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Disclaimer 

Significant effort has been taken to ensure that this document is representative of current best 
practice sediment control; however, the author cannot and does not claim that the document is 
without error, or that the recommendations presented within this document will not be subject to 
future amendment. 

To be effective, sediment control measures must be investigated, planned, and designed in a 
manner appropriate for the given work activity and site conditions. 

No warranty or guarantee, express, implied, or statutory is made as to the accuracy, reliability, 
suitability, or results of the methods or recommendations. 

The author shall have no liability or responsibility to the user or any other person or entity with 
respect to any liability, loss, or damage caused, or alleged to be caused, directly or indirectly, by 
the adoption and use of any part of the document, including, but not limited to, any interruption 
of service, loss of business or anticipatory profits, or consequential damages resulting from the 
use of the document. 

Specifically, adoption of the recommendations and procedures presented within this field guide 
will not guarantee: 

(i) compliance with any statutory obligations 

(ii) compliance with Appendix B of IECA (Australasia) Best Practice ESC 

(iii) compliance with specific water quality objectives 

(iv) avoidance of environmental harm or nuisance. 
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Principal reference documents: 

 

Best Practice Erosion and Sediment 
Control ï Book 2 

IECA (Australasia), Picton, NSW 

A. Construction site hydrology and hydraulics 

B. Sediment basin design and operation 

C. Soils and revegetation  

D. Example plans 

E. Soil loss estimation 

F. Erosion hazard assessment 

G. Model code of practice 

Appendix B was updated in 2018 and 
released as a free PDF 

IECA (2008) ï Book 2 

 

Settling Tank and Sediment Basin Decant 
Systems 

Witheridge, G., 2017, Catchments and Creeks 
Pty. Ltd., Brisbane, Queensland. 

 

This publication describes in more detail the 
fluid mechanics associated with decanting 
water from a stratified (multi-density layered) 
settling tank. The publication looks at both 
wastewater settling tanks and construction site 
sediment basins. 

Settling Tank & Sediment Basin Decant 

 

Use of Rock in Stormwater Engineering 

Witheridge, G., 2021, Catchments and Creeks 
Pty. Ltd., Brisbane, Queensland. 

First released in 2014, with several updates 

Use of Rock in Stormwater Engineering 

 

Density Measurement of Particle and Floc 
Suspensions 

Witheridge, G.M. and Wilkinson, D.L. 1989, 
Journal of Hydraulic Engineering, Vol. 115, 
No. 3, March 1989, American Society of Civil 
Engineers, pp. 403ï408 

Journal of Hydraulic Engineering, 1989 
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Purpose of this field guide 

This field guide has been prepared specifically to: 

¶ educate readers on the design of construction site sediment basins 

¶ to assist readers in the hydraulic analysis of sediment basin spillways 

¶ to supplement the design information provided in Appendix B of the IECA (Australasia) Best 
Practice Erosion and Sediment Control (ESC) publication. 

It is not the intention of this field guide to replace the use of Appendix B (IECA, 2018), but 
instead to supplement its use. Consequently, many of the tables and equations presented in 
this field guide are of such low reproduction quality that readers will be required to refer back to 
the original text of Appendix B (2018, or later version). 

The photos presented within this document are intended to represent the current topic of 
discussion. These photos are presented for the purpose of depicting either a preferred or 
discouraged outcome (as the case may be). In some cases the photos may not represent 
current best practice, but are simply the best photos available to the author at the time. 

The caption and/or associated discussion should not imply that the site shown within the 
photograph represents either good or bad ESC practice. The circumstances, site conditions and 
history of each site are not known, and may not be directly relevant to the current discussion. 
This means that there may be a completely valid site-specific reason why the designer chose 
the sediment basin design depicted in the photo. 

About the author 

Grant Witheridge is a civil engineer with both Bachelor and Masters degrees from the University 
of NSW (UNSW). He has over 40 years experience in the fields of hydraulics, creek engineering 
and erosion & sediment control, during which time he has worked for a variety of Federal, state, 
local government, and private organisations. 

He commenced his career at the UNSW Water Research Laboratory operating physical flood 
models of river floodplains. He later worked for Brisbane City Council on creek engineering and 
stormwater management issues. He currently works through his own company Catchments and 
Creeks Pty Ltd. 

