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ESC 101
Expectations vs Realities

Presented by 
Bill Johnson
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Do we understand 
Erosion and 

Sediment Control?

Why is it 
important?



Next SlidePrevious Slide Next SlidePrevious Slide

What are our 
expectations and 

what is the 
reality?

How can we 
improve?
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ENVIRONMENTAL PROTECTION 
ACT, 1994

ÅA person must not carry out any activity 

that causes, or is likely to cause, 

environmental harm unless the person 

takes all reasonably practicable 

measures to prevent or minimise the 

harm.

ÅSediment is a pollutantMother of Millions

General Environmental Duty (s319)
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ÅGood ESC is minimising the risk of 

sediment laden water (or dust) leaving 

a site.

ÅGED (s319) can be demonstrated by 

meeting relevant best practice 

guidelines e.g. the IECA Best Practice 

ESC óWhite Bookô or equivalent).
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What is Erosion and Sediment 
Control?

V Erosion Control V Sediment Control
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Use an ESC plan to achieve 
Best Practice

V Expectation

ÅSuitably qualified person

ÅCPESC / RSP-ESC / RPEQ?

ÅUse Best Practice ESC ï IECA

ÅComply with SPP Appendix 2

UReality

ÅLast minute, after thought

ÅUsually done by cheapest, less 

busiest team member

ÅLimited skills, knowledge

ÅSediment control.
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VExpectation

ÅHave an appropriate ESC plan that will 

minimise sediment leaving our site

ÅESC plan will vary based on complexity

ÅSize of the site

ÅDuration of exposed soil

ÅNumber of stages

ÅRisk of soil loss

ÅSensitivity of receiving environment

ÅSingle house 1-2 pages

ÅLarge subdivision 10-20 pages.



Next SlidePrevious Slide Next SlidePrevious Slide

Å Risk 

assessment

Å RUSLE

Å Rainfall
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Å Key Instructions

Å Site set-up

Å Access

Å How to strip and 

protect topsoil

Å How to manage 

stockpiles
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Å Management of 

problem soils

Å Erosion controls
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Å Dirty water 

discharge 

requirements
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Å Rainfall 

preparation 

procedure
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Å Site 

Inspection 

Notes



Next SlidePrevious Slide Next SlidePrevious Slide

Å Show all controls

Å Highlight 

catchment areas

Å Flow paths
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Å Installation 

instructions

Å Order of priority
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Å Sediment basin 

type

Å Key dimensions

Å Volumes

Å Areas

Å Sediment 

storage zones



Next SlidePrevious Slide Next SlidePrevious Slide

Å Basin layout

Å Key information on 

how to interpret 

dimensions
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Å Drain dimensions

Å Required lining

Å Design event
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Å Relevant IECA 

Standard drawings
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UReality

A sediment 

fence IS NOT 

an ESCP
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UReality
What do we get wrong?

UDonôt understand the risks

UDonôt understand soils

UDonôt understand how controls work

UDonôt understand the construction 
methodology

UDonôt allow enough time or money to 
get it right
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Questions ?
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ÅDifferent soil types, depending on:

ÅParent material

ÅTopography and position

ÅClimate

ÅVegetation

ÅSoils vary vertically and spatially

ÅSome soils are prone to getting 

boggy after rain

ÅSome soils are much more prone 

to wind erosion than others. 

Soils are more than just dirt
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UReality - Donôt understand soils

Particle Size range Time to settle 100mm

Sand 0.02mm to 2mm (20 to 2,000 micron) 4 secs to 8 mins

Silt 0.002mm to 0.02mm (2 to 20 micron) 8 mins to 4.2 days

Clay <0.002mm (2 micron) 4.2 days to 21 days

Å Sand settles out fastest

Å Clay makes water look turbid

Å Sediment controls work best on larger particles 

- sand and silt (but mainly sand).
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Å Sediment controls work by two primary mechanisms:

Å Natural settlement (sedimentation); and

Å Coagulation/flocculation

ÅVery few controls filter out sediment. If they did, theyôd block up quickly

ÅLetôs look at some examples:

VReality
Sediment Capture



Next SlidePrevious Slide Next SlidePrevious Slide

Sediment Capture

Sediment 

Fence 

ponds 

water to 

allow 

particles to 

settle

VExpectation
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Sediment Capture

Same colour 

water 

upstream 

and 

downstream

UReality
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Sediment Capture

Å Sediment 

Fence does 

not filter water

Å Coarse 

material 

retained but 

fine particles 

wash through

UReality
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Sediment Capture

This is a 

really nice silt 

fence 

installation. 

But will the 

water flowing 

off this site 

look clean?

UReality
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ñPerformance Evaluations of Three Silt Fence Practices 
Using a Full-Scale Testing Apparatusò  Bugg et al. (2017)

Å Soil was 47% sand, 28% silt and 25% clay (silty loam)

Å Flows equivalent to a 2-year, 24 hour event: 6.2 L/s or 117mm of rain

Å 16.9 kg of soil per minute mixed into the flow. 

Å Between 67% and 91% of sediment was retained ï based on 

suspended sediment (i.e. by weight!)

ÅThatôs a pretty impressive amount of sediment that got retained by 

these silt fences
ÅBut letôs look at turbidity:

VExpectation
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ÅTurbidity didnôt improve 

downstream

Å In many cases in got worse

Å But if we only consider visual 

clarity (i.e. turbidity) as our 

measure of pollution, weôve 

ignored the 67% and 91% of 

sediment retained

Å We need to consider the 

primary mechanism by which 

silt fence works, which is 

sedimentation.

Bugg et al. (2017)

UReality
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Å Mulch berms 

perform better 

than silt 

fences

Å They provide 

a small 

amount of 

filtrationéBut

VExpectation
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The main way 

they work is 

through 

sedimentation, 

ponding water 

and dropping 

out coarse 

sediment.

UReality




