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IMPORTANT NOTICE 

This report is confidential and is provided solely for the purposes of recording design process for the 
Parkes Solar Farm project. This report is provided pursuant to a Consultancy Agreement between 
SMEC Australia Pty Limited (“SMEC”) and the Bouygues Construction Australia Pty Ltd (“Bouygues”) 
under which SMEC undertook to perform a specific and limited task for Bouygues. This report is 
strictly limited to the matters stated in it and subject to the various assumptions, qualifications and 
limitations in it and  does not apply by implication to other matters. SMEC makes no representation 
that the scope, assumptions, qualifications and exclusions set out in this report will be suitable or 
sufficient for other purposes nor that the content of the report covers all matters which you may 
regard as material for your purposes.  

This report supersedes all previous draft or interim reports, whether written or presented orally, 
before the date of this report. This report has not and will not be updated for events or transactions 
occurring after the date of the report or any other matters which might have a material effect on its 
contents or which come to light after the date of the report. SMEC is not obliged to inform you of 
any such event, transaction or matter nor to update the report for anything that occurs, or of which 
SMEC becomes aware, after the date of this report.  

Unless expressly agreed otherwise in writing, SMEC does not accept a duty of care or any other legal 
responsibility whatsoever in relation to this report, or any related enquiries, advice or other work, 
nor does SMEC make any representation in connection with this report, to any person other than 
Bouygues. Any other person who receives a draft or a copy of this report (or any part of it) or 
discusses it (or any part of it) or any related matter with SMEC, does so on the basis that he or she 
acknowledges and accepts that he or she may not rely on this report nor on any related information 
or advice given by SMEC for any purpose whatsoever. 
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1. INTRODUCTION  

1.1. Project Background 

As part of the proposed Parkes Solar Farm (PSF) development, SMEC Australia Pty Ltd was 
commissioned by Bouygues to develop a Soil and Water Management Plan (SWMP) for the 
foundations of the solar panel arrays, associated structures and access roads within the proposed 
development site. 

The proposed Parkes Solar Farm is located between Henry-Parkes Way and Brolgan Road, 
approximately 9 km west/north-west of the centre of Parkes. The construction is understood to 
include solar panel arrays, a control building and associated access pavements and fences covering 
the 235 ha site. 

1.2. Scope of this Package 

The purpose of the SWMP and report is to outline and communicate the Erosion and Sediment 
Control (ESC) and water management measures required during the construction phase of the 
project works. Permanent drainage design is also addressed in Section 3.7 of this report.  

1.3. Description of this Package 

This report covers the development of the ESC and drainage design. 

1.3.1. Design Documentation 

This package consists of the following documentation: 

 This report; 

 Appendix A – Reference Documents; 

 Appendix B – Relevant Drawings; 

 Appendix C – Typical Detail Drawings; 

 Appendix D – R-Factor Calculations; 

 Appendix E – Erosion Hazard Assessment; 

 Appendix F – Catchment and Slope Calculations;  

 Appendix G – Monthly Erosion Losses; 

 Appendix H – General Risk Erosion Control Measures; 

 Appendix I – Adopted XP-RAFTS Parameters; 

 Appendix J – Permanent Drainage Catchments; 

 Appendix K – Site Planning Checklist. 
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2. TECHNICAL STANDARDS AND DOCUMENTS 

This design report should be read in conjunction with the technical standards and documents 
detailed in Appendix A. 

Table 2.1 – Technical Standards and Documents 

Document 

Best Practice Erosion and Sedimentation Control Guidelines, 2008 – International Erosion Control 
Association 

Soils and Construction, Volume 1, 2004 – Landcom 
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3. DESIGN DESCRIPTION 

3.1. Objectives 

This SWMP has been developed in accordance with the Best Practice Erosion and Sedimentation 
Control (IECA, 2008). The objective of this SWMP is to minimise the impact of erosion and sediment 
discharge on the downstream receiving waters during the construction period of the solar farm. 

The following targets if achieved are expected to meet: 

 Coarse Sediment (>0.02mm) Retain all course sediment on site; 

 Fine Sediment (<0.02mm) Drain all disturbed areas on site to sedimentation basins; 

 In storms greater than the design event take all reasonable and practicable measures to 
minimise erosion and sediment discharge; and 

3.2. Proposed Site Disturbance 

The development site works include providing solar panels to a work area approximately 235 
hectares in size. Other proposed works include constructing a substation and control room and 
warehouse. 

3.2.1. Construction Staging 

Construction staging is proposed to limit the overall disturbance of works within the development 
site to less than 1 ha. Construction staging is critical to reducing the overall volume of erosion and 
sediment control measures required to negate the disturbance on site. The clear water diversion 
drains shall be constructed prior to works on the solar table. Refer to the relevant design drawings 
attached in Appendix B for details. 

Construction shall be planned across forty-two (42) stages, breaking the largest 41.7 ha catchment 
into <1 ha areas. Staging construction as proposed minimises the disturbed area and eliminates the 
requirement for sediment basins while resulting in an overall reduction to erosion potential.  

3.3. Existing Site Details 

3.3.1. Topography 

The site features a shallow grade (generally <1%) draining towards the west/south-west. 
Construction site levels range from roughly RL 267 m to 278 m in the south-west and north-east 
corners of the site respectively. No existing underground drainage network is evident. 

Maps of the existing site contours are shown in Appendix B. 

3.3.2. Groundwater 

Geotechnical investigations noted two bores exist at the southern end of the site, where 
groundwater was encountered at depths approximately 15m below ground surface. It was also 
noted that perched water tables may be present across the site. However, it is assumed that 
groundwater will not impact on this SWMP. 

3.3.3. Cultural Heritage 

No information has been provided to date regarding cultural heritage sites. It is recommended that 
the contractor liaise with the client and local authorities regarding potential cultural heritage sites. 
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3.3.4. Contaminated Land and Acid Sulphate Soils 

According to the geotechnical desk study conducted by Macquarie Geotech in October 2015, the 
majority of the site has a low probability of Acid Sulphate Soils (ASS).  However, it was noted that a 
small high-probability area is located in the north-west part of the site. Further geotechnical studies 
may need to be undertaken, particularly in the high probability area, to determine the presence of 
ASS and the implications this may have on the construction. 

3.3.5. Rainfall IFD Data 

Intensity Frequency Duration (IFD) data for the site was taken from the Bureau of Meteorology 
(BoM) website for Parkes (33.125 S, 148.075E) as shown in the following table. 

Table 5.1 – Rainfall Intensity Frequency Duration Data for Parkes, NSW 

Duration 
Average Recurrence Interval 

1 year 
(mm/h) 

2 year 
(mm/h) 

5 year 
(mm/h) 

10 year 
(mm/h) 

20 year 
(mm/h) 

50 year 
(mm/h) 

100 year 
(mm/h) 

5Mins 64.1 84.1 112 130 153 186 212 

6Mins 59.6 78.2 104 121 142 173 197 

10Mins 48.5 63.6 84.5 97.8 115 140 159 

20Mins 35.5 46.5 61.6 71.3 84 102 116 

30Mins 28.7 37.6 49.7 57.5 67.8 81.9 93.2 

1Hr 18.9 24.7 32.6 37.6 44.3 53.4 60.6 

2Hrs 11.7 15.3 20.1 23.1 27.1 32.6 36.9 

3Hrs 8.72 11.4 14.8 17 19.9 23.9 27.1 

6Hrs 5.2 6.75 8.75 10 11.7 13.9 15.7 

12Hrs 3.14 4.06 5.22 5.95 6.91 8.23 9.27 

24Hrs 1.93 2.49 3.18 3.61 4.19 4.97 5.58 

48Hrs 1.17 1.51 1.91 2.16 2.5 2.96 3.32 

72Hrs 0.838 1.08 1.36 1.54 1.77 2.09 2.34 

3.4. Erosion Risk Assessment 

3.4.1. Methodology 

The erosion risk assessment described below acts as an indicator to determine what levels of erosion 
and sedimentation control measures should be applied to the project. 

The estimated soil loss from a range of slopes was calculated using the RUSLE. This equation aims to 
predict the long term soil loss rate from a given site based on the site characteristics. 

