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1. Introduction

R & R Caravan Parks Pty Lid commissioned Coastplan Group Pty Ltd in July
2008 to undertake conceptual stormwater drainage quality modelling for the
proposed rural tourist facility, oval and community building at Lots 3 & 4 DP
260256 Blackhead Road, Blackhead.

The scope of work for this report involves the preparation of conceptual model,
“MUSIC" for the purpose of assessing the effectiveness of stormwater drainage
quality treatment facilities within the proposed development site, in order to
ensure that the quality of the stormwater runoff from the developed site can be

achieved.

It is understood that the stormwater drainage quantity management facilities
have been addressed by LSW Lidbury, Summers & Whiteman. Catchment area
plans and proposed stormwater quantity measures included in this report have
been extracted from LSW's report.

2. Catchment Details

Catchment details, areas and impervious area percentages, were used in tis
report as per the information supplied in the Stormwater Strategy by LSW. The
catchment area was divided into eight (8) sub catchments as shown on the map
on the following page. Catchment area labelled C1 is not included in the model
as the runoff from this catchment is from another development site, which is
believed to have its own stormwater treatment facility.

Conceptual Stormwater Drainage Quality Modelling Report Page 2
Lots 3& 4 DP 260256 Blackhead Road, Blackhead

Print Date: 2 August 2022, 2:15 PM




This information is provided by MidCoast Council.

© Coastplan Group Pty Ltd

LOTS 3 & 4 DP 260256
STRATEGY PLAN

STORMWATER STRATEGY FOR
BLACKHEAD ROAD, HALLIDAYS POINT

|
Source: LSW’s report 7539 dated 31 July 2007
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3. MUSIC Model

A stormwater concept quality model “MUSIC” was established to estimate the
effectiveness of the proposed management tools in removal of typical urban

subdivision pollutants.

The rainfall figures used in the model were based on the Bureau of Meteorology
record for Taree — 6 minutes rainfall from 18/6/1964 to 4/7/2001.

The hourly time step and 30 year figures were used as a rainfall template in the
MUSIC model.
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The model’s nodes were established using the same node identification as per

the stormwater strategy report.
The existing catchment was modeled as “agriculture” type node with the model's
pollutant generation as per the model’s standard method with 100% pervious

percentage for each node.

The diagram on the following page shows the existing catchment network.
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Receiving Node existing

The details used for each node of the existing catchment are as follows
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Properties of C2 - Page 2 of 5 [i
Rainfall-Runoll Parameters
Impervious Area Properties
Rainfall Thieshold (mm/day) 1.00
Petvious Area Pioperties
Soil Storage Capacity (mm) 120
Initial Storags (% of Capacily] 30
Field Capacity (mm) ]W
Infilration Capacily Coefficient - a [2000
Infilration Capacity Exponent - b 1.00
Groundwater Properties
Initial D epth (rm) o
Receiving Node existing| | Daiy Recharge Rate (%] 2500
Daily Baseflow Rate (%] 500
Daly Deep Seepage Rate (%) [o00
X Cancel | <t Back

Properties of C2 - Page 3 of 5 @
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Mean flogmgAL)  |1.400 TN
$td Dy flog ma/L)[0130 /I .|- N

N

Restore Defaults |
A ——— 186 251 333

Estimation Method
T Mean (* Stochastically generated

Serial Conelation (R squared) 0.00

Stom Flow Concentiation Parameters

Receiving Node existing| meanfloamet) (2300 AT
Std Dev (log mg/l) 0310 A T
M
Restore Defaults
_ 977 20 407
Estimation Method
~ Mean % Stochastically generated

Serisl Conelation (A squared] (000
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Properties of C2 - Page 4 of 5 @

Total Phosphorus
Base Flow Concentration Parameters

Meanflogm/l) | 0880 A §
5td Dev (log mg/L)[0130 ‘I-

Restore Defaults

Al

M

! 00977 0132 0178
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~ Mean (* Stochastically generated

Serisl Conslation (A squared) 000
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Receiving Node existing

Mean flogmgl) |-0.270 /
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Total Nitiogen
Base Flow Concentiation Parameters

A TN
Std Dev (Ing mg/L) 0130

Restore Defaults \

Estimation Method

Mean * Stochasticaly generated

Senal Conelation (R squared) 000

Storm Flow Concentiation Parameters

Receiving Node existing

Mean flogmg/L] 0530

P TN
Std Dev (log ma/L) 0.260
N
Restore Defaults

214 388 708
Estimation Method

" Mean ® Siochasticaly generated

Serial Conelation (A squared) (000
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The catchment properties for the remainder of the existing catchment model are

the same as the above node.
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Receiving Node existing
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Wizard - Page 1 of 5 X :»g
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The developed catchment network is shown on the following figure.

