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1 Introduction

This Conceptual Soil and Water Management Plan (SWMP) (the “plan”) has been prepared
to support an application for a proposed seniors living resort on Oxford Falls Rd,
Frenchs Forest (Major Project 05-0113, Seniors Living Resort - Proposed Concept Plan). 

This plan contains background information and fundamental advice relating to erosion
and sediment control during the construction phase of the development.  It
demonstrates to the consent authorities that appropriate measures can be implemented
in accordance with relevant guidelines to ensure that no undue pollution of receiving
waters occurs during or after construction as a result of land disturbance.

This plan relates to demolition of existing structures, construction of all buildings, road
construction, drainage line works, installation of services and renovations to existing
buildings.  A copy of the concept masterplan for the development is included in
Appendix 1 of this report.

Note that a plan such as this would normally be accompanied by a drawing or series of
drawings showing the location of various erosion and sediment control works during
construction.  However, this project is at masterplanning stage, and a comprehensive
staging plan has not yet been finalised.  As such, this report is not accompanied by any
drawings although these would be prepared later for the various stages of construction.

This plan is to serve as a background document when the final construction-phase
SWMPs are prepared.  It gives all relevant calculations for predicting soil loss and
makes recommendations for appropriate management.  It has been prepared following
guidelines contained in Managing Urban Stormwater: Soils and Construction (4  Edition)th

(Landcom, 2004) (the “Blue Book”). 

This plan aims to address the Department of Planning Director General’s Environmental
Assessment Requirements for water quality protection during construction.
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2 Background

2.1 This SWMP provides fundamental erosion and sediment control advice for this
site.  We consider the proposed development can proceed without undue
impact on the receiving waters both during and after the construction stages
providing that:

(i) the measures recommended here are implemented;

(ii) works are appropriately staged to minimise the amount of land disturbance at
any one time; 

(iii) erosion and sediment control works are appropriately sized and sited (e.g.
sediment basins, diversion drains);

(iv) any conditions of consent that might be placed on the development following
approval are appropriately addressed.

2.2 This plan should be read with the following documents also relating to this
development:

(i) Water Quality Management Concept (SEEC Morse McVey);

(ii) Stormwater Concept Plan (John M Daly & Associates);

(iii) any other consultant reports relating to the site.
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3 Soil and Landscape Conditions

3.1 Soil Landscape mapping for the area suggests that the proposed development
lies wholly on the Oxford Falls Soil Landscape, with the Lambert and
Hawkesbury Soil Landscapes occurring on surrounding lands (Chapman and
Murphy 1989).  An investigation of the soils reveals that this is mostly correct,
although minor adjustments are made based on slope and terrain observations
by experienced SEEC Morse McVey soil scientists.  The updated landscape
delineations are shown in Figure 1.

3.2 This report is based on the following assumptions:

(i) the lands mapped as Hawkesbury Soil Landscape in Figure 1 will not be
disturbed except for installation of essential erosion and sediment control
works.  These lands have an extreme erosion risk due to their slope and soil
conditions; 

(ii) the majority of lands to be disturbed for the development are on the Oxford
Falls Soil Landscape;

(iii) the soils of the Oxford Falls Soil Landscape: 

< are prone to waterlogging and/or high water tables
< can become highly erodible if soil organic content decreases

significantly;

3.3 Refer to Table 1 for relevant erosion and sediment control information on the
Oxford Falls Soil Landscape.

3.4 Although Table 1 suggests that soils are Type C (coarse), we recommend that
site-specific testing be undertaken to confirm or deny this. Sediment basins
might need to be designed as total storm capture structures (i.e. for Type F -
fine, or Type D - dispersible soils).
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Table 1  Soil and Site Physical Characteristics (from Chapman and Murphy, 1989 and Landcom, 2004)

Landscape name Oxford Falls

K–Factor 0.023

Erodibility Low to moderate

Erosion hazard

   Concentrated flows

   Non-conc. flows

Very high

High

Site slope gradients 0% to 6%

Soil textures Coarse sands to loams

Sediment type Type C * see note in 3.4, above

Annual soil loss[1] 185 t/ha/yr on 6% slopes 

(Soil Loss Class 2)

Soil Hydrologic Group Class C/D (moderate to high runoff potential)

