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of Catchments & Creeks Pty Ltd. No diagram or photograph may be reproduced within another
publication without the prior written permission of the Director of Catchments & Creeks Pty Ltd.

This document should be referenced as:

Witheridge 2022, Construction Site Sediment Basins, Catchments & Creeks Pty Ltd., Bargara,
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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
(i) compliance with Appendix B of IECA (Australasia) Best Practice ESC
(i) compliance with specific water quality objectives
(iv) avoidance of environmental harm or nuisance.
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Principal reference documents:
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Book 2 - Appendices A- G

IECACD

IECA (2008) i Book 2

Settling Tank
and Sediment Basin

ant Systems
| B

-~

Settling

Use of Rock in Stormwater Engineering
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Example plans
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Appendix B was updated in 2018 and
released as a free PDF
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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.

Use of Rock in Stormwater Engineering

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

First released in 2014, with several updates

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. 403i 408
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Purpose of this field guide

This field guide has been prepared specifically to:
1 educate readers on the design of construction site sediment basins
1 to assist readers in the hydraulic analysis of sediment basin spillways

1 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 Ci ty Counci | 6s Natur
Creek Erosion guidelines (1997 & 2000); the
documents (2008), and various fish passage guidelines.

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

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

1 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

1 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

= =4 -4 =2

the design of the spillway chute
1 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.

4

q
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Design steps

Introduction

Best Practice _ _ _
Erosion & Sediment Control f Best Practice Erosion and Sediment
Control i IECA (Australasia), Picton,
Book 1 - Chaglers NSW.

1 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.

IECACD

IECA (2008) i Book 1

Sediment basin design steps
Practcs ontro The design steps presented in Appendix B of
Eresions Sedimont . the IECA (Australasia) Best Practice Erosion

and Sediment Control guidelines are:

Book 2 - Appendices A- G

1. Assess the need for a sediment basin

2. Select the type of sediment basin

3. Determine basin location

4. Divertup-s| ope oOcl eanbd wi
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

Determine the sediment storage volume
Design of flow control baffles

Design the basinbs i

(i) Forebay i Type A and B basins

(i) Inlet chamber i Type C and D basins
10. Design the primary outlet system

(i) Floating decant i Type A basins

(i) Pumped decant i Type B & D basins

(i) Riser pipe outlet i 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 basinbds o

Diagram suppied by Catchments & Creeks Pty Lid

— — e 18. Complete the Standard Basin Data forms
Erosion and Sediment Control Plan issued by the regulating authority.

© Catchments & Creeks Pty Ltd July 2022 Page 6




Sediment basins on civil construction projects

- A
Photo supd| e Catbiments § Creeks Py Lid

>
Pholo supplied by Catchmanis & © ekl Pty L

Type D sediment basin retained for permanent stormwater treatment (Qld)

© Catchments & Creeks Pty Ltd July 2022 Page 7




1. Design Steps
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Step 1. Assess the need for a sediment basin

Table 17 Sediment control standard (IECA, Australasia, 2018)

Step 1: Assess the
need for a sediment basin

Assess the need for a sediment basin

Best Practice _
Erosion & Sediment Control 71 Refer to the sediment control standard
specified for your area.
RORASTI.D 1 Below is the Sediment Control Standard
presented in IECA (Australasia), 2018,

—— Appendix B.

1 InTable 1, a sediment basin is considered
a Type 1 sediment control system.

IECACD

IECA (2008) i Book 2

Catchment Soil loss (t/halyr) 2! Soil loss (t/ha/month) B3
Area (m?)ll 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] Areais defined by the catchment area draining to a given site discharge. Sub-dividing a given drainage catchment
shallnotr educe its o6effective -areasutifhatdlyfdischangasdronithefsiteatrthe same s eff
general Il ocation. The o6éaread does not include any 0c¢
catchmentareashallbedef i ned by the O6worst cased scenari o, i . e}

(2]

(3]

(4]

(5]

instance during the soil disturbance.

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.

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.

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

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 ac
take all reasonable and practicable measures to prevent or minimise potential environmental harm.

