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1 INTRODUCTION 

1.1 Background Information 

Santos is the holder of Environmental Protection Licence (EPL) 20350 with the specific conditions 
relating to this Soil and Water Management Plan (SWMP) listed; 

EPL20350 – PEL 238, PAL 2 and PPL3 

Condition O6.1 A Soil and Water Management Plan (SWMP) must be prepared and 
implemented in accordance with the requirements outlined in Managing Urban Stormwater: 
Soils and Construction, Vol 1, 4th Edition (Landcom, 2004) within 3 months from the issue 
date of this licence. 
Condition O6.2 The SWMP must include, but is not limited to, the following: 
1. a discussion around the management of existing and future sediment basins, specifically, 

how these will be managed to prevent pollution, and 
2. a description of the measures taken to minimise soil erosion and the discharge of 

sediment and other pollutants to lands and/or waters for the duration of the licence. 
Condition O6.3 The SWMP should also refer to the relevant Volume 2 guidance including but 
not limited to Managing Urban Stormwater: Soils and Construction – Volume 2a Installation 
of Services and Managing Urban Stormwater: Soils and Construction – Volume 2c Unsealed 
Roads. 
Condition O6.4 The SWMP must be updated to reflect the proposed irrigation of treated 
water at the premises, prior to irrigation occurring. 

1.2 Scope 

This Soil and Water Management Plan (SWMP) details erosion and sediment control strategies for 
typical Santos gas development work sites within Santos Energy NSW area PEL 238, PAL 2 and PPL 3 
(i.e. Narrabri Gas Development Project). The locations of these are shown in Appendix 2. 

This SWMP is based on the requirements within Landcom (2004) Managing Urban Stormwater: Soils 
and Construction, Vol 1, 4th Edition (“the Blue Book”), Managing Urban Stormwater: Soils and 
Construction – Volume 2a Installation of Services and Managing Urban Stormwater: Soils and 
Construction – Volume 2c Unsealed Roads.  
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2 SITE DETAILS 

2.1 Climate 

Typical rainfall and temperature statistics for the project works have been sourced from the Bureau 
of Meteorology (BOM) website for the following nearby weather stations: 

 Rainfall statistics – Narrabri Bowling Club (BOM No. 54120) 
 Temperature statistics – Gunnedah Pool (BOM No. 55023) 

The weather stations above have been used here, since they are the closest stations to the project 
works which provide a reliable record of rainfall/temperature statistics representative of the area. 
  
Average annual rainfall for Narrabri Bowling Club is 646mm/yr. Monthly rainfall and temperature 
statistics are in Table 1. They show that: 

 
 Rainfall is summer dominant; 
 Average rainfall is relatively low; 
 Temperatures are hot in summer and mild in winter. 

 
Table 1 – Monthly rainfall statistics 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Mean rainfall (mm) 80.2 73.9 53.6 38.2 48.9 50.9 44.9 37.4 39.1 51.2 59.9 67.7 

Mean temp (oC) 34.0 32.9 30.7 26.4 21.3 17.6 16.9 18.9 22.8 26.7 30.3 32.9 

 
According to the map in Landcom (2004) (page 4-16), the site lies close to the borderline of rainfall 
zones 6 and 8. Therefore, the worst case scenario will be considered for design purposes.  
 
An Intensity Frequency Distribution table has been produced for this area for design purposes. The 
table is provided within Appendix 3.  
 

2.2 Topography, Soils and Landforms 

The topography remains fairly consistent over the extent of the project area. It is made up of gently-
inclined slopes generally in the range of 1-5% but up to 10% leading down to drainage lines.  

Sodosols are common in the project area (BASL Site Verification Report, (RPS, 2013)). These soils 
exhibit high erodibililty, poor structure and low fertility (confirmed during SEEC site investigations).  

Watercourses are generally ephemeral in nature with many resulting from poorly drained and highly 
dispersive soils causing areas of tunnel or gully erosion and consequent drainage lines. Open forest is 
the dominant vegetation community across most areas, dominated by eucalypt overstorey, cypress 
understory, with sedges and native grasses forming the ground cover (BASL Site Verification Report, 
(RPS, 2013)). 
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2.3 Erosion Hazard Assessment 

An erosion hazard assessment was conducted in accordance with Landcom (2004) using the Revised 
Universal Soil Loss Equation (RUSLE). 

 
RUSLE: A = R x K x LS x P x C 

 
A description of the RUSLE equation and the values adopted at this site are contained in Table 2. 

