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Appendix B — Time of Concentration and Rational Method Calculations

Pre-Development Hydrology

The natural hydrology of the site has been assessed in accordance with QUDM (IPWEAQ, 2017)
Section 4.1. The time of concentration for all catchments has been determined using Friend’s
Equation as per QUDM Section 4.6.6, combined with a channel time flow calculation.

Friend’s Equation tc = (107nL%3%)/S%2

Table B.6-1 presents a summary of the catchment parameters used within Friend’s Equation and
the calculated time of concentration for the pre-development scenario.

Table B.6-1 Time of Concentration for Pre-Development Scenario

Catchment ID Pre A

Overland Flow

Estimated Length of Sheet 95
Horton’s Roughness Value 0.035
Slope (%) 3.3
tc (mins) 13.48
TOTAL tc (mins) 13

Post-Development Hydrology — Unmitigated

Table B.6-2 presents a summary of the catchment parameters used for the calculated time of
concentration for the post-development scenario. The time of concentration for the external
catchment is presented in Table B.6-1 above.

Table B.6-2 Time of Concentration for Post-Development Scenario

Catchment ID Post A

Standard Inlet Time 5
Pipe Flow Time
Length of Pipe Flow (m) 90
Velocity (m/s) 1
tc (mins) 1.5
TOTAL tc (mins) 6.5 (6 mins)
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Design storm event flows across the site were derived using the Rational Method as per the above-mentioned manuals. This involved:

e Determination of a C10 value (derived in accordance with QUDM Table 4.05.3(b) and Council guidelines). A value of 0.7 was applied
to the pre-development catchment and 0.83 was applied to the post-development catchment;
e Adoption of design rainfall using BoM IFD data; and

e Calculation of design flows through the site for Q100, Q50, Q20, Q10, Q5, Q2, Q1 and Q3month, Where Q3montn is deemed to be 50% of
Q1.

Summaries of the hydrologic calculations are contained in Table B.6-3 and Table B.6-4 for pre and post-development (un-mitigated) scenarios
respectively.

Table B.6-3 Pre-Development Hydrology

tc l100 Q100 Iso Qso l20 Q20 l1o Qs 3 Q2 I Qsmonth

(mm/hr) (m?/s)

(min) (mm/hr) (m3s)  (mml/hr) (m3s)  (mmlhr) (m%s)  (mm/hr) (m®s)  (mm/hr) (m%s)  (mmlhr) (m?3/s)

PreA | 0.21 | 13.00 | 203.00 [ 0.78 | 0.09 | 184.00 | 0.75 | 0.08 | 158.00 | 0.68 | 0.06 | 138.00 | 0.65 | 0.05 | 118.00 [ 0.62 | 0.04 | 86.80 | 0.55 | 0.03 | 76.70 | 0.52 | 0.02 | 0.01

Table B.6-4 Un-Mitigated Post-Development Hydrology

tc l100 Q100 Iso Qso l20 Q20 l1o Q1o Is Qs I Q2 I Q1 Qsmonth

(min)  (mm/hr) (m¥ls)  (mmihr) (m¥fs)  (mmihr) (m¥ls)  (mmihr) (m¥s)  (mmihr) (m¥/s)

(mm/hr) (m¥s)  (mmihr) (m¥s)  (m¥s)

Post | 0.21 [ 6.00 | 292.00 | 1.00 | 0.17 | 119.60 | 0.95 | 0.07 | 223.00 | 0.87 | 0.11 | 193.60 | 0.83 | 0.09 | 163.80 | 0.79 | 0.08 | 119.60 | 0.71 | 0.05 | 105.30 | 0.66 | 0.02 | 0.0001
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Appendix C — XP-SWMM Input Parameters

Laurenson Routing Parameters

In this study, the “Laurenson” routing method was applied to DRAINS for hydrograph generation. To enable
this method to be used, each catchment must be split into pervious (undeveloped) and impervious (developed)
portions. Adopted parameters for the Laurenson routing method included:

The fraction impervious has been determined by analysis of aerial photographs and the proposed development
layout.

> Manning Roughness coefficient (n):
o Pervious portion: 0.035; and
o Impervious portion: 0.015.

Initial Loss (IL) and Continuing Losses (CL) have been applied to the hydrologic model. Details of IL and CL
parameters applied in the DRAINS model are presented in Table C.6-5.

Table C.6-5 Adopted Initial & Continuing Losses

Impervious Area Pervious Area

IL (mm)

CL (mm/hr)
0 0 27 1.6

IL (mm) CL (mm/hr)

Analysis of the catchment has been undertaken to determine the average slope, with the results of
this being applied to the model.