𝐴 = 𝐾 ∗ 𝑅 ∗ 𝐿𝑠 ∗ 𝑃 ∗ 𝐶 (𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 1 (𝐼𝐸𝐶𝐴, 2008))  

Where: 

𝐴 = 𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑 𝑠𝑜𝑖𝑙 𝑙𝑜𝑠𝑠 𝑝𝑒𝑟 ℎ𝑒𝑐𝑡𝑎𝑟𝑒 𝑝𝑒𝑟 𝑦𝑒𝑎𝑟  

𝐾 = 𝑠𝑜𝑖𝑙 𝑒𝑟𝑜𝑑𝑖𝑏𝑖𝑙𝑖𝑡𝑦 𝑓𝑎𝑐𝑡𝑜𝑟  

𝑅 = 𝑟𝑎𝑖𝑛𝑓𝑎𝑙𝑙 𝑒𝑟𝑜𝑠𝑖𝑣𝑖𝑡𝑦 𝑓𝑎𝑐𝑡𝑜  

𝐿𝑠 = 𝑠𝑙𝑜𝑝𝑒 𝑙𝑒𝑛𝑔𝑡ℎ/𝑔𝑟𝑎𝑑𝑖𝑒𝑛𝑡 𝑓𝑎𝑐𝑡𝑜𝑟  
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𝑃 = 𝑒𝑟𝑜𝑠𝑖𝑜𝑛 𝑐𝑜𝑛𝑡𝑟𝑜𝑙 𝑓𝑎𝑐𝑡𝑜𝑟  

𝐶 = 𝑔𝑟𝑜𝑢𝑛𝑑 𝑐𝑜𝑣𝑒𝑟 𝑎𝑛𝑑 𝑚𝑎𝑛𝑎𝑔𝑒𝑚𝑒𝑛𝑡 𝑓𝑎𝑐𝑡𝑜𝑟  

Erosion risk assessment results have been provided in Appendix E. 

3.4.2. Soil Erodibility Factor 

Laboratory testing on soil samples recovered during the field investigation have been completed 
with a summary of test results presented in the accompanying geotechnical report. Geotechnical 
investigations have revealed that the development site consists of a thin, cohesive topsoil layer of 
sandy silt, underlain by a gravel dominated layer of dense compaction. A corresponding typical K-
factor of 0.043 has been adopted based on the Unified Soil Classification System soil code of SM 
(IECA Book 2 Table E5). 

3.4.3. Rainfall Erosivity Factor 

The rainfall erosivity factor (R-factor) is a measure of the ability of rainfall to cause erosion. It is the 
product of the total energy and the intensity of the rainfall event. The calculated R-factor for the site 
is 1194.17. Attached in Appendix D are the calculations on the R-factor. 

3.4.4. C and P-Factors 

Within the Revised Universal Soil Loss Equation (RUSLE), the C and P factors are used to describe the 
management of the site with respect to reducing soil loss. The C-factor measures the combined 
effect of all the interrelated cover and management characteristics adopted over the site. It also 
reflects the covering applied to the site with the use of matting, chemical stabilisers and or by 
products. The P-factor measures the combined effect of all support practices and management 
variables. By reducing the velocity of runoff and the tendency of runoff the P-factor will reduce. As 
such the industry accepted defaults for C and P have been adopted and values of 1.0 and 1.3 will be 
used respectively. 

3.4.5. Ls Factor 

The slope length (Ls) factor varies between different slope lengths and different slope gradients. 
Table 3.2 shows the range of Ls factors for RUSLE. In absence of factors for slopes less than 1%, the 
1% Ls factors were used. 

Table 3.2 – Ls Factors 

Slope Slope Length (m)  

Grade % 10 20 30 40 50 60 70 80 

1 in 100 1 0.11 0.13 0.15 0.16 0.17 0.18 0.19 0.19 

1 in 50 2 0.18 0.24 0.28 0.31 0.34 0.36 0.39 0.41 

1 in 33 3 0.24 0.34 0.41 0.47 0.52 0.57 0.61 0.65 

1 in 25 4 0.3 0.44 0.54 0.63 0.71 0.78 0.85 0.91 

1 in 20 5 0.36 0.54 0.68 0.8 0.91 1.01 1.1 1.19 

1 in 16.6 6 0.42 0.64 0.81 0.97 1.11 1.24 1.36 1.47 

1 in 12.5 8 0.53 0.8 1.08 1.31 1.51 1.7 1.68 2.05 

1 in 10 10 0.68 1.09 1.44 1.75 2.04 2.31 2.56 2.81 

1 in 8.3 12 0.85 1.39 1.85 2.27 2.66 3.02 3.37 3.7 

1 in 7.1 14 1.02 1.69 2.26 2.79 3.28 3.74 4.18 4.61 

1 in 6.3 16 1.19 1.98 2.67 3.31 3.9 4.46 5 5.52 
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1 in 5.5 18 1.35 2.27 3.07 3.82 4.51 5.17 5.81 6.42 

1 in 5 20 1.5 2.55 3.47 4.32 5.12 5.88 6.61 7.32 

1 in 4 25 1.88 3.23 4.43 5.54 6.59 7.6 8.57 9.51 

1 in 3.3 30 2.23 3.86 5.32 6.69 7.99 9.23   

1 in 2.5 40 2.83 4.98 6.92 8.74     

1 in 2 50 3.33 5.89 8.22      

Source: Table E3 (IECA, 2008) 

3.4.6. Annual Soil Loss Rates for Various Slopes 

For the development of the infrastructure, various slopes and grades will change based on the 
construction staging. As a result the estimated soil loss rates (tonnes/ha/year) have been calculated 
using RUSLE for a range of slopes and lengths across the site. 

Table 3.3 – Erosion Risk Categorisation and Annual Soil Loss (t/ha/yr) for Various Slopes and K = 
0.043 

Slope Slope Length (m)  

Grade % 10 20 30 40 50 60 70 80 

1 in 100 1 7 9 10 11 11 12 13 13 

1 in 50 2 12 16 19 21 23 24 26 27 

1 in 33 3 16 23 27 31 35 38 41 43 

1 in 25 4 20 29 36 42 47 52 57 61 

1 in 20 5 24 36 45 53 61 67 73 79 

1 in 16.6 6 28 43 54 65 74 83 91 98 

1 in 12.5 8 35 53 72 87 101 113 112 137 

1 in 10 10 45 73 96 117 136 154 171 188 

1 in 8.3 12 57 93 123 152 178 202 225 247 

1 in 7.1 14 68 113 151 186 219 250 279 308 

1 in 6.3 16 79 132 178 221 260 298 334 368 

1 in 5.5 18 90 152 205 255 301 345 388 429 

1 in 5 20 100 170 232 288 342 393 441 489 

1 in 4 25 125 216 296 370 440 507 572 635 

1 in 3.3 30 149 258 355 447 533 616 0 0 

1 in 2.5 40 189 332 462 583 0 0 0 0 

1 in 2 50 222 393 549 0 0 0 0 0 
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3.4.7. Soil Loss Classes 

Soil loss classes in accordance with Table 3.1 of IECA (2008) are shown in the following table. 

 Table 3.4 – Soil Loss Classes 

Soil loss 
class 

Soil Loss 
Rate 
(t/ha/yr) 

Erosion Risk 

1 0 to 150 Very Low 

2 151 to 225 Low 

3 to 4 226 to 500 Moderate 

5 to 6 501 to 1500 High 

7 above 1500 Extremely High 

 

3.4.8. Erosion Risk Categorisation 

Utilizing the seasonal rainfall for the Bathurst, which is located 140 km east of the site, a breakdown 
of monthly erosion risk is presented in the following table. Note the R-factor used in the calculation 
of this table are taken from Table E1 of (IECA, 2008) and hence may not be as accurate as measured 
data, however represented the closest match for the site location. Table 3.5 is for the maximum 
slope length of 80 m. 