Grant has authored over 40 documents, including three editions of the Queensland Urban 
Drainage Manual (2007, 2013 & 2016); Brisbane City Councilôs Natural Channel Design and 
Creek Erosion guidelines (1997 & 2000); the IECAôs Best Practice Erosion & Sediment Control 
documents (2008), and various fish passage guidelines. 

Introduction 

Hydraulics plays an important role in the design and operation of sediment basins, including: 

¶ mixing zones, where introduced coagulants or flocculants are encouraged to mix with the 
sediment-laden water 

¶ forebays (stilling ponds), where turbulence is removed from the inflow in order to allow this 
inflow to enter the main settling pond in a uniform manner in order to improve the hydraulic 
efficiency of the settling pond 

¶ the length-to-width ratio of the main settling pond, which can be used to reduce the risk of 
flow short circuiting during normal operational flows 

¶ the low-flow decant system 

¶ the high-flow decant system (if any) 

¶ the emergency spillway weir, utilised when inflows exceed the design storm 

¶ the design of the spillway chute 

¶ the design of the energy dissipater. 
 
This field guide follows the sediment basin classification system presented in Appendix B of the 
IECA (Australasia) Best Practice Erosion and Sediment Control publication, which means 
sediment basins are grouped into Type A, Type B, Type C and Type D basins. 
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Design steps 

 

Introduction 

¶ Best Practice Erosion and Sediment 
Control ï IECA (Australasia), Picton, 
NSW. 

¶ This field guide closely follows the 
recommendations of Appendix B in the 
IECA Best Practice guidelines, but the two 
publications are independent, and 
variations in the publications can and do 
occur. 

IECA (2008) ï Book 1 

 

Sediment basin design steps 

The design steps presented in Appendix B of 
the IECA (Australasia) Best Practice Erosion 
and Sediment Control guidelines are: 

1. Assess the need for a sediment basin 

2. Select the type of sediment basin 

3. Determine basin location 

4. Divert up-slope ócleanô water 

5. Select internal and external bank 
gradients 

6. (a) Sizing Type A basins 

(b) Sizing Type B basins 

(c) Sizing Type C basins 

(d) Sizing Type D basins 

7. Determine the sediment storage volume 

8. Design of flow control baffles 

9. Design the basinôs inflow system 

(i) Forebay ï Type A and B basins 

(ii) Inlet chamber ï Type C and D basins 

10. Design the primary outlet system 

(i) Floating decant ï Type A basins 

(ii) Pumped decant ï Type B & D basins 

(iii) Riser pipe outlet ï Type C basins 

11. Design the emergency spillway 

12. Determine the overall dimensions of the 
basin 

13. Locate maintenance access (de-silting) 

14. Define the sediment disposal method 

15. Assess need for safety fencing 

16. Define the rehabilitation process for the 
basin area 

17. Define the basinôs operational procedures 

18. Complete the Standard Basin Data forms 
issued by the regulating authority. 

IECA (2008) ï Book 2 

 

Design meeting 

 

Erosion and Sediment Control Plan 
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Sediment basins on civil construction projects 

 

Type A sediment basin (Auckland, NZ) 

 

Type B sediment basin (Qld) 

 

Type C sediment basin (NSW) 

 

Type D sediment basin retained for permanent stormwater treatment (Qld) 
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1. Design Steps 
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Step 1:  Assess the need for a sediment basin 

 

 

 

Assess the need for a sediment basin 

¶ Refer to the sediment control standard 
specified for your area. 

¶ Below is the Sediment Control Standard 
presented in IECA (Australasia), 2018, 
Appendix B. 

¶ In Table 1, a sediment basin is considered 
a Type 1 sediment control system. 

IECA (2008) ï Book 2 

 
Table 1 ï Sediment control standard (IECA, Australasia, 2018) 

Catchment 
Area (m2) [1] 

Soil loss (t/ha/yr) [2] Soil loss (t/ha/month) [3] 

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

250 N/A N/A [4] N/A N/A [4] 

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

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

>2500 > 150 150 75 > 12.5 12.5 6.25 

> 10,000 > 75 N/A 75 > 6.25 N/A 6.25 

[1] Area is defined by the catchment area draining to a given site discharge. Sub-dividing a given drainage catchment 
shall not reduce its óeffective areaô if runoff from these sub-areas ultimately discharges from the site at the same 
general location. The óareaô does not include any ócleanô water catchment that bypasses the sediment trap. The 
catchment area shall be defined by the óworst caseô scenario, i.e. the largest effective area that exists at any 
instance during the soil disturbance. 

