff and erosion potential as it often improves soil 

structure and increases permeability, water holding capacity and soil fertility. 

Structure  Soil structure refers to the arrangement of particles into aggregates, and includes the size, shape and 

distribution of pores within and between the aggregate.  

 When soil is compacted, water tends to run off rather than infiltrate, increasing the potential for erosion. 

Soil 

permeability 

and porosity 

 Soil permeability refers to the ability of the soil to allow air and water to move through the soil.  

 Soil porosity refers to the fraction of the total soil volume that is taken up by pore space. 

  Soils of high porosity generate less runoff than soils with a low permeability.  

 Organic matter and the associated biological activity in soils play an important role in maintaining porosity. 

Soil moisture  During summer periods, evaporation can lead to higher rates of wind erosion when soil moisture is low. 

  In those conditions, soil particles are less bound by moisture and are more easily windborne, particularly 

when disturbed by construction vehicles and machinery. 
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Step 1

Site assessment

Step 2

Consider the construction 
methodology

Step 3

Choose the ESC (s)
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Note: Runon = surface water flow or overland flow into a site  
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Theme  Opportunities 

Governance  Establish sustainability goals  

 Set sustainability priorities 

Supply chain  Prioritise locally sourced materials 

 Factor environmental and social costs into procurement processes 

 Ensure products are produced by companies whose values incorporate sustainability 

Materials   Consider the lifespan, recyclability and reusability of materials 

 Design for deconstruction and disassembly 

 Where appropriate, utilise the landscape and existing materials on site 

Waste  Design-out waste from project conception 

 Implement waste management plans 

 Adopt the waste hierarchy into resource management practices (reduce, reuse, recycle) 

 Pursue zero waste 

Plants/biodiversity  Avoid vegetation removal where practical 

 Eco-source plants 

 Use culturally and socially acceptable plants for the site/area (particularly for permanent 

landscaping) 

Discharges  Implement best management practices to avoid discharges to air, land and water 

Energy  Prioritise use of renewable energy 

 Adopt energy efficient practices 

Water   Measure water consumption and aim to minimise water use on site 

Earthworks strategy  Take a minimal earthworks approach/low impact design 

 Stage construction 



Theme  Opportunities 

Community  Foster stakeholder participation 

 Support local industry 

 Take into account Crime Prevention Through Environmental Design (CPTED) principles 

 Adopt best practice health and safety, including safety and design. 
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Non-structural approaches E1.0  Section 

Water management controls E2.0 

Clean water' diversion channels and bunds  E2.1 

Dirty water' diversion channels and bunds  E2.2 

Contour drains (cut-offs)  E2.3 

Check dams E2.4 

Pipe drop structures and flumes  E2.5 

Stabilised entranceways  E2.6 

Surface roughening  E2.7 

Soil and surface stabilisation 

practices 
E3.0 

Top soiling and grass seeding  E3.1 

Hydroseeding  E3.2 

Turfing  E3.3 

Mulching  E3.4 

Geotextiles and erosion control blankets  E3.5 
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Structural approaches 

 
F1.0 

Sediment retention ponds  F1.1 

Decanting earth bunds (including T bars)  F1.2 

Silt fences  F1.3 

Super silt fences  F1.4 

Silt socks  F1.5 

Stormwater inlet protection  F1.5 

Coagulant and flocculant 

treatment 
F2.0 
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Slope of site (%) Spacing (m) of contour drains 

Less than 5% 50 

5 - 10% 40 

10 - 15% 30 

15 - 30% 20 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



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

450 mm centre height 

Spacing (m) between dams with a 

600 mm centre height 

Less than 2% 24 30 

2 - 4% 12 15 

4 - 7% 8 11 

7 - 10% 5 6 

>10% Unsuitable - use stabilised channel or 

specific engineered design 

Unsuitable - use stabilised channel or 

specific engineered design 
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Pipe diameter (mm) Maximum catchment area (ha) 

150 mm 0.05 ha 

300 mm 0.20 ha 

450 mm 0.60 ha 

600 mm 1.00 ha 

Specific design required >1.00 ha 
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Catchment slope (%) Maximum catchment area (ha) 

>18% 2.5 ha 

<18% 5.0 ha 
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Design parameter Specification 

Aggregate size 50 - 150 mm washed aggregate 

Minimum thickness 150 mm 

Minimum length 10 m 

Minimum width 4 m 
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Typical seed mix Application rate  

Temporary seeding Annual ryegrass 100-250 kg/ha 

Permanent seeding   Perennial ryegrass - 70% 

Fescues/cocksfoot - 20% 

 Clover/lotus - 5% 

 Browntop - 5% 

200-400 kg/ha 

Fertiliser application N:P:K (15:10:10) 200-800 kg/ha 

Maintenance fertiliser N:P:K (15:10:10) and Urea As required 

Note: In all circumstances, ensure that the seed and fertiliser application rates and mix is appropriate for your site. Always discuss 

with your seed and fertiliser supplier prior to utilisation. 
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Anchor type is lo be lo the manufacturer's recommendatiort 
Anchor spacing is to be to the smaller of the manufacture~s 
recomendation or the dimensions sho'M'l. 

Figure 59: Geotextile design - outfalls 

Figure 60: Geotextile design - on slopes 

150mm 
minimum 
overla 

1m 

Where the slope terminates in m area of concentrated flow the 
geofroric must be laid through the flowpath and pinned do'M'l on 
a 500mm grid. 

Rip-rap is required lo dissipate energy 
and to secure the geotextile in position 

In temporary ~pplic~tions 
a slandmd gcotc,tilc is 
sllflicient 
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Material subtype Design criteria 

Biodegradable rolled erosion control products 

All   Biodegradable rolled erosion control products are used where vegetation growth is required. 

They will provide stabilisation against raindrop erosion and low velocity flows until vegetation is 

established. 

 They typically comprise jute fibres, curled wood fibres, straw, coconut fibre or a combination of 

these materials. 

 For a product to be considered 100% biodegradable, the netting, sewing or adhesive system 

that holds the biodegradable mulch fibres together must also be biodegradable. 

 The following examples meet the above requirements and should be selected based on site-

specific conditions and manufacturer’s recommendations. 

Jute 

 

 Jute (refer Figure 61) is a natural fibre that is made into a yarn, which is loosely woven into a 

biodegradable mesh. It is designed to be used in conjunction with vegetation with a life of 

approximately 1 year. 

 The material is supplied in rolled strips and needs to be secured to the soil with U-shaped 

staples or stakes in accordance with the manufacturer’s recommendations. 

Straw blanket 

 

 Straw blankets (refer Figure 62) should be machine-produced mats of straw with a lightweight 

biodegradable netting top layer. The straw should be attached to the netting with biodegradable 

thread or glue strips. The blanket should be of consistent thickness and the straw evenly 

distributed over the entire area of the blanket. 

 Straw blankets should be furnished in rolled strips a minimum of 2 m wide, 25 m long and 0.27 

kilograms per square metre (kg/m2). 

 Staples should be U-shaped with 200 mm legs and a 50 mm crown. 

Wood fibre blanket  Wood fibre blankets are composed of biodegradable fibre mulch with extruded biodegradable 

netting held together with adhesives. The material is designed to enhance revegetation. 

 The material is furnished in rolled strips, which are secured to the ground with ground staples or 

pins in accordance with the manufacturer’s recommendations. 



Material subtype Design criteria 

Biodegradable rolled erosion control products 

Coconut fibre blanket  Coconut fibre blankets (refer Figure 63) should be machine-produced mats of 100% coconut 

fibre with biodegradable netting on the top and bottom. The coconut fibre should be attached to 

the netting with biodegradable thread or glue strips. The blanket should be of consistent 

thickness and the coconut fibre evenly distributed over the entire area of the blanket. 

 Coconut fibre blankets should be secured in place with ground staples or pins in accordance 

with the manufacturer’s recommendations. 

 

Coconut fibre mesh  Coconut fibre mesh is a thin permeable membrane made from coconut or corn fibre that is spun 

into a yarn and woven into a biodegradable mat. It is designed to be used in conjunction with 

vegetation and typically has a lifespan of several years. 

 The material is furnished in rolled strips which are secured to the soil with ground staples or 

pins in accordance with the manufacturer’s recommendations. 

 

 

Material subtype Design criteria 

Non-biodegradable rolled erosion control products 

All   Non-biodegradable products are a permanent erosion control measure that may have a benefit 

in a temporary situation of extended duration, such as a temporary stream diversion that will be 

in place for longer than 12 months. 