Table 3.5 – Erosion Risk Categorisation and Annual Soil Loss for Monthly Erosivity 

Slope Month 

Grade (%) 

Ja
n

 

Fe
b

 

M
ar

 

A
p

r 

M
ay

 

Ju
n

 

Ju
ly

 

A
u

g 

Se
p

 

O
ct

 

N
o

v 

D
e

c 

1 in 100 1 26 22 18 12 9 8 7 8 9 15 17 22 

1 in 50 2 56 48 38 26 20 18 16 17 20 33 37 47 

1 in 33 3 88 76 61 41 32 29 25 27 31 52 59 75 

1 in 25 4 123 107 85 57 45 40 35 38 43 73 82 105 

1 in 20 5 161 140 111 74 59 52 46 49 57 95 108 137 

1 in 16.6 6 199 173 137 92 73 65 57 61 70 117 133 170 

1 in 12.5 8 278 241 191 128 101 90 79 85 98 164 186 237 

1 in 10 10 381 330 262 175 139 124 108 116 134 224 254 324 

1 in 8.3 12 501 434 345 231 183 163 142 153 176 295 335 427 

1 in 7.1 14 625 541 430 287 228 203 178 190 220 368 417 532 

1 in 6.3 16 748 648 515 344 273 243 213 228 263 441 500 637 

1 in 5.5 18 870 754 599 400 318 283 247 265 306 512 581 741 

1 in 5 20 992 859 683 456 362 322 282 302 349 584 663 845 

1 in 4 25 1289 1116 887 593 471 418 366 392 454 759 861 1097 

The grades present on site are all equal to or less than 1%. The erosion risk is classified as “Low Risk” 
throughout the entire year resulting in no prioritisation for construction scheduling. 

The monthly erosivity factors and more detailed calculations are included in Appendix G. 
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3.4.9. Best Practice Erosion Management Techniques 

A summary of best practice erosion management techniques is shown in the following table. 

Table 3.6 – Best Practice Land Clearing and Rehabilitation Requirements 

Erosion Risk 
Rating 

Soil Loss Rate 
(t/ha/yr) 

Advanced 
Land 
Clearing 
Allowed 
(weeks 
work) 

Maximum 
Number Of 
Days for 
Stabilisation 

Minimum 
Cover (%) 

Stage 
Construction 
of Batters > 
6H:1V 

Stabilisation 
of Stockpiles 

Very Low 0 to 150 8 30 60     

Low 151 to 225 8 30 70     

Moderate 226 to 500 6 20 70 Yes   

High 501 to 1500 4 10 75 Yes Yes 

Extremely 
High 

Above 1500 2 5 80 Yes Yes 

Source: Table 4.4.7 (IECA 2008)  
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3.4.10.  Minimum Sediment Control Standards 

The minimum sediment control standards based on the erosion risk rating and corresponding soil 
loss rate is shown in the following table. 

Table 3.7 – Minimum Sediment Control Standards Based on Soil Loss 

 

Type 1, 2 and 3 soil loss rates based upon soil loss in t/ha/yr are outlined in the following table. 

Table 3.8 – Minimum Sediment Control Standards Based on Soil Loss 

Soil Loss 
Rate 
(t/ha/yr) 

Control 
Type 

Default / Example Treatment Measure 

0 to 75 Type 3 Sediment fence, sediment trap 

75 to 150 Type 2 
Filter tube dam, rock filter dam, sediment weir, compost mulch 
berm 

>150 Type 1 Sediment Basin sized accordingly 

Source: Table 4.5.1 Extract (IECA 2008)  

Area Limit (m²) 

Soil Loss Rate (t/ha/yr) Soil Loss Rate (t/ha/month) 

  Type 1 Type 2 Type 3 Type 1 Type 2 Type 3 

250 N/A N/A All N/A N/A All 

1000 N/A N/A All N/A N/A All 

2500 N/A >75 75 N/A >6.25 6.25 

>2500 >150 150 75 >12.5 12.5 6.25 
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3.5. Road Work Activities  

The proposed site works include potential disturbances to the internal road network for access onto 
the solar farm. As the erosion risk across the development site is relatively low, it is expected that 
the ESC measures required to be utilised in this location will be Type 2 and 3 only. A summary of the 
following ESC measures required for external road activities is as follows: 

 Catch drains should be located down-slope of any proposed road works activities to ensure 
that any site disturbance runoff is collected and sediment is contained before discharging 
off-site. 

 Type 3 check dam sediment traps (i.e. sandbags/fibre rolls) are required in unsealed table 
drains less than 500mm deep at appropriate spacing. Type 3 rock check dams are required 
where drain depths exceed 500mm at appropriate spacing. 

 Vibration grid and/or wash bays are required at all construction exits. 

 Type 3 filter / sediment fences required to control sediment down-slope of any batters 
where sedimentation may present in “sheet” flow conditions during rain events.  

 Dust control measures such as watering may be required where stockpiles, demolition areas 
and any clearing and excavation take place. 

 Level spreaders are required at any locations where concentrated flow would otherwise 
discharge off the site to ensure that runoff is returned to its existing “sheet flow” condition 
before leaving the site. 

3.6. Sediment Control 

Sediment fences or similar Type 3 measures are to be installed immediately downstream of the 
disturbed areas to treat sheet-flow while Clearwater diversion drains shall be installed upstream of 
the disturbed areas. Suitable Type 3 control measures for sheet flow include sediment fences, straw 
bale barrier and fabric wrap field inlet sediment traps. Type 3 concentrated flow measures shall be 
included to treat runoff conveyed by internal drainage. Suitable Type 3 concentrated flow treatment 
measures include “U shaped” sediment traps, Modular sediment traps and Coarse sediment traps. 
Some diversion bunds/whoa-boys may extend across internal access tracks, in this instance the 
bunds shall be trafficable and well maintained. 

Vibration grids are also implemented at the entry/exit to the site to help remove some potential 
dust collected on vehicles. 

A plan showing the proposed layout of sediment control measures is included in Appendix B while 
typical details of the mitigation measures is included in Appendix C. 

3.6.1. Sedimentation Basin Design 

Construction staging is proposed to limit the overall disturbance of works within the development 
site to less than 1 ha. While sediment basins are not required, it is proposed that the two existing 
dams along the western boundary of the site are utilised to contain sediment and improve runoff 
water quality. The major drainage channel (DN_015) discharges to each of these basins which can 
easily be utilised. 
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3.7. Permanent Drainage 

The permanent drainage aims to coincide with the temporary drainage layout as much as possible to 
reduce total construction required. The predominant design is maintained between ESC and 
permanent drainage stages. 

3.7.1. Internal Drainage 

The client provided a typical cross section of the preferred trapezoidal drainage option. The option 

consists of: 

 A 300mm deep trapezoidal channel; 

 Bed width of 1.1m; 

 Batter slopes of 1:4; 

 Total Width of 3.5m 

Based on a longitudinal slope of 1%, this channel would result in a capacity of 0.77 m3/s with a 

hydraulic roughness of a weedy-earth channel (n = 0.03). The same channel at a longitudinal slope of 

0.5% results in a capacity of 0.54m3/s as the capacity varies as the longitudinal slope varies. 

Rock protection shall be required where drainage is diverted at 90-degree bends to ensure that 

erosion does not occur. D50 rock of diameter 150mm shall be adopted at a depth of 230mm and 

geotextile support. 

No freeboard has been included for this channel. The proposed drainage layout can be seen in DWG-

02 in Appendix B.  

3.7.2. Design Capacity 

The hydrologic analysis for the site’s local catchments was carried out using the Rational Method. 

The method was used to calculate the peak discharges for each of the catchments. Catchment 

delineation is illustrated in DWG-02 in Appendix B. Delineation was undertaken based on site 

contours provided by the client and SRTM-derived 1 second DEM data provided by Geoscience 

Australia’s online program Elevation Information System (ELVIS).  

A summary of the roadside channel capacity and maximum return periods is shown in Table 3.9. The 

capacity of the drainage varies throughout the site as the contributing catchment area increases. A 

capacity of 0.54 m3/s has been assumed for the proposed trapezoidal cross section discussed in 

Section 3.7.1 at a grade of 0.5%. DN_15 is the critical drain which has a capacity corresponding to 

less than the 1 year ARI storm event.  

Table 3.9 – Summary of local contributing catchments against drainage capacity throughout the 
Parkes site. 

