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EXECUTIVE SUMMARY 
 
 
SEEC Morse McVey have prepared this Erosion and Sediment Control Plan as part of an 
Environmental Assessment (EA) being prepared by City Plan Services and RW Corkery & Co. 
Pty Limited. 
 
It has been prepared following the guidelines and recommendations for a Soil and Water 
Management Plan (SWMP) in Landcom, 2004 (The “Blue Book”). 
 
This Plan includes an assessment of the inherent site constraints and opportunities for erosion 
and sediment control as they existed at the time of inspection, plus identification of how the 
proposed works might affect the natural conditions.  A plan for managing erosion and 
controlling sediment is included, with the ultimate aim being to minimise the risk of pollution to 
receiving waters. 
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1 INTRODUCTION 
 
SEEC Morse McVey have been commissioned by South Coast Concrete Crushing and 
Recycling Pty Ltd (SCCCR) to prepare an Erosion and Sediment Control Plan for the 
continuation and expansion of extractive operations at the Nowra Brickworks Quarry, South 
Nowra (the “quarry site”).  This report forms part of an Environmental Assessment for the site 
being prepared by City Plan Services Pty Limited and R.W. Corkery & Co. Pty Limited.  This 
report includes: 
 

• an assessment of soil and water related issues as they relate to erosion and 
sediment control; 

• details for how erosion and sediment control can occur at this site given the 
nature and scope of the proposed activities; and  

• a plan drawing showing the location of erosion and sediment control works. 

 
This report forms a companion report to a Soils Assessment report prepared by SEEC Morse 
McVey for the site and presented as Part 7A of the Specialist Consultant Studies 
Compendium. That report is referred to hereafter as the “Part 7A Report”. 
 
Nearly all of the site’s northern portion (i.e. ML 5087) has been disturbed by previous and 
ongoing quarrying activities.  Soils are generally absent in this area having been stripped long 
ago and, in many cases, used to create the existing site perimeter bunds.  
 
 
2 PROPOSED ACTIVITIES 
 
In summary, the Project would involve the following activities. 
 

• Construction of a sealed site access road from the intersection of the site access 
road and the Princes Highway for a distance of approximately 150m. 

• Construction of a wheel wash facility, dual weighbridge and office and a sealed 
visitor’s carpark prior to the annual production from the quarry reaching 250 000t. 

• Staged extraction of shale material (“extracted material”) from a proposed 
extraction area of 15.0ha, incorporating an existing extraction area of 
approximately 2.0ha.  Weathered shale material would be extracted using an 
excavator and stockpiled or direct loaded into road registrable trucks for 
transportation to the quarry’s customers.  Unweathered shale material would 
initially be blasted before being extracted using an excavator.  Extraction 
operations would generally progress from north to south. 

• Importation and stockpiling of up to approximately 50 000t per year of selected 
construction, concrete and waste bitumen material (“recycling material”) for 
recycling by crushing and blending with extracted material to produce quarry 
products. 
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• Importation and stockpiling of up to approximately 125 000t per year of quarry 
products from other quarries (“blending materials”) for blending with extracted 
material to produce saleable products. 

• Processing and blending of extracted, recycling and blending material to produce 
general and specialised products for construction, road maintenance and other 
purposes.  Processing operations would be undertaken with a mobile processing 
plant which would be located as close as practicable to the active extraction area 
and would be relocated regularly within the extraction area. 

• Stockpiling of quarry products within the extraction area. 

• Loading, sale and dispatch of an average of approximately 300 000t per year, to 
a maximum of approximately 500 000t per year, of quarry products using road 
registered heavy vehicles. 

• Importation and placement of up to approximately 200 000t per year of VENM.  A 
portion of this material would be processed and blended with other materials to 
produce saleable products.  The remainder would be placed within completed 
sections of the extraction area to establish a final landform that mimics the pre-
extraction landform within the Project Site.  Placement operations would 
generally progress from north to south. 

• Progressive rehabilitation of areas no longer required for extraction or placement-
related activities. 

• Implementation of comprehensive systems to manage noise, vibration, air quality, 
hydrology, traffic, ecology, noise and blasting, air quality, Aboriginal heritage, 
soils and land capability-related issues. 

 
Figure 1 provides the Project Site Layout. 
 