[2] Soil loss defines the maximum allowable soil loss rate (based on RUSLE analysis) from a given catchment area. 
A slope length of 80 m should be adopted within the RUSLE analysis unless permanent drainage or landscape 
features reduce this length.  

[3] RUSLE analysis on a monthly basis shall only apply in circumstances where the timing of the soil disturbance 
is/shall be regulated by enforceable development approval conditions. When conducting monthly RUSLE 
calculations, use the worst-case monthly R-Factor during the nominated period of disturbance. 

[4] Refer to the relevant regulatory authority for assessment procedures. The default standard is a Type 3 sediment 
trap. 

[5] Exceptions to the use of sediment basins shall apply in circumstances where it can be demonstrated that the 
construction and/or operation of a sediment basin is not practical, such as in many forms of linear construction 
where the available work space or Right of Way does not provide sufficient land area. In these instances, the 
focus must be erosion control using techniques to achieve an equivalent outcome. The óintentô shall always be to 
take all reasonable and practicable measures to prevent or minimise potential environmental harm. 
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Step 2:  Select the type of sediment basin 

 

 

 

Type A and B basins 

¶ Type A basins are recommended when 
the duration of the soil disturbance, within 
a given drainage catchment, exceeds 12 
months. 

¶ Type B basins are recommended when 
the duration of the soil disturbance, within 
a given drainage catchment, does not 
exceed 12 months. 

Type A sediment basin 

 

Type C basins 

¶ Type C basins are recommended when: 

- less than 33% of the soil is finer than 
0.02 mm (i.e. d33 > 0.02 mm), and 

- no more than 10% of the soil is 
dispersive (in other words, the soil is 
not dispersive). 

¶ Slaking soils are likely to satisfy these 
requirements. 

¶ Type C basins represent the older style 
basins that are largely discontinued by 
many authorities. 

Type C sediment basin 

 

Type D basins 

¶ Type D basins are an alternative to Type 
A and B basins, and are used when it can 
be demonstrated that the installation of an 
automatic chemical flocculation system 
cannot be justified for the site conditions. 

¶ These are a óplug flowô system (i.e. not a 
continuous treatment system like Type A, 
B and C basins). 

¶ Sediment-laden water enters the empty 
basin, is captured, treated, then decanted 
once a suitable water quality is achieved. 

Type D sediment basin 
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Select the type of sediment basin 

 

Type A basins 

¶ Sizing: based on minimum volume (VS) 
and surface area (AS) requirements 

¶ Operation: continuous flow process 

¶ Chemical dosing; automatic system 

¶ Decant: floating decant system 

¶ Design storm: typically Q1, but Q5 for 
long-term operations such as quarries and 
mine sites 

¶ Extras: a forebay is required. 

Type A sediment basin (Qld) 

 

Type B basins 

¶ Sizing: based on minimum volume (VS) 
and surface area (AS) requirements 

¶ Operation: continuous flow process 

¶ Chemical dosing; automatic system 

¶ Decant: manual decent 

¶ Design storm: typically 0.5Q1  

¶ Extras: a forebay is required, but no 
floating decant system, and the basin can 
retain the captured water for dust control 
or plant watering on the construction site. 

Type B sediment basin (Qld) 

 

Type C basins 

¶ Sizing: based on a minimum surface area 
(AS) requirement 

¶ Operation: continuous flow process 

¶ Chemical dosing; no chemical dosing, 
but it can be added to the process 

¶ Decant: automatic gravity system, but a 
floating decant system can be used 

¶ Design storm: typically 0.5 Q1  

¶ Conditions of use: used when working in 
sandy soils. 

Type C sediment basin (NSW) 

 

Type D basins 

¶ Sizing: based on a minimum volume (VS) 
requirement 

¶ Operation: plug flow, i.e. a óstart-stopô 
batching process 

¶ Chemical dosing; manual dosing 

¶ Decant: manual decant 

¶ Design storm: typically sized for an 
80%ile,  5-day rainfall depth 

¶ Extras: basins must be drained before the 
next storm. 

Type D sediment basin (Qld) 
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Step 3:  Determine basin location 

 

 

 

Basin location 

¶ Locate all basins within the relevant 
property boundary, unless permission 
from the adjacent land-holder has been 
provided (e.g. a farm adjacent to a road 
construction project). 