 
Rational Method Qdesign Summary (m3/s) Drainage 

Capacity 
ARI 

(years) Drain ID 1yr 2yr 5yr 10yr 20yr 50yr 100yr 

DN_01 0.48 0.67 0.99 1.20 1.49 1.96 2.32 2 

DN_02 0.30 0.42 0.61 0.75 0.92 1.22 1.45 10 

DN_03 0.77 1.07 1.57 1.91 2.36 3.12 3.69 1 

DN_04 2.26 3.14 4.63 5.60 6.91 9.12 10.78 <1 
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DN_05 2.67 3.71 5.46 6.63 8.19 10.81 12.80 <1 

DN_06 0.87 1.21 1.78 2.16 2.67 3.52 4.16 <1 

DN_07 0.06 0.08 0.12 0.15 0.18 0.24 0.29 100 

DN_08 0.85 1.17 1.73 2.10 2.60 3.43 4.06 <1 

DN_09 0.05 0.07 0.11 0.13 0.16 0.21 0.25 100 

DN_10 0.91 1.27 1.86 2.26 2.80 3.69 4.37 <1 

DN_11 0.68 0.95 1.38 1.67 2.06 2.71 3.20 1 

DN_12 0.18 0.26 0.38 0.46 0.57 0.76 0.90 50 

DN_13 1.27 1.77 2.56 3.10 3.81 5.01 5.92 <1 

DN_14 1.69 2.34 3.40 4.10 5.04 6.62 7.83 <1 

DN_15 4.27 5.91 8.57 10.35 12.72 16.67 19.70 <1 

An 889 ha catchment drains to the south-west of the site which results in high peak flowrates. In 

order to fully contain less frequent storm events the channel would have to be sized to dimensions 

shown in Table 3.10. 

Table 3.10 – Critical Drainage Dimensions 

Drain ID 1yr 2yr 5yr 10yr 20yr 50yr 100yr 

Depth (m) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

Base Width (m) 5 7 11 13 16.5 21.5 26 

Top Width (m) 9 11 15 17 20.5 25.5 30 

Batter slopes 1:  4 4 4 4 4 4 4 

Flowrate (m3/s) 4.27 5.91 8.57 10.35 12.72 16.67 19.70 

While no specific drainage criteria for the site have been provided by Council in the development 

conditions, it is usually desirable to increase the drainage capacity in order to minimise maintenance 

of internal access roads. In the case of the major drainage channel (DN_015), no roads on site follow 

the drainage channel and therefore inundation of the channel is not expected to result in increased 

maintenance for the site. Instead it is preferred that natural conditions are maintained and that 

critical infrastructure is outside of the flowpath. 

While drainage capacity for many of the internal drains is limited, maintaining sheet flow throughout 

a majority of the site is preferred.  

3.7.3. Pre-Development vs Post-Development Flow Comparison 

It is not expected that peak flow rates at the legal point of discharge will significantly increased due 

to the proposed drainage design. The main site legal point of discharge location was identified as 

being at the south-west property boundary and pre-development and post-development 

catchments were the same. The Rational Method was then used to approximate peak flow rates 

across the boundary. DWG-03 which can be viewed in Appendix B illustrates catchment delineations 

with primary flow paths for the downstream boundary location. 

Table 3.11 shows peak flows calculated for the catchment. Peak discharges are not expected to 

increase notably as a result of the development. For a majority of storm events considered, the 

drainage would reach capacity and overland flow across the site would be maintained.  
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With limited topographical data available, it is assumed that overland flow is conveyed by the 

unnamed road to the west of the property in the southern direction to the south-west corner of the 

property.  

Table 3.11 –Post-Development Peak Flow Rates at Legal Point of Discharge 

  Rational Method Qdesign (m3/s) 

Catchment 1yr 2yr 5yr 10yr 20yr 50yr 100yr 

Post-Developed 4.43 6.14 8.90 10.74 13.20 17.30 20.44 

Assuming that the 1 in 3 month ARI peak flow is approximately half of the 1 in 1 year event, this 

results in a peak flowrate of approximately 2.2m3/s. Considering that the drainage has a capacity of 

approximately 0.77m3/s, pre-existing flow conditions across the site will be largely maintained. 

Ridgey Creek is located to the west of the site and will receive runoff from the site. The proposed 

development is therefore not likely to result in an actionable nuisance. 
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4. DESIGN STANDARDS 

4.1. Proposed Project Program 

ESC plans have been developed for the site and are presented in Appendix B. 

Standard design drawings and factsheets for nominated erosion and drainage controls are not 
presented in this report but can be found in the IECA guidelines. 

The application of best practice ESC is based upon the appropriate integration of three groups of 
control measures: 

 Drainage control measures; 

 Erosion control measures (including revegetation measures); and 

 Sediment control measures. 

Discussion is provided in the following section with regard to each group of control measures to be 
applied on-site. Wherever reasonable and practical, control measures from all three groups must be 
integrated in a total treatment system. 

4.2. Drainage Control 

Drainage standards adopted are shown below in the table below. Standards were adopted as per 
Table 4.3.1 of IECA (2008). 

Table 4.1 – Design Standards Drainage 

Structure Flood Event (year ARI) Notes 

Temporary Drainage Structures 
(NSW) 

1 in 5  <12 months 

Temporary Drainage Structures 
located immediately up-slope of 
a property that would be 
adversely affected by the failure 
or overtopping of the structure 

1 in 10 < 12 months 

Temporary Culvert Structures 1 in 1 – minimum capacity N/A 

 

Temporary drain alignments are to be incorporated into the final drainage design layout as much as 
possible. Details of temporary drainage design are provided in the relevant appendices.  
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4.2.1. Spacing of Lateral Drains on Long Continuous Slopes 

Long unstable slopes must be divided into manageable drainage areas to prevent the formation of 
rill erosion. Catch drains or flow diversion banks should be placed at regular intervals on the slope to 
collect and divert surface runoff to properly designed drains bounding the disturbance area. Given 
the varying batter slopes to be formed across the site, Table 6.2 is provided as a guide to the 
maximum drain or bench spacing down exposed slopes. The existing contour drains on the site could 
be used as an effective guide to inform spacing. These drains have not been shown on the design 
drawings, as actual location will need to be modified considering construction progress. Length of 
flow should not exceed 80m. 

Table 6.2 – Maximum Drain or Bench Spacing on Non-Vegetated Slopes 

Batter Slope Horizontal Spacing 
(m) 

Vertical Spacing 
(m) Grade (%) 

1 in 100 1 80 0.8 

1 in 50 2 60 1.2 

1 in 25 4 40 1.6 

1 in 16.7 6 32 1.9 

1 in 12.5 8 28 2.2 

1 in 10 10 25 2.5 

1 in 8.33 12.5 22 2.6 

1 in 6.67 15 19 2.9 

1 in 5 20 16 3.2 

1 in 4 25 14 3.5 

1 in 3.33 30 12 3.5 

1 in 2.86 35 10 3.5 

1 in 2.5 40 9 3.5 

1 in 2 45 6 3.0 

Source: Table 4.3.2 (IECA 2008) 

4.3. Erosion Control 

The revegetation and stabilisation measures below were considered for flat land (i.e. slopes less 
than 1 in 10) when proposing revegetation measures: 

 Erosion control blankets; 

 Gravelling; 

 Mulching (i.e. mulch berms); 

 Revegetation; 

 Rock mulching; 

 Soil binder; and 

 Turfing. 

Revegetation is to occur as soon as possible using techniques suitable for the size and area of the 
land being revegetated. Soil stabilisation techniques should be used on exposed land where 
implementing the revegetation process is not able to be completed in a timely manner or is not 
feasible at that stage of construction. It is proposed that disturbed land is to be limited to 1 ha at any 
one time, with the revegetation of land occurring as required. 
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4.4. Revegetation and Stabilisation 

The erosion risk varies across the site however is generally very low. If works are likely to be 
suspended for an extended period, stabilisation of exposed areas will also be required within the 
specified timeframes. The erosion control measures mentioned previously can be utilised as 
stabilisation until vegetation has established.
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5. TECHNICAL NOTES 

5.1. General 

Additional ESC measures must be implemented and a revised SWMP must be submitted for approval 
in the event that site conditions change significantly from those considered within the SWMP. 