;f

bioretentior

Junction developed

The pollutant loading for each node is the same as the model’s default figures.

The percentage impervious area for each node is shown in the following

diagrams.
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Wizard - Page 1 of 5
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Properties of C2 - Page 2 of 5 @

Rainfall-Runoff Parameters

Impervious &rea Properties

Rainfall Threshold (mm/day) 1.00 I
Pervious Area Properties
Soil Storage Capacity (mm) 120
Initial Storage (% of Capacity) 130
Field Capacity () [s0
Infiltration Capacity Coefficient - a 2000
Infiltration Capacity Exponent - b 1.00
@ Groundwater Properties 1
Inkial Depth (mm) 10 ‘|

swaleé C4 Daily Recharge Rate (%)
Daily Baseflow Rate (%)

\

biorete
Daily Deep Seepage Rate (%) 0.00
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Properties of C2 - Page 3 of 5

Total Suspended Solids
Base Flow Concentration Parameters

Meanflogmg/l] [1100 / y I
Std Dev (log mg/L] [0.170 N

N

‘b
Restore Defaults
851 126 186
Estimation Method
" Mean * Stochastically generated
Serial Correlation (R squared) 0.00
Starm Flow Concentration Parameters b

Mean (log mg/L) IEEEU—— / /(
Std Dev (log ma/L) |0.320 ™N jorets

)

Restore Defaults /
759 158 33
Estimation Method /

" Mean * Stochastically generated

Serial Correlation R squared) 0.00
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Base Flow Concentration Parameters

Mean (logmg/L) |-0.820 / N
Std Dev (log mg/L)[0.190 N N
N
Restare Defaults
0.0977 0151 0.234
E stimation Method
" Mean * Stochastically generated

Serial Correlation (R squared) {000
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Properties of C2 - Page 5 of 5

Total Nitrogen
Base Flow Concentration Parameters

: Mean (logmg/L) |0.320 /
Std Dev (log mg/L)[0.120 N N

Restore Defaults
15681 208 275

E stimation Method

FEN

" Mean ' Stochastically generated

Serial Correlation (R squared) 10.00

hut

Storm Flow Concentration Parameters

Std Dev (log ma/L){0.190 \
N
Restore Defaults
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Estimation Method

C4 Mean logma/L] |0.420 /,|_\
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The catchment properties for the remainder of the developed catchment model

are the same as the above node
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Wizard - Page 1 of 5

-

i
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Areas
Total Area [ha)
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The treatment nodes were created for each node as follows.

For the bioretention system, the storage depth for each section is set at 0.3m

below the basin pipe outlet. The depth of the filtration medium is 0.6m. There

will be slotted agricultural pipe to drain the filtration medium. This pipe is

assumed not to affect the detention function of the detention basin above the

bioretention system, as the discharge from the medium will be very slow

releasing.

Inlet Properties
Low Flow By-Pass [cubic metres per sec) 0.000
High Flow By-pass [cubc metres per sec) lW 00.000
Storage Properties
Extended Detention Denth (metres) 0.30
Surface Area [square matres) 2670.0
Seepage Loss [mm/hr) 0.00
; Infiltration Properties
Filter Area (square metres) 2500.0
C4 Filter Depth (metres) 0.6
Filter Median Particle Dismeter (mm] 4.00
Satursted Hydraulic Conductivity [mm/hr) 100.00
Depth below underdrain pipe (% of Fiker Depth)  |10.0
Outlet Properties
Overflow Weit Width (metres) [fon
Fluses... Notes... ‘ More l
X Cancel i | ’W_J
LT

Location |EETSraauaes|

I Properties of bioretention C2 [Z]

N

\ A
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Properties of bioretention C3 @

Location |G daal o]

Inlet Properties
Low Flow By-Pass (cubic metres per sec)

i

‘ High Flow By-pass [cubic metres per sec)] 00.000
Storage Properties
Extended Detention Depth [metres] 0.30
Surface Area [square metres) 2030.0

=
o
o

Seepage Loss [mm/hr)