1 Likely annual soil loss figures are calculated using the Revised Universal Soil Loss Equation (RUSLE) (see
Appendix 3) and are based on site conditions, where:

< R–Factor (Rainfall Erosivity) is 4200, and Rainfall Zone is 1, as derived from RAINER (Refer
to Appendix 2),

< The maximum K–Factor for each soil landscape has been used (not site-specific) as derived
from Chapman and Murphy, 1989,

< LS (Length/Slope) factor: Oxford Falls: 1.47 (6% slope, 80 m length),
< The P–Factor (erosion control factor) is assumed to be 1.3,
< The C–Factor (cover factor) is assumed to be 1.0 for bare soil on construction areas.
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4 Background Data

4.1 When calculating the required volumes in sediment basins, use the following
inputs:

(i) the 5-day 75  percentile rain depth for this site is 29.0 mm (Mona Vale -th

Landcom, 2004).  If the receiving waters are deemed sensitive and there is a
significant risk of extensive land disturbance, the 5-day 80  percentile rainth

depth of 35.2 mm might be used;

(ii) IFD data for Oxford Falls is contained in Appendix 2.  This will be required
when establishing the dimensions and lining characteristics of basin spillways
or if basins will be designed for Type C (coarse) sediment;

v(iii) the volumetric runoff coefficient (C ) is 0.56 (Landcom, 2004);

10(iv) the runoff coefficient (C ) is 0.90 (Landcom, 2004);

(v) use the Annual Soil Loss figures from Table 1 to calculate anticipated sediment
loads into sediment basins according to the area of each Soil Landscape
disturbed (refer to Figure 1).  Refer to Appendix 3 for further information on
the Revised Universal Soil Loss Equation (RUSLE), which underpins Annual
Soil Loss calculations.

4.2 When calculating the dimensions and lining characteristics of catch drains,
spillways etc., use the following inputs:

(i)  IFD data for Oxford Falls is contained in Appendix 2;

10(ii) the runoff coefficient (C ) is 0.90 (Landcom, 2004);

(iii) Tables A3, D1 and 5.2 from Landcom, 2004 provide information concerning
appropriate stabilisation of catch drains, spillways, diversion structures etc.  A
copy of each is included in either Appendix 3 or Appendix 6.

4.3 Calculations for all permanent structures including outlet structures and
permanent catch drains should assume:

(i) IFD values as shown at Appendix 2,

(ii) stability in the design storm event as dictated by Council DCPs.

4.4 Calculations for temporary structures should assume stability in at least the 10-
year ARI time of concentration storm events.

4.5 According to Chapman and Murphy (1989), the Oxford Falls Soil Landscape
has sediment type C soils and, as such, sediment basins can be “wet” or “dry”
basins (See Standard Drawings SD 6-1, SD 6-2, SD 6-3, SD 6-4 or SD 6-5,
Appendix 5).  However, we recommend that type D “wet” basins (See SD 6-4
in Appendix 5) be used at this site due to the highly sensitive receiving waters.

4.6 Soils of the Oxford Falls Soil Landscape are generally unsuitable for
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constructing sediment basin walls.  If the basin is to have earth walls, they will
need to be constructed from imported fill of an appropriate material. 
Alternatively, select a different style of basin wall.
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5 General Instructions

5.1 Ensure that erosion and sediment control measures are in place before
earthworks and engineering works commence. For each stage of the
construction, the basic sequence for securing the site is as follows:

(i) install a stabilised access at every site entry/exit point. Note that a wheel wash
facility will be required if tracking of sediment is to be prevented;

(ii) using barrier fence (on the upslope sides) and sediment fence (on the
downslope edges), delineate the areas to be disturbed by this stage of the
works program. All other areas should be clearly marked as “no-go” zones;

(iii) install the site offices, sheds and delineate parking areas;

(iv) provide rough access to enable construction of diversion structures and
sediment basins. Construct in this order:

< Firstly, install ‘clean’ water diversions to send run-on away from works
areas. Stabilise (line) them;

< Secondly, install sediment basins and stabilise them;

< Lastly, install ‘dirty’ water diversion to convey sediment-laden runoff
from works areas into the sediment basins. Stabilise (line) them.