 They typically comprise polypropylene, polyethylene, nylon or other synthetic fibres. In some 

cases, a combination of biodegradable and synthetic fibres is used to construct the material. 

Netting used to hold these fibres together is typically non-biodegradable as well. 

Plastic netting  Plastic netting is a lightweight biaxially-orientated netting designed for securing loose mulches 

such as straw to soil surfaces to establish vegetation. 

 It is supplied in rolled strips and is photodegradable. 

 The netting should be secured with ground staples or pins in accordance with the 

manufacturer’s recommendations. 



Material subtype Design criteria 

Non-biodegradable rolled erosion control products 

Plastic mesh  Plastic mesh is an open-weave geotextile composed of an extruded synthetic fibre woven into a 

mesh with an opening size of less than 50 mm. 

 It is used in combination with revegetation or to secure loose fibre such as straw to the ground. 

 The netting is supplied in rolled strips and should be secured with ground staples or pins in 

accordance with the manufacturer’s recommendations. 

Synthetic fibre with 

netting 

 This comprises a mat of durable synthetic fibres treated to resist chemicals and UV light. The 

mat is a dense, three-dimensional mesh of synthetic fibres stitched between two polypropylene 

nets. 

 The mats are designed to be revegetated and provide a permanent composite system of soil, 

roots and geomatrix. 

 The netting is supplied in rolled strips and should be secured with ground staples or pins in 

accordance with the manufacturer’s recommendations. 

Bonded synthetic fibre  Bonded synthetic fibre mats consist of a three-dimensional geomatrix nylon (or other synthetic) 

matting. Typically, they have more than 90% open area which facilitates root growth. 

 The mat's tough root reinforcing system anchors vegetation and protects against hydraulic lift 

and shear forces created by high volume discharges. 

 It can be installed over prepared soil followed by seeding into the mat (refer Figure 64). Once 

vegetated, it becomes an invisible composite system of soil, roots and geomatrix. 

 The netting is supplied in rolled strips and should be secured with ground staples or pins in 

accordance with the manufacturer’s recommendations. 

 

 

Material subtype Design criteria 

Combination synthetic and biodegradable products 

All   These products consist of biodegradable fibres such as wood fibre or coconut fibre with a heavy 

polypropylene net stitched to the top and a high-strength continuous filament geomatrix or net 

stitched to the bottom. 

 They are designed to enhance revegetation. 

 The material is supplied in rolled strips and should be secured with ground staples or pins in 

accordance with the manufacturer’s recommendations. 
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Slope Minimum staple density 

> 50% 2.0 staples/m2 

50% to 33% 1.5 staples/m2 

< 33% 1.0 staples/m2 
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Standard Tee joint 

Flexible rubber joints glued 
and clamped - two joints to 
be used only for lower decant 

Nylon cord to be tied through 
the end holes in decant ana 
secured to the waratah 

Figure 67: Schematic of standard T-bar design 

Waratahs placed either side of decant arm as 
alternative means of securing decant 

~---Wire or steel straps to 
join decant and float 

Attach 1.8m long waratah to 
weight decant.(see Section A-A) 

Standard end caps 

Decant: Six equally spaced rows of 10mm 
diameter holes at 60mm spacings along 
the full length of the decant pipe 

- f-+---~ 

Single waratah fixed firmly 
behind cable ties/straps 
required to weight decant 

.,.__ ___ Standard waratah placement 
at either end of the decant 
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Width of top embankment should be 
wide enough to ensure machinery 
access for de-sludging of pond, if there 
are no other access points available 

Spillway compacted and smoothed to 
eliminate all voids prior to laying and 
pinning appropriate geotextile/concrete 

Pond batters 2: 1 to 3 :1 

150mm diameter riser 

/ 

-Decant 

Live storage vanable 
up to 1600mm 

Poured concrete anti-seep collar 

150mm diameter discharge pipe laid at a minimum 1 or 2% gradient 

2x rubber couplings to provide 
additional range 

Cross - section 

Geotextile should be laid into the pond to a depth 
o a eas mm eow e spI way Inve f t I t 500 b I th ·11 rt 

Dead storage 
400-800mm 

Pond base 

Waratah stakes 

Rip-rap placed at pond outlet with Waratahs and strong nylon 
aeotextile placed underneath cord to control level of decant 

I Primary spillway 
j 

V I r I 

I 
,,~ o _____________ ...n... _ 
~ ======== ------T -------- ----7 ;r- -f-----

~ C), t 

I ~ 

I j I 
r 

Geotextile secured firmly 
to the embankment face Anti-seep collars 

Emergency spillway to be sized 
Anti-seep collars to accommodate the 1 % AEP event 

Plan 

Figure 72: Sediment retention pond for <1.5 ha catchment 
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Width of top embankment should be wide enough 
lo ensure machinery access for de-sludging of 
pond, iflhere are no others access points available 

Spillway compacted and smoothed to 
eliminate all voids prior lo laying and 
pinning appropriate geolexlile/concrele 

Pond ballers 2:1 to 3:1 

Poured concrete anti-seep collar 

60° Y ·unction 

150mm diameter riser 

150-100mm reduction 

2x rubber couplings lo 
provide additional range 

150mm diameter discharge pipe laid al a minimum 1 or 2% gradient Waralah stakes 

Cross - section 

Geotextile should be laid into the pond to a depth 
of at least 500mm below the spillway invert 
Rip-rap placed at pond outlet with 
geotextile placed underneath 

--------------------------

Geolexlile secured firmly 
to the embankment face 

Anti-see collars 

Waralahs and strong nylon 
cord to control level of decant 

Anti-see collars 

Emergency spillway to be sized 
lo accommodate the 1 % AEP event 

If necessary place a 30° bend lo keep lower 
decant well away from upper decant 

Plan 

Figure 73: Sediment retention pond for 1.5 to 3 ha catchment 

Lower decant operates 
over full depth of live 
storage up to 1600mm 

Dead storage 
400-800mm 

Pond base 

Decant 
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Width oflop embankment should be wide enough to 
ensure machinery access for de-sludging of pond, if 
there are no other access points available 

Spillway compacted and smoothed to eliminate all 
voids prior to laying and pinning appropriate 
eotextile/concrete 

Pond ballers 2:1 to 3:1 

"E 
"' _g Concrete riser may require weighting 
.! ~ or anchoring to prevent floatin 
E g 
:::, ('? 

E 
'c: 
::,, 

_______ _n_ _______________ a ____ ___ _ 

Upper decant 
operates over 
top 1/3 of live 
storage only 

Lower decant's 
extent of travel 
is over 100% 

iddle decant of the live 
perates over storage depth -

op 2/3 of live variable up to 
torage only 1600mm 

----------~=::::':t+-----11--U-ll~ 

Poured concrete anti-seep collar 

300mm diameter discharge pipe laid 
at a minimum 1 or 2% gradient 

Poured concrete anti-see collar 

Lowest inlet pipe to riser is 
angled upward at 15° to ease 
tension on flexible joint 

Decant 

Waratah slakes re uired for all decants 

Pond ba~s~e-----------~ 

Cross-section 

Geotextile should be laid into the pond to a depth 
of at least 500mm below the s illwa invert 

Rip-rap placed at pond outlet with 
geotextile placed underneath 

□---------------

Geotextile secured firmly to the 
embankment face 

Anti-seep collars 

Plan view 

Figure 74: Sediment retention pond for 3 to 5 ha catchment 
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Ant~see collars 

Emergency spillway to be sized 
to accommodate the 1%.AEP event 

Waratahs and strong nylon 
cord to control level of decant 
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Slope steepness % Slope length (m) 

(maximum) 

Spacing of 

returns (m) 

Silt fence length (m) 

(maximum) 

Flatter than 2% Unlimited N/A Unlimited 

2 – 10% 40 60 300 

10 – 20% 30 50 230 

20 – 33% 20 40 150 

33 – 50% 15 30 75 

> 50% 6 20 40 

 

 

o 

o 

o 



Steel standards such as waralahs or --~ 
standard wooden fenceposts (no.3 
rounds minimum) driven a minimum 
of 400mm into the ground 

Returns 1-3m in length to reduce veloc~y 
along the sill fence and provide intermediate 
impoundmenl 