Infiltration Properties

Filter Area [square metres)
4 Filter Depth [metres)

Filter Median Particle Diameter [mm)

2000.0

06

4.00
Saturated Hydraulic Conductivity (mm¢hr) 100.00
Depth below underdrain pipe (% of Filter Depth] l1 0.0
Outlet Properties
Dverflow wWeir Width [metres)

F!uxes,,, ] Notes... } More_]
X Cancel | [« nen |

W=

—t

00

Properties of bioretention C5 @
Location

Inlet Properties

Low Flow By-Pass [cubic metres per sec) 0.000
High Flow By-pass [cubic metres per sec) 100.000
Storage Properties

Estended Detention Depth [metres]
Surface Area [square metres)

SRl

Seepage Loss [mm/hi] 0.00
Infiltration Properties
Filter Area [square metres) 500.0

1 F?Ilel Dept.h [metr?s] : 0B b /
Filter Median Particle Diameter (mm) 400 bl 0
Saturated Hydraulic Conductivity [mmédhr] WD‘.

Depth below underdrain pipe (% of Filter Depth)  {10.0 o
Outlet Properties
Dverflow Wweir Width [metres) 0.0

’
A

Fluses... J Notes... i More J!

X Cancel 1 ] / Finish ]
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Location
Inlet Properties
Low Flow By-Pass (cubic metres per sec) 0.000
High Flow By-pass [cubic metres per sec) lﬁﬁﬁ’ﬂm
Storage Properties
Extended Detention Depth [metres) 0.30
- Surface Area (square metres) 4500
Seepage Loss [mm/hr) 0.00
E Infiltration Properties
Filter Area [square metres) 400.0
C 4 F?Iter Dept'h [rnelrés] : 0.6
Filter Median Particle Diameter [mm) 4.00
Saturated Hydraulic Conductivity (mm/hr] 100.00
Depth below underdrain pipe (% of Filter Depth) [10.0
Outlet Properties
Overflow Weir ‘Width (metres) |1 0.0
Fluxes... 1 Notes... ] More l
X Cancel i | & Finish ]

Properties of bioretention Cé6 @

R

w_—_——

Properties of bioretention C8
Location i

Inlet Properties

Low Flow By-Pass [cubic metres per sec) W
High Flow By-pass (cubic metres per sec) Iiﬁ]‘]ﬁf}'
Storage Properties
Extended Detention Depth [metres) {030
Surface Area [square metres) 930.0
Seepage Loss (mm/hr) [000
Infilration Properties
Filter Area (square metres) !950.0
4 Filter Depth [metreg] 0B
Filter Median Particle Diameter [mm)] 4.00
Saturated Hydraulic Conductivity (mm/hr) 100.00

Depth below underdrain pipe (% of Filter Depth)
Outlet Properties
Overflow Weir Width [metres)

Fluzes... ! Motes... ] More l
X Cancel 1 J  Einish l

X

2\

5]

A\

|
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Properties of bioretention C9 [g]

P T
[IGLE T S bioretention C9

Inlet Properties

Low Flow By-Pass (cubic metres per sec) 0.000
High Flow By-pass [cubic metres per sec) 100.000
Storage Properties
Extended Detention Depth (metres) e
Surface Area [square metres) 5000
Seepage Loss (mm/hr) oo
Infiltration Properties
Filter Area (square metres) 450.0

4 Filter Depth (metres) ES___
Fiter Median Particle Diameter (] 400 /ﬁ
Saturated Hydraulic Conductivity [mm/hr) 100.00

Depth below underdrain pipe (% of Filter Depth)  {10.0

Outlet Properties i
Overflow Weir Width [metres) 100 |~
Fluses.. } Notes. .. I More 1

X Cancel ’ ‘  Finish I

4. Model Results

The model result shows the existing catchment pollutant loading is as follows

Downstream Node:

Flow (ML/yr) 99.9
Total Suspended Solids (kg/yr) 15.0E3
Total Phosphorus (kg/yr) 42.9
Total Nitrogen (kg/yr) 299
Gross Pollutants (kg/yr) 0.00

The graphs on the following pages represent pollutant loading for the existing
catchment.
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— Flow In

5198 music 30 yr howrly - Aeceiving Node existing
Flow
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The model results for the proposed development are as follows:

Node Bioretention C2:

Source Residual % Removal
Flow (ML/yr) . 59.3 59.3 0.0
Total Suspended Solids (kg/yr) 8.63E3 1.42E3 83.5
Total Phosphorus (kg/yr) 20.5 770 62.4
Total Nitrogen (kg/yr) 162 110 32.3
Gross Pollutants (kg/yr) 1.19E3 0.00 100.0
Node Bioretention C3:
Flow (ML/yr) 18.3 18.3 0.0
Total Suspended Solids (kg/yr) 3.22E3 394 87.8
Total Phosphorus (kg/yr) 6.97 2.35 66.4
Total Nitrogen (kg/yr) 51.1 31.0 39.3
Gross Pollutants (kg/yr) 463 0.00 100.0
Node Swale C4:
Flow (ML/yr) 417 417 0.0
Total Suspended Solids (kg/yr) 524 76.9 85.3
Total Phosphorus (kg/yr) 1.30 0.584 55.0
Total Nitrogen (kg/yr) 10.6 o 7.77 26.5
Gross Pollutants (kg/yr) 6.28 0.00 100.0
Node Bioretention C5:
Flow (ML/yr) 7.36 7.36 0.0
Total Suspended Solids (kg/yr) 1.35E3 155 88.5
Total Phosphorus (kg/yr) 2.88 0.919 68.0
Total Nitrogen (kg/yr) 20.5 12.7 38.1
Gross Pollutants (kg/yr) 185 0.00 100.0
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Node Bioretention C6:

Source Residual % Removal
Flow (ML/yr) 13.4 13.4 0.0
Total Suspended Solids (kg/yr) 2.41E3 349 85.5
Total Phosphorus (kg/yr) 5.13 1.72 66.5
Total Nitrogen (kg/yr) 37.9 245 35.3
Gross Pollutants (kg/yr) 340 0.00 100.0
Node Bioretention C7:
Flow (ML/yr) 17.4 17.4 0.0
Total Suspended Solids (kg/yr) 2.93E3 466 84.1
Total Phosphorus (kg/yr) 6.44 2.28 64.6
Total Nitrogen (kg/yr) 48.1 32.0 33.5
Gross Pollutants (kg/yr) 413 0.00 100.0
Node Bioretention C8:
Flow (ML/yr) 214 21.4 0.0
Total Suspended Solids (kg/yr) 3.38E3 798 76.4
Total Phosphorus (kg/yr) 7.54 3.20 57.6
Total Nitrogen {kg/yr) 55.8 38.8 30.4
Gross Pollutants (kg/yr) 302 0.00 100.0
Node Bioretention C9:
Flow (ML/yr) 6.60 6.61 0.0
Total Suspended Solids (kg/yr) 1.00E3 149 85.1
Total Phosphorus (kg/yr) 2.20 0.807 63.3
Total Nitrogen (kg/yr) 18.1 11.8 35.0
Gross Pollutants (kg/yr) 126 0.00 100.0
Receiving Node:
Flow (ML/yr) 148 148 0.0
Total Suspended Solids (kg/yr) 23.4E3 3.81E3 83.7
Total Phosphorus (kg/yr) 52.9 19.6 63.1
Total Nitrogen (kg/yr) 404 268 33.6
Gross Pollutants (kg/yr) 3.03E3 0.00 100.0

The following graphs show pollutant loading from the developed catchment.
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5 Summary

The following table represents the summary of concept basins sizing in relation
to stormwater quality. The shown preliminary sizes are only for the purpose of
assessing that the quality management tools can achieve quality target controls
which are set by Greater Taree City Council. These pollutant removal targets
are matching pollutant loading from the developed catchment to existing levels.
This conceptual modelling is subject to detailed geotechnical investigation and
detailed design.

Node filter surface area M2
c2 2500

C3 2000

C5 400

Cé6 400

Cc7 530

C8 950

C9 450

Detention depth is 0.3m and medium depth is 0.6m.

For node C4: swale length is 100m, longitudinal slope is 0.5%, bed width is 1m

and top width is 11m.

The above stormwater quality treatment tools will achieve the following

treatment levels in comparison to the existing runoff quality.

Existing Developed
Source Source Residual | % Removal
Flow  mifyr 99.9 148 148 0
TSS  kglyr 15000 23.400 3810 83.7
TP kgtyr 42.9 52.9 19.6 63.1
TN kgtyr 299 404 268 33.6
GP kg/yr 0 3030 0 100
N Iheai
Hany Ibrahim

BEng, MIEAust, CPEng
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