 

Table 2 – RUSLE factors and values used for this site 

Factor Description Value Used Here 

A Computed soil loss (t/ha/yr) Varies 

R Rainfall erosivity factor 1,600 

K Soil erodibility factor 
0.060 (Assumed for inorganic silty 
sand, poorly graded topsoils and 

silty clay subsoils) 

LS Slope length and gradient factor 
Varies dependent on slope and 

slope length 

P Soil conservation practice factor 1.3 (compacted) 

C Ground cover factor 1.0 (exposed soils) 

 

The maximum slope gradient that applies to this SWMP is 10%. Soil loss for each work site or sub-
catchment (ROWs) will be limited to a maximum of 200t/yr (150m3/yr) using the strategies outlined 
within Section 3 of this SWMP. 
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3 KEY MANAGEMENT STRATEGIES 

3.1 General Measures 

a) Personnel dedicated for erosion and sediment control maintenance will be 
competent in the effective installation and construction of temporary controls 
including sediment fence installation, applying stabilising products, lining drains 
etc. 

b) Erosion and sediment controls when required, will be implemented at all sites 
associated with construction activities, including: 

 access roads and tracks; 

 standard lease pads or similar; 

 ROWs. 

c) An environmental representative will monitor weather conditions and forecasts 
(including rainfall prediction maps) daily and pass on relevant information to the 
site foremen to allow for adequate planning for significant rain events.  

d) Relevant documentation for recording erosion and sediment control activities will 
be implemented and incorporated into existing systems which may include: 

 Santos Environment, Health and Safety (EHS) Toolbox; 

 Compliance Checklists; 

 Progressive erosion and sediment control plans (ESCPs) – stored within 
Santos’ NSW SharePoint site; 

 Applicable meeting minutes (i.e. icebreakers); 

 Formal correspondence (e.g. EPA, Council, Resources Regulator); 

 Water-quality monitoring results (e.g. receiving waters if required). 

e) Relevant erosion and sediment control measures will be implemented for each 
particular section of works prior to or in conjunction with the commencement of 
topsoil stripping or earthworks. 

f) Additional erosion and sediment control measures will be implemented as 
required during construction works. 

g) Sufficient supplies of erosion and sediment control materials/products will be 
stored on site at all times. Storage locations will be provided in suitable location/s 
within the site. 

 

3.2 Minimising Disturbance 

a) Clearing limits and work boundaries will be established and well defined using 
barrier tape, survey marks or an effective alternative prior to any construction, 
clearing or stripping works commencing. 

b) The extent of clearing will be minimised as much as possible. 

c) All vegetation that is to be maintained will be clearly delineated. 
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d) Land clearing will occur progressively and will be limited to the areas associated 
with the current section/stage of works only. 

e) Pipelines will be installed using the ploughing method rather than open trenching 
where possible. 

f) Watercourses and adjacent areas will be left undisturbed until the point 
immediately prior to access track works or trenching in these areas commencing. 
Works in these areas are to be completed within a maximum of 10 days from the 
point of clearing to rehabilitation. 

g) Disturbance and clearing in and around natural watercourses will be minimised as 
much as possible. Use rock causeway crossings for access tracks (where possible) 
and use directional drilling or ploughing method for pipeline installation rather 
than open trenching where necessary. 

 

3.3 Controlling Stormwater Flows  

a) Separate ‘clean’ (offsite) run-on water from ‘dirty’ (onsite) (e.g. turbid) 
construction area runoff as much as is practicable. 

b) Wherever possible, construct drainage structures early in the project including 
clean and dirty water diversion drains/banks. 

c) Maximise the diversion of turbid construction runoff into sediment filtration 
devices including (but not limited to): 

­ Sediment fence 

­ Mulch berms 

­ Excavated sediment traps with appropriate outlet controls 

d) Install slope breaks (contour berms) in locations where required. 

e) Establish appropriate surface drainage on all access tracks. 

f) Implement appropriate measures within watercourses to maintain natural flows 
across the works. 

g) Implement appropriate erosion control measures (refer to Appendix 4 for erosion 
control standard drawings) to control runoff volumes from construction areas. 