(v) Earthworks or construction works can now commence.

5.2 Sediment basins are to be sited at natural low points within construction areas.
Note that this will most likely necessitate staging the construction program so
that buildings closest to the main creek are erected last, because those locations
will be required for sediment basins during other stages.

5.3 Works at this site will be staged to facilitate appropriate soil and water
management works.

5.4 Soil and water management works will be coordinated according to the
disturbed areas, with sediment basins and catch drains sized and designed
appropriately.

5.5 Works within a creek, on creek banks, within the riparian corridor (buffer zone
as determined by officers from the Department of Water and Energy) and the
urban fringe zone (10 m from the edge of the riparian corridor) are all
considered to be on “waterfront lands” under the guidelines in Landcom, 2004
and are therefore constrained according to timeframe.  All lands within this
zone are automatically assumed to be Soil Loss Class 6 (very high erosion
hazard).  Therefore:

(i) From 1  June to 15  November, works can proceed within the riparian areasst th

(including the creek and its banks) using basic erosion and sediment control
measures and without additional specialised provisions;
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(ii) From 16  November to 31  May, works can only proceed in this zoneth st

providing that:

< ground cover lowers C-factors to less than 0.1 (Appendix 3) at all times
unless the 3-day weather forecast suggests rain is unlikely; and

< ground cover materials are available onsite that can lower C-factors in
disturbed areas to less than 0.1 (Appendix 3) within 24 hours if the
forecast proves wrong and a rain event occurs. 

Practically, this means that any works within this zone should occur in the
period 1  June to 15  November.  Note that all other works on the Oxford Fallsst th

Soil Landscape, which is Soil Loss Class 2, can proceed at any time of year
(refer to Table 4.3 in Landcom, 2004).

5.6 Contractors will ensure that all soil and water management works are
undertaken as appropriate and constructed following the guidelines stated in
Landcom, 2004.

5.7 All subcontractors will be informed of their responsibilities in minimising the
potential for soil erosion and pollution to downslope areas.

5.8 Waters discharged from the site are not to have sediment volumes in excess of
50 mg/L at any time.  In order to meet this requirement, the onus is on the site
supervisor to make changes or additions to this plan as is appropriate and to
monitor discharge water quality.

5.9 Site rehabilitation is to occur progressively as works proceed to minimise the
amount of disturbed land at any one time. 
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6 Erosion Control - General Conditions

6.1 Site disturbance will be limited in extent and nature to minimise the total area
that is disturbed at any one time. 

6.2 Development works will be undertaken in stages to facilitate successful erosion
and sediment control. 

6.3 Barrier fencing will be erected to minimise disturbance by preventing vehicular
and pedestrian access to restricted areas.

6.4 Establish a site office near the entrance to the site to limit vehicular movements
on disturbed areas.

6.5 Vehicular access to disturbed lands will be confined to that essential for
construction work.  All non essential vehicles will park at a specified location
near the site office or external to the site.

6.6 The soil erosion hazard on the site will be kept as low as practicable by
minimising land disturbance and ensuring quick rehabilitation.  Some ways of
doing this are outlined in Table 2.

Table 2   Limitations to access

Land use Limitation Comments

Construction

areas

Limited to 5 (preferably 2)
metres from the edge of any
essential construction activity
as shown on the engineering
plans

All site workers should clearly recognise these areas
that, where appropriate, are identified with barrier
fencing (upslope) and sediment fencing (downslope) or
similar materials.

Access areas Limited to a maximum width of
10 metres (preferably 5 m)

The site manager will determine and mark the location
of these zones on site.  They can vary in position so as
to best conserve existing vegetation and protect
downstream areas while being considerate of the
needs of efficient works activities. All site workers will
clearly recognise these boundaries

Remaining lands,

including

revegetation

areas

Entry prohibited except for
essential management works

Thinning of growth might be necessary, for example, for
fire reduction or weed removal

6.7 Limit disturbance to that essential for works being undertaken at any given
time.  Limit access to other areas through the use of barrier fence.  Note that
barrier fencing can be as simple as tape strung between star pickets, providing
it clearly delineates no-go areas. 