 
 
3 EXISTING CONDITIONS 
 
3.1 General Conditions 
 
The southern portion of the site is covered by woodland and occupies a very gently inclined 
rise and is mostly under native vegetation.  The highest point occurs adjacent to the southern 
boundary, with slopes falling away very gently (less than 2% in most cases) to the north-east 
or north-west from a very slight north-south trending ridge.  A series of gravel tracks run 
through the woodland.  High (approximately 5 m) earth bunds have been established around 
the perimeter of the site.  The stability of these ranges from good (completely stabilised with 
vegetation) to moderate (only partially stabilised, with minor evidence of sheet and rill erosion).  
The entire northern portion of the site has been modified for quarrying activities. 
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3.2 Soils 
 
3.2.1 Soil Landscape Mapping 
 
This site is included in soil landscape mapping by the Soil Conservation Service (Hazelton, 
1992) for the 1:100,000 scale Kiama sheet (9028).  Mapping suggests that the site lies on the 
Nowra Soil Landscape, which occurs on moderately to gently undulating rises on Nowra 
Sandstone, but with occasional shale lenses.  Site and soil investigations by SEEC Morse 
McVey staff confirm that this delineation is correct. 
 
According to Hazelton (1992), soils of the Nowra Soil Landscape include: 
 

• Brown or Yellow Podzolic Soils, 

• Soloths, and 

• Occasional Yellow Earths 

 
The soils identified during the soil assessment (Part 7A Report) were primarily Brown Podzolic 
Soils and Soloths.  Soloths tended to occur in areas of sandstone and siltstone and the 
underlying grey, clayey layer occurred at shallower depths in the profile.  Brown Podzolic Soils 
tended to occur over shale or in better drained areas and often had a slight reddish hue in the 
subsoil.  The underlying grey, clayey layer was generally slightly deeper in these soils.  
 
 
3.2.2 Onsite Soil Testing – Physical Properties 
 
A series of nine test pits were excavated and sampled for the Part 7A Report in the southern, 
undisturbed section of the site.  Only the A and B2 horizons were investigated (note that a B1 
horizon is generally absent or is masked as a sharp texture change between the A and B2 
horizons).  Below the B2 horizon lies a zone of grey, pallid clay (B3 horizon) that is the 
uppermost layer exploited for quarrying activities.  Additional visual soil observations were 
conducted in opportunistic locations across the subject site to confirm that the soils identified 
represented a typical cross-section of the overall conditions. 
 
Soils across the southern, undisturbed section of the site were found to be fairly homogenous, 
with minor differences in the depth and colour of each layer.  Generally, two distinct layers 
were identified described in Table 1. 
 

Table 1 
Summary of Soil Characteristics 

Layer Lower depth range Average layer thickness Description 
1 – topsoil (A) 110 to 310 mm 215 mm Dark brown massive to weakly 

pedal silty clay loam. 5% coarse 
fragments. 

2 – subsoil (B2) 330 to 720 mm 290 mm Olive-brown to reddish-brown 
weakly pedal medium-heavy 
clay. <5% coarse fragments. 
Sodic. Occasional grey mottling. 
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The A horizons are fairly consistent across the site, apart from variations in depth.  These are 
discussed in detail in the Part 7A Report.  Topsoils are prone to becoming hardest when dry 
and could easily suffer structural decline and bogginess if worked when too wet. 
 
The B2 horizons have fairly consistent texture (medium to medium-heavy clays) and are 
universally sodic (soapy to the touch when moistened).  Colour varies from olive-brown to 
reddish-brown.  Areas with olive-brown B2 horizons are typically shallower overall and indicate 
impeded drainage and/or underlying siltstone, sandstone or mudstone.  Areas with reddish-
brown B2 horizons are typically slightly deeper and indicative of better-drained soils and/or 
underlying shale.  Landscape position (i.e. ridge, midslope etc.) has very little bearing on 
overall soil depth nor on soil profile characteristics.  We assume that this is because there is 
insufficient slope to significantly influence colluvial patterns of soil formation in this landscape.  
Rather, soils have formed in situ from direct weathering of the underlying rock.  Hence the 
observable differences in soil characteristics over relatively short distances.  
 
Subsoil layer depth is explored in further detail in the Part 7A Report.   
 
 
3.3 Soil Laboratory Testing 
 
Representative samples from Test Pit 9 (Layers 1 and 2) were sent to the Department of 
Lands Soil Research Laboratory in Scone, NSW for testing to establish their erodibility. At our 
request, the laboratory conducted both chemically (i.e. using a dispersing agent such as 
Calgon) and mechanically (i.e. no dispersing agent added, but soils are mechanically shaken 
for 6 hours) dispersed Particle Size Analysis (PSA).  For erosion and sediment control 
purposes, the mechanically dispersed test results are far more relevant than the chemically 
dispersed tests. A copy of the results is included in Appendix 1. 
 
K-factors (i.e. erodibility) were calculated at 0.022 to 0.049 for the chemically dispersed 
samples and 0.037 to 0.055 for the mechanically dispersed samples.  All calculations for 
erosion and sediment control will, therefore assume a worst-case figure of 0.055.  
 
Other physical and chemical properties (particularly relating to the use of the soils in 
rehabilitation activities) is included in the Part 7A Report. 
 