 

3.4 Erosion Control Measures 

a) The separation of ‘clean’ (offsite) run-on water from ‘dirty’ (onsite) (e.g. turbid) 
construction area runoff will be maximised as much as possible. 

b) Offsite run-on water will be diverted around the works site as much as possible 
using stabilised diversion drains, banks and berms. 

c) Slope lengths will be maintained at appropriate lengths (where necessary) to slow 
flows down and minimise erosion. 

d) Exposed soils will be stabilised with soil stabilisers (where necessary) to minimise 
erosion. 
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e) Stockpiles of soil material will be sited in low-hazard areas clear of watercourses 
and outside of the flood prone lands.  

f) Stockpiles will be stabilised in accordance with the requirements in Section 3.7 
below. 

g) Dust suppression will be carried out whenever necessary to minimise sediments 
becoming air borne due to wind erosion. The water source for dust suppression 
will be identified prior to starting works. Soil stabilisers will be used for dust 
suppression where possible. 

 

3.5 Sediment Control Measures 

a) Construct sediment control measures in appropriate areas. 

b) Control the tracking of mud and soil material onto local roads using shakers or 
rubble pads (where necessary). 

c) Sediment controls will be provided downslope of disturbed areas. Various types of 
sediment controls that may be used include (but are not limited to): 

­ Sediment fence 

­ Mulch berms 

­ Excavated sediment retention basins (Section 3.6) 

d) Any active discharge of water from site must accord with the following water 
quality limits: 

­ Total suspended soils (TSS) < 50mg/L 

­ pH between 6.5 and 8.5 

­ No visible sign of oil/grease 

e) Sediment will be removed from sediment controls when required.  

f) Sediment controls will only be removed after adequate stabilisation of disturbed 
surfaces is achieved. 

3.6 Sediment Retention Basins 

a) Sediment retention basins will be implemented where appropriate and designed 
in accordance with Landcom 2004 (‘The Blue Book’). 

b) Sediment retention basins are considered unnecessary for sites that have a soil 
loss value less than 150m3 (Landcom 2004) as calculated using the RUSLE method 
(Section 2.3). 

c) Sediment clean out will be conducted as required. Removed sediment will be 
relocated in locations that will not result in future erosion or pollution hazard. 

d) Water levels in existing sediment retention basins will be managed appropriately 
with weather forecasts taken into consideration and made ready for the next 
storm event. Water may be taken and used for activities that will not result in a 
pollution hazard. 
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3.7 Stabilisation Measures 

a) Where possible the seedbank (topsoil layer) will be stripped separately and pushed 
into a berm/bund on the high side of the worksite. This will be stabilised after 
formation. An erosion control product such as jute mesh, hydraulic-stabiliser or 
equivalent will be used to achieve this where appropriate. 

b) Where applicable, gypsum may be spread over the topsoil surface prior to 
stripping. This will help to achieve final rehabilitation. 

c) The depth of the remainder of the topsoil will be determined and the topsoil will 
be stripped and pushed into a berm/bund next to the seedbank berm on the high 
side of the worksite. This will be stabilised after formation. 

d) Soil stabilisers or mulch will be used in conjunction with topsoil and seeding where 
required to achieve stabilisation requirements. 

e) As per Landcom 2004, land clearing works during the period from May to 
September (inclusive) all areas (excluding lands taking concentrated flows) will be 
stabilised to achieve a C-factor of at least 0.15 (equivalent to 50% grass cover) 
within 20 working days of completion. 

f) As per Landcom 2004, land clearing works during the period from October to April 
(inclusive) all areas (excluding lands taking concentrated flows) will be stabilised to 
achieve a C-factor of at least 0.1 (equivalent to 60% grass cover) within 20 working 
days of completion of formation AND a C-factor of at least 0.05 (equivalent to 70% 
grass cover) within a further 60 days. 

g) At all times of the year, lands taking concentrated flows will be stabilised to achieve 
a C-factor of at least 0.05 (equivalent to 70% grass cover) within 10 days of 
completion. 

h) Stabilisation of waterways including their beds and banks is to be commenced 
immediately after the completion of any works within these areas. 

i) Temporary soil stabilisers will be used where necessary to stabilise exposed 
construction areas and access tracks. 

 

3.8 Monitoring and Maintenance 

a) Will ensure the progressive and continual implementation and maintenance of 
temporary erosion and sediment controls (e.g. sediment fences, diversion banks, 
diversion drains, sediment traps etc). 

b) For construction, existing and temporary erosion and sediment control measures 
and structures will be inspected, cleaned, and appropriately repaired and 
maintained as required across all works. 