6.8 Where possible, stockpiles of topsoil (SD 4-1, Appendix 5), and other building
and landscaping materials, will be at least five metres from areas of likely
concentrated or high velocity flows, especially earth banks and roads.  If
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necessary, low flow earth banks (SD 5-5, Appendix 5) or drains will be
constructed to divert localised run-on.

6.9 Where practicable, each phase of the construction program will be scheduled
so that:

(i) the time from starting land disturbance activities to final stabilisation is a
duration of less than six months; and

(ii) the duration from the conclusion of land shaping to completion of final
rehabilitation is less than 15 working days.  

Here, stabilisation means achieving a C-factor (Appendix 3) of less than 0.1 and
setting in motion a program that should ensure it will drop permanently, by
vegetation, paving, armouring, etc. to less than 0.05 within a further 60 days. 
Note that local water restrictions might affect this in drought times.

6.10 While C-factors are likely to rise to 1.0 during the work’s program, they will
not exceed those given in Table 3.

Table 3   Maximum Acceptable C-factors at Nominated Times During W orks. Refer to Appendix 3 for

further information regarding C-factors

Lands
Maximum

C-factor
Remarks

W aterways 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 (see Appendix 6). 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

All lands, including waterways

and stockpiles during

construction

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

All lands, post development 0.1 to 0.05 Achieve a C-factor of 0.1 within 15 working days of

completion of works, and initiate a program to further reduce

C-factors to 0.05 or less within 60 days.

6.11 In the short term, the requirements of Table 3 can be achieved, for example:

(i) in areas exposed to sheet flow, with a temporary vegetative cover — a
suggested listing of suitable plant species is shown in Table 4 (note, these
plants only protect the ground surface for up to six months).  Other temporary
options include the use of a suitable soil binder, e.g. Terra-Control® or
equivalent;
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(ii) in areas exposed to concentrated flow (e.g. diversion banks and waterways)
where stabilisation is to be undertaken by temporary means the requirements
of Table 3 can be met by stabilising with hessian cloth tacked with a soil binder,
such as anionic bitumen emulsion (0.5 L/m ).  Also, see Table 5.2 in Landcom,2

2004 (included in Appendix 6 of this report).  Apply soil binders following the
manufacturer’s instructions.

Table 4    Plant Species for Temporary Cover

Growing Season Seed Mix

Autumn / W inter oats @ 40 kg/ha

Japanese millet @ 10 kg/ha

Spring / Summer Japanese millet @ 20 kg/ha

oats @ 20 kg/ha

6.12 While only minimal cut and fill is likely at this site, batter gradients should not
exceed: 

< 2.5(H):1(V) on easterly and southerly-facing slopes

< 3(H):1(V) on northerly and westerly facing slopes;

Cut and fill areas that cannot meet these criteria will be stabilised with
retaining walls.

6.13 Roofs of buildings are to be immediately connected to the stormwater
infrastructure.  Preferably, stormwater infrastructure (including rainwater
tanks, where applicable) will be in place prior to roof completion. 

6.14 Temporary cut-off drains (SD 5-5, Appendix 5) will be installed across all
disturbed lands (including the accessways) to limit slope lengths to no more
than 80 m under the following scenarios:

(i) if work on the site is to cease for more than three days,

(ii) at any time if rain appears likely.  

The cut-off drains will limit slope length to less than 80 metres and will
discharge water where it is unlikely to create an erosion or flooding hazard. 
Do not direct flows towards stockpiles or other hazard areas.

6.15 Where practicable, the various service and drainage connections will be
coordinated so that common trenching can be used.

6.16 Where practicable, the time trenches are open will be limited to less than five
working days.

6.17 Where possible, place spoil on the uphill side of trenches to divert water flow
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away from the trench line.  Alternatively, use temporary bunds for similar
effect.

6.18 Trenches will be backfilled with subsoil and compacted to 95 per cent Standard
Proctor.  Then, topsoil will be replaced with sods to match surrounding ground
levels.

6.19 On completion of all major works and before revegetation, disturbed soils will
be left with a loose surface to encourage water infiltration and help with keying
topsoil later (SD 4-2 and SD 7-1, Appendix 5).

6.20 Final site landscaping will be undertaken as soon as possible and within
15 working days from completion of construction activities.  This will include 
revegetation to provide a quick, temporary cover before a more permanent
cover is established (Clause 6.9 to 6.11 and Table 3).