2-4-rn 

; ' 
Flow 

/ 
Flow 

Trench geolexlile a minimum of 
200 mm into the ground 

Elevation 

---...,..--- Ends of return wired back to 
stake or waratah 

Provide leak proof joint at junction of 
the returns and main silt fence 
alignment 

~---Provide leakproof joint at join using wooden 
stakes buried 200mm in to the ground and 
extending the full height of the fabric 

Silt fence with returns and support wire 

Figure 82: Schematic of a silt fence 
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Geotextile fixed firmly to 
posl/waratah 

Com pa cte d backfill 

Trench geotextile 
200mm minimum 

Cross-section 

overlap wooden battens 

Staple 

Section A 

Staple 

Staple 

600mm 
minimum height 
of geotextile 

200mm 
depth of fabric 

Section 8 

Screw together 

Staple 

Standard fabric joint 

Figure 83: Silt fence cross-section 
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Slope steepness % Slope length (m) 

(maximum) 

Spacing of returns 

(m) 

Super silt fence length (m) 

(maximum) 

0 – 10% Unlimited 60 Unlimited 

10 – 20% 60 50 450 

20 – 33% 30 40 300 

33 – 50% 30 30 150 

> 50% 15 20 75 
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STEP 1 

Dig a 200mm deep trench 

STEP2 

Hammer in 1.8m warata hs 
800mm into the trench 
(therefore 1000mm below 
original ground level) 

STEP3 

Waralah 

~-,'« 

Waratah 

~,('i\,1/.,( 

~ 
-~ 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
LJ 

Install two rows galvanised wire 
and tension at 50m intervals 

c:, 
0 
'<T 

1/,c,½~ 0,1/..< 
' ~ ~ 
~ )". ~-,'<,, ';< 

I I 
I I 
I I 
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0 
0 
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en 

Figure 89: Step-by-step installation of a super silt fence 

Chain link fencing 
Silt cloth 1st layer 
Silt cloth 2nd layer 

STEP 4 

lnstallWire mesh fencing and 
two layers of geotextile 
fabric - first layer is 600mm 
total height and second is 
1000mm total height 

E 
:::> 

OE 
0 ·­'<T C -E 

Wire mesh fencing 
Silt cloth 1st layer 
Sill cloth 2nd layer 

STEP 5 

Back fill and compact well 
(critical) 

E 
0 :::> 
o E 
V :E 

E 

'l~. 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
LJ 
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LJ 

EROSION AND SEDIMENT CONTROL GU IDE FOR LAND DISTURB! NG ACTIVITIES IN THE WELLINGTON REGION (vl February 2021) 

Waratah 

E 
:::> 
E ·c: 
-E 

o E 
~ E 

o E 
~ E 

0 
0 
co E 
~ E 
0 en 

Waratah 

E 
:::> 
E 
'i= 
-E 

o E 
g E 

o E 
~ E 

0 
0 
co E 
o E 
0 en 

120 



 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

Slope steepness (%) Maximum slope length 

(m) 

Spacing of returns  

(m) 

Flatter than 2% 100 N/A 

2% - 10% 40 30 

10% - 20% 30 25 

20% - 33% 10 10 

33% - 50% 5 10 

>50% 2 5 



Slope steepness (%) Maximum slope length 

(m) 

Spacing of returns  

(m) 

Flatter than 2% 150 N/A 

2% - 10% 60 30 

10% - 20% 40 25 

20% - 33% 20 10 

33% - 50% 10 10 

>50% 5 5 

 

Parameter Unit of measure Specification 

pH pH units 5.0 - 8.5 

Moisture content % wet weight basis >60 

Organic matter content % dry weight basis 25 - 100 

Particle size % passing a selected mesh size, 

dry weight basis 

50 mm 99% passing; 10 mm 30 - 50% passing 

(or 50 - 70% retained); maximum 50 mm. 
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Culvert crossings 

Culverts are the most commonly used type of temporary watercourse crossing and can be easily adapted to most 

site conditions (refer Figure 115). However, the installation and removal of culverts causes considerable damage to 

watercourses and can also create the greatest obstruction to flood flows and fish passage. As far as practicable, the 

temporary culvert should be located in a section of the watercourse that is to be modified as part of the permanent 

design (i.e. a section of stream that may be filled as a result of a new 

culvert crossing). 

When installing a temporary culvert, sizing is important as stormflows 

could cause erosion or overtop the culvert causing failure of the 

temporary access. 

For temporary stream crossings, the cross-section of the culvert 

should be sized for approximately 85% of the channel cross-section. 

To ensure minimal adverse impacts, scour protection is also required 

to ensure the integrity of the crossing in the event of overtoppi ng. 
Figure 115: In the process of constructing a 
temporary crossing 

Consideration must be given to overland flowpaths to ensure that 

larger flows do not cause excessive safety or environmental impacts. This will typically include confirming that in 

larger floods, there is no increase in flood level upstream {up to the 1 % AEP storm in flood-sensitive areas). 

Even though culverts are temporary, ensure that fish passage is not impeded in permanent streams. 

As well as ESC measures, structural stability, utility and safety must also be considered when designing temporary 

watercourse crossings. In addition, it is likely that consents will be required for the construction of the proposed 

crossing. Greater Wellington Regional Council planning staff can assist in determining whether this is the case. Any 

temporary crossing must comply with the conditions of consent or the Greater Wellington Regional Council 

planning rules. 

Streamflows will need to be diverted during installation of the temporary culvert so that the works can be 

undertaken in dry conditions. Refer to Sections G4.2.2 and G4.2.3 for methodologies to complete streamworks in 

dry conditions. 

Maintenance and decommissioning 

Inspect temporary watercourse crossings after rain to check for any channel blockages, erosion of the banks, 

channel scour or signs of instability. Make all repairs immediately to prevent further damage to the installation. 

When the structure is no longer needed, remove it and all material from the site. This will largely be undertaken in 

reverse of the installation methodology. Streamflows will need to be diverted while the removal and reinstatement 

of the stream is underway. Refer to Sections G4.2.2 and G4.2.3 for methodologies to complete stream works in the 

dry. 

Immediately stabilise all areas disturbed during the removal process by revegetation or artificial protection as a 

short-term control measure. Keep machinery clear of the watercourse while removing the structure. 
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Design 

These measures seek to divert all flow via a stabilised system 

around the area of works and discharge it back into the 

channel below the works to avoid scour of the channel bed 

and banks. Figure 119 to Figure 122 show the suggested steps 

to minimise sediment generation and discharge from works 

within a watercourse. 

Step 1 

The diversion channel should be excavated leaving a plug at 

each end so that the watercourse does not breach the 

diversion. 

Size the diversion channel to allow for a 5% AEP rain event, 

but consider the implications for secondary flow paths and 

upstream flood effects of having a larger event, up to 1% AEP. 

The diversion channel should be appropriately stabilised to 

ensure it does not become a source of sediment. Suitable 

geotextile cloth (as discussed in Section E3.5) should be 

anchored in place to the manufacturer's specifications, which 

will include trenching into the top of both sides of the 

diversion channel to ensure that the fabric does not rip out. 

Once the channel is stabilised, open the downstream plug to 

allow water to flow up the channel, keeping some water 

within the channel to reduce problems when the upstream 

plug is excavated. Then open the upstream plug, allowing 

water to flow into the channel. 

Step2 

A non-erodible dam should be placed immediately in the 

upstream end of the existing channel. The dam should be 

designed as specified in Figure 123. Where a compacted earth 

bund is used, it must be stabilised with an appropriate 

geotextile pinned over the upper face and adjacent to the 

lower face for scour protection. In most cases, sandbag dams 

can be used to construct the dam. 

SECTION G - SPECIFIC ACTIVITES 

Proposed 
watercourse 

Existing watercou rse 

Figure 119: Diversion channel prior to plug removal 

Sedim ent Watercou rse dive rsion 

Proposed structu re 

Figure 120: Dewatering construction area into a 
sediment pond 

New watercourse diversion 

Figure 121: Opening up bypass channel and closing off 
existing one 

New 
road I 

Location of 
watercourse 

New structure 

Figure 122: Re-establishment of flow in original channel 
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The Ministry for Environment's (2016) Good Practice Guide for 

Assessing and Managing Dust recommends 1 litre/m2
/ hour (or 1 

mm/m2/hour) of water is available on-site for this purpose. 

However, this is generally considered conservative as the 

minimum amount of water that should be available on site is 5 

mm/m2
/ day. This should be applied incrementally so the ground 

surface remains moist. 