 

4 BACKGROUND INFORMATION FOR EROSION AND 
SEDIMENT CONTROL 

 
The following information is relevant background information that was taken into account 
during preparation of this Erosion and Sediment Control Plan. 
 

• Soil disturbance within the site will be staged, with operations proceeding from 
north to south as indicated elsewhere within the Environmental Assessment.  We 
are advised that each year, the proponent would identify the area needed for the 
following 12 months of operations and would only clear and strip soil from that 
specific area.  For the purposes of this report, we will certainly assume a worst-
case scenario for soil disturbance of 2.5 ha (i.e. one entire Stage area in a single 
year, which is highly unlikely); 
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• According to Landcom (2004), the soils are Hydrologic Group C (i.e. low 
infiltration and moderate runoff potential).  In addition, soils: 

− are duplex (i.e. strong texture contrast between top- and sub-soil); 

− often have heavy clay subsoils; 

− have weak structure which is easily degraded by poor management 
practices; 

− are imperfectly drained in many locations, indicated by subsoil mottling and 
pallid clay zones; and 

− have a moderately high runoff potential when ground cover is removed and 
soil surfaces are smooth and compacted. 

• According to Landcom, (2004), soils are sediment Type D (dispersible). This is 
confirmed by the laboratory testing for Test Pit 9, layer 2; 

• According to Landcom, (2004), these soils are suitable for use in earth walls for 
sediment basins, providing adequate compaction is achieved with soils in a moist 
condition; 

• The potential soil loss is calculated at 123 tonnes/hectare/year (Soil Loss Class 
1, which is very low) using the Revised Universal Soil Loss Equation (RUSLE) 
using the following inputs. 

− R-Factor (rainfall erosivity): 4230. 

− K-Factor (soil erodibility): 0.055 (TP9, Layer 1). 

− LS-Factor of 0.407 (Slope of 2% and slope length 80 m). 

− P-factor of 1.3 (i.e. assuming no specific surface management). 

− C-factor of 1.0 (i.e. assuming no ground cover). 

• The peak flow runoff coefficient (C10) for the site is 0.88 for Group C soils on 
disturbed lands (Landcom, 2004).  The value for C10 reduces to 0.8 on stable, 
undisturbed lands (Pilgrim,1987); 

• The rainfall depths for the 75th percentile are used to size sediment basins. 
Figures are from Table 6.3a in Landcom, (2004) and are based on rainfall 
records from Batemans Bay. 

− 5-day: 22.1 mm. 

− 10-day: 37.4 mm. 

− 20-day: 72.0 mm. 

• The volumetric runoff coefficient (Cv) for the site is based on the selected rainfall 
depth and the soil hydrologic group, with figures from Table F2 in Landcom, 
2004: 

− 5-day basin volume: 0.35 

− 10-day basin volume: 0.51 
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− 20-day basin volume: 0.70 

• All temporary erosion and sediment control structures, including catch drains, 
earth banks, level spreaders etc. are to be constructed for stability in the 10-year 
ARI time-of-concentration event. Note that sediment basin spillways are to be 
designed for stability in the 100-year ARI event; 

• Permanent water control structures are to be designed for stability in at least the 
20-year ARI event; 

• The volume of any sediment retention structure(s) such as sediment basins, may 
need to change over the life of the development as the relative area of 
disturbance changes; 

• When dry, soils are prone to wind erosion if protective ground cover is removed. 

 
 
5 EROSION AND SEDIMENT CONTROL PLAN 
 
5.1 Introduction 
 
Figure 1 presents the conceptual location of the various components of the Sediment and 
Erosion Control Plan.  The location of various components of the plan would be relocated 
during the life of the Project as extraction and placement operations progress.   
 
The following subsections present the various components of the Erosion and Sediment 
Control Plan. 
 
 
5.2 General Requirements 
 
The following general requirements should be implemented. 
 

• Ensure contractors undertake all soil and water management works as instructed 
in this document and following the guidelines in Landcom, (2004). 

• Inform all workers of their responsibility in minimising the potential for soil erosion 
and pollution to downstream areas.  

• Make ongoing changes to this plan as works proceed, taking into consideration 
the area of disturbance at any one time. 

• Runoff from the undisturbed areas in the south of the site is mostly “clean”.  This 
water can be diverted into local watercourses with a minimum of treatment. 

• Potentially sediment-laden runoff from cleared areas (i.e. those lands to be 
quarried in the following 12 months) is to be diverted into sediment retention 
structures.  Note that sediment basin(s) can be sited in the quarry pit if so desired 
and runoff directed into it. 

• Ensure erosion and sediment control works remain in place until lands are 
rehabilitated and successfully stabilised. 
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5.3 Schedule of Works 
 
The following works would be implemented immediately following receipt of planning approval. 
Note reference to drawings refer to standard drawings from Landcom (2004). The relevant 
drawings are presented in Appendix 2. 
 