¶ Locate all basins to maximise the 
collection of sediment-laden runoff 
generated within the site throughout the 
construction period, which extends up until 
the site is adequately stabilised against 
soil erosion, including raindrop impact. 

Basins located within a road reserve 

 

Basins adjacent to waterways 

¶ Do not locate a sediment basin within a 
waterway. 

¶ For construction works that cross a 
waterway, it is typical for there to be four 
basins, located each side of the waterway, 
and each side of the crossing. 

¶ Where practical, locate sediment basins 
above the 1 in 5 year ARI (18% AEP) 
flood level; however, common sense must 
applyðthe basin must be in a position to 
perform its required task. 

Road construction over a waterway 

 

Locating a basin within an active work area 

¶ Avoid locating a basin in an area where 
future construction works may limit the 
operational life of the basin. 

¶ Minimise disturbance to the roots of 
retained or protected treesðrefer to 
AS4970: óProtection of trees on 
development sitesô. 

¶ Ensure basins have suitable access for 
maintenance and de-silting. 

Limited access for basin de-silting 
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Determine basin location 

 

Sediment basins operating in óseriesô 

¶ Operating basins in óseriesô means the 
water from one basin flows into the next 
basin, and so on. 

¶ Several basins operating in series can 
have significantly less sediment trapping 
efficiency than a single basin, even though 
the series of smaller basins may have the 
same total surface area and volume as a 
single large basin. 

¶ Critical to the operation of these basins is 
maintaining an even flow distribution from 
one basin to another. 

Several basins operating in óseriesô 

 

Circumstances where a series of divided 
basins can be used 

¶ Basins that possibly could operate in 
series include: 

- Type A basins where the combined 
basin volume satisfies the minimum 
volume requirement, and at least one of 
the basins is able to satisfy the 
minimum surface area requirement. 

Divided Type A basin 

 

Further to the above 

¶ Other basins that possibly could operate in 
series include: 

¶ Type D basins where at least one of the 
basins has sufficient surface area and 
length to width ratio to satisfy the 
requirements of a Type C basin. 

- The combined settling volume of the 
basins must not be less than that 
specified for a Type D basin. 

¶ A series of Type C or D basins where 
each settling pond is connected by 
several pipes evenly spaced across the 
basin. 

- Such a design must minimise the 
effects of inflow jetting from each pipe, 
and allow an even distribution of flow 
across the full basin width. 

- In such cases the minor sediment 
remixing that occurs as flow passes 
through the pipes is usually 
compensated by the improved 
hydraulic efficiency of the overall 
basin surface area. 

Type C basin with pre-treatment pond 

 

Divided Type C basin 
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Sediment controls for road construction over a waterway 

 

Typical basin layout 

¶ Placement of Type 1 sediment traps each 
side of a small drainage pipe (culvert) is 
appropriate when: 

- the contributing catchment area is 
greater than 0.25 ha, or 

- soil loss rate > 150 t/ha/yr. 

¶ Not all of the clean and dirty water drains 
shown below will be operational during 
each phase of the road construction. 

¶ The contributing catchment area can 
include both the road and batter runoff. 

Sediment basins (Type 1 sediment trap) 

 

ESC measures for road works over a waterway with significant dirty water runoff 

 

Alternative drainage layouts 

¶ The number of sediment traps can be 
reduced if sediment-laden runoff from both 
sides of the roadway can be diverted to a 
single sediment trap located each side of 
the waterway. 

¶ The above examples apply equally to the 
construction of bridges and culverts; 
however, this alternative drainage layout 
(below) can only be employed on bridge 
construction. 

Sediment basin (Type 1 sediment trap) 

 

Alternative layout with dirty water directed under the bridge towards the basins 
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Determine basin location (examples only) 

  

Brisbane, Qld Brisbane, Qld 

  

Brisbane, Qld Pacific Highway, NSW 

  

Pacific Highway, NSW Pacific Highway, NSW 

  

Pacific Highway, NSW Road construction over stormwater pipe 
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Step 4:  Divert up-slope ócleanô water 

 

 

 

Introduction 

¶ Wherever reasonable and practicable, up-
slope ócleanô water should be diverted 
around the sediment basin to decrease 
the required size of the basin, and 
increase the basinôs sediment trapping 
efficiency. 

Catchment area without flow diversion 

 

Intent 

¶ The intent is to minimise the volume of 
uncontaminated water flowing to a basin 
at any given time during the operation of 
the basin, even if the basin has been sized 
for the full catchment area. 