© Catchments & Creeks Pty Ltd July 2022 Page 9
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Step 2: Select the type of sediment basin

Step 2: Select the type
of sediment basin

Basin fills with automatic chemical dosing, Type A and B basins
and low-flow decanting

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

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

Forebay

Type-A basin
Type A sediment basin

Type C basins

ERALCHSULAE (Tt OLeT) 1 Type C basins are recommended when:

Outlet baffle - less than 33% of the soil is finer than
0.02 mm (i.e. ds3 > 0.02 mm), and
— Inlet baffle Outlet

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

9 Slaking soils are likely to satisfy these
requirements.

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

Type C sediment basin

Forebay (energy dissipation and mixing) 7P D Pasins

1 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
— Porous baffle Outlet automatic chemical flocculation system

i cannot be justified for the site conditions.
. )

e 1T These are a oplug fl
- continuous treatment system like Type A,
Ideally B and C basins).

;[:,:'a“‘::z:al 1 Sediment-laden water enters the empty

basin, is captured, treated, then decanted
once a suitable water quality is achieved.
Type D sediment basin

© Catchments & Creeks Pty Ltd July 2022 Page 10




Select the type of sediment basin

il

= =4 =4 =

il

=A =4 =4 =4 =

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 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 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 D basins

1 Sizing: based on a minimum volume (Vs)
requirement

1 Operation:pl ug f | ow;s tio.ped
batching process

1 Chemical dosing; manual dosing

i Decant: manual decant

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

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

Type D sediment basin (Qld)
© Catchments & Creeks Pty Ltd July 2022 Page 11




Step 3: Determine basin location

Step 3: Determine
basin location

Basin location

1 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).

1 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 adjacent to waterways

1 Do not locate a sediment basin within a
waterway.

1 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.

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

Locating a basin within an active work area

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

T Minimise disturbance to the roots of
retained or protected treesd refer to
AS4970: 6 Pr ot ecti on of
devel opment sitesbd

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

Photo ploptied by Galchments & Dreks P

Limited access for basin de-silting

© Catchments & Creeks Pty Ltd July 2022 Page 12




Determine basin location

basi

Sever al

ns

V; + V; = Required minimum volume

As> = Required minimum surface area
Divided Type A basin

V, +V; = Required Type D volume

Inflow
‘ 1 ] Pre-treatment pond v‘}—-

'

Va
Main settling pond

Asz

L |

As; = Required Type C surface area

Type C basin with pre-treatment pond

Divided Type C basin

e
oper

Sedi

Operating basins i
water from one basin flows into the next
basin, and so on.

ment basins operat

n

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.

Circumstances where a series of divided
basins can be used

91 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.

Further to the above

9 Other basins that possibly could operate in
series include:

1 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.

1 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.

© Catchments & Creeks Pty Ltd
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Sediment controls for road construction over a waterway

Typical basin layout

1 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/halyr.

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

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

Sediment basins (Type 1 sediment trap)
= 42 | W

E T e s e L) R, e — e ———3 | ] 31
NOT TO SCALE | Batter chute [ITI1I] Clean water drain —»= Dirty water drain—#= Sediment basin <=} |
ESC measures for road works over a waterway with significant dirty water runoff

. Alternative drainage layouts

1 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.

1 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.

Phioto supphed by Catchmaents & Creeks Py Lid

Sediment basin (Type 1 sediment trap)

Y W
drain —»= Dirty water drain—»= Sediment basin <=} |
Alternative layout with dirty water directed under the bridge towards the basins

© Catchments & Creeks Pty Ltd July 2022 Page 14
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Photo supplied by Catchments
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Pacific Highway, NSW

Road construction over stormwater pipe
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Step 4: Divertup-s| ope O6cl eand water

Step 4: Divert up-siope
‘clean’ water

! ‘ Introduction
/’U\\\lﬂ ‘w‘r_I—TT—I_—-—
/1/ [ l 1  Wherever reasonable and practicable, up-

______________________ sl ope 6cleand water
-------------------- around the sediment basin to decrease

the required size of the basin, and

increase the basngnos

efficiency.

Catchment B

/’u\\ i Intent
2 9 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.

diversion , /
| channel | / / '

3540 45 50 55 ©

Wh a 't is considered o0cl
T 6Cleand water is def

- 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

© Catchments & Creeks Pty Ltd July 2022 Page 16




Step 5: Select internal and external bank gradients

Step 5: Select internal
and external bank gradients

Introduction

T The basinbés internal
important because it can alter the
mathematical relationship between the
pondds s urAg)ardeolume (¥sp

1 Recommended maximum gradients are:

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

- 1:3 sandy-loam sail
- 1:4 sandy soils

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

Fencing

1 If public safety is a concern, and the
basinbds internal ban
(V:H), and the basin will not be fenced,
then a suitable method of egress during
wet weather needs to be installed.