Where there is a high probability that serious or material environmental harm may occur as a result 
of sediment leaving the site, appropriate additional erosion and sediment control measures must be 
implemented such that all reasonable and practicable measures are being taken to prevent or 
minimise such harm.  Only those works necessary to minimise or prevent environmental harm shall 
be conducted on-site prior to approval of the amended SWMP. 

5.2. Land Clearing 

Land clearing must be delayed as long as practicable and must be undertaken in conjunction with 
development of each stage of works, unless otherwise approved. 

All reasonable and practicable efforts must be taken to delay the removal of, or disturbance to, 
existing ground cover (organic or inorganic) prior to land-disturbing activities.  

Bulk tree clearing must occur in a manner that minimises disturbance to existing ground cover 
(organic or inorganic). Bulk tree clearing and grubbing of the site must be immediately followed by 
specified temporary stabilisation measures (e.g. temporary grassing, or mulching) prior to 
commencement of each stage of construction works. 

Vegetation removed during tree clearing should be mulched on site and reused for erosion control. 

Disturbance to natural watercourses (including bed and banks) and their associated riparian zones 
must be limited to the minimum practicable.  

No land clearing shall be undertaken unless preceded by the installation of adequate drainage and 
sediment control measures, unless such clearing is required for the purpose of installing such 
measures, in which case, only the minimum clearing required to install such measures shall occur. 

Land clearing must be limited to 5m from the edge of proposed constructed works, 2m of essential 
construction traffic routes, and a total of 10m width for construction access, unless otherwise 
approved. 

Prior to land clearing, areas of protected vegetation, and significant areas of retained vegetation 
must be clearly identified (e.g. with high-visibility tape, or light fencing) for the purposes of 
minimising the risk of unnecessary land clearing. 

All reasonable and practicable measures must be taken to minimise the removal of, or disturbance 
to, those trees, shrubs and ground covers (organic or inorganic) that are intended to be retained.  

All land clearing must be in accordance with the Federal, State and Local Government Vegetation 
Protection/Preservation requirements and/or policies. 

Land clearing is to be minimised where possible during periods when soil erosion due to wind, rain 
or surface water is possible. 

5.3. Site Access 

Site access must be restricted to the minimum practical number of locations. Site exit points must be 
appropriately managed to minimise the risk of sediment being tracked onto public roadways. 
Stormwater runoff from access roads and stabilised entry/exit points must drain to an appropriate 
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sediment control device. Site access shall be provided from Eumungerie Road to the north-east of 
the site. 

5.4. Soil and Stockpile Management 

All reasonable and practicable measures must be taken to obtain the maximum benefit from existing 
topsoil.  

Stockpiles of erodible material that has the potential to cause environmental harm if displaced, must 
be: 

 Appropriately protected from wind, rain, concentrated surface flow and excessive up-slope 
stormwater surface flows; 

 Located at least 2m from any hazardous area, retained vegetation, or concentrated drainage 
line; and 

 Located up-slope of an appropriate sediment control system. 

A suitable flow diversion system must be established immediately up-slope of a stockpile of erodible 
material that has the potential to cause environmental harm if displaced. 

5.5. Site Management 

All office facilities and operational activities must be located such that any liquid effluent (e.g. 
process water, wash-down water, effluent from equipment cleaning, or plant watering), can be 
totally contained and treated within the site. 

The construction schedule must aim to minimise the duration that any and all areas of soil are 
exposed to the erosive effects of wind, rain and surface water. 

Land-disturbing activities must be undertaken in accordance with the SWMP and associated 
development conditions. 

Land-disturbing activities must be undertaken in such a manner that allows all reasonable and 
practicable measures to be undertaken to: 

 Allow stormwater to pass through the site in a controlled manner and at non- erosive flow 
velocities up to the specified design storm discharge; 

 Minimise soil erosion resulting from rain, water flow and/or wind; 

 Minimise adverse effects of sediment runoff, including safety issues; 

 Prevent, or at least minimise, environmental harm resulting from work-related soil erosion 
and sediment runoff; and 

 Ensure that the value and use of land/properties adjacent to the development (including 
roads) are not diminished as a result of the adopted ESC measures. 

All ESC measures must conform to the standards and specifications contained in the SWMP and 
supporting documentation. 

Any works that may cause significant soil disturbance and are ancillary to any activity for which 
regulatory body approval is required, must not commence before the issue of that approval. 

Additional and/or alternative ESC measures must be implemented in the event that site inspections, 
the site's Monitoring and Maintenance Program, or the regulatory authority, identifies that 
unacceptable off-site sedimentation is occurring as a result of the work activities. 

Land-disturbing activities must not cause unnecessary soil disturbance if an alternative construction 
process is available that achieves the same or equivalent outcomes at an equivalent cost. 
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Sediment (including clay, silt, sand, gravel, soil, mud, cement and ceramic waste) deposited off the 
site as a direct result of an on-site activity, must be collected and the area appropriately 
cleaned/rehabilitated as soon as reasonable and practicable, and in a manner that gives appropriate 
consideration to the safety and environmental risks associated with the sediment deposition. 

Adequate waste collection bins must be provided on-site and maintained such that potential and 
actual environmental harm resulting from such material waste is minimised. 

Concrete waste and chemical products, including petroleum and oil-based products, must be 
prevented from entering an internal water body, or an external drain, stormwater system, or water 
body. 

All flammable and combustible liquids, including all liquid chemicals if such chemicals could 
potentially be washed or discharged from the site, are stored and handled on-site in accordance 
with relevant standards such as The storage and handling of flammable and combustible liquids 
(AS1940). 

Trenches not located within roadways must be backfilled, capped with topsoil, and compacted to a 
level at least 75mm above adjoining ground level and appropriately stabilised. 

All stormwater, sewer line and other service trenches, not located within roadways, must be 
mulched and seeded, other otherwise appropriately stabilised within 7 days after backfill. 

No more than 150m of a stormwater, sewer line or other service trench must to be open at any one 
time. 

Site spoil must be lawfully disposed of in a manner that does not result in ongoing soil erosion or 
environmental harm. 

All fill material placed on site must comprise only natural earth and rock, and is to be free of 
contaminants and be compacted in layers not exceeding 300mm to 90% modified maximum dry 
density in accordance with AS1289. 

5.6. Drainage Control 

All drainage control measures must be applied and maintained in accordance with the SWMP. 

Wherever reasonable and practical, stormwater runoff entering the site from external areas, and 
non-sediment laden (clean) stormwater runoff entering a work area or area of soil disturbance, must 
be diverted around or through that area in a manner that minimises soil erosion and the 
contamination of that water for all discharges up to the specified design storm discharge. 

During the construction period, all reasonable and practical measures must be implemented to 
control flow velocities in such a manner than prevents soil erosion along drainage paths and at the 
entrance and exit of all drains and drainage pipes during all storms up to the relevant design storm 
discharge. Control of velocities down long slopes must be managed through the use of earth lined 
catch drains. These should be constructed as per Catch Drains Part 2: Earth-lined (IECA 2008), and 
with reference to spacing in Table 8 - Recommended “Maximum” Drain or Bench Spacing on Non-
Vegetated Slopes. These temporary drains should have a fall of approximately 1% to the formally 
sized and stabilised drains. 

To the maximum degree reasonable and practicable, all waters discharged during the construction 
phase must discharge onto stable land, in a non-erosive manner, and at a legal point of discharge. 

Wherever reasonable and practicable, “clean” surface waters must be diverted away from sediment 
control devices and any untreated, sediment-laden waters. 
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5.7. Erosion Control 

All erosion control measures must be applied and maintained in accordance with SWMP. 

The application of liquid-based dust suppression measures must ensure that sediment-laden runoff 
resulting from such measures does not create a traffic or environmental hazard. 

All temporary earth banks, flow diversion systems, and embankments associated with constructed 
sediment basins must be machine-compacted, seeded and mulched for the purpose of establishing a 
temporary vegetative cover within 10 days after grading. 

A minimum 60% ground cover must be achieved on all non-completed earthworks exposed to 
accelerated soil erosion if further construction activities or soil disturbances are likely to be 
suspended for more than 30 days during those months when the expected rainfall is less than 
30mm; minimum 70% cover within 30 days if between 30 and 45mm; minimum 70% cover within 20 
days if between 45 and 100mm; minimum 75% cover within 10 days if between 100 and 225mm; 
and minimum 80% cover within 5 days if greater than 225mm. 