Catchment area with flow diversion 

 

What is considered ócleanô water? 

¶ óCleanô water is defined as 

- water that enters the property from an 
external source and has not been 
further contaminated by sediment within 
the property; or 

- water that has originated from the site 
and is of such quality that it either does 
not need to be treated in order to 
achieve the required water quality 
standard, or would not be further 
improved if it were to pass through the 
basin. 

Catch drain diverting ócleanô bush runoff 
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Step 5:  Select internal and external bank gradients 

 

 

 

Introduction 

¶ The basinôs internal bank gradient is 
important because it can alter the 
mathematical relationship between the 
pondôs surface area (AS) and volume (VS). 

¶ Recommended maximum gradients are: 

- 1:2 for good, erosion-resistant clay or 
clay-loam soils 

- 1:3 sandy-loam soil 

- 1:4 sandy soils 

- 1:5 unfenced sediment basins that are 
accessible to the public. 

Very steep and slippery bank slope (Qld) 

 

Fencing 

¶ If public safety is a concern, and the 
basinôs internal banks are steeper than 1:5 
(V:H), and the basin will not be fenced, 
then a suitable method of egress during 
wet weather needs to be installed. 

¶ Examples include a side ladder, steps cut 
into the bank, or at least one bank turfed 
for a width of at least 2 m from the top of 
bank to the toe of bank. 

Partially fenced sediment basin (NSW) 

 

Grassing banks 

¶ Grassing the basinôs embankment and 
internal banks can: 

- reduce soil erosion and sediment runoff 
from the basinôs banks 

- improve safety by increasing a personôs 
foot grip (climbing ability) when the soil 
is wet. 

¶ A bank slope of 1:6 (V:H) is recommended 
for banks that will be mown on a regular 
basis. 

Grassed banks (NSW) 
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Step 6a:  Sizing Type A basins 

 

 

 

Introduction 

¶ The requirements for the sizing of 
sediment basins varies from region to 
region. 

¶ The following design steps are based on 
the recommendations outlined in IECA 
(Australasia), 2008, and the updated 
Appendix B (2018). 

¶ Readers should check for further updates 
to Appendix B. 

¶ Readers will need to refer to Appendix B 
to obtain the necessary tabulated data. 

IECA (2008) ï Book 2 

 

Sizing of Type A basins 

¶ It has been said that the mathematical 
procedure presented in Appendix B for the 
sizing of Type A basins is unnecessarily 
complex, especially when compared to the 
sizing of an Auckland-style (NZ) basin. 

¶ Auckland basins have the advantage of 
only having to work in one location, while 
Type A basins must work across Australia. 

¶ What makes the sizing of Type A basins 
so complex is the fact that the basins need 
to satisfy both a minimum surface area 
requirement (AS), and a minimum settling 
volume requirement (VS). 

¶ Consequently, a critical aspect of the 
design procedure is the selection of an 
óoptimumô settling pond depth. 

¶ It is only at this optimum depth that the 
minimum surface area and settling volume 
are achieved simultaneously. 

¶ If the basin is too shallow, then the basinôs 
surface area will exceed the minimum 
requirements. 

¶ If the basin is too deep, then the basinôs 
volume will exceed the specified minimum 
while the basinôs surface area requirement 
dictates the basinôs sizing. 

Basin depth less than the óoptimumô 

 

Basin depth greater than the óoptimumô 
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Sizing Type A basins 

 

Components of a Type A basin 

¶ Type A basins typically contain the 
following components: 

- mixing zone 

- forebay and level spreader 

- settling zone (upper zone) 

- free water zone (middle zone) 

- sediment storage zone (bottom zone) 

- floating decant system 

- emergency spillway 

- energy dissipater. 
Type A basin 

 

Minimum requirements of a Type A sediment basin (Table B6, IECA, 2018) 

 

Step 1A ï Design storm 

¶ Determine the design event from Table B7 
(IECA, 2018). 

- Adopt a 1 year storm event for short-
term soil disturbances, such as civil 
construction and urban development. 

- Adopt a 5 year storm event for long-
term soil disturbances, such as landfill 
sites, quarries and mine sites. 

IECA (2018) Table B7 

 

Step 2A ï Decant rate 

¶ Select a trial low-flow decant rate (QA) 
from Table B5 (IECA, 2018). 

¶ Alternatively, use equations B1 or B3 to 
determine an optimum decant rate. 