1 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.

Grassing banks

1T Grassing the basinds
internal banks can:

- reduce soil erosion and sediment runoff
from the basinbs bz

- improve safetybyincr easi ng ¢
foot grip (climbing ability) when the soil
is wet.

= -,

T
ANy ,
. 1 Abankslope of 1:6 (V:H) is recommended
for banks that will be mown on a regular
basis.

Photo supplied t-y&hm‘cnﬁ & Croeks Py L
Grassed banks (NSW)

© Catchments & Creeks Pty Ltd July 2022 Page 17



Step 6a: Sizing Type A basins

Step 6a: Sizing Type A basins

Best Practice
Erosion & Sediment Control

Book 2 ~ Appendices A-G

IECACD

IECA (2008) i Book 2

Basin depth << optimum depth
Basin surface area >> minimum surface area

Basin setting volume = minimum required volume

Basin depth | ess t

Basin depth >> optimum depth
Basin surface area = minimum surface area

Basin setting volume >> minimum required volume

Basin depth greater 1

Introduction

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

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

1 Readers should check for further updates
to Appendix B.

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

Sizing of Type A basins

1 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.

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

1 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).

1 Consequently, a critical aspect of the
design procedure is the selection of an
6opti mumd settling

1 Itis only at this optimum depth that the
minimum surface area and settling volume
are achieved simultaneously.

T I f the basin is too
surface area will exceed the minimum
requirements.

T I'f the basin is too
volume will exceed the specified minimum
whil e the basinbés s
dictates the basiné

p

u
S

© Catchments & Creeks Pty Ltd
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Sizing Type A basins
Components of a Type A basin

1 Type A basins typically contain the
following components:

Splitway crest - mixing zone
| 300 mm (min) - 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

Table B6 - Components of the settling pond depth and volume (Type A basin)

REr “Min. volume as a
Component Term | Minimum depth | Term percentage of Vs
< Settling zone Ds 06m Vs 100%
§ Retained Free water Drw 0.2m Ve -
= water zone “Sedi : i ' T
L. ediment 5 9
= storage zone Dss 0.2m Vss 30%
Minimum requirements of a Type A sediment basin (Table B6, IECA, 2018)
Step 1A T Design storm
1 Determine the design event from Table B7
(IECA, 2018).
Table 87 ~ Rocommended design storm for Type A basins - Adopt al year storm event for short-
| Design storm | Type of soll disturbance term soil disturbances, such as civil
1w . \;}:tv::'!\l:::;igﬂ:t;-,:;rn.\ﬁ:e: such as el constrncson and COﬂStrUCtlon and Urban development
. :;::3;1:; il chsturbances. such as landill stes. qusrnes and _ AdOpt a 5 year StOI‘m eVent fOI‘ |Ong_

term soil disturbances, such as landfill
sites, quarries and mine sites.

IECA (2018) Table B7

Step 2A 1 Decant rate

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

Table BS - Suggested ‘trial value' of the optimum low-Slow decant rate, Q,

Likely optiosum Q, Lacalionn
4 st | Mtra. Adaise, W0 Ganiier (O = 1 94 18 m) 1 Alternatively, use equations B1 or B3 to
§ Usita Wagge. Meboune, Beadigo. Balarst Hotant (Dy « 10 m . .
Ssarke. Dubbo, Batharst, Gaulurs (Ds = 1.5 m) determine an optimum decant rate.

4 Lhta Bowhe Bathurst, Casbena, Pertk (D, = 1.0m)

oonta Based an D, 20 1 This is the low-flow decant rate at
7 Lt | D om ' maximum water level, i.e. when all decant
arms (if used) are operational.

wrvvarth, Goulburn |

Reoma, Toswoomta (based cn D, = 1 5

! vt Dadby, Moms. Arvectale dased an Dy = 1.0m)
b Colunn. Bt Taorosnon Dy = | 0. Lsacre, Poit 1 The decant rate may be based on locally
L ESONRS: O e 1o available (commercial) decant systems.