• If not already in place, install perimeter bunds around the site.  These are to be 
earth banks made from soil stripped on the site. They are to be approximately 5 
m high, with side batters no greater than 1(V):2(H) on eastern and southern faces 
and 1(V):3(H) on western and northern faces. 

• Stabilise perimeter bunds to achieve a C-factor of 0.1 within 10 days of their 
formation.  Note that a C-factor of 0.1 is achievable with 60% vegetation cover. 

• Install sediment fencing (Drawing SD 6-8 – Appendix 2) along the toe of any 
newly formed perimeter bunds and at the downhill edge of cleared areas to retain 
the coarse sediment fraction. 

• Stabilise the site access to minimise the risk of sediment being tracked onto 
public roads. 

• Should a sediment basin be constructed at the natural surface, establish the 
basin, including the basin outlet, for the 100 year ARI storm event in accordance 
with Drawing SD 6-4 (Appendix 2).  Install marker pegs to show the top of the 
sediment storage zone and the settling (water) zone. 

• Alternatively, divert all potentially sediment-laden water into the extraction area. 
Potentially sediment-laden water within the extraction area will require treatment 
in accordance with Landcom (2004) prior to being released, if it is to be released. 

• Construct earth bank EB1 (SD 5-6) to direct flows from the mostly-vegetated, 
undisturbed lands in the south of the site as shown on Figure 1.  This runoff is 
unlikely to contain significant volumes of sediment and, as such, is considered 
“clean”. 

• Divert all runoff from disturbed areas into the Sediment Basin or the extraction 
area.  This may require establishing several basic earth banks (SD 5-5). 

• Stabilise land surfaces disturbed by construction of erosion and sediment control 
structures as soon as final levels are established.  Refer to Section 4.7 below for 
details of stabilisation. 

• Only lands required for extraction-related purposes during the following 12 
months are to be cleared and stripped. Otherwise, they are to be left undisturbed. 

• Conduct regular monitoring of erosion and sediment control measures to identify 
problems or maintain various measures as required. Section 4.8 below contains 
further details of monitoring and maintenance schedules. 

• Progressively rehabilitate disturbed areas as works are completed.  Sediment 
control structures are to remain in place until rehabilitated lands have 
successfully stabilised and are to be removed at the end of the quarry’s 
operation. 
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5.4 Erosion Control 
 

The following erosion control measures would be implemented during the life of the Project. 
 

• The soil erosion hazard on the site would be kept as low as practical by 
minimising the overall area of disturbance.  Some ways of doing this include the 
following. 

− Staging works so that only lands to be quarried in the following 12 months 
are cleared and stripped. 

− Limiting access to minimise the area of disturbance and limit the amount of 
land requiring regular applications of water for dust-control. 

− Limiting the width of haul roads to that which is safe for heavy vehicle 
passage. 

− Establishing barrier fencing (note that this can simply be tape wound around 
star pickets) to delineate no-go areas (i.e. areas that are outside of the 
regular works zone at that time) and minimise the risk of accidental entry. 

• Plan works so that, where practicable, the amount of time that soils are exposed 
to the forces of erosion is minimised. 

• Stockpiles are to be sited at least five metres from areas of likely concentrated or 
high-velocity surface water flows, especially diversion drains and roads (including 
road drains).  Install a sediment fence a the toe of stockpiles on their downhill 
side. 

• Lands cleared for the following 12 months of quarrying operations are to be 
stripped within 10 days of vegetation clearing occurring or else a temporary cover 
will be applied to lower C-factors to 0.1 within 20 days (see Table 2). 

− While C-factors are likely to rise to 1.0 during the operations phase, they 
should not exceed those given in Table 2 in the long term.  The 
requirements of Table 1 can be achieved with a temporary vegetative cover 
of suitable sterile species. 

• Vegetation cleared from on site would be coarsely mulched and stockpiled for 
later re-use as a protective ground cover during rehabilitation works or as a 
temporary cover for cleared areas until they are ready for stripping. 

• During windy weather, unprotected areas (including haul roads) would be kept 
moist (not wet) by sprinkling with water to reduce wind erosion (or use an 
alternative spray-applied wind-erosion control measure). 

• When rehabilitating surfaces, soils would be left with a loose surface to 
encourage water infiltration and help with keying topsoils later. 

• Final landscaping will be undertaken as soon as possible and within 15 working 
days from placement of topsoil in a particular area.  This will include primary 
revegetation/mulching to provide a quick, temporary cover before a more 
permanent cover of native vegetation is established. 