6.21 Plants will be watered regularly until an effective cover has established
properly and plants are growing vigorously.  Fertilisers will be applied as
required to help growth.  Watering, fertiliser and soil amelioration
requirements should be described in a separate landscape plan.

6.22 During windy weather, large, unprotected areas will be kept moist (not wet) by
sprinkling with water to reduce wind erosion hazard.

6.23 Where applicable, place kerbside turf strips (SD 6-13, Appendix 5) at the edges
of kerbs to stabilise the soil/kerb interface where there is a risk of run-on
causing concentrated flows behind the gutter.  Locations are to be determined
by the site supervisor.
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7 Sediment and Pollution Control - General Conditions

7.1 Stabilised site accesses (SD 6-14, Appendix 5) will be installed to all areas that
are subject to disturbance and accessed from sealed roads.

7.2 Sediment fencing (SD 6-8, Appendix 5) and/or other sediment traps will be
installed downslope of all disturbed lands to retain the coarser sediment
fraction.

7.3 Sediment removed from any trapping device (including sediment fences) will
be disposed in locations where further erosion and consequent pollution to
downslope lands and waterways will not occur.

7.4 Acceptable receptacles will be provided as required, for concrete and mortar
slurries, paints, acid washings, lightweight waste materials and litter.

7.5 Safe storage areas will be provided for fuels, oils, paint, poisons, fertilisers,
chemicals and other hazardous materials.

7.6 Any water accumulation in an excavated area is to be pumped into a sediment
basin.  It is not to be discharged directly into the creek system.

7.7 Discharge waters from the site are to have sediment loads less than 50 mg/L in
all rainfall events up to and including the design storm.

7.8 Sediment basins are to be flocculated (if required) before water is discharged
(refer to Appendix 4 for further information on flocculation).

7.9 Demolition material can be stockpiled on site if it is expected to be re-used,
otherwise it should be removed from the site.

7.10 Progressively rehabilitate and stabilise disturbed areas as works are completed. 
Refer to Sections 6.8 to 6.10 of this report for C-factor requirements on ground
surfaces.

7.11 As stormwater infrastructure is completed, install temporary control measures
to minimise the risk of sediment ingress (e.g. into gully pits along roads).  See
SD 6-11 and SD 6-12 in Appendix 5 for examples.

7.12 Sediment basins are to remain in place until the likelihood of sediment laden
waters being washed into them becomes low.  When 80 to 90% of works are
complete, remove sediment basin(s) and rehabilitate the ground surface
following the requirements for ground cover in Sections 6.8 to 6.10 of this
report.

7.13 Sediment basins must be dry before they can be removed.  Sediment laden
waters accumulated in basins are not to be artificially pumped out unless it can
be demonstrated that discharge waters will not have sediment values
exceeding 50 mg/L.
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7.14 The stabilised access(es) are to remain in place until 90% of roads are sealed
and the likelihood of tracking sediment onto surrounding streets becomes very
low.

7.15 As stockpile sites are no longer required, rehabilitate the ground surface using
a temporary ground cover (see Sections 6.8 to 6.10) and set in motion a regime
to permanently stabilise it within a further 60 days.

7.16 Secure all existing stormwater pit inlets using kerb rolls/filters (or equivalent)
to prevent the ingress of sediment (SD 6-11 and SD 6-12, Appendix 5). 
Establish a regime for regular clearing of accumulated sediment and disposal
to a suitable location away from concentrated flows.

7.17 Remove sediment and barrier fencing where appropriate as works are
completed.  Note that newly planted areas might require limited fencing to
restrict public access until vegetation has stabilised and is maturing.
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8 Erosion and Sediment Controls - Riparian Areas

8.1 Any temporary water crossings are to be designed according to SD 5-1
(Appendix 5).  Wherever possible, use existing watercourse crossings until
permanent structures are constructed.

8.2 Ensure that riparian vegetation stands remain undisturbed unless disturbance
has been approved by DWE and DECC.

8.3 Creek bed, bank or riparian corridor works are to occur in 40 m sections,
working from upstream to downstream.  The previous upstream section must
be completed and stabilised before work can proceed on the next section.  Refer
to Sections 5.8 to 5.10 of this report for requirements for land stabilisation in
creeks.