T 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

(i) Optimum settling pond depth;
Aletpatively the designes niary choe
ot the Cesitnd famber of e cipe

and then determine a0 opimum setthng

cw-fow decant rate (O, baved
ting decant werme (refer 10 Figare B29)
v ez (D)

For sl AR| averiy [+ s ® K TR0, Q, L)

Fora ) yv AR| design D ey = 0684 (1P, . Q. B

Inrc-type dacart system

Soreamber of decant arms) / (catchmert area) jm7sba)

IECA (2018) equations B4 & B5

Spiltway crest

|
Level spreader 300 fom (min)_j ‘

Type A basin

Talde BA - Type A basin sizing squastion cosfliciem X'

Lowflow decard rate 'Q,' Coefficlent "K' for specific design ovents

LUsha maha | 1 yoait 2 year S your
2 | Temoz | wo | 4“0 ‘ “wo
3 0003 | s | %7 |
: o0t | 24
[ 0006 | 2y | 29 | 2.0
W 0008 | 178 | 158 | -
9 0008 | 16.2 | 74 | 123

IECA (2018) Table B8

Table BY ~ Assessment of o design costliclent (Ky) from Jar Test results

Jar test setfernent after A5 s omen) ) s 10 150 w0 pL ]
| Labstamary settiemert rete (mibr) 7o | 030 040 | 00 | 080 | 120

Factor of vatety EREE T EEEREEEEE:

Design seermest rate v, imiy | 015 | o LR | 04t T 080 |

Maign selerment coatiowt. K, (win) | M000 8000 | 12000 | 900
| Muntmum depth of the setting zove:

Mserrem setthng 2one tegth. O im) 09 00 0o e 080 1.5%

Tabde B10 ~ Recommended waler lamperatiare for use In performing a Jar Test

Ciy Sugoesied walef lessperatire (°C)
Dareen | 0
Briszare | 0
Adalacte | 15
P ‘ 1B
| Sydnery | T
Larberra | 10
Mabsume | 10

tiobart 10

IECA (2018) tables B9 & B10

Step 3A T Optimum pond depth

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

1 For a given low-flow decant rate (Qa),
there is an §mpopetdéepthu n
(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

- | =1 xyr2an 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].

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

Determination of equat

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

Determination of eduat

T 044 hesnvetse of the settling velocity of
the critical particle size (Table B9).

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

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

1 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.
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Sizing Type A basins

Table B13 ~ Typical Type A setting zone, free water & sediment storage depths
= W%V

Type & Basin geonetry with sedimernt stecage volume. V

et Lok slupe, 1in 9 Al ather bark slopes, 1o} Tetal dopth Dy 1.5 m

Tyetcal basn doensiond besed on & Negthood®h raths of 3.1 o 10p of Be Mty Zore

Seltheg 2one volime. Vs ] | 9 ) 0 a0 ) 1660 |
Totsl bawn veloma, V, J&7 | 75 | V7 | 203 | 585 | 178 | 24
{Getthog 2one surface srea (m] | 85 | 124 Ut | aw | 88 | ek |
{Getthng 2one degmh (Dw) [m] | 05 | 003 | om1 | om | om | 0.6
{Rako DTy a3 3 parcertage | e | 49% | 6% | 6% | 64%
{Free water depth (Dvws ) | G20 | 0.0 | G20 | 6.0 020 | ¢
Ratio D,/0) 85 5 prownlags | 3% LRy ] [ 3% [ E3y 155 5%
Gedhmert orage (Durh (M) | [ 057 | 047 | o4 0,35
260 DTy 35 3 percantage [Ta% | aen | 32% | % | 29 | 2w

The ssting 2ooe safiace s (sgreseris B Donioge suface Man A, = V0,

IECA (2018) Table B13

Table B14 « Typical Type A seltiing zone, lreo water & sedimernt storage depths

Type A banin geometry with sedinmid storage vobuma, V,, & 304 (V,}
ANl st bard slopes, 10 2

et bamk shope Y2 2 Total depth, Dy =20 m

Typecal basn dmensans based on 3 englhowsih tatio of 31 ot tap of the selling 2one