• Revegetation areas will be watered regularly until an effective cover has properly 
established and plants are growing vigorously.  
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Table 2 
Maximum acceptable C-Factors at nominated times during works 

Lands Maximum 
C-Factor 

Remarks 

Waterways and other 
areas subjected to 
concentrated flows, post 
construction 

0.05 Applies after ten working days from completion of 
formation and before they are allowed to carry any 
concentrated flows. Flows will be limited to those shown 
in Table 5.2 of Landcom, 2004. Foot and vehicular traffic 
will be prohibited in these areas. 

Stockpiles, post 
construction 

0.10 Applies after ten working days from completion of 
formation. Maximum C-Factor of 0.10 equals 60% 
ground cover. 

Waterways and stockpiles 
during construction and 
all other lands after 
construction has ceased 

0.15 Applies after 20 working days of inactivity, even though 
works might continue later. Maximum C-Factor of 0.15 
equals 50% ground cover. 

 
 
5.5 Sediment Control 
 
The following Sediment Control measures would be implemented during the life of the Project. 
 

• Install sediment fencing following SD 6-8 along the toe of any newly formed 
perimeter bunds, at the downhill edge of cleared areas and in other areas of 
potential erosion to retain the coarse sediment fraction. 

• Install the sediment basin as described in Section 4.3, or, alternatively direct all 
potential sediment-laden water into a sediment basin within the extraction area.  
Appendix 3 contains calculations detailing the sizing of the basin that will be 
required if potentially sediment-laden water is to be discharged from site. 

• Based on the 20-day rainfall depth, the sediment basin will: 

− Have a total volume of 6,088 m3; and 

− Contain a sediment settling zone (i.e. water zone) of 6,048 m3 and a 
sediment storage zone of 40 m3. 

• Note that, if so desired, the sediment basin can be made smaller to 
accommodate only the 10-day or 5-day rainfall depth.  However, if this occurs, 
the maintenance intervals must be shortened accordingly. 

• Note that sediment basin capacity can be adjusted if the catchment area 
conditions change.  The above calculation assumes 12 ha drains into the basin. If 
progressive rehabilitation activities stabilise lands in the north of the site and 
these lands no longer drain into the basin, the basin can be made smaller 
accordingly. Refer to the calculations in Appendix 3 for details of basin sizing. 

• The sediment basin can be drained by pumping it to the existing Water Storage 
Facility (see Figure 1).  However any water to be discharged from the Water 
Storage Facility can only contain a maximum of 50 mg/L of suspended sediment.  
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We recommend that flocculation occur in the sediment basin prior to pumping it 
to the Water Storage Facility unless the presence of intercepted groundwater 
makes this impossible.  If flocculation won’t occur in the Sediment Basin, the 
Water Storage Facility must be designed to accommodate at least the same 
sediment storage volumes as Sediment Basin 1 and will need to be flocculated to 
achieve 50 mg/L of suspended sediment in discharge waters. 

• The Sediment Basin should be flocculated within sixteen days (for a 20-day 
basin) of the design storm event (or if the design storm event is exceeded).  
Refer to Appendix 4 for flocculation procedures or see Appendix E of Landcom, 
(2004). 

• Water should only be discharged from the storage basin after allowing sufficient 
time for flocculation of sediment so that the level of suspended solids in 
discharge waters is less than 50 mg/L.  This provision applies even if water from 
the sediment basin is being pumped to the Water Storage Dam. 

• Should the Sediment Basin be constructed on the natural ground surface, it 
would have one or more pegs placed on the floor or side walls to clearly indicate 
where the base of the settling zone and the upper limit of the sediment storage 
zone occurs. 

• The Storage Basin would be drained following significant storm events to regain 
design capacity within sixteen days (for a 20-day basin) of the storm event. 

• The Storage Basin would have any accumulated sediment removed when design 
capacity is exceeded. 

• Should the Sediment Basin be constructed on the natural ground surface, it 
would have a single outlet designed following Drawing SD 5-6 (Appendix 2) to 
convey runoff in excess of the design storm volume.  This outlet will be designed 
for stability in the 100-year ARI event and will discharge into local watercourses. 

• Sediment removed from any trapping device will be disposed of within the area of 
extraction undergoing backfilling operations. 

 
 
5.6 Water Management 
 
The following water management measures would be implemented during the life of the 
Project. 
 

• A series of basic diversion drains would be constructed in accordance with 
Drawing SD 5-5 (Appendix 2).  These drains would be located in a manner to 
ensure that all potentially sediment-laden surface water is directed to the Storage 
Basin. 

• An Earth Bank Diversion (EB1) would be constructed according to Drawing SD 5-
6 (Appendix 2). 
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• Capture all runoff from uncleared, undisturbed lands in the south of the site.  This 
drain: 

− would be sized and lined according to Drawing 07000469-01 to divert runoff 
from the vegetated lands to the south away from the works area; 

− would direct flows to a basic sediment retention structure (note that, for the 
most part, these lands are well vegetated so the amount of sediment will be 
minimal) and a level spreader (SD 5-6); and 

− would be moved progressively south as the operations area proceeds 
southward.  The original outlet structure can be used if so desired, or a new 
level spreader installed each time EB1 is relocated. 