 

3.9 Soils and Stockpile Management 

The following management measures will be adopted for soil and stockpile management, in addition 
to the measures already detailed above: 

a) Stockpiles will be established within the approved construction boundary. 
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b) Topsoils will be stripped and stockpiled separately from subsoils.  

c) Generally topsoils will be stripped and pushed into a berm/bund on the high side 
of the worksite. 

d) As much as possible, soil structure will be preserved by not over-handling soils, nor 
handling them when they are very wet or very dry. 

e) Stockpiles will be located away from any watercourse, drainage line/creek, 
concentrated flow or hazard area. 

f) Stockpiles (excluding those shaped into berms/bunds on the perimeter of the 
works area/s) will be secured with the appropriate sediment control downslope, a 
diversion berm/drain upslope, and will be stabilised within 10 days of completion 
of formation to a C-factor of 0.1 (i.e. at least 60% cover). 

g) Topsoil and mulch stockpiles will be constructed to no more than 2m in height 
where possible. 

h) The working face of the stockpile should be battered down to a maximum slope of 
2:1 (H:V). 

i) Activities that might over-compact topsoils will be avoided on topsoil stockpiles. 

 

3.10 Works in Watercourses 

Watercourses and adjacent areas are considered as sensitive environments and are particularly 
prone to erosion when vegetation has been removed and soils are exposed. Additional controls and 
provisions will be implemented within watercourses and across all lands within 40m from the top 
bank of a watercourse.  

a) Vegetation and soil disturbance will be minimised as much as possible. 

b) Directional drilling or plough method of pipeline installation will be used wherever possible 
to minimise disturbance. 

c) Grass vegetation removal and stripping works will only commence in these locations 
immediately prior to pipeline installation works. 

d) Waterway crossings will be installed for vehicle access in accordance with the ROW 
Watercourse Crossing Standard Drawing provided in Appendix 5. 

e) Works are to be scheduled for a period when the 3-day weather forecast predicts rainfall is 
unlikely and where possible will be completed within this period. 

f) All works within watercourses will be completed from clearing and stripping to stabilisation 
within a maximum period of 10 days. 

g) If rainfall is imminent while works are occurring in watercourses, all exposed soils within the 
watercourse (up to the top bank of the watercourse, both sides) will be stabilised to achieve 
a C-factor of 0.1 (equivalent to 60% cover). 

h) Where required, exposed access track surfaces will have a trafficable erosion control 
methodology applied. 
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3.11 Access Tracks 

Unsealed roads and access tracks will be developed in accordance with Managing Urban 
Stormwater: Soils and Construction – Volume 2c Unsealed Roads. The management principles within 
this guidelines are: 

 Assess the implications of potential soil loss and water quality during planning; 
 Plan controls during the design phase; 
 Minimise the area of disturbance; 
 Control water flow from the top of and through the designated work area; 
 Rehabilitate disturbed lands as soon as possible; 
 Maintain erosion and sediment control measures appropriately. 

 

A series of standard drawings for unsealed access tracks are provided within Appendix 6.
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Appendix 1 EROSION AND SEDIMENT CONTROL PLAN  
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Appendix 2 Santos Energy NSW area PEL 238, PAL 2 and PPL 3 
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Appendix 3 – Intensity Frequency Distribution (IFD) Table 
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Appendix 4 Applicable Standard Drawings extracted from the Blue Book and 
IECA Guideline 

 

Blue Book Volume 1 (Landcom, 2004) 
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Blue Book Volume 1 (Landcom, 2004) 
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Blue Book Volume 1 (Landcom, 2004) 
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Blue Book Volume 1 (Landcom, 2004) 
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Blue Book Volume 1 (Landcom, 2004) 
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Blue Book Volume 1 (Landcom, 2004) 
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Blue Book Volume 1 (Landcom, 2004) 
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Blue Book Volume 1 (Landcom, 2004) 
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Blue Book Volume 1 (Landcom, 2004)
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IECA Best Practice Erosion and Sediment Control Guideline (IECA, 2008) 
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IECA Best Practice Erosion and Sediment Control Guideline (IECA, 2008) 
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IECA Best Practice Erosion and Sediment Control Guideline (IECA, 2008) 
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IECA Best Practice Erosion and Sediment Control Guideline (IECA, 2008) 
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IECA Best Practice Erosion and Sediment Control Guideline (IECA, 2008) 
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IECA Best Practice Erosion and Sediment Control Guideline (IECA, 2008)



Uncontrolled Copy When Printed 
Date Printed 2/08/2017 

32 
Soil and Water Management Plan - 0011-650-TEM-0004 Rev 4 

Appendix 5 ROW Watercourse Crossing Standard Drawing 
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Appendix 6 Access Track Standard Drawings for Unsealed Tracks 
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