Water carts can carry various volumes; however, their use is 

limited by the ability of the vehicle to access the areas that 

require wetting. 

A sprinkler system may also be used where large areas are open 

or where the terrain is too steep for water carts. Sprinkler 

systems may also be used where irrigation is useful to establish 

vegetation following earthworks completion. 

Figure 127: Snow blowing machine to provide dust 
control during a liming operation 

A reliable source of water is required. 

Soil binders 

Soil-stabilising agents (also known as soil binders or polymers) 

can be used to form a cohesive membrane or protective crust 

that reduces windblown dust generation (refer Figure 128). 

Follow the manufacturer's recommendations for suitability of 

products for each situation, application rates and procedures. 

Further detail on soil binders is provided in Section G8.0. 

Mulching, grass establishment and gravelling (progressive 

stabilisation) 

Refer to Sections E3.4 and E3.3 for specifications on mulching 

and grass establishment. 

Figure 128: Dust suppression using soil 
binders/polymers 

Surface mulching can be used as a temporary mulch (e.g. straw) to cover stockpiles, or other areas not worked for 

an extended period. Otherwise it can be progressively applied in conjunction with permanent revegetation works. 

Site coverage can be extended to include gravelling of compound areas, haul roads and access tracks. 

Temporary vegetative cover can be used on stockpiles or other areas not worked for an extended period. 

Otherwise, permanent vegetative cover can be progressively applied to completed areas. Vegetation will reduce 

wind velocity at ground level and stabilise the surface. 
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Methodology  Sediment reducing activity 

Backhoe dredging 

 

 Install visor screen on bucket 

 Limit swing area, e.g. distance from dredger to barge 

 Avoid dragging bucket along the seabed 

 Use silts screens if appropriate 

Clam shell (grab) 

dredging 

 

 Use a water-tight grab 

 Use a hydraulic grab 

 Limit swing area, e.g. distance from dredger to barge 

 Avoid dragging along the seabed 

 Use silts screens if appropriate 



Methodology  Sediment reducing activity 

Suction dredging  

 

 Optimise trailing velocity 

 Consider whether screening is appropriate 

 Reduce water intake / pump velocity 

 Consider using dredging plant with return flow equipment fitted (recycling)  

 Reduce air content in overflow material as this increases time taken for sediment to settle 

Bucket ladder dredging 

 

 Adjust / optimise bucket angle 

 Ensure discharges cutes are maintained 

 Install splash screens at end of chutes 

 Fit one-way valves in buckets 
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Term/abbreviation/ 

acronym 

Description 

m² Metre square 

m3 Cubic metre 

< Less than 

> Greater than 

% Percentage 

Anti-seep collar A projecting collar built around the outside of a pipe, tunnel, or conduit under or through an embankment 

dam to lengthen the seep path along the outer surface of the conduit. 

AEP Annual exceedance probability 

ASTM American Society for Testing and Materials 

Batch dosing Application of flocculant (during flocculant treatment) in a single dose, rather than through a continuous flow 

proportional dosing system). 

Check dam A small, often temporary, dam constructed across a swale, drainage ditch, or waterway to counteract 

erosion by reducing water flow velocity. 

Flocculant treatment A sediment control practice that involves the addition of reagents to sediment-laden runoff to increase the 

rate of settlement of fine soil particles. Flocculant treatment relies on two basic processes: ‘coagulation’ and 

‘flocculation’. 

Clean water Water runoff that is free of sediment or pollutants. In an ESC context this usually refers to water from above 

a work site that has not run through the works area. 

CMA Coastal marine area 

Coagulation Coagulation is an important process for flocculant treatment. It is most effective where soils have a high 

proportion of colloidal particles. These particles typically have a negative electrostatic surface charge. 

These ‘like charged’ particles tend to repel each other, preventing coagulated particles from forming, such 

that the particles remain in suspension. By adding a reagent that develops positive charges the colloidal 

material is destabilised, allowing the particles to clump together (coagulate) forming larger heavier particles. 

Coffer dam diversion Partial diversion of a watercourse through use of non-erodible materials such as sand bags, sheet piles or 

similar, to allow for the construction of outfall structures or stream bank retaining works. In these situations, 

a coffer dam is used to create a dry working environment to complete the works. 

Contour drain (cutoff) Temporary excavated channels or ridges, or a combination of both, that are constructed slightly off the 

slope contour. The purpose of a contour drain is to break overland flow that is draining down disturbed 

slopes, by reducing the slope length, and thereby reducing the erosive power of runoff. The drain also 

diverts sediment-laden water to appropriate controls via stable outlets. 

CTMP Chemical Treatment Management Plan 



Term/abbreviation/ 

acronym 

Description 

Dam and pump or 

dam and divert 

devices 

Temporary practices used to convey surface water from above a construction activity downstream of that 

activity. These diversion methodologies will assist in providing dry working conditions for culvert installation. 

Damming a stream and pumping the flows around the worksite back to the stream considerably minimises 

disturbance relative to constructing a new diversion channel. 

Decanting earth bund 

(DEB) 

An impoundment area formed from a temporary bund or ridge of compacted earth. The bund provides an 

area where ponding of runoff can occur, and suspended material can settle out before runoff is discharged. 

Dewatering The removal of water from excavations, tunnelling, trenches and sediment control devices. Dewatering may 

be the removal of either surface water or groundwater that has collected. 

Dirty water Sediment-laden runoff. In an ESC context this usually refers to water that has run through a works' area. 

This water requires treatment prior to discharge. 

Diversion channels 

and bunds 

A non-erodible channel and/or bund for the conveyance of clean or dirty water runoff that is constructed for 

a specific design storm. 

Earthworks The disturbance of a land surface from the time soil is first disturbed on a site until the time the site is 

stabilised. Earthworks includes blading, contouring, ripping, moving, removing, placing or replacing soil or 

earth, by excavation, or by cutting or filling operations, or by root raking. 

Erodibility (of soils) The susceptibility of soil particles to become detached by erosive forces. 

Erosion The process whereby the land surface is worn away through physical, chemical or biological processes 

resulting in detachment and transport of soil particles. For different types of erosion see definitions in Table 

1 (Part 1). 

Erosion control 

blankets 

Proprietary rolled erosion control products, commonly made from biodegradable materials. They provide an 

instant, short to medium-term protective cover of the soil surface, shielding it from the erosive forces of 

wind, raindrop impact and sheet flows, until a vegetative cover can be established, or an alternative 

stabilisation methodology is used. 

ESC Erosion and sediment control 

Filter sock See ‘silt sock’ 

Flocculant A reagent that promotes flocculation by causing colloids and other suspended particles in liquids to 

aggregate, forming a floc. Flocculants are used in water treatment processes to improve the sedimentation 

or filterability of small particles. 

Flocculation A type of treatment where ‘flocculant’ is used to enable the sediment particles join together to form ‘flocs’, or 

larger, heavier particles that settle more rapidly. 

FMP Flocculation Management Plan 

Floc sock flocculant 

treatment 

A type of flocculant treatment that is achieved by placing a segmented geosynthetic sock filled with a dry 

flake form of a reagent in the dirty water diversion channel, so that dirty water runoff will flow over the floc 

sock, dissolving and mixing with the reagent. 

Flume See ‘pipe drop structure’ 

Geotextile Permeable fabric which, when used in association with soil, has the ability to stabilise and protect. 

GLEAMS Groundwater Loading Effects of Agricultural Management Systems 



Term/abbreviation/ 

acronym 

Description 

Grass seeding 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. 

Ha Hectare 

Hotmix A type of asphalt concrete produced by heating the asphalt binder to decrease its viscosity, and drying the 

aggregate to remove moisture from it prior to mixing. 

Hotmix diversion 

bund 

A bund constructed of Hotmix directly on the impervious surface. These are often a replacement for a 

removed kerb and channel. 

HSE Act Health and Safety in Employment Act 1992 

HSNO Act Hazardous Substances and New Organisms Act 1996 

HT High tensile 

Hydroseeding The application of seed, fertiliser and paper or wood pulp with water in the form of a slurry, which is sprayed 

over an area to provide for re-vegetation. 

Kg Kilogram 

m Metre 

MHWS Mean high water spring 

mm Millimetre 

MSDS Material safety data sheet 

Mulching A soil stabilisation practice that involves the application of a protective layer of straw or other suitable 

material to the soil surface. 

NES:CS National Environmental Standard for assessing and managing contaminants in soil to protect human health. 