• Where haul roads or access tracks cross the diversion drains, pipes would need 
to be installed. Pipe inlet and outlet points will need to be stabilised using an 
energy dissipater; 

• Install temporary earth diversion drains (SD 5-5) at the discretion of the site 
manager to mitigate against unforseen erosion hazards, particularly when heavy 
rainfall is forecast.  These can be used to break up long slopes into lengths no 
greater than 80 m; 

• On the site access road, install berms where there is a consistent slope greater 
than 80 m long.  These are designed to reduce the velocity of water flowing down 
the road and divert it onto adjacent, stabilised lands. 

 
 
 
5.7 Pollution Control 
 
The following pollution control measures would be implemented during the life of the Project. 
 

• Water detained in the Sediment Basin would be tested for concentration of 
suspended solids.  If the level is less than 50 mg/L it may, subject to the terms of 
the Environment Protection Licence, be discharged straight to local 
watercourses.  If not, it must be flocculated prior to discharge. 

• As previously mentioned, we expect that water from the basin would be pumped 
to the Water Storage Facility.  If this occurs, any discharge from the Water 
Storage Facility would need to comply with the same requirements for suspended 
sediment (i.e. 50 mg/L), flocculation and maintenance as the sediment basin. 

• If the level of suspended solids is greater than 50 mg/L, basins will be flocculated 
(Appendix 4) before discharge occurs (unless the design storm event is 
exceeded). 

• Sediment removed from any trapping device will be disposed of within the area of 
active backfill within the Extraction Area. 
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5.8 Rehabilitation and Soil Management 
 
5.8.1 Soil Handling and Timing Measures 
 
The following soil handling and timing measures would be implemented during the life of the 
Project. 
 

• Soils at the site have massive to weak structure and are prone to structural 
decline if worked when wet.  As such, soils are not to be handled (stripped, 
stockpiled or worked) when they are too wet or too dry.  A moderately moist 
condition is best.  This will help minimise the risk of soil structural decline, the 
formation of hardsetting surfaces on stockpiles and excessive bogginess caused 
by waterlogging. 

• Schedule works so that the duration from the conclusion of land shaping (i.e. 
progressive rehabilitation to establish the final land form) to completion of final 
vegetation establishment is less than 15 working days.. 

• While C-factors are likely to rise to 1.0 regularly during the works program, they 
will not exceed those given in Table 2. 

• The requirements of Table 2 can be achieved in a variety of ways, including: 

− through the use of an appropriate soil binder (e.g. Terra-Control) in areas of 
sheet flow such as on stockpiles; 

− through the use of anionic bitumen emulsion sprayed over Hessian cloth (at 
0.5 L/m2) in areas of concentrated flow; 

− by using a temporary vegetative cover (e.g. on stockpiles); and 

− by using Reinforced Erosion Control Products in areas of concentrated flow 
(e.g. diversion drains, basin outlets). 

 
 
5.8.2 Topsoil and Subsoil Stockpiling 
 

• Topsoil and subsoil would be stockpiled separately and the details of each 
stockpile recorded appropriately.  For further details, refer to the Part 7A Report.. 

• Stockpiles would be constructed following Drawing SD 4-1 (Appendix 2); 

• Stockpiles would be placed at least 2 m from: 

− existing vegetation; 

− concentrated water flowpaths (e.g. creeks, swales, diversion drains etc.); 

− roads; and 

− other hazard areas (e.g. edge of quarry pit wall); 

• Stockpiles would be low, flat, elongated mounds and, as far as is practicable, 
would be no more than 2 m high (to maintain the viability of seed in the mound. 
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Any higher and the centre of the mound can become oxygen-depleted, reducing 
the potential viability of the seed store). 

• If they are to be in place for more than 10 days, stockpiles would be stabilised 
following their establishment.  This may occur through the application of mulch 
(e.g. from vegetation slashed onsite), hydroseeding/hydromulching or equivalent.  
Refer to Table 1 for C-Factor requirements on stockpiles. 

• Stockpile side slopes would be no steeper than 1(V):2(H) on eastern and 
southern faces and 1(V):3(H) on western and northern faces. 

• A sediment fence would be constructed 1 m from the toe of any stockpile on its 
downslope side. 

• Where practicable, stockpiles would be in place for no more than six months. 

 
 
5.8.3 Topsoil and Subsoil Replacement 
 
Note that topsoil replacement depths are detailed in the accompanying the Part 7A Report. In 
summary, the following topsoil and subsoil control measures would be implemented. 
 