5.8. Sediment Control 

All sediment control measures must be applied and maintained in accordance with the SWMP. 

Optimum benefit must be made of every opportunity to trap sediment within the work site, and as 
close as practicable to its source.  

Sediment traps must be installed and operated to both collect and retain sediment.  

The potential safety risk of a proposed sediment trap to site workers and the public must be given 
appropriate consideration, especially those devices located within publicly accessible areas. 

All reasonable and practicable measures must be taken to prevent, or at least minimise, the release 
of sediment from the site. 

Suitable all-weather maintenance access must be provided to all sediment control devices.  

Sediment control devices must be de-silted and made fully operational as soon as reasonable and 
practical after a sediment-producing event, whether natural or artificial, if the device's sediment 
retention capacity falls below 75% of its design retention capacity. 

Materials, whether liquid or solid, removed from sediment control devices during maintenance or 
decommissioning, must be disposed of in a manner that does not cause ongoing soil erosion or 
environmental harm.  

As-Constructed plans must be prepared for all constructed sediment basins and associated 
emergency spillways. Such plans must appropriately verify the dimensions, levels and volume of 
each basin.  

Constructed sediment basins must be maintained and be fully operational throughout the 
construction period and until the catchment area of each basin achieves the specified percentage of 
ground cover on all soil surfaces.  

Settled sediment must be removed from sediment basins when the volume of the sediment exceeds 
the designated sediment storage volume, or the design maximum sediment storage elevation. 

5.9. Site Rehabilitation 

All disturbed areas must be suitably stabilised within 30 days from the day that soil disturbances on 
the area have been finalised.  
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A minimum 60% ground cover must be achieved on all completed earthworks exposed to 
accelerated soil erosion within 30 days during those months when the expected rainfall is less than 
30mm; minimum 70% cover within 30 days if between 30 and 45mm; minimum 70% cover within 20 
days if between 45 and 100mm; minimum 75% cover within 10 days if between 100 and 225mm; 
and minimum 80% cover within 5 days if greater than 225mm. 

No completed earthwork surface must remain denuded for longer than 60 days. 

The type of ground cover applied to completed earthworks is compatible with the anticipated long-
term land use, environmental risk, and site rehabilitation measures. 

Stockpile areas should be stabilised using hydromulch or an approved equivalent. Batters should be 
stabilised with mulch to a depth of 50mm (utilising mulched vegetation where feasible).  

Unless otherwise directed by the approved revegetation plan, topsoil must be placed at a minimum 
depth of 75mm on slopes 4:1 (H:V) or flatter, and 50mm on slopes steeper than 4:1. 

The pH of the topsoil must be between 6.5 and 8.5 prior to initiating the establishment of 
vegetation. The pH level of topsoil must be adequate to enable establishment and growth of the 
specified vegetation. 

Temporary site stabilisation procedures must commence at least 30 days prior to the nominated site 
shutdown date. At least 70% stable cover of all unstable and/or disturbed soil surfaces must be 
achieved prior to the start of shutdown. The stabilisation works must not rely upon the longevity of 
non-vegetated erosion control blankets, or temporary soil binders. 

All unstable or disturbed soil surfaces must be adequately stabilised against erosion (minimum 70%) 
prior to commencement of use. 

5.10. Sedimentation Basin Rehabilitation 

Required drainage and ESC measures during the decommissioning and rehabilitation of a sediment 
basin must comply with same standards specified for the normal construction works.  

Upon decommissioning of a sediment basin, all water and sediment must be removed from the 
basin prior to removal of the embankment (if any). Any such material, liquid or solid, must be 
disposed of in a manner that will not create an erosion or pollution hazard. 

A sediment basin must not be decommissioned until all up-slope site stabilisation measures have 
been implemented and are appropriately working to control soil erosion and sediment runoff in 
accordance with the specified ESC standard. 

5.11. Site Monitoring 

All water quality data including dates of rainfall, dates of testing, testing results and dates of water 
release, must be kept in an on-site register. The register is to be maintained up to date for the 
duration of the approved works and be available on-site for inspection. 

At nominated in-stream water monitoring sites, a minimum of 3 water samples must be taken and 
analysed, and the average result used to determine quality. Sediment basin water quality samples 
must be taken at a depth no greater than 200mm above the level of settled sediment. 

All environmentally relevant incidents must be recorded in a field log that must remain accessible to 
all relevant regulatory authorities. 
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5.12. Site Maintenance 

All ESC measures, including drainage control measures, must be maintained in proper working order 
at all times during their operational lives. 

All temporary ESC measures, including drainage control measures, must be fully operational and 
maintained in proper working order at all times during the maintenance period. 

All drainage and ESC measures must be inspected: 

 At least daily (when work is occurring on-site); 

 At least weekly (when work is not occurring on-site); 

 Within 24 hours of expected rainfall; and 

 Within 18 hours of a rainfall event of sufficient intensity and duration to cause runoff on-
site. 

Sediment removed from sediment traps and places of sediment deposition must be disposed of in a 
lawful manner that does not cause ongoing soil erosion or environmental harm. 

Maintenance mowing (if required) of all road shoulders, table drains, batters and other surfaces 
likely to experience accelerated soil erosion must aim to leave the grass length no shorter than 
50mm where reasonable and practicable. Maintenance mowing must be done in a manner that will 
not damage the profile of formed, soft edges, such as the crest of earth embankments. 

5.13.Dust control 

Dust producing activities shall be avoided or minimised wherever practical during windy conditions 
and a water truck shall be available and used on-site when construction activities are being 
undertaken. 
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6. ROLES AND RESPONSIBILITIES 

The section below highlights the responsibilities of numerous parties with respect to the ESCP. 

6.1. ESC Design Engineer 

 Lead the development of the ESCP; 

 Select and design ESC practices that suit the construction site / environmental conditions; 
and 

 Review and approve of on-site design modifications. 

6.2. Contractor 

 Control the implementation and effectiveness of the ESCP; 

 Install the ESC measures as specified in the ESCP; 

 Operate and maintain the ESC measures; 

 Communicate any concerns with proposed ESC measures; 

 Communicate to project manager any failure of any ESC measures; and 

 Respond promptly to any direction received from the ESC design engineer, project manager, 
or environmental manager. 

6.3. Project Manager 

 Overall responsibility of ESCP implementation, inspection, monitoring, maintenance, 
operation and decommissioning; 

 Inform ESC design engineer about any changes to the construction staging and scheduling; 

 Notify the quality and environment manager immediately of any non-compliance with the 
ESCP; 

 Notify the quality and environment manager when runoff generating rainfall occurs; 

 Maintain current records of rainfall, storage volumes, water quality, treatment practices, and 
discharge volumes. 

6.4. Quality and Environment Manager 

 Conduct site inspections  and prepare inspection reports; 

 Conduct in-situ monitoring and prepare monitoring reports; 

 Authorise sedimentation basin discharge; 

 Communicate recommendations and feedback regarding the applications of ESC measures to 
the project manager and contractor; 

6.5. Erosion and Sediment Control Auditor / Advisor (CPESC) 

 Conduct audits and prepare audit reports; 

 Provide advice regarding ESC site improvement. 

All Personnel - Report any damage to ESC devices and any potential or actual environmental harm. 
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7. SITE INSPECTIONS 

7.1. Introduction 

Site inspections are required to ensure that the ESCP is being appropriately implemented and that 
ESC measures comply with relevant standards. Site inspections are to be undertaken in accordance 
with the Site Inspection Checklist provided on pages 7.19 – 7.31 of the Best Practice Erosion and 
Sediment Control Guidelines (IECA 2008). 

Best practice site management requires all ESC measures to be inspected by the site manager, 
responsible ESC officer or nominated representative: 

 at least daily when rain is occurring; 

 at least weekly (even if work is not occurring on-site); 

 within 24 hours prior to expected rainfall; and 

 within 18 hours of a rainfall event of sufficient intensity and duration to cause on-site runoff. 

7.2. Inspection Requirements 

Daily site inspections (during periods of runoff producing rainfall) must check: 

 All drainage and ESC measures; 

 Occurrences of excessive sediment deposition (whether on-site or off-site); and 

 All site discharge points. 

