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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
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(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



Conceptual Construction-Phase SWMP: Oxford Falls 29

08000336-SWMP-02.wpd

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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