• In all areas subjected to disturbance and requiring permanent vegetative 
stabilisation, topsoil and subsoil would be replaced to a minimum depth of 
250mm and 200mm respectively. 

• Handle soils only when they are moist (not wet nor dry) to minimise the risk of soil 
structural decline. 

• Following placement of subsoil materials, the surface would be left in a loose, 
rough condition to promote moisture infiltration and the keying-in of topsoil layer. 

• Leave topsoil in a scarified or ploughed condition once replaced to help moisture 
infiltration and reduce the risk of soil erosion. 

• Avoid compaction of recently topsoiled areas – establish barrier fencing if 
necessary to keep vehicles out. 

 
 
5.8.4 Revegetation 
 
Successful revegetation of lands, a principal stabilisation technique, requires: 

 

• availability of acceptable soil materials; 

• correct site preparation (see Standard Drawings SD 4-2 and SD 7-1 in 
Appendix 2); 

• selection of the most suitable establishment technique; 

• selection of appropriate plant species, fetiliser(s) and ameliorant(s); 
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• application of sufficient water for germination and to sustain plant growth if rainfall 
is insufficient; and 

• an adequate maintenance program. 

 
The following revegetation controls will apply to the Project: 
 

• Soil preparation for rehabilitation would accord with the recommendations 
included in the Part 7A Report.  The proposed final contours are included in this 
EA and they closely follow the pre-development ground surface levels. 

• Areas not satisfactorily revegetated would be investigated to determine the 
reason for failure.  Appropriate remedial action, including replacing any lost 
topsoil and resowing the site would then be undertaken. 

• Clearly visible barriers would be installed to limit access to the rehabilitation 
areas. 

• A temporary cover crop of suitable annual cereal species may be used on areas 
being revegetated with native species to give natives time to establish and help 
out-compete weeds.  This should be used in conjunction with native mulch 
(stockpiled from clearing activities in the south of the site). 

• Supplementary planting and inoculation of native species will be undertaken if 
required (i.e. if the soil seed store is not adequate to re-establish native 
vegetation). 

• Any areas of concentrated surface water flow are to be stabilised with a suitable 
grass species (not Kikuyu) capable of withstanding concentrated flows.  
Reinforced turf is recommended for post-construction (i.e. final stabilisation) 
activities where the flow velocity will not exceed 1.8 m/s in the 100-year ARI 
storm event. 

• Extensive watering will be required to assist in the establishment of vegetation in 
rehabilitation areas if rainfall is insufficient to promote germination and growth.  

 
 
5.9 Site Monitoring and Maintenance of Erosion and Sediment Control 

Works 
 
Following the guidelines set out in Landcom (2004), site monitoring would be undertaken 
during and after construction. 

• Waste receptacles will be emptied as necessary.  Non-processed wastes will be 
disposed of at an approved facility. 

• An internal auditing program would be initiated for the site.  The quarry manager 
would inspect the site at least fortnightly and maintain a log of inspections, paying 
particular attention to: 

− removal of spilled soil or other materials from near hazard areas; 

− removal of trapped sediment from sediment fences; 
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− the stability of all sediment fences; 

− whether barrier fencing is maintained and exclusion zones are being 
observed by all site workers and contractors; 

− whether progressive and prompt rehabilitation of lands and that 
rehabilitation has effectively reduced the erosion hazard (initiate upgrading 
or repair as appropriate); 

− whether additional erosion and/or sediment control works are necessary to 
ensure the desired water control is achieved, i.e. make ongoing changes to 
the Surface Water Management Plan; 

− whether erosion and sediment control measures are in a functioning 
condition until such time as all earthwork activities are completed and the 
site is rehabilitated; and 

• A rain gauge would be installed at the site and would be monitored by the site 
superintendent to determine the severity of any rain events; 

• Revegetation areas would be inspected regularly to investigate failures and 
program replanting as necessary; 

• An adequate watering and fertilising system would be maintained in revegetation 
areas; 

• Areas of localised soil erosion would be identified and appropriate preventive 
measures implemented.  These may include: 

− planting additional stabilising vegetation or wind breaks; 

− stabilising soils with mulches or alternative soil binders; and 

− taking steps to minimise any concentrated stormwater flows. 

• Any areas of localised poor drainage will be identified and appropriate remedial 
action taken.  This may include: 

− installing formalised drainage channels or pipes; 

− improving soil permeability by cultivating the soil surface; 

− improving soil permeability by installing infiltration trenches; and 

− planting moisture tolerant vegetation in problem areas. 