¶ This is the low-flow decant rate at 
maximum water level, i.e. when all decant 
arms (if used) are operational. 

¶ The decant rate may be based on locally 
available (commercial) decant systems. 

¶ A maximum decant rate of 9 L/s/ha is 
currently (2018) recommended. 

IECA (2018) Table B5 
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Sizing Type A basins 

 

Step 3A ï Optimum pond depth 

¶ Determine the optimum settling pond 
depth using either equations B4 or B5. 

¶ For a given low-flow decant rate (QA), 
there is an óoptimumô settling zone depth 
(DS) that will allow the minimum settling 
volume and minimum settling zone 
surface area requirements to be achieved 
concurrently. 

Where: 

- QA = the low-flow decant rate per 
hectare of contributing catchment  
[m3/s/ha] 

- K = equation coefficient that varies with 
the design event (X) and the low-flow 
decant rate (QA) refer to Table B8 

- I  = I  X yr, 24 hr  the average rainfall 
intensity for an X-year, 24-hour storm 

- KS = inverse of the settling velocity of 
the critical particle size (Table B9) 

- DS = depth of the settling zone 
measured from the spillway crest  [m]. 

¶ If site conditions place restrictions on the 
total depth of the sediment basin (DT), 
then this will impact upon the maximum 
allowable depth of the settling zone (DS); 

IECA (2018) equations B4 & B5 

 

Type A basin 

 

Determination of equation variable óKô 

¶ K = equation coefficient that varies with 
the design event (X) and the low-flow 
decant rate (QA) refer to Table B8. 

IECA (2018) Table B8 

 

Determination of equation variable óKSô 

¶ óKSô is the inverse of the settling velocity of 
the critical particle size (Table B9). 

¶ Sediment settling tests (Jar Tests) should 
be performed at the water temperature 
that is expected to exist in the basin. 

¶ Typical water temperatures for Australian 
capital cities are provided in Table B10. 

¶ The water temperature within the settling 
pond is likely to be equal to the 
temperature of rainwater (approximately 
the air temperature) at the time of year 
when rainfall intensity is the highest. IECA (2018) tables B9 & B10 
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Sizing Type A basins 

 

Step 4A ï Pond depth 

¶ If you choose a settling zone depth equal 
to the optimum depth determined in Step 
3A, then a minimum basin volume and 
surface area will be achieved. 

¶ However, a minimum depth of 0.6 m is 
recommended. 

¶ Tables B13 to B15 can be used to 
estimate an appropriate settling zone 
depth (DS) based on a desirable maximum 
basin depth (DT), and a bank slope of 1 in 
2 (excluding the inlet bank slope of 1 in 3). 

IECA (2018) Table B13 

  

IECA (2018) Table B14 IECA (2018) Table B15 

 

Step 5A ï Surface area 

¶ Calculate the minimum, average, settling 
zone surface area (AS) based on Equation 
B10 and the following design conditions: 

(i) the expected settling rate of the treated 
sediment floc 

(ii) the expected water temperature within 
the pond during its critical operational 
phase (i.e. the local wet/rainy season). 

¶ In most cases it can be assumed that this 
average surface area is the same as the 
surface area at the mid-depth of the 
settling zone (AMS). Terminology (Type A basins) 

 

Simpsonôs Rule 

¶ If a more accurate determination of 
volume is required, then the Simpsonôs 
Rule can be used (Equation B11).  

        VS  =  (DS/6).(AC + 4.AMS + AFW)      (B11) 

 VS = settling volume  [m3] 

 DS = depth of settling zone  [m] 

 AC = surface area at spillway crest  [m2] 

 AMS = surface area at mid settling zone 

 AFW = surface area at the top of the Free 
Water Zone. 

Simpsonôs Rule 
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Sizing Type A basins 

 

Step 6A ï Pond volume 

¶ Calculate the required settling zone 
volume (VS), being the greater of: 

(i) the minimum volume based on 
Equation B6 

(ii) the settling zone volume determined 
from the minimum average surface 
area obtained from Step 5A. 

¶ Where the equation coefficient óKô was 
previously determined from Table B8 
(previous page). 

IECA (2018) Equation B6 

 

Step 7A ï Free water zone 

¶ Nominate the depth of the free water zone 
(DF). 

¶ The free water zone is used to separate 
the settled sediment from the low-flow 
decant system to prevent settled sediment 
from being drawn into the decant system 
at the start of the next storm. 