Settheg 20ne volame. Vs (] | 120 | 209 408 s | eos | 308
[Total bwwn vebermw, Vs (W) | AT2 | 282 | 88 | 1119 | 2347 | 4514
{Selthng zone wrface area fmi] | 043 | 202 | 53 | 448 | 12e8 | 2412
{Setfing 2ote dept (D) [m] | 083 | 068 | 113 | 123 | 128 | 132
'Ruy.‘ OJ0 w1 & percentage | LY l A0y | TS | 1% | £ | oY%
{Frow water dep (Dvss (1] | o2 | 02 | o2 | o | 5
'l“m:\ [ B AT [ﬂf‘ﬂ;’? T Wwa T % | 0% | 10% | 10% | 10%
{Sedment worape {Dax) DM | @07 | 082 | 087 | @57 | 651 | 042
Ralo Do/0y o3 4 parcertnge | 45% | 41% | 39w | 20% | 2o% | 4w

IECA (2018) Table B14

Spilbway

crest

Lovel spreader
t AWl Crest water lovel

! Settling zone A Wi Lan

o, Mid-settling zone
Forebay

Avw Wow Low
Bt N\ Free water zone

/
A Was Lus Dy
D v Sediment storage zone ﬁ‘
A Wi Baseotbasin/ ™

Terminology (Type A basins)

Rul e

Si mpsonos

Step 4A T Pond depth

91 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.

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

1 Tables B13 to B15 can be used to
estimate an appropriate settling zone
depth (Ds) based on a desirable maximum
basin depth (D7), and a bank slope of 1 in
2 (excluding the inlet bank slope of 1 in 3).

Table B15 - Typical Type A settling zone, froe water & sediment storage depths
Type A hasin geatelry with sedisssstt stocngn soluma. V., « 30% (V,)

Ittt bank slope. 1 in 3 Al uther bamk slopes. 1 2 Total depth, Dy =10 m

Typxal basin dmensons hased on a lengtheadh ratio of 3.1 ot top of Be selting 2one

Satting zone woiume, 'V, fov) | 400 30 1600 | 1200 | Bd08 | 12300
Toral basin volume, 'V ;nf | LS ) | o 1 210 | Lam | »a2 | 173 1
Sefting Tone surface area (] | 305 | 463 | 867 | 1823 | 3134 | 6302
Setting 2ofe degth (Duy () | [™ye | 1e3 | 106 | 204 | 210
Ratke DJO; o 4 peicerisgs | “n | sS4 | I | a5 | o 1 o
[Free water dagth ( Des (Ml "o | 0 | | | I

,“,“,: oy .'b ' H arre'rdﬁ.)e | ™ I % | ™ | ™ | ™ | %
Sedmart dorsge (Dwy) (M) | TAT | 118 | @67 | 084 | o076 070
Ratie DDy a8 2 petcuntage | o | s l I l b 3 l 5 l b

IECA (2018) Table B15

Step 5A 1 Surface area

1 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

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

1 Inmost 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 (Aws).

Si mps Ralé s

1 If a more accurate determination of
volume is required, thenthe Si mp s o n
Rule can be used (Equation B11).

Vs = (Ds/6).(Ac + 4.Aus + Arw)
Vs = settling volume [m?]

Ds = depth of settling zone [m]
Ac = surface area at spillway crest [m?]
Aws = surface area at mid settling zone

(B11)

Arw = surface area at the top of the Free
Water Zone.
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Sizing Type A basins

(I¥) Minimum settling zone volume, Vs
Trw mirimem solting volume shul be determined from the fallowing equescn
=K. Ad., (A B6
where
Vy = minieam seting volume [my)

K = equtian cosfficiarnt that varies with the design event {X) and the chosen

low-fNiaw decant rabe (Q.) refer to Tabie BS
A = wred of O ranage calchment connacted 1o Ihe sadmaent binsin [ha)
 §¥ = average raintal intensty 1or an Xoyear, J8.hour stom [mmits]

X = he nominated desgn evert (AR)) expressed in 'yeors | Tabie BY)

IECA (2018) Equation B6

Z
Settling zone - 8 =
\._Free water zone 5
Sediment storage zone
AN VAV AN

Free water zone

V =The combined settling zone and free water zone velocity

Vs 2Qyax
(Ds + Dpw).(We + Wss)

We = basin width at spillway crest olovation
Wg3 = basin width at top of the sediment storage zone

Maximum settling zone velocity

Rock check dams used to Rain gauge
promote mixing within the )
nflow channel
M _ Infiow delivered by open channels

¢ __§ |

- -

Step 6A T Pond volume

i Calculate the required settling zone
volume (Vs), being the greater of:

(i) the minimum volume based on
Equation B6

(i)  the settling zone volume determined

from the minimum average surface

area obtained from Step 5A.