8.4 Install diversion banks (SD 5-5 and 5-6, Appendix 5) at the edge of the riparian
corridor for the 40 m length of creek being worked on to prevent excess run-on
of overland flow into the works zone.  They are to deliver overland flow to a
level spreader (SD 5-6, Appendix 5) immediately downstream of the works
area.  Earth banks are to be progressively removed and the surface
rehabilitated (see Section 6.8 to 6.10 of this report) as 40 m creek sections are
completed.

8.5 As each 40 m section of creek is completed, erect barrier fencing to limit access
and prevent further disturbance.

8.6 Immediately stabilise creek beds, banks and any other areas subject to regular
concentrated water flows following reshaping/rehabilitation using an
appropriate erosion control measure (see Appendices 3 and 6).

8.7 Within the riparian corridor (i.e. those lands not subject to ongoing
concentrated flows), progressively rehabilitate disturbed ground surfaces to
bring C-factors below 0.05 within 10 days (or less if practicable).

8.8 Sediment basins are to outlet to existing drainage pathways via an energy
dissipater (SD 5-8, Appendix 5) or level spreader (SD 5-6, Appendix 5).

8.9 For all works within a creek, on creek banks, within the riparian corridor
(buffer zone as determined by officers from the Department of Water and
Energy) and the urban fringe zone:

(i) From 1  June to 15  November, works can proceed within these zones usingst th

the standard suite of erosion and sediment control measures listed in Sections 6
and 7 of this report and without additional specialised provisions;

(ii) From 16  November to 31  May, works can only proceed in this zoneth st

providing that:

< ground cover lowers C-factors to less than 0.1 (Appendix 3) at all times
unless the 3-day weather forecast suggests rain is unlikely; and
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< ground cover materials are available onsite that can lower C-factors in
disturbed areas to less than 0.1 (Appendix 3) within 24 hours if the
forecast proves wrong and a rain event occurs. 

Practically, this means that any works within this zone should occur in the
period 1  June to 15  November.  Note that all other works on the Oxford Fallsst th

Soil Landscape can proceed at any time of year following the standard suite of
erosion and sediment control measures listed in Sections 6 and 7 of this report.
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9 Site Monitoring and Maintenance

9.1 Waste receptacles will be emptied as necessary.  Disposal of waste will be in a
manner approved by the site superintendent and in accordance with standard
safe disposal techniques.

9.2 The site superintendent will inspect the site at least weekly paying particular
attention to:

(i) removal of spilled sand, soil or other materials from near hazard areas;

(ii) ensuring barrier fencing is maintained and no-go areas are being observed by
all site workers and contractors;

(iii) ensuring progressive and prompt rehabilitation of lands, that rehabilitation has
effectively reduced the erosion hazard — initiate upgrading or repair as
appropriate;

(iv) constructing additional erosion and/or sediment control works as might
become necessary to ensure the desired water control is achieved, i.e. make
ongoing changes to the SWMP;

(v) maintaining erosion and sediment control measures in a functioning condition
until all earthwork activities are completed and the site is rehabilitated;

(vi) removal of trapped sediment and disposal to safe areas; and

(vii) removal of temporary soil conservation structures as the last activity in the
rehabilitation program.

9.3 Revegetation areas will be inspected regularly to investigate failures and
program necessary replanting as necessary.

9.4 An adequate watering and fertilising system will be maintained in revegetation
areas.

9.5 Areas of localised soil erosion will be identified and appropriate preventive
measures implemented.  These might include:

< planting additional stabilising vegetation or wind breaks
< stabilising soils with mulches or alternative soil binders
< taking steps to minimise any concentrated stormwater flows.