• The first time waters are to be discharged, at least one sample will be sent to a 
NATA-registered laboratory for analysis first to ensure that the 50 mg/L level is 
being met.  Further, a sample will be calibrated to the 50 mg/L level and returned 
to the site so a visual assessment can be made in future to ensure the criterion is 
being met.  The sample should contain a small quantity of a chemical dispersing 
agent to prevent settling; 

• Check the basin outlets for stability and check the operation of all pumps. 
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Soil Laboratory Test Results 
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Standard Drawings (from Landcom, 2004) 
 
 

(No. of pages excluding this page = 7) 
 



SOUTH COAST CONCRETE CRUSHING 7B - 32 SPECIALIST CONSULTANT STUDIES 
AND RECYCLING PTY LTD   Nowra Brickworks Quarry 
Report No. 742/04  Part 7B: Erosion and Sediment Control 

 

This page has intentionally been left blank 



SPECIALIST CONSULTANT STUDIES 7B - 33 SOUTH COAST CONCRETE CRUSHING 
Nowra Brickworks Quarry  AND RECYCLING PTY LTD 
Part 7B: Erosion and Sediment Control  Report No. 742/04 
 

 

 



SOUTH COAST CONCRETE CRUSHING 7B - 34 SPECIALIST CONSULTANT STUDIES 
AND RECYCLING PTY LTD   Nowra Brickworks Quarry 
Report No. 742/04  Part 7B: Erosion and Sediment Control 

 

 
 



SPECIALIST CONSULTANT STUDIES 7B - 35 SOUTH COAST CONCRETE CRUSHING 
Nowra Brickworks Quarry  AND RECYCLING PTY LTD 
Part 7B: Erosion and Sediment Control  Report No. 742/04 
 

 

 
 
 



SOUTH COAST CONCRETE CRUSHING 7B - 36 SPECIALIST CONSULTANT STUDIES 
AND RECYCLING PTY LTD   Nowra Brickworks Quarry 
Report No. 742/04  Part 7B: Erosion and Sediment Control 

 

 

 
 



SPECIALIST CONSULTANT STUDIES 7B - 37 SOUTH COAST CONCRETE CRUSHING 
Nowra Brickworks Quarry  AND RECYCLING PTY LTD 
Part 7B: Erosion and Sediment Control  Report No. 742/04 
 

 

 
 
 



SOUTH COAST CONCRETE CRUSHING 7B - 38 SPECIALIST CONSULTANT STUDIES 
AND RECYCLING PTY LTD   Nowra Brickworks Quarry 
Report No. 742/04  Part 7B: Erosion and Sediment Control 

 

 
 
 
 



SPECIALIST CONSULTANT STUDIES 7B - 39 SOUTH COAST CONCRETE CRUSHING 
Nowra Brickworks Quarry  AND RECYCLING PTY LTD 
Part 7B: Erosion and Sediment Control  Report No. 742/04 
 

 

 
 

 



SOUTH COAST CONCRETE CRUSHING 7B - 40 SPECIALIST CONSULTANT STUDIES 
AND RECYCLING PTY LTD   Nowra Brickworks Quarry 
Report No. 742/04  Part 7B: Erosion and Sediment Control 

 

This page has intentionally been left blank 



SPECIALIST CONSULTANT STUDIES 7B - 41 SOUTH COAST CONCRETE CRUSHING 
Nowra Brickworks Quarry  AND RECYCLING PTY LTD 
Part 7B: Erosion and Sediment Control  Report No. 742/04 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix 3 
 
 

Sediment Basin and Diversion Drain Calculations 
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Flocculation 
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The soils at this site are classified as dispersible.  Dispersible soils are those where the clay 
and fine silt particles (<0.005 mm) are in a state of separation into extremely fine colloidal 
units.  Effectively, these particles can remain suspended in water forever.  Flocculation 
reverses this state by causing the colloidal particles to clump into larger units or “flocs” that can 
either settle in a reasonable time or be filtered.  SCA require entrained runoff to be flocculated 
before release to the surrounding environment.  Runoff must be flocculated to achieve less 
than or equal to 50 mg/L of suspended solids.  
 
Flocculation may be achieved by using gypsum at a rate of approximately 40 kg/100 m3 of 
stormwater. Gypsum, if used properly at this rate, will not detrimentally effect the surrounding 
environment. 
 
Stormwater in the sediment basin should be flocculated after each storm event and before 
release to the surrounding environment.  It is essential that the flocculating agent is spread 
evenly over the entire pond surface for proper treatment of water unless local experience or 
other criteria suggest differently—see the figure below. 
 
The application rate should be calibrated after the first two storm events to assess the actual 
flocculent application rate and settling time required. The final application rate should be 
sufficiently high to permit sediment flocculation and pond discharge within two to four days 
from the conclusion of each storm event. The water can be discharged from the basin once the 
suspended solid load has been lowered to an acceptable level.  Achieve discharge with a 
system that: 

1. permits drainage of the pond in less than 24 hours;  and 
2. has a floating inlet to prevent flocculated sediments being removed as well—it is 

essential that materials from the sediment layer are not discharged in the pumping 
process. 
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