¶ The minimum recommended depth of the 
free water zone is 0.2 m. 

Free water zone 

 

Step 8A ï Sediment re-suspension 

¶ Check for the potential re-suspension of 
settled sediment. 

¶ The maximum allowable flow velocity 
upstream of the overflow spillway (based 
on the combined settling zone and free 
water zone cross-sectional area) has been 
set at 1.5 cm/s (0.015 m/s) based on 
decant testing of settled sludge blankets in 
wastewater treatment plants. 

¶ There are outstanding questions about the 
validity of this re-suspension velocity, so 
check with your supervisor/regulator. 

Maximum settling zone velocity 

 

Step 9A ï Pond dimensions 

¶ Determine the length (LC) and width (WC) 
of the settling zone. 

¶ It is recommended that the settling zone 
length (LC) > 3 times its width (WC). 

¶ These dimensions are measured at the 
height of the spillway crest. 

Type A basin (plan view) 
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Sizing Type A basins 

 

Step 10A ï Overall basin dimensions 

¶ Once the volume and dimensions of the 
settling zone are known, the remaining 
basin dimensions can be determined 
based on the sizing requirements outlined 
in Table B6. 

¶ The internal bank slope adjacent the 
forebay should not be steeper than 1 in 3 
(refer to Figure B6). 

IECA (2018) Table B6 

 

Determination of the sediment storage 
zone depth (DSS) 

¶ Because of the basinôs shape, it is not 
possible to assume that the depth of the 
sediment storage zone (DSS) is simply 
30% of the settling zone depth. 

¶ One option is to utilise a spreadsheet to 
complete the analysis of a Type A basin, 
including the sizing of the sediment 
storage zone. 

¶ Technical notes B2 to B4 and tables B13 
to B15 provide a manual method to 
estimate DSS. 

Type A basin 

  

IECA (2018) Technical Note B2 IECA (2018) Technical Note B4 
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Determine the overall dimensions of the basin ï Volume calculations 

 

Cone and pyramid shapes 

V  =  (1/3).A.D 

where: 

 V = pond volume [m3] 

 A = top surface area [m2] 

 D = depth of pond [m] 

Cone and rectangular pyramid 

 

Rectangular prism 

V = (1/3).W.(L - B).D + (1/2).W.B.D 

where: 

 V = pond volume [m3] 

 W = width of top surface [m] 

 L = length of top surface [m] 

 B = width of bottom edge [m] 

 D = depth of volume [m] 

Rectangular prism 

 

Simpsonôs Rule 

V  =  (D/6).(AC + 4.AM + AS) 

where: 

 V = pond volume [m3] 

 D = depth of volume [m] 

 AC = surface area at top of volume [m2] 

 AM = surface area at mid depth [m2] 

 AS = surface area at base of volume [m2] 

Truncated pyramid (Frustum) 

 

Estimation of required basin depth given 
the pond surface area and bank slope 

2
s sA (A 2.P.m.V)

D
P.m

- + +
º  

where: 

 D = pond depth [m] 

 AS = pond surface area at base [m2] 

 P = circumference of the base of the 
volume [m] 

 V = required basin volume [m3] 

 m = constant bank slope around the 
volume Curved three-dimensional shape 
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Step 6b:  Sizing Type B basins 

 

 

 

Introduction 

¶ The requirements for the sizing of 
sediment basins varies from region to 
region; therefore, check your local rules. 

¶ The following design steps are based on 
the recommendations outlined in IECA 
(Australasia), 2008, and the updated 
Appendix B (2018). 

¶ Readers should check for further updates 
to Appendix B. 

¶ Readers will need to refer to Appendix B 
to obtain the necessary tabulated data. 

IECA (2008) ï Book 2 

 

Type B basins 

¶ Sizing: based on minimum volume and 
surface area requirements 

¶ Operation: continuous flow process 

¶ Chemical dosing; automatic system 

¶ Decant: manual decant 

¶ Design storm: typically 0.5Q1  

¶ Extras: a forebay is required, but no 
floating decant system, and the basin can 
retain the captured water for dust control 
or plant watering on the construction site. 

Type B basin (Qld) 

 

Type B basin zones 

¶ The settling pond within a Type B 
sediment basin is divided horizontally into 
two zones: 

- the upper settling zone and 

- the lower sediment storage zone. 

¶ Type B basins incorporate the same 
forebay, level spreader and automatic 
dosing system as a Type A basin. 

Type B basin 


