
Memo – Stormwater Management & Drainage Strategy 
 
Our Reference: 503118 
01/06/2026 
Pacific Hydro Australia Developments Pty Ltd 

Attn: Mariah Stellato  

 

Dear Mariah, 

 

Tomkinson, on behalf of Pacific Blue, have been engaged to prepare a Stormwater Management & Drainage 

Strategy for a Battery Storage Site within Lot A (see Appendix A for subdivision plan) of multi-lot Industrial 

Subdivision at 20 Hattam Street, Golden Square. 

This Stormwater Management & Drainage Strategy is intended to provide recommendations for stormwater 

quality & quantity management and drainage outfall to service the proposed Lot A. We have identified a 

methodology for the management of stormwater using WSUD principles, which conforms to the requirements 

of the Best Practice Environmental Guidelines for stormwater.  

Existing Conditions 

Lot A is located on the southern side of Hattam Street, with access via Cullens Court, which will be constructed 

as part of the 20 Hattam Street subdivision works. The site is zoned as industrial and is sized at approximately 

5.1 ha, with a general slope from southeast to northwest. Existing sheds and shelters are sparsely located 

across the site, and an existing gravel road network allows vehicles to traverse the parcel of land.  

 

The site is an existing underutilised industrial property, located within Precinct 11 (Golden Square) (Greater 

Bendigo Industrial Land Development Strategy 2022). There is an existing 220kV transmission line crossing the 

site into the adjacent Bendigo Terminal Station (see Appendix A for subdivision plan). 

 

Currently, stormwater is conveyed via a combination of earthen drains and overland flows to the 900 dia outfall 

drainage line proposed as part of previous subdivision works as noted in Figure 1.  

 

As part of 20 Hattam Street subdivision works, a sedimentation basin will be constructed with a legal point of 

discharge (Pit 14B) provided for Lot A, refer to Appendix B. This basin is sized to treat and attenuate 1% AEP 

peak flows for Lot A and 20 Hattam Street subdivision to pre-developed. 

 



Figure 1 below shows the aerial locality for the site.  

Figure 1: Locality Plan  

Design Proposal  

 

Figure 2: Site Layout  

Pacific Blue Australia is proposing to develop Lot A into a 201MW/ 866 MWh Battery Energy Storage System  

(BESS)  (as per Figure 2). The proposal comprises a utility-scale BESS using Lithium -ion battery technology and 

associated infrastructure, including a substation and transmission line connection to the 220 kV Bendigo 

Terminal Station.  

SUBJECT SITE  

 

Lot A 

REFER TO 
501799 R&D 

EX 900 DIA OUTFALL  

BENDIGO 
TERMINAL 
STATION 

ORTECH  



The proposed site will include access roads throughout, with adjoining table drains to capture surface runoff. 

These flows will be conveyed via the internal drainage network to the basin  (see Appendix C for concept 

drainage layout). 

The basin is primarily designed to retain 600 m³ of firefighting runoff. The outlet from the basin will connect 
to a pit (LPOD) —constructed as part of the 20 Hattam Street subdivision works —located at the corner of the 
lot. A valve will be installed within this pit to restrict  the discharge of  contaminated  flows into the 
sedimentation basin  during fire. 
 
Under normal rainfall conditions, the valve will remain open, allowing internal stormwater flows from the 
firefighting basin to discharge into the sedimentation basin. During extreme events, excess flows will overtop 
the weir, enter Swale C, and ultimately  discharge into the sedimentation basin  (See Appendix B) . 
 
The sedimentation basin is also designed to capture runoff from Lot A. Refer to the Appendix D for further 
details.  
 
Stormwater Conveyance  

 

Stormwater flows will be conveyed via the proposed underground drainage infrastructure. The system should 

be designed to collect and convey runoff from the development site during the 10% AEP storm event to the 

proposed firefighting basin and the pit at the Legal Point of Discharge (LPOD).  

 

During the 1% AEP storm event, excess flows will overflow into Swale C and discharge to the Legal Point of 

Discharge.  

 

Stormwater Quantity  
 
Lot A s tormwater runoff from the 1% AEP storm event have already been considered as part of the subdivision 

works to ensure that discharge at the drainage outfall does not exceed the pre -developed flow rate of 1,043 

L/s. This accounts stormwater  flows from both Catchment A and Catchment B (refer to Appendix D).  

 

A total storage volume of 3521 m³ (@ 1% AEP water level of 247.10m) is required to restrict post -development 

flows to below the pre -developed discharge rate for the entire subdivision. This volume includes the storage 

for Lot A, as per the Volume Exact Storage Calculations Report in Appendix D . 

 

Stormwater Quality 

 

Water Sensitive Urban Design Guidelines 2009 and Best Practice Environmental  Management Guidelines  

(BPEM) set out water quality standards required to be  achieved using WSUD treatment elements . These 

requirements were addressed as part of the subdivision works.  

 

The existing sedimentation basin, constructed as part of the subdivision, has been sized