9.6 Any areas of localised poor drainage will be identified and appropriate
remedial action taken.

9.7 A regime for cleaning out accumulated debris is to be established for any
sediment traps to remove rubbish and organic material (leaves, sticks etc.).
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11 Appendices

11.1 Appendix 1: Site Masterplan by URBIS

Note - indicative landscaping concept

plan only. For full details of the

proposed development, refer to plans

prepared by Urbis.
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11.2 Appendix 2: IFD Data for Oxford Falls

Expanded table continued overpage.
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In most situations, not all the sediment entrained on eroding lands is transported away from the site. 
1

However, at urban development sites where sediment trapping devices are very close to areas of erosion and
most fine particles are flocculated, it can be assumed that most sediment entrained can be trapped.
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11.3 Appendix 3: Revised Universal Soil Loss Equation

While assessment of runoff is commonplace in the urban planning process, estimating
possible soil loss is not.  Nonetheless, estimates of soil loss have four important
applications to soil and water management.  These are to:

< assess the erosion risk at a site
< identify suitable measures to overcome the erosion risk
< estimate the required capacity of sediment retarding basins
< compare the effectiveness of various erosion control measures.

Therefore, by estimating likely soil loss levels, land planners can gear erosion and
sediment control measures to each part of any development site.  Consequently, they can
mitigate possible soil erosion and consequent sediment pollution to downslope lands and
waterways.

The Revised Universal Soil Loss Equation (RUSLE) is designed to predict the long term,
average, annual soil loss from sheet and rill flow at nominated sites under specified
management conditions.  The predicted losses are empirically derived.  The original
application is described by Wishchmeier and Smith (1978) and revised by Renard, Foster,
Weesies and Porter (1991) and Renard, Foster, Weesies, McCool and Yoder (1997).  It has
been adapted to urban sites and modified for Australian conditions in a computer
program called SOILOSS (Rosewell, 1993).  The equation is represented by: 

A = RKLSPC

where, A =   computed soil loss (tonne/ha/yr)
R =   rainfall erosivity factor 
K =   soil erodibility factor 
LS =   slope length/gradient factor
P =   erosion control practice factor 
C =   ground cover and management factors.

Typical values are given in Table 5.

Because the RUSLE takes into consideration all major components likely to affect sheet
erosion, it is the most widely used (and abused) soil loss equation available.  While it does
have great practical value, its limitations should be recognised and understood.

The main limitations of the RUSLE are that it: 

(i) only predicts sediment entrained in the erosion process and does not predict
sediment yields into particular sediment basins; 1

(ii) predicts average annual soil loss and not that for a particular storm event;

(iii) is effective for erosion through sheet and rill flow only on short slopes (<300 m)
and not for concentrated flow or long slopes; and



Conceptual Construction-Phase SWMP: Oxford Falls 24

08000336-SWMP-02.wpd

(iv) does not adequately take into account soil dispersibility in assessment of  the
K-factor.

Despite these matters, the RUSLE has its benefits and should be applied at all urban
development sites, even at a cursory level, provided that any unmeasured factors are on
the conservative side.

Table 5    Factors Used in the Interpretation of the RUSLE

Factors Remarks

R - rainfall

erosivity

Rainfall erosivity is a measure of the erosive force and intensity of rain in a normal year. 

In NSW , it varies from 500 to 9,500 while at the subject site it is 4,200 (Appendix 2)

K - soil

erodibility

Soil erodibility is a measure of the susceptibility of soil particles to detachment and

transport by rainfall and runoff.  It can be normally expected to range from 0.005 to 0.02

on soils with low erodibility, from 0.021 to 0.04 to soils with moderate erodibility, and from

0.041 to 0.07 on soils with high erodibility.

LS - slope

length and

gradient

Both slope length (metres) and gradient (per cent) have major effects on possible soil

loss.  They should be recorded as typical upper values for the site or unit in question.  In

the RUSLE, slope and length criteria are normally treated as a single entity, LS.  On

construction sites the LS-factor commonly ranges from 0.10 (flat, short slopes) to 5.0

(steep, long slopes). 

P - erosion

control

practice

The erosion control practice is reflected in the roughening or smoothing of the soil

surface by machinery, i.e.  those practices that can reduce both the velocity of runoff and

the tendency of runoff to flow directly downhill.  P-factors normally range from 0.8 (low) to

1.3 (high).  On construction sites assuming a worst case scenario of 1.3 is normal.

C - cover The cover or C-factor, is the ratio of soil loss from land under specified crop or mulch

conditions to the corresponding loss from tilled, bare soil and taken as 1.0 — typical of

urban construction sites.  It normally ranges from about 0.005 on very well vegetated

lands to 1.0 where the vegetation has been completely removed.