Weekly site inspections must check: 

 All drainage and ESC measures; 

 Occurrences of excessive sediment deposition (whether on-site or off-site); 

 Occurrences of construction materials, litter or sediment placed, deposited, washed or blown 
from the site, including deposition by vehicle movements; 

 Litter and waste receptors; and 

 Oil, fuel and chemical storage facilities. 

Site inspections prior to anticipated runoff producing rainfall must check: 

 All drainage and ESC measures; and 

 All temporary flow diversion and drainage works. 

Site inspection following runoff producing rainfall must check: 

 All drainage and ESC measures; 

 Treatment and de-watering requirements of sediment basins; 

 Sediment deposition within sediment basins and the need for its removal; 

 Occurrences of excessive sediment deposition (whether on-site or off-site); 

 Occurrences of construction materials, litter or sediment placed, deposited, washed or blown 
from the site, including deposition by vehicle movements; and 

 Occurrences of excessive erosion, sedimentation, or mud generation around the site office, 
car park and/or material storage areas. 

In addition to the above, monthly site inspections must check: 

 Surface coverage of finished surfaces; 

 Health of recently established vegetation; and 

 Proposed staging of future land clearing, earthworks and site/soil stabilisation. 
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8. AUDITS 

In accordance with the Best Practice Erosion and Sediment Control Guidelines (IECA 2008), audits are 
to be conducted at intervals of not more than one (1) calendar month commencing from the day of 
site disturbance until all disturbed areas have been adequately stabilised against erosion to the 
acceptance of the relevant regulatory authority. Such audits must be: 

 Undertaken by a person suitably qualified and experienced in ESC (i.e. CPESC) that can be 
verified by an independent third party (this person must not be an employee or agent of the 
principal contractor); and 

 Conducted on the next business day following a rainfall event in which greater than 10mm of 
rainfall has been recorded by the Bureau of Meteorology rain gauge nearest to the site. 

ESC audits must include, as a minimum: 

 Copies of all original completed site inspection checklists,  

 Non-conformance and corrective action reports; 

 Sediment basin water quality and site discharge water quality monitoring results; 

 An ESCP showing the areas of completed soil stabilisation; and 

 Rainfall records including date and rainfall depth. 

Audit reports are to be compiled within 5 business days of completion of the site inspection and 
forwarded to the relevant stakeholder. 
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APPENDIX A REFERENCE DOCUMENTS 

Item Title / Description 
Author / 

Publisher 

Version / 

Date 

1 Bridge and Culvert Construction IECA Book 4 – Design Fact Sheets 2010 

2 Catch Drains Part-1 General IECA Book 4 – Design Fact Sheets 2010 

3 Catch Drains Part-2 Earth IECA Book 4 – Design Fact Sheets 2010 

4 Catch Drains Part-2 Grass IECA Book 4 – Design Fact Sheets 2010 

5 Check Dam Sediment Traps IECA Book 4 – Design Fact Sheets 2010 

6 Construction Access Roads IECA Book 4 – Design Fact Sheets 2010 

7 Construction Exits Part-3 – Vibration Grids IECA Book 4 – Design Fact Sheets 2010 

8 Construction Exits Part-4 – Wash Bays IECA Book 4 – Design Fact Sheets 2010 

9 Diversion Channels IECA Book 4 – Design Fact Sheets 2010 

10 Dust Control IECA Book 4 – Design Fact Sheets 2010 

11 Excavated Sediment Traps IECA Book 4 – Design Fact Sheets 2010 

12 Filter Fence IECA Book 4 – Design Fact Sheets 2010 

13 Flow Diversion Bank Part-1 General IECA Book 4 – Design Fact Sheets 2010 

14 Flow Diversion Bank Part-1 Grass IECA Book 4 – Design Fact Sheets 2010 

15 Flow Diversion Bank Part-2 Earth IECA Book 4 – Design Fact Sheets 2010 

16 Installation of Services IECA Book 4 – Design Fact Sheets 2010 

17 Level Spreaders IECA Book 4 – Design Fact Sheets 2010 

18 Mulch Filter Berms IECA Book 4 – Design Fact Sheets 2010 

19 Pipe & Culvert Inlet Sediment Traps IECA Book 4 – Design Fact Sheets 2010 

20 Sediment Basin Overview IECA Book 4 – Design Fact Sheets 2010 

21 Sediment Basin Spillways IECA Book 4 – Design Fact Sheets 2010 

22 Sediment Fence IECA Book 4 – Design Fact Sheets 2010 

23 Sediment Weirs IECA Book 4 – Design Fact Sheets 2010 

24 Site Management IECA Book 4 – Design Fact Sheets 2010 

25 Soil Management IECA Book 4 – Design Fact Sheets 2010 

26 Stockpile Management IECA Book 4 – Design Fact Sheets 2010 

27 Temporary Culvert Crossings IECA Book 4 – Design Fact Sheets 2010 

28 Vegetation Management IECA Book 4 – Design Fact Sheets 2010 
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APPENDIX B RELEVANT DRAWINGS 
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APPENDIX C TYPICAL DETAIL DRAWINGS 
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APPENDIX D R-FACTOR CALCULATIONS 



 Rainfall Factor

Determined from E3.2 in IECA guidelines

R= 164.74 x 1.1177^sxs^0.6444

S= 2 year 6 hour storm

S= 6.75

R= 1194.17
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APPENDIX E EROSION HAZARD ASSESSMENT 



Project Number: 30031740

Project Address: Parkes NSW

Designer: SC

Date: 11/01/2017

Condition Points Score Trigger Value

Average Slope of Disturbance Area

• not more than 3% 0

• more than 3% but not more than 5%
1

• more than 5% but not more than 10% 2

• more than 10% but not more than 15% 4

• more than 15% 6

Soil Classification Group (AS1726)

• GW, GP, GM, GC 0

• SW, SP, OL, OH 1

• SM, SC, MH, CH 2

• ML, CL, or if imported fill is used, or if soils are untested 3

Emerson (Dispersion) Class Number

• Class 4, 5, 7, or 8 0

• Class 5 2

• Class 3 (default value if soils are untested) 4

• Class 1 or 2 6

Duration of Soil Disturbance

• not more than 1 month 0

• more than 1 month but not more than 4 months 2

• more than 4 months but not more than 6 months 4

• more than 6 months 6

Area of Disturbance

• not more than 1000 m² 0

• more than 1000 m² but not more than 5000 m² 1

• more than 5000 m² but not more than 1 ha 2

• more than 1 ha but not more than 4 ha 4

• more than 4 ha 6

Waterway Disturbance

• No disturbance to a watercourse, open drain or channel 0

• Involves disturbance to a constructed open drain or channel
1

• Involves disturbance to a natural watercourse 2

Rehabilitation Method

Percentage of area (relative to total disturbance) revegetated by 

seeding without light mulching (ie. worst-case revegetation method).

• not more than 1% 0

• more than 1% but not more than 5% 1

• more than 5% but not more than 10% 2

• more than 10% 4

Receiving Waters

• Saline waters only 0

• Freshwater body (eg. Creek or freshwater lake or river) 2

Subsoil Exposure

• No subsoil exposure except of service trenches 0

• Subsoils are likely to be exposed 2

External Catchments

• No external catchment 0

• External catchment diverted around the soil disturbance 1

• External catchment not diverted around the soil disturbance 2

Road Construction

• No road construction 0

• Involves road construction works 2

pH of Soils to be Revegetated

• more than pH 5.5 but less than pH 8 0

• other pH values, or if soils are untested 1

23

6

6

4

2

1

0

Total Score

Erosion and Hazard Assessment Form

4

0

1

2

1

0

2

4

6

6

0
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APPENDIX F CATCHMENT AND SLOPE CALCULATIONS 



Site Specific Catchments

Catchment 

Grade

Max length of 

overland flow

m² ha % m

C01 199445 19.94 0.60 80

Catchment overland 

flow length to be 

minimised by site 

contouring and ESC 

devices to 80m max

C02 350221 35.02 0.70 80

Catchment overland 

flow length to be 

minimised by site 

contouring and ESC 

devices to 80m max

C03 416669 41.67 0.90 80

Catchment overland 

flow length to be 

minimised by site 

contouring and ESC 

devices to 80m max

C04 197655 19.77 0.80 80

Catchment overland 

flow length to be 

minimised by site 

contouring and ESC 

devices to 80m max

C05 150287 15.03 0.50 80

Catchment overland 

flow length to be 

minimised by site 

contouring and ESC 

devices to 80m max

C06 262492 26.25 0.70 80

Catchment overland 

flow length to be 

minimised by site 

contouring and ESC 

devices to 80m max

C06 262094 26.21 1.00 80

Catchment overland 

flow length to be 

minimised by site 

contouring and ESC 

devices to 80m max

C06 184509 18.45 1.00 80

Catchment overland 

flow length to be 

minimised by site 

contouring and ESC 

devices to 80m max

C09 335726 33.57 0.90 80

Catchment overland 

flow length to be 

minimised by site 

contouring and ESC 

devices to 80m max

Catchment Size
Catchment ID Comments
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APPENDIX G MONTHLY EROSION LOSSES 