NIWA National Institute of Water and Atmospheric Research 

N:P:K The ratio of nitrogen, phosphorus, and potassium in soil or fertiliser. 

NZCPS New Zealand Coastal Policy Statement (2010) 

PAC Polyaluminium chloride 

Permeability (of soils) The ability of a soil to allow air and water to move through the soil. 

Pipe drop structure A temporary pipe structure or constructed flume placed from the top of a slope to the bottom of a slope. The 

structure is designed to convey a concentrated flow of either clean or dirty surface runoff down a slope 

without causing erosion. 

Porosity (of soils) The fraction of the total soil volume that is taken up by pore space. 

PPE Personal protective equipment 

Rainfall activated 

flocculant treatment 

Also called ‘rainfall activated dosing’. This is an option for treatment (by flocculation) of sediment-laden 

runoff. It provides an appropriate level of dosage based on the rainfall volume and intensity. 

Rip-rap A layer of large stones used to protect soil/shorelines from erosion in areas of concentrated runoff or scour. 



Term/abbreviation/ 

acronym 

Description 

RMA Resource Management Act 1991 

Runoff Surface water runoff (also known as overland flow) is the flow of water that occurs when excess 

stormwater, meltwater, or other sources flows over the earth's surface. 

Runon Surface water flow (overland flow) into a site. 

Sedimentation The deposition of eroded soil. 

Sediment retention 

pond (SRP) 

A temporary pond formed by excavation into natural ground, or by the construction of an embankment, 

which is used to detain runoff flows so that deposition of transported sediment can occur through 

settlement. SRPs incorporate an outlet device to dewater the pond at a rate that allows a high percentage 

of suspended sediment to settle out. 

Sediment yield The amount of sediment discharged from a catchment reaching or passing a point of interest in a given 

period of time. Sediment yield estimates are normally given as tonnes per year or kilograms per year. 

Sensitive receiving 

environment  

An area where wastewater, stormwater or other discharges have the potential to have adverse impacts on 

important natural or human uses or values in marine, freshwater, and terrestrial environments  

SiD Safety in Design 

Silt fence A temporary barrier of woven geotextile fabric that is used to capture mainly coarse sediments carried in 

sheet flow. Silt fences temporarily impound sediment-laden runoff, slowing down the flow rate and allowing 

sediment to settle out of the water. 

Silt sock A tubular stormwater sediment control and filtration device, consisting of a mesh tube filled with a filter 

material (e.g. compost, sawdust, wood bark, straw) used to intercept and filter runoff. They are also referred 

to as ‘filter socks’. 

SBMP Soil Binder Management Plan 

Soil ameliorants Substances that are added to soil to aid plant growth. 

Soil binders Soil-stabilising agents (also known as polymers). 

SSMP Site Specific Safety Management Plan 

Stabilised entrance Stabilised areas located at any entry or exit point of a construction site. These are stabilised through 

measures such as shaker ramps, or large rocks and are designed to prevent site access points becoming 

sources of sediment, and/or assist in minimising dust generation and disturbance of areas adjacent to the 

road frontage by providing a defined entry and exit point. 

Stablisation Means inherently resistant to erosion, or rendered resistant to erosion through the application of the proven 

methods of stabilisation, specified in Section E3 of these guidelines, or alternative methods with the prior 

agreement of Wellington Regional Council. Where seeding, grassing or hydroseeding is used, the surface is 

considered stabilised once a minimum of 80% vegetative cover has been established over the entire 

surface. 

Stormwater inlet 

protection 

A sediment control practice that involves construction of a barrier across or around a catchpit or other 

stormwater inlet. The protection may take various forms depending upon the type of inlet to be protected. 



Term/abbreviation/ 

acronym 

Description 

Super silt fence A temporary barrier of woven geotextile fabric over a chain link fence that is used to capture predominantly 

coarse sediments carried in sheet flows. Super silt fences temporarily impound sediment-laden runoff, 

reduce velocities and allow sediment to settle out of the water. The use of super silt fences is similar to that 

of silt fences. However, super silt fences are a more robust device that is appropriate to control runoff from 

steeper or larger catchments than silt fences. 

Surface roughening The practice of roughening the surface of unstabilised (bare soil) earth surface; either with horizontal 

grooves across the slope, or by tracking with construction equipment. 

T-bar A floating dewatering device that allows for the decanting of the cleaner surface water from the top of the 

water column. 

Temporary 

watercourse 

crossings 

Temporary culverts or bridge structures installed across a watercourse for short-term use by construction 

vehicles. They provide a means for construction vehicles to cross watercourses without moving sediment 

into the watercourse or directly affecting the streambed, generally while the new permanent crossing is 

installed. 

Topsoiling A soil stabilisation practice that comprises the addition of topsoil to provide 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. 

Treatment train The use of a range of practices, operating in series and linked to improve the overall efficiency of 

contaminant removal. In the context of ESC, this means that a series of ESC measures are planned to link 

functionally to form a treatment train. Each measure has a specific role within the framework of ESC. This 

approach can be a combination of structural (e.g. sediment retention ponds, perimeter controls) and non-

structural (e.g. earthwork season) practices. 

Turfing A soil stabilisation practice that involves the establishment and permanent stabilisation of disturbed areas 

by laying a continuous cover of grass turf. 

USLE Universal Soil Loss Equation 

WSD Water sensitive design 
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Contractor: Date:  

Time: 

Consent #: Site: 

    

Construction checklist (refer Figures over page and Section E2.1 and 

E2.2 of GD05 for further details) 

Yes  

 

No (X)  

(add comments to explain) 

Route avoids trees, services, fence lines or other natural or built 

features 

  

Channels are trapezoidal or parabolic in shape   

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

no steeper than 2:1 

  

Drains are constructed with a uniform grade along the invert (as 

sudden decreases may cause sediment to accumulate causing the 

bank to overtop) 

  

Bunds are well compacted   

Outlets are stable and protected as needed   

Diversions are stabilised to prevent erosion   

In some instances this may require specific geotechnical design to 

ensure the stability and integrity of the structure 

  



Existing vegetation to remain undisturbed 

Flow 
~ 

Original Ground 

3:1 or flatter 

Design flow depth 

Flow capacity to be confirmed Bund must be fully stabilised with 

/ 

vegetation, geotext ile or non­
erodible aggregate/rock 

300mm 

550 mm minimum 

2 m minimum 

Cross Section 

Compacted Embankment 
300mm 

-~------.. I d ---Ongrna Gra e - - __ 

Cross Section 
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Contractor: Date:  

Time: 

Consent #: Site: 

    

Construction checklist (refer Figures below and Section E2.3 of 

GD05 for further details) 

Yes  

() 

No (X)  

(Add comments to explain) 

Minimum compacted height is 250 mm   

Minimum total depth is 500 mm   

Longitudinal grade is < 2% (unless lined)   

Catchment area is < 0.5 ha   

Flow are is parabolic and not V-shaped   

Drains are as short as possible   

Earth windrows and banks are compacted   

Temporary contour drains are constructed across unprotected 

slopes at the end of the day’s work and/or before forecast rain 

  



 

Contractor: Date:  

Time: 

Consent #: Site: 

    

Construction checklist (refer Figures below and Section E2.4 of GD05 

for further details) 

Yes  

 

No (X)  

(Add comments to explain) 

Fabric used for sandbags is UV resistant   

Dams are spaced so the toe of an upstream dam is at approximately 

the same elevation as the centre height (spillway level) of the 

downstream dam 

  

Centre of the check dam is 150-200 mm lower than the outside edges 

to create a spillway 

  

Toes of the fabric dams extend >1 m up-slope and are buried in a  

300 mm deep trench 

  

Geotextile fabric beneath check dams, if constructed on erodible soils   



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

with a 450 mm centre height 

Spacing (m) between dams  

with a 600 mm centre height 

Less than 2% 24 30 

2 – 4% 12 15 

4 – 7% 8 11 

7 – 10% 5 6 

>10% Unsuitable – use stabilised channel or 

specific engineered design 

Unsuitable – use stabilised channel or 

specific engineered design 



 

Contractor: Date:  

Time: 

Consent #: Site: 

    

Construction checklist (refer figures below and Section E2.5 

of GD05 for further details) 

Yes  

()

 

No ( X)  

(Add comments to explain) 

Use when slopes > 3:1   

Do not use on slopes < 5:1   

Device is constructed of an impervious material   

Upstream diversion channel or bund is 2 x height of flume or 

pipe 

  