Table 6 and Figure 2 provide indicative C-factors for some cover types. Tables A3 and D1 
from the Blue Book are also appended here, both of which should be used when selecting
erosion control products or ground cover types for rehabilitation.
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Table 6  C-factors for Various Cover Types

Type of cover C-factor

No mulching or seeding, no plant roots 1.00

Little or no above-ground plant material but roots still

intact and undisturbed (see figure A1) 0.45

Open-weave jute mesh (<40% coverage of soil surface) 0.40

Straw anchored  to the soil at:
*

(i)  2.2 tonnes/ha and 

      (a)  6-10% slope, up to 30 m long

      (b)  #5% slope, up to 60 m long

(ii)  4.5 tonnes/ha and 

      (a)  34-50% slope, up to 10 m long

      (b)  26-33% slope, up to 15 m long

      (c)  21-25% slope, up to 22.5 m long

      (d)  16-20% slope, up to 30 m long

      (e)  11-15% slope, up to 45 m long

      (f)    6-10% slope, up to 60 m long

      (g)  #5% slope up, to 120 m long

 

0.20

0.20

0.20

0.17

0.14

0.11

0.07

0.06

0.06

Woodchip applied at:

(I)  16 tonnes/ha and 

      (a)  16-20% slope, up to 15 m long

      (b)  #15% slope, up to 22.5 m long

(ii)  27 tonnes/ha and -

      (a)  21-33% slope, up to 22.5 m long

      (b)  16-20% slope, up to 30 m long

      (c)  #15% slope, up to 45 m long

(iii)  56 tonnes/ha and -

      (a)  34-50% slope, up to 22.5 m long

      (b)  21-33% slope, up to 30 m long

      (c)  16-20% slope, up to 45 m long

      (e)  #15% slope, up to 60 m long

0.08

0.08

0.05

0.05

0.05

0.02

0.02

0.02

0.02

Woven straw blanket 0.08

Seeding grasses after 60 days (average conditions using

perennial rye, small grains, millet or Sudan grass) 0.05

Bitumen emulsion (12,000 l/ha) 0.02

Jute fine mat (100% coverage of soil surface) 0.01

Sod (turf) <0.01

Undisturbed native vegetation or well-established exotic

grasses providing 100% cover <0.01

*    Rill erosion might occur beneath the mulch if it is not properly

anchored.  Accordingly, the soil loss factors could double those shown,

especially on moderate or steep slopes and soils with moderate

erodibilities.
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Figure 3    C-factors for established grass cover
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Table A3 from Landcom, 2004.
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Table D1 from Landcom, 2004
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Figure 6  Application of gypsum.  The drum will have about a 50 litre

capacity with holes of about 25-mm diameter drilled on a 150-mm grid so

pond water can enter.

11.4 Appendix 4: Flocculation

Gypsum (calcium sulfate) will be applied to sediment basins within 24 hours of the
conclusion of each rainfall event more than 5 mm by mixing it into a slurry with water
(Figure 3) and then spraying it over the basin surface.  It is essential that the flocculating
agent be spread evenly over the entire basin surface for proper treatment of water unless
local experience or other criteria suggest differently.  

The gypsum will be applied at a rate of at least 32 kilograms per 100 cubic metres of stored
water, with the actual rate being determined by the ability of the agent to reduce non
filterable residues to 50 milligrams per litre of water or less.  The supernatant waters can
be discharged from each basin once these levels have been reached.  If the gypsum is
applied properly, 50 milligrams per litre of water or less should be achieved within 36 to
72 hours from application.  

A discharge system will be established that: 

(i) has a floating inlet to prevent flocculated sediments being removed as well —
any materials from the sediment layer must not be discharged in the pumping
process; and

(ii) permits drainage of the pond in less than 24 hours.

Normally, discharge will be completed with five working days from the conclusion of a
rainfall event.  However, in the case of repeated high intensity storms, the gypsum dosage
rates will be doubled so flocculation can be achieved within 24 hours from the conclusion
of a storm and allowing discharge within three days.
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11.5 Appendix 5: Standard Drawings (from Landcom, 2004)
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11.6 Appendix 6: Table 5.2 from Landcom, 2004

Table 5.2 from Landcom, 2004.
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