Table C.6-6 Pre-Development Catchment Parameters

Impervious Area Pervious Area

Percentage %

Time of Concentration
(mins)

Percentage %

Time of Concentration
(mins)

15

6

75

13

Impervious Area

Percentage %

Time of Concentration
(mins)

Table C.6-7 Post-Development Catchment Parameters (Unmitigated)

Pervious Area

Percentage %

Time of Concentration
(mins)

75

5

25

8
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GENERAL NOTES:

1. CONTRACT DOCUMENTATION
ALL DRAWINGS UNDER THIS CONTRACT ARE TO BE READ IN CONJUNCTION WITH THE PROJECT SPECIFICATION.
SURVEY INFORMATION
CONTROL SURVEY INFORMATION WILL BE ESTABLISHED ON SITE BY THE PRINCIPAL'S SURVEYOR. SETOUT INFORMATION SHALL NOT BE
OBTAINED BY SCALING FROM THESE DRAWINGS.
3. DATUM
ALL LEVELS SHOWN ON DRAWINGS ARE AH.D. (DERIVED).
EXISTING SURVEY CONTROL STATIONS
THE CONTRACTOR IS TO ENSURE THAT SURVEY CONTROL STATIONS ARE NOT DAMAGED OR DISTURBED IN ANY WAY BY CONSTRUCTION
ACTIVITIES.
EXISTING SERVICES
EXISTING SERVICES LOCATIONS WHERE SHOWN ON THE DRAWINGS ARE INDICATIVE ONLY. THE CONTRACTOR SHALL CONTACT THE
RELEVANT AUTHORITIES AND UNDERTAKE A DIAL-BEFORE-YOU-DIG SEARCH TO ASCERTAIN THE EXACT LOCATION OF ALL EXISTING
SERVICES PRIOR TO COMMENCEMENT OF WORK AND SHALL TAKE ALL NECESSARY PRECAUTIONS TO AVOID DAMAGE TO EXISTING
SERVICES.
SITE ACCESS
THE CONTRACTOR SHALL GAIN ACCESS TO THE SITE AT LOCATIONS APPROVED BY THE SUPERINTENDENT. FREEDOM OF ACCESS TO
(OTHER WORK AREAS ON THE SITE SHALL BE MAINTAINED AT ALL TIMES.
PROVISION FOR TRAFFIC
PROVISION FOR TRAFFIC ON LOCAL ROADS IS TO BE IN ACCORDANCE WITH THE MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES AND
LOCAL AUTHORITY REQUIREMENTS.
8. WORK BOUNDARIES
THE CONTRACTOR IS TO RESTRICT ACTIVITIES TO THOSE AREAS DESIGNATED AS WORK AREAS UNDER THIS CONTRACT. AT NO TIME
SHALL THE CONTRACTOR ENTER ADJOINING PROPERTIES OR CONTRACT WORK AREAS ON THE SITE WITHOUT WRITTEN AUTHORISATION
FROM THE SUPERINTENDENT.
9. TOPSOIL STRIPPING
ALL TOPSOIL STRIPPED FROM WORK AREAS SHALL BE STOCKPILED FOR LATER RE-SPREADING TO ALL FOOTPATHS, BATTERS AND
ALLOTMENTS.
10.  EARTHWORKS (GENERAL)
ALL FILL MATERIAL PLACED SHALL BE COMPACTED AND TRIMMED TO FINAL EARTHWORKS LEVELS AND PROFILES SHOWN ON THE
CCONTRACT DRAWINGS AND TESTED IN ACCORDANCE WITH THE PROJECT SPECIFICATION.
ALL COMPACTION TESTING UNDER THIS CONTRACT IS TO BE CARRIED OUT TO AS3798 LEVEL 1 STANDARD BY A NATA-ACCREDITED
TESTING AUTHORITY. CERTIFICATION FOR ALL EARTHWORKS CONSTRUCTION AND TESTING IS TO BE PROVIDED BY A REGISTERED
PROFESSIONAL ENGINEER QUEENSLAND (RPEQ) ENGAGED BY THE CONTRACTOR.
11. COMPACTION STANDARDS
ALL FILL MATERIAL PLACED UNDER THIS CONTRACT SHALL BE COMPACTED IN ACCORDANCE WITH THE PROJECT SPECIFICATION AND