A stabilised entry apron is installed to prevent scour or piping   

The device extends beyond the toe of the slope with erosion 

protection at the outfall 

  

Rigid or flexible pipe material has been used (where pipe used)   

Structure is pinned/secured to the slope every 4 m   

Connections are water tight   



Runoff diversion channel/bund 
height is to be at least twice the 
pipe diameter or twice the height 
of the flume 

Inlets lo be stabilised against erosion using 
impermeable getextile overlapped into the 
inlet of the drop structure 

APPENDIX C - ESC CONSTRUCTION QUALITY CHECKLISTS 

Runoff diversion 
channel/bund min 500mm 
compacted height 

Shute min depth 300mm. Shute liner 
is to be securely anchored in 
position 

v-- -----.l~ Oullels lo be stabilised 
against erosion 

Runoff 
diversion 
channel/bund 

15 



 

Contractor: Date:  

Time: 

Consent #: Site: 

Construction checklist (refer figures below and Section E2.6 

of GD05 for further details) 

Yes 

() 

No  (X)  

(Add comments to explain) 

Area has been cleared of unsuitable material and smooth 

graded 

  

Woven geotextile has been placed over the area, and is properly 

pinned and overlapped, as necessary 

  

At least 10 m of aggregate has been placed (extending from site 

boundary), 4 m wide and minimum 150 mm deep, using  

50-150 mm washed aggregate 

  

Vehicles cannot bypass the entranceway   



150mm minimum thickness 

Geotextile 

Side elevation 

10m 
minimum 

Aggregate 
(50-150m m washed) 

Plan view 

APPENDIX C - ESC CONSTRUCTION QUALITY CHECKLISTS 

[ C~rriageway 

Carriageway 

E 
::, 

E E 
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Contractor: Date:  

Time: 

Consent #: Site: 

Construction checklist (refer figures below and Section E2.7 of GD05 

for further details) 

Yes 

() 

No  (X)  

(Add comments to explain) 

Water is diverted away from the slope face prior to slope roughening   

Existing rills are filled before roughening   

Roughening is undertaken perpendicular to surface water flows   

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

For track-walking, well-defined cleat impressions are made in the soil, 

parallel to the contour or perpendicular to the slope 

  



 

Contractor: Date:  

Time: 

Consent #: Site: 

Construction checklist (refer figures below and Section E3.1 

of GD05 for further details) 

Yes 

() 

No  (X)  

(Add comments to explain) 

Water is diverted away from the slope face prior to slope 

roughening 

  

A good seed bed has been prepared, which is loose, uniform 

and free of large clods 

  

The soil surface is not compacted   

Greater than 100 mm of topsoil has been applied   

Fertiliser has been applied according to manufacturer’s 

recommendations or following the guidelines in the Table below 

  

Seed has been applied uniformly at the required rate (see Table 

below) 

  

Site conditions and time of year are appropriate for germination. 

As outlined in Section E3.4 of GD05, mulching has been 

undertaken in conjunction with the seeding programme during 

dry or cold periods  

  

Adequate watering has been provided   

Grass strike ensures site coverage is > 80%   



 Typical seed mix 1 Application rate 

Temporary seeding Annual Ryegrass 100-250 kg/ha 

Permanent seeding Perennial Ryegrass – 70% 

Fescues/Cocksfoot – 20% 

Clover/Lotus – 5% 

Browntop – 5%  

200-400 kg/ha 

 

Fertiliser application N:P:K (15:10:10) 200-800 kg/ha 

Maintenance fertiliser N:P:K (15:10:10) and Urea As required 



 

Contractor: Date:  

Time: 

Consent #: Site: 

Construction checklist (refer Section E3.2 of GD05 for 

further details) 

Yes 

() 

No  (X)  

(Add comments to explain) 

A hydroseeding contractor has been consulted to ensure correct 

application, and the manufacturer’s recommendations have 

been followed 

  

Adequate watering has been provided   

Grass strike ensures site coverage is > 80%   



 

Contractor: Date:  

Time: 

Consent #: Site: 

Construction checklist (refer Section E3.3 of GD05 for 

further details) 

Yes 

() 

No  (X)  

(Add comments to explain) 

A good base has been prepared, which is loose, uniform and 

free of large clods and other objectionable material 

  

If turfing is placed during periods of high temperature, it is 

irrigated immediately prior 

  

Turf has been laid on the contour, starting at the bottom and 

working up slope; never up and down the slope 

  

Joints are butted tightly and do not stretch or overlap   

For slopes steeper than 3:1, turf has been secured to ground 

with pegs or other means 

  

Turf has been rolled and tamped immediately to ensure solid 

contact with ground  

  

Adequate watering is provided   



 

Contractor: Date:  

Time: 

Consent #: Site: 

Construction checklist (refer Section E3.4 of GD05 for 

further details) 

Yes 

() 

No  (X)  

(Add comments to explain) 

Straw or hay mulch is unrotted material and has been applied at 

a rate that provides a completed cover of the soil surface. This is 

typically in the order 4,000-6,000 kg/ha. Mulch material is 

relatively free of weeds and does not contain noxious weed 

species. A list of noxious weeds can be obtained from Greater 

Wellington Regional Council 

  

If wind is a problem, mulch is either crimped or bound to prevent 

blowing  

  

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

If stockpiling woodchips on site, stockpiles are turned every so 

often to reduce the risk of heating  

  



 

Contractor: Date:  

Time: 

Consent #: Site: 

Construction checklist (refer figure over page and Section E3.5 of 

GD05 for further details) 

Yes 

() 

No  (X)  

(Add comments to explain) 

Site is prepared to ensure complete contact of the blanket or matting 

with the soil 

  

Area is graded and shaped for installation   

All rocks, clods, vegetation or other obstructions are removed   

Seedbed is prepared by loosening 50 mm to 75 mm of topsoil   

Area is 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. Proper sized anchoring materials 

have been used 

  

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

down-slope 

  

Blanket edges are overlapped   

In channels, there is an anchor trench >150 mm deep x 150 mm 

across at the lower end of the project 

  

Intermittent check slots are installed at 8-10 m intervals   

Side fabric edges are keyed in at least 100 mm deep x 100 mm wide   

Channel fabric has been started at the downstream end with upstream 

geotextile overlapping < 75 mm 

  

Upstream end has been keyed in >300 mm x 150 mm wide   

Turf reinforcement matting has been seeded and filled with soil if 

specified 

  



Anchor type is to be to the manufacturer's recommendatioll 
Anchor spacing is to be to the smaller of the manufacture(s 
recomendation or the dimensions shown. 

In permanent applications 
a specific design may b~ • 
required . . . 

AP PEN DIX C - ESC CONSTRUCTION QUALITY CHECKLISTS 

150mm 

1m~ 

Where the slope terminates in an area of concentrated flow the 
geofabric must be laid through the flowpath and pinned down on 
a 500mm grid. 

Rip-rap is required to dissipate energy 
and to secure the geotextile in position 

In temporary applications 
a standard geotextile is 
sufficient 
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Contractor: Date:  

Time: 

Consent #: Site: 

Construction checklist (refer figure over page and Section F1.1 of 

GD05 for further details) 

Yes 

() 

No  (X)  

(Add comments to explain) 

Sediment control has been implemented down-slope of the proposed 

sediment retention pond 

  

Areas are cleared of proposed fill or topsoil or other suitable material down 

to competent material 

  

Only approved fill material has been used   

Fill has been placed and compacted in layers as per the engineering 

recommendations, and appropriate testing has been undertaken to 

confirm compliance 

  

Fill embankment has been constructed 10% higher than the design height 

to allow for settlement 

  

Pipework and anti-seep collars or filter collars have been installed during 

construction of the embankment, with good compaction around pipes 

  

The emergency spillway has been constructed as per instructions in 

Section F1.1.2 of GD05 

  

A level spreader has been installed and stabilised   

The decant and pulley system is securely attached to the horizontal 

pipework, with all connections watertight. Manhole risers have been 

placed on a firm foundation of concrete or compacted soil 

  

Inlets and outlets are protected with fabric   

Baffles are installed when the pond’s length to width ratio < 3:1   

An all-weather access track is provided for maintenance   

All elevations have been checked to ensure proper function and rectify any 

inaccuracies 

  

Both internal and external batters and the emergency spillway have been 

stabilised in accordance with the approved erosion and sediment control 

plan 

  

An as-built assessment has been undertaken at the completion of 

construction and any discrepancies with the design rectified 

  



Consider using a rope 
and pulley system to 
lift decants out of water 

in the event of having 

Wide shallow level spillway over existing ground where 
possible, retaining the existing grass cover. Bare areas 
to be stabilised with concrete. geotextile or other armouring 

to pump or drain water \V 
to the pond. \)I 
Decants must be \)I 

lowered once settlin&..J; 
has occurred. 