T Where the equation c
previously determined from Table B8
(previous page).

Step 7A 1T Free water zone

1 Nominate the depth of the free water zone
(Dr).

1 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.

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

Step 8A T Sediment re-suspension

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

1 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.

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

Step 9A 1 Pond dimensions

1 Determine the length (Lc) and width (Wc)
of the settling zone.

1 Itis recommended that the settling zone
length (Lc) > 3 times its width (Wc).

1 These dimensions are measured at the

2238
};3-,; height of the spillway crest.
i
, : ;
Type A basin (plan view)
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Sizing Type A basins

Tabh B6 - Camnmnu efthe umlno pmo dopm ami vokime ﬂ‘m Abasin|

Step 10A T Overall basin dimensions

1 Once the volume and dimensions of the
settling zone are known, the remaining
basin dimensions can be determined
based on the sizing requirements outlined

Cemponecs Tom Maoumim depth 'hlrm. mm.::v: ‘ |n Table B6
PR — R
(& [Reams (P (oo 0ie v~ | q The internal bank slope adjacent the
[ £ . Sefaert . | o 02m v W ‘ i
| £ | stavage zme | D 2 L forebay should not be steeper than 1in 3
(refer to Figure B6).
IECA (2018) Table B6
Determination of the sediment storage
zone depth (Dss)
Spimay ¢ Because of the mmatsi
possible to assume that the depth of the
S AL e sediment storage zone (Dss) is simply
o .
\_A Settingzone »_ v (. wid-sstling 200 30% of the settling zone depth.
Forobay | "\ Ay Vo Low 1 One option is to utilise a spreadsheet to
By \ Free water zone . R
Ass Waa Lon o complete the analysis of a Type A basin,
D Nmm A including the sizing of the sediment
A Vil. Baseotbasin/ ™ | storage zone.
1 Technical notes B2 to B4 and tables B13
to B15 provide a manual method to
. estimate Dss.
Type A basin
Techeienl thota B2 - Dute of basin & @ Green Va and De Tocknicul Mola €4~ inbrpotadion of butin & el ons for bow values of &'
The il design steps ton 4 Type ADasin mesult iy the deby kon of dwo hey L] Lo tinge values of Vo Bt can be wied o inbaipolile an eitimade of Be sedonast stouge
o $a seting zoe whune, Vs (1) ::!'::u Do that achiaves the mirimum sedimant stotige wolume, Vi = 03V, ase srovided
o e stifing 2ne diglh, Oa v Tatie 512 - Bastn & manucos $or lowrangs velues of 'V,
Thw setfing zose volume (Vo) & Laban an 1he gredder of T e e
¢ Baminmum seting zone wehine determine @ ham Eqeaten 5O o 0, m Ve m:“ Ve o Vou D ww. Te
1 "
* e satiag none wlume based o0 e mnioum average selting zone surfase ana (A T ]
¢ (m] | (stopel| Im’) (m} {ml (=] {m') ™) (ml (m)
thxadun:ﬁuﬂ":::n:‘e.a:n nhnn:n m—;:v:;:‘bmn;\‘;“qnn Y] T 7 1 (] ) Py £33 X X V5
The sest slep is to Setermine e deph of the basin (Dy), he bask slege (M), and e basin's os 18 bl Ll 0 7 fd 0.4 20 o
w0 and length. Oace hie bask shepe 204 base dimercions aie lnown, 3 ot dmeasions oo 2 53 or o 111 7% oW -1} 0w
can be detsarenad (B Sllaming anatyis sezumas the sope of B et bank is Tin 3} Y 3 T 675) ) 158 |€8— %) 37 3
(e oF q 5| 0B [} MO | % | o= a8 | Ay
b . - [
‘m e At b - - o8 i 3 ] o o a7 % Jom | 16 | o7
0. N— NGNS AWl Mswsngrve 08 15 o4 T o 92 %2 | 05 | 26 | WA
Ay VWi L 0E 3 111 | 06 | © | 140 | w0 | o | 32 | ™z
W s T o, o8 3 P 0 24 | %1 | 05 £ 20
Ave Woa Lee ; (] a w3 | 0%t o 3@E | 016 | 0m | 61 | W
Dy Bedimant s10rage 200 "']' 3 i ® | i3] 0 L3 9 | om | 23 | 05 |
A Ls RS W 3 S | e | i@ | 0 | 13| er | om | 30 | A
a 7 Z |21 | t® | © 6 | 229 | 008 | 32 | 244
Fgure B5 ~ Basln long-section with suggested & mensiond 1erminslogy T ) ™ T [ I | 5% | om | 38 | =5 |
nmm’:lmmohm vy l.::‘.‘ln knowe, thea the Sanin's tatal deg®h (Dy) can be detarmined by 1 4 e 112 o %0 "2 | ox 73 £+
ane offte wirg me
o W30 erar anahyss of v basin's dimensions In 010er 1 achiewe the Vakess Gnensiens 12 | LA N 63 | 1 | 0 L
sequiremnents of 4 Type A hasin, ncladag hooe cufired ia Table I8 12 15 "o e o 130 e on Y 202
o WRSAOR o 3 Speaadehest peogiam b daktimine sulsMe asin Snersions 12 z 3% | '@ | © 97 | W4 | 077 | a5 | =0
o ofSalion o B equsions bited below 1o delearine an ‘apprcmuten’ of Be 12 3 T e o =2 106 0.75 85 %3
sorage a3 (Do) a0 Wl deph (Dy)based on e basn tikiag the hape ofa 12 < 12 (5] C BE 1B | 004 85 &20
Vapezoudal prism
oo s sor s g2 e i L B B AW AP B R NEHE
DefOa = K g alVar K 415 “Qhrvilues e Ko s see Ho 8) | (912) T T T e T3 58
Dy-& Dt 0240 e (3 3 G R [ D5 | iow | om | 80 | WA
Owtar murvation of S bamn's Iangth and gt (] A =0 | 16 o e | 3 | 09 | 106 | 750 |