K factor 0.043

R Determined from Table E1 in IECA guidelines

P 1.3

C 1 From Table 3.1 - Soil Loss Classes (IECA 2008)

Slope Length Soil loss class Soil Loss Rate Erosion Risk

(t/ha/yr)

1 0 to 150 Very Low

(H:V) (%) JAN FEB MAR APR MAY JUN JULY AUG SEP OCT NOV DEC 2 151 to 225 Low

1 in 100 1 26 22 18 12 9 8 7 8 9 15 17 22 3 to 4 226 to 500 Moderate

1 in 50 2 56 48 38 26 20 18 16 17 20 33 37 47 5 to 6 501 to 1500 High

1 in 33 3 88 76 61 41 32 29 25 27 31 52 59 75 7 above 1500 Extremely High

1 in 25 4 123 107 85 57 45 40 35 38 43 73 82 105

1 in 20 5 161 140 111 74 59 52 46 49 57 95 108 137

1 in 16.6 6 199 173 137 92 73 65 57 61 70 117 133 170

1 in 12.5 8 278 241 191 128 101 90 79 85 98 164 186 237

1 in 10 10 381 330 262 175 139 124 108 116 134 224 254 324

1 in 8.3 12 501 434 345 231 183 163 142 153 176 295 335 427

1 in 7.1 14 625 541 430 287 228 203 178 190 220 368 417 532 Note:

1 in 6.3 16 748 648 515 344 273 243 213 228 263 441 500 637 Slope length taken as 80 m

1 in 5.5 18 870 754 599 400 318 283 247 265 306 512 581 741

1 in 5 20 992 859 683 456 362 322 282 302 349 584 663 845

1 in 4 25 1289 1116 887 593 471 418 366 392 454 759 861 1097

1 in 3.3 30 0 0 0 0 0 0 0 0 0 0 0 0

1 in 2.5 40 0 0 0 0 0 0 0 0 0 0 0 0

1 in 2 50 0 0 0 0 0 0 0 0 0 0 0 0

Book 2 Appendix E Table E1 Site specific

Monthly R Factor Values

JAN FEB MAR APR MAY JUN JULY AUG SEP OCT NOV DEC

202 175 139 92.9 73.8 65.6 57.4 61.5 71.1 119 135 172

Slope Month
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APPENDIX H EROSION RISK ASSESSMENT RESULTS 

 

 



K factor 0.043

R 1194.17

P 1.3

C 1

Slope Length (m)

Slope 

Ratio

Slope 

Gradient 

(%) 10 20 30 40 50 60 70 80

1 in 100 1 7 9 10 11 11 12 13 13 From Table 3.1 - Soil Loss Classes (IECA 2008)

1 in 50 2 12 16 19 21 23 24 26 27 Soil Loss Rate

1 in 33 3 16 23 27 31 35 38 41 43 (t/ha/yr)

1 in 25 4 20 29 36 42 47 52 57 61 1 0 to 150 Very Low

1 in 20 5 24 36 45 53 61 67 73 79 2 151 to 225 Low

1 in 16.6 6 28 43 54 65 74 83 91 98 3 to 4 226 to 500 Moderate

1 in 12.5 8 35 53 72 87 101 113 112 137 5 to 6 501 to 1500 High

1 in 10 10 45 73 96 117 136 154 171 188 7 above 1500 Extremely High

1 in 8.3 12 57 93 123 152 178 202 225 247

1 in 7.1 14 68 113 151 186 219 250 279 308

1 in 6.3 16 79 132 178 221 260 298 334 368

1 in 5.5 18 90 152 205 255 301 345 388 429

1 in 5 20 100 170 232 288 342 393 441 489

1 in 4 25 125 216 296 370 440 507 572 635

1 in 3.3 30 149 258 355 447 533 616 0 0

1 in 2.5 40 189 332 462 583 0 0 0 0

1 in 2 50 222 393 549 0 0 0 0 0

Soil Loss Class Erosion Risk



R 1194.17 RUSLE = K x R x P x C x LS

P 1.3

C 1.0

Slope Length Soil Loss Rate

m² ha % m (t/ha/yr)

C01 199445 19.9 0.6 80 0.043 0.2 13 Very Low 1

C02 350221 35.0 0.7 80 0.043 0.2 13 Very Low 1

C03 416669 41.7 0.9 80 0.043 0.2 13 Very Low 1

C04 197655 19.8 0.8 80 0.043 0.2 13 Very Low 1

C05 150287 15.0 0.5 80 0.043 0.2 13 Very Low 1

C06 262492 26.2 0.7 80 0.043 0.2 13 Very Low 1

C07 262094 26.2 0.6 80 0.043 0.2 13 Very Low 1

C08 184509 18.5 1.0 80 0.043 0.2 13 Very Low 1

C09 335726 33.6 0.9 80 0.043 0.2 13 Very Low 1

235.9

Note:

LS table limits: 5-80m length

Does this site require a sedimentation basin refer Table 4.5.1 (IECA 2008) 

Catchment 

Size
Soil Loss Rate Area Limit

m² (t/ha/yr) m²

C01 199445 13 >2500 No Type 3

Sedimentation basin not required as disturbed 

area will be confined to <1 ha during 

construction phases.

C02 350221 13 >2500 No Type 3

Sedimentation basin not required as disturbed 

area will be confined to <1 ha during 

construction phases.

C03 416669 13 >2500 No Type 3

Sedimentation basin not required as disturbed 

area will be confined to <1 ha during 

construction phases.

C04 197655 13 >2500 No Type 3

Sedimentation basin not required as disturbed 

area will be confined to <1 ha during 

construction phases.

C05 150287 13 >2500 No Type 3

Sedimentation basin not required as disturbed 

area will be confined to <1 ha during 

construction phases.

C06 262492 13 >2500 No Type 3

Sedimentation basin not required as disturbed 

area will be confined to <1 ha during 

construction phases.

C07 262094 13 >2500 No Type 3

Sedimentation basin not required as disturbed 

area will be confined to <1 ha during 

construction phases.

C08 184509 13 >2500 No Type 3

Sedimentation basin not required as disturbed 

area will be confined to <1 ha during 

construction phases.

C09 335726 13 >2500 No Type 3

Sedimentation basin not required as disturbed 

area will be confined to <1 ha during 

construction phases.

From Table 3.1 - Soil Loss Classes (IECA 2008)

Soil Loss Rate

(t/ha/yr)

1 0 to 150 Very Low

2 151 to 225 Low

3 to 4 226 to 500 Moderate

5 to 6 501 to 1500 High

7 above 1500 Extremely High

Ls Soil Erosion Hazard Soil Loss ClassCatchment ID
Catchment Size

K Factor

Soil Loss Class Erosion Risk

Controls 

Required
CommentsCatchment ID

Is Sediment 

Basin 

Required
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APPENDIX I SITE PLANNING CHECKLIST 






	30031740-ES-1004_.pdf
	Sheets and Views
	Layout1


	30031740-ES-1003_.pdf
	Sheets and Views
	Layout1


	30031740-ES-1002_.pdf
	Sheets and Views
	Layout1


	30031740-ES-1001_.pdf
	Sheets and Views
	Layout1