\)I 

\)I 

\)I 
\)I 

Decant 

Sund/diversion channels to ensure all 
flow enters at the inlet end 

Secure the ends of the level 
spreader by burying within 
the earth bund and 
haunching with concrete 

/+~N-----5ediment 
forebay 

( Im deep 
and 2m wide) 

Level spreader full width of inlet end, 
batter into pond to be stabilised with 

soft matting geotextile. 

Extra crest width may be required to 
provide for machinery access for 
cleaning out 

All bare surfaces to be stabilised with 

vegetation if the pond is to remain through a 
winter period, otherwise just the outer batter 
needs to be stabilised 

Level spreader 100 - 200mm 
above emergency spillway invert 

Lined emergency 
spillway E 

E 
0 
0 
M 

Primary spillway 
Live storage 
70% volume r 

-~ 
2---:,-...., 

300mm 

' T 

Total storage 
(pond volume) 

n_ 
'-.... 

n "'"'<;,c===-==<> 

1 Anti-seep collars r 
SRP cross - section 

APPENDIX C- ESC CONSTRUCTION QUALITY CHECKLISTS 

----------
----------

Lined inlet batter 

\ I \y 
I Forebay 
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Contractor: Date:  

Time: 

Consent #: Site: 

Construction checklist (refer Figures over page and Section 

F1.2 of GD05 for further details) 

Yes 

() 

No  (X)  

(Add comments to explain) 

DEB has been built along the contour to obtain the required 

volumes 

  

All organic/ vegetation is removed before construction   

The DEB is keyed into the existing ground to a minimum depth 

of 0.3 m 

  

The DEB is built with a clay-silt mix of suitable moisture content 

to achieve a reasonable compaction standard (90%). 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  

  

A 150 mm diameter non-perforated outlet pipe has been 

installed through the bund and discharges to a stable erosion 

proofed area or stormwater system 

  

A T-Bar decant has been attached by way of a standard joint 

(glued and screwed). The decant is 100 or 150 mm dia. PVC 

pipe, 0.5 m long with equally spaced holes of 10 mm diameter 

and fixed firmly to a waratah standard to achieve 0.3 litres/ 

second/1,000 m2 of contributing catchment 

  

A sealed PVC pipe (with endcaps) has been placed on top of the 

decant to provide buoyancy 

  

A flexible thick rubber coupling has been used to provide a 

connection between the decant arm and the discharge pipe. The 

flexible coupling has been fastened using strap clamps, glue and 

screws 

  

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

to the correct height 

  



Construction checklist (refer Figures over page and Section 

F1.2 of GD05 for further details) 

Yes 

() 

No  (X)  

(Add comments to explain) 

An emergency spillway has been provided to a stabilised outfall 

100 mm freeboard height above the primary spillway. This can 

be a trapezoidal spillway with a minimum invert length of 2 m 

that is smooth, has no voids and is lined with a soft needle 

punched geotextile to the stabilised outfall. The geotextile is 

pinned at 0.5 m centres 

  

The emergency spillway has a minimum freeboard of 250 mm, 

i.e. between the invert of the spillway to the lowest point of the 

top of the bund 

  

An as-built assessment has been completed at the completion of 

construction to check against the design. Any discrepancies 

have been rectified. 

  



 

Contractor: Date:  

Time: 

Consent #: Site: 

Construction checklist (refer Table and Figure over page 

and Section F1.3 of GD05 for further details) 

Yes 

() 

No  (X)  

(Add comments to explain) 

The silt fence material used is appropriate to the site conditions 

and in accordance with the manufacturer’s specifications 

  

Silt fences have been installed along the contour    

A trench of a minimum of 100 mm wide and 200 mm deep has 

been excavated along the proposed line of the silt fence 

  

Supporting posts /steel waratahs are installed at least 1.5 m 

length and 2-4 m apart 

  

Support posts/waratahs are installed on the down-slope edge of 

the trench, with silt fence fabric on the up-slope side of the 

support posts to the full depth of the trench. The trench is 

backfilled with compacted soil 

  

The top of the silt fence fabric is reinforced with a support made 

of high tensile 2.5 mm diameter galvanised wire. The wire is 

tensioned using permanent wire strainers attached to angled 

waratahs at the end of the silt fence 

  

The silt fence fabric is doubled over and fastened to the wire 

with silt fence clips at 500 mm spacings 

  

Where ends of the silt fence fabric come together, they are 

overlapped, folded and stapled/screwed to prevent sediment 

bypass 

  



 Slope steepness % Slope length (m) (maximum) Spacing of returns (m) Silt fence length (m) 

(maximum) 

Flatter than 2% Unlimited N/A Unlimited 

2 – 10% 40 60 300 

10 – 20% 30 50 230 

20 – 33% 20 40 150 

33 – 50% 15 30 75 

> 50% 6 20 40 



Ground level 
/ / , //, / /, //, //, /N 

Steel standards such as waralahs or --~ 
standard wooden fenceposts (no.3 
rounds minimum) driven a minimum 
of 400mm into the ground 

Returns 1-3m in length to reduce velocity 
along the sill fence and provide intermediate 
impoundmenl 

2-4m 

/ 
Flow 

/ 
Flow 

600mm min 
height of geolexlile 

Trench geolexlile a minimum of 
200 mm into the ground 

Elevation 

Ends of return wired back to 
slake or waralah 

Provide leak proof joint at junction of 
the returns and main silt fence 
alignment 

~---Provide leakproof joint al join using wooden 
slakes buried 200mm in to the ground and 
extending the full height of the fabric 

Silt fence with returns and support wire 
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Contractor: Date:  

Time: 

Consent #: Site: 

Construction checklist (refer Figure and table over page and 

Section F1.4 of GD05 for further details) 

Yes 

() 

No  (X)  

(Add comments to explain) 

Super silt fence material used is appropriate to the site 

conditions and in accordance with the manufacturer’s 

specifications 

  

Super silt fences are installed along the contour   

A trench of a minimum of 100 mm wide and 200 mm deep has 

been excavated along the proposed line of the silt fence 

  

Supporting posts /steel waratahs are installed at least 1.8 m 

length and 2–4 m apart 

  

Support posts/waratahs are installed on the down-slope edge of 

the trench, with silt fence fabric on the up-slope side of the 

support posts to the full depth of the trench. The trench is 

backfilled with compacted soil 

  

Tensioned galvanised wire (2.5 mmHT) is installed at 400 mm 

and again at 800 mm above ground. The wire has been 

tensioned using permanent wire strainers attached to angled 

waratahs at the end of the super silt fence 

  

Chain link fence is secured to the fence posts with wire ties or 

staples, ensuring the chain link fence goes to the base of the 

trench 

  

Two layers of geotextile fabric are secured to the base of the 

trench (a minimum of 200 mm into the ground), with compacted 

backfill installed to the original ground level 

  

Where ends of the silt fence fabric come together, they are 

overlapped, folded and stapled/screwed to prevent sediment 

bypass 

  



Slope steepness % Slope length (m) (maximum) Spacing of returns (m) Super silt fence length (m) 

(maximum) 

0 – 10% Unlimited 60 Unlimited 

10 – 20% 60 50 450 

20 – 33% 30 40 300 

33 – 50% 30 30 150 

> 50% N/A 20 N/A 



 

Contractor: Date:  

Time: 

Consent #: Site: 

Construction checklist (refer Figure below and Section F1.5 of 

GD05 for further details) 

Yes 

() 

No  (X)  

(Add comments to explain) 

Silt socks are installed on the contour. Where this is not possible, or 

where there are long sections of silt sock, short silt sock returns are 

installed, projecting up-slope from the silt sock to minimise 

concentration of flows. Returns are a minimum of 2 m in length 

  

Silt socks are overlapped by >1 m and joined by a sleeve where more 

than one length of silt sock is used 

  

Silt sock “wings” are installed at either end of the silt sock, projecting a 

sufficient length up-slope to prevent outflanking 

  