Tha Sanin's leng® and wadlh is typicaly defrmd by its Somrgione M Bie gt of e overfom
e (0 & LK bowewnr, e badin's avedage surtacs ama (A2) b5 Gefined ot e mid sloviten
of e setiing 2one. 2 1esamemen fed Dt basing 410 designed with 2 lengh sdh = 31 2t Ba
ahevaton of fie spibsaay ssest: hovwsar, % dimpify the design process, desigaars can thoose to
apply this pacommendad langthwadih 1380 % e Bann's dimentions ot e mid-slewrion of tha
wfing xomm, thes

Tha team "L defines the minimam pomible setting 2orm vobime 1ot san wdet for gven wkies
Of Dy o and Vg, 0.5/, Mt 104 point witers Bie base wid® () asproaches 2o1o metis

Tha b o' defnes & love tange valus of Ihe salSng 2amm wekirra far which Equaton 812 o

consdered to provide 3 sefadie esimate of the Sem Dyl Equaton B2 wan pradice
questionabie values of Doy, tar satling valemes betwass B vadees of Vo, and Voo

n

Wy = (A @1%)
Las = AWy 915) n some casex the basin's p & by 8 desirable
i ow | e b iy ot e P e e
IECA (2018) Technical Note B2 IECA (2018) Technical Note B4
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Determine the overall dimensions of the basin T Volume calculations

Cone and pyramid shapes

V = (1/3).A.D
where:
V = pond volume [m?]
A = top surface area [m?]
D = depth of pond [m]
Cone and rectangular pyramid
. L : Rectangular prism

V = (1/3).W.(L - B).D + (1/2).W.B.D
where:
\Y/

pond volume [m?]

W = width of top surface [m]
L = length of top surface [m]
B = width of bottom edge [m]
D = depth of volume [m]

—B—
Rectangular prism

Simpsonds Rul e

V = (D/6).(Ac + 4.Am + As)

pond volume [m?]

depth of volume [m]

surface area at top of volume [m?]
surface area at mid depth [m?]

= surface area at base of volume [m?]

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

, -As (A7 2PmV)

P.m

pond depth [m]
pond surface area at base [m?]

circumference of the base of the
volume [m]

V = required basin volume [m?]
m = constant bank slope around the
Curved three-dimensional shape volume
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Step 6b: Sizing Type B basins

Step 6b: Sizing Type B basins

Introduction

Best Practice

Erosion & Sediment Control 1 The requirements for the sizing of
sediment basins varies from region to

Book 2= Appondeas A< region; therefore, check your local rules.

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

1 Readers should check for further updates
to Appendix B.

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

Type B basins

1 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

=A =4 =4 =4 =

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

1 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.

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

Type B basin
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