LOCATION AND ALIGNMENT OF ALL STORMWATER DRAIN LINES IS TO BE VERIFIED ON SITE WITH THE SUPERINTENDENT PRIOR TO
EXCAVATION. THE DESIGN SURFACE LEVELS OF MANHOLES AND OTHER STRUCTURES ARE TO BE VERIFIED ON SITE WITH THE
SUPERINTENDENT. ALL DRAINAGE CONSTRUCTION SHALL BE IN ACCORDANCE WITH COUNCIL STANDARD DRAWINGS AND SPECI
13, SEWERAGE RETICULATION
THE DESIGN SURFACE LEVELS OF SEWER MANHOLES ARE TO BE VERIFIED ON SITE WITH THE SUPERINTENDENT PRIOR TO
CONSTRUCTION. ALL SEWERAGE RETICULATION SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE CURRENT SOUTH EAST
QUEENSLAND SEWERAGE CODE (SEQ CODE) AND ASSOCIATED STANDARD DRAWINGS.
14, WATER RETICULATION
ALL WATER RETICULATION SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE CURRENT SOUTH EAST QUEENSLAND SEWERAGE CODE
(SEQ CODE) AND ASSOCIATED STANDARD DRAWINGS.
15, ELECTRICAL RETICULATION
ALIGNMENTS OF ALL CONDUIT CROSSINGS ARE TO BE VERIFIED ON SITE WITH THE SUPERINTENDENT PRIOR TO EXCAVATION. ALL
TRENCHING AND CONDUIT WORKS ARE TO BE CONSTRUCTED IN ACCORDANCE WITH THE RELEVANT CONSULTANT'S DRAWINGS AND
ENERGEX SPECIFICATION "UNDERGROUND DISTRIBUTION CONSTRUCTION."
16, TESTING
ALL TESTING SHALL BE CARRIED OUT BY AN APPROVED NATA. TESTING AUTHORITY IN ACCORDANCE WITH THE PROJECT
SPECIFICATION AND COUNCIL STANDARDS.
17. "AS CONSTRUCTED" SURVEY
"AS CONSTRUCTED" SURVEY SHALL BE CARRIED OUT BY THE PRINCIPAL'S SURVEYOR AS WORK PROCEEDS.
18. MAINTENANCE OF SITE CONDITION
AT THE COMPLETION OF WORKS THE SITE IS TO BE LEFT IN A CLEAN AND TIDY CONDITION TO THE SATISFACTION OF THE
SUPERINTENDENT AND RELEVANT COUNCIL REPRESENTATIVE.
19.  REFERENCED DOCUMENTS
ALL DRAWINGS TO BE READ IN CONJUNCTION WITH:
- LANDSCAPE ARCHITECTS DRAWINGS
- HYDRAULIC AND TANK SUPPLIER DRAWINGS
- VEGETATION MANAGEMENT AND TREE CLEARING REQUIREMENTS
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Appendix E — MUSIC Input Parameters

Rainfall and Evapotranspiration Parameters

MUSIC modelling was based on 6-minute interval data obtained from the Bureau of Meteorology (BoM) for
rainfall station 40715 at Shailer Park, as summarised below.

Rainfall and Evapotranspiration Parameters

Rainfall station Shailer Park - 40715
Time step 6 minute
Modelling period 1990 - 1999
Mean annual rainfall (mm) 1155

Catchment Parameters

Based on the proposed land uses within the development, the site has been modelled as urban land use. The
Site has been divided into roof and ground level source nodes as shown below.

Land Use Parameters
Catchment ID Area (ha) Land use Total Impervious (%)

Road 0.0715 Mixed 100
Roof 0.089 Mixed 100
Landscape 0.0517 Mixed 0

Rainfall Parameters

The runoff parameters and pollutant loads for each source node have been based on the data from the Water
by Design MUSIC Modelling Guidelines (2018), as summarised below.

Rainfall Runoff Parameters

Landuse Mixed
Rainfall threshold (mm) 1.00
Soil storage capacity (mm) 18
Initial storage (% capacity) 10
Field capacity (mm) 80
Infiltration capacity coefficient a 243
Infiltration capacity exponent b 0.6
Initial depth (mm) 50
Daily recharge rate (%) 0
Daily baseflow rate (%) 31
Daily deep seepage rate (%) 0
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Pollutant Load Parameters
Total Suspended

Total Phosphorus Total Nitrogen

Urban Solids (log mg/L) (log mglL) (log mglL)
Residential
Mean Mean
1.3M -0.89 M
el (AL 243@ 0.38 03@ 0.34 0.37 0.34
Concentration
2.16® -0.390)
Sema Gl oM om oM om oM om
Concentration 0.78 23) 0.39@3) -0.6 23) 0.5@3) 0.32 23) 0.323)

Treatment Nodes

(1) Values applied to “Roof” areas. (2) Values applied to “Road” areas. (3) Values applied to “Landscape” areas.

Ocean Protect OceanGuard Parameters

Parameter Value
0.000

Low-Flow Bypass (m?/s)

High-Flow Bypass (m?3/s)

0.02

Target Element

Gross Pollutants (kg/ML)

Gross Pollutant Concentration Based Capture Efficiency

Input: 0.00 — 1000.00
Output:0.00 — 0.00

TSS Concentration Based Capture Efficiency

Input: 0.00 — 1000.00
Output:0.00 — 484.00

TP Concentration Based Capture Efficiency

Input: 0.00 — 10.00
Output:0.00 — 3.53

TN Concentration Based Capture Efficiency

Input: 0.00 — 100.00
Output:0.00 — 75.10

Ocean Protect StormFilter Parameters

Parameter Value
0.000

Low-Flow Bypass (m?/s)

High-Flow Bypass (m?3/s)

0.00504

Gross Pollutant Concentration Based Capture Efficiency

Input: 0.00 — 1000.00
Output: 0.00 - 0.00

TSS Concentration Based Capture Efficiency

Input: 0.00 — 1000.00
Output:0.00 — 114.00

TP Concentration Based Capture Efficiency

Input: 0.00 — 10.00
Output:0.00 — 2.29

TN Concentration Based Capture Efficiency

Input: 0.00 — 100.00
Output:0.00 — 38.10
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