The silt sock is pegged and secured, depending on the application   



 

Contractor: Date:  

Time: 

Consent #: Site: 

Construction checklist (refer Figure below and Section F1.6 of 

GD05 for further details) 

Yes 

() 

No  (X)  

(Add comments to explain) 

An emergency bypass is included   

The device does not allow water to bypass its intended flow path   

The device is removed as soon as possible following the completion of 

works 

  



 

Contractor: Date:  

Time: 

Consent #: Site: 

Construction checklist (refer Figure over page and Section F2.0 

of GD05 for further details) 

Yes 

() 

No  (X)  

(Add comments to explain) 

All components are on site including: 

 Rainfall catchment tray 

 Header tank 

 Displacement tank 

 Flocculant reservoir tank 

  

The design approach has been followed – this should provide sizing of 

the various elements and pipe sizes. Check that the flocculant volume 

has been based on site soil testing 

  

Rainfall tray has been constructed and sealed along any joints and 

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 has capacity to hold runoff from the 50% AEP 

event 

  

The flocculant reservoir tank is larger than the displacement tank and 

of sufficient capacity to dose a large storm 

  

The flocculant tank outlet is a 20 mm hose located at the point that will 

retain flocculant for the dosing of runoff from the 50% AEP event w/out 

displacement 

  

The dosing point of the outlet into the sediment diversion channel is at 

least 10 m upstream of the forebay 

  



ay Rainfall tr 

Pipe tor ainwater header 

Housing 

ank 

nk drain 

valve 

Header ta 

Shutoff 

'"'-'-------Displace menttank 

Lockable door 

Front 

nt reseivoir tank 

f 

I I 
,-J 

;= 

~ High rate outlet (10mm0) 

II 
Low rate outlet (3mm0) 

q II 

I u u Timber frame 

: 
Rear 

IL - -- - J 

~ x Hose to convey 
flocculant to inflow 
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Contractor: Date:  

Time: 

Consent #: Site: 

Construction checklist (refer Figure over page and Section G1.0 

of GD05 for further details) 

Yes 

() 

No  (X)  

(Add comments to explain) 

The cleaner water is always dewatered at the top first, then the 

residual sediment-laden water is pumped to a tank/truck 

  

The outlet to any pumped water is not creating any erosion issues. In 

some cases, an energy dissipater and a stabilised area may need to 

be constructed to discharge the pumped flows into 

  

The discharge is being monitored to ensure the pumped discharge is 

meeting the required discharge standards at all times 

  

A minimum of 100 mm water clarity is required to pump directly offsite. 

If there is not 100 mm water clarity, the water is either: 

 Treated in situ until the clarity is achieved and then pumped 

offsite 

 Pumped to a sediment retention device, tank or skip for 

settlement or flocculant treatment device before discharge 

offsite (Note: If pumping to a DEB or SRP, the outlet should be 

capped until it has been checked that 100 mm clarity has been 

achieved before the water is released) 

 Pumped to a tanker and removed offsite 

  

Water is recycled wherever possible (e.g. for dust suppression or 

earthworks conditioning) 

  

Small volumes of sediment-laden water are pumped to a silt fence or 

decanting earth bund, but do not overwhelm these practices 

  

Larger volumes of sediment-laden water are pumped to a sediment 

forebay of a sediment retention pond 

  



 

Contractor: Date:  

Time: 

Consent 

#: 

Site: 

    

Construction checklist (refer Section G4.0 of GD05 for further 

details) 

Yes  

() 

No (X)  

(Add comments to explain) 

Stream diversion channel has the capacity to accommodate the 5% 

AEP 

  

Contingency measures in place if the diversion channel is 

exceeded/unable to be constructed to accommodate the 5% AEP 

  

Appropriately stabilised at grades >2%   

Non-erodible dam upstream and downstream   

Channel cross-section is parabolic and not V-shaped   

Consider fish passage (based on, season, duration and location of 

diversion etc.) 

  



 

s recommended line types and symbols for use in ESC Plans. These are lis



Line type / ESC practice measure Recommended symbol 
Baffles 

Catchment boundary 

Check dam - ► - ► 

Clean water diversion bund ~ ~ -

Coffer dam I I I I I 

Contour drain =?CD=? 
Decanting earth bund (not to scale) 'y 
Dirty water diversion bund - >R >R 

Earth bund Il l Il l 

Earthworks extent (approx) ---------
Existing boundaries -

Existing contours '----53 _ ___ ,,, 

Existing watercourse > > > 
Existing stormwater (pipe) reticulation - ·- ·- ·- ·- ·- ·-
Flow direction ~ 

Geotextile 

Haul road centreline -

Hydro seeding ® 
Level spreader I I I 
Mulching @ 
Permanent seeding ® 
Pipe drop structure/ flume =? POS =? OR =? F =? 
Proposed contours '------5_3 ___.,, 

Proposed culvert ____ ................ 
Rain activated treatment system I (/), I 
Rock rip-rap ~a~~;a:~ ~ 
Sediment retention pond (drawn to scale) I HI 
Silt fence ----0-----0---0 

Silt sock cr=:c=:> 
Stabilised entranceway ~ 
Stormwater inlet protection [ITO 

Super silt fence --0 □ 
Surface roughening [Z] 
Temporary seeding ® 
Temporary watercourse crossing =M= 
Temporary watercourse diversion ⇒o(= 
Top soiling m 
Turfing ((0 
Works within watercourse (area of works) 1111 11 111 11 11 11 I I I I I I I I I II 
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I. AU EROSION ANOSEDJM£NTC0NTRO L MEASURES AR£ TO 
COMPLY WIT H GD05. 

2 . BUORECOMM ENCING WORKS THE CONTRACTOR SHALL 
ENSURETHATTHEY HAVE. A COPY OFTHERfSOURCE 
CONSENT FROM T HE ENG INEER. 

J . ANY MODIFICATIONS TOTHECONSENTED EROSION AND 
SEDlM ENT CONTROL DRAW!NG MUST BE APPROVED BY 
AUCKLAND COUNCIL PRIO R TO CONSTRUCTION 

4. THEE.XTENT OF AREAS TO BE W0 Rk£0AR£TO BE CLtARLY 
IDE.NTJFIED AN D ALL EROSION ANO SE.DlMENT CONTROL 
MtASURES IN PLACE.AND APPRO VED BEFORE £ARTH W0Rk S 
COMM ENCE. 

5 . All SEDI MENT RETENTION FONDS ARE TO INCLUDE A RAIN 
ACTIVATED DOSI NC SYSTE.M (RACOS), D£.SJ GNEDSPECIFICALL Y 
FORT HE SITE 

6. MAINTENANCE OF T HE EROSION AN O SE DIMENT CO NTROL 
MEASURES IS THESO L EANO EXCLUSIVE RESPONSIBILITY OF 
THE CONTRACTOR 

7. CONTOUR DRAINS A RE TO BE INSTAllE-OAT JOrn SPAC ING 
ANO 6 £ PROVIDED ATTHE-ENOOF £.ACH DAY 

8 . All OEB,ARETO HAVE A MINIMUMVOLUMEOF2'60F THE 
CONTRI BUTING CATCHMENT AREA AND CONSTRUCTED TO 
COMPLY WITH GD05 DESIGN C RITERIA 
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 

Property Form of Polyaluminium chloride 

Liquid* 

pH of solution 2.6 ± 0.3 

Specific gravity 1.2 (at 10.1% Al2O3 or 5.3% as Al) 



Flocculant test jar Concentration 

(mg of Al/L) 

Concentration 

(Parts of Al per million, ppm) 

Volume of 1% solution 

(ml) 

0 0 (control) 0 0 

1 1 mg/L 1 ppm 1.56 

2 2 mg/L 2 ppm 3.1 

3 4 mg/L 4 ppm 6.2 

4 6 mg/L 6 ppm 9.4 

5 8 mg/L 8 ppm 12.5 

6 10 mg/L 10 ppm 15.6 
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Aluminium 

concentration (mg/L) 

Clarity (mm) 

after 5 mins 

Clarity (mm) 

after 30 mins 

Clarity (mm) 

after 60 mins 

Final pH after 

60 mins 

Final turbidity after 

60 mins (NTU) 

0 25 30 30 7.92 360 

2 35 50 50 7.88 204 

4 80 85 90 7.69 69 

6 80 85 105 7.51 53 

8 85 95 110 7.06 54 

10 95 95 110 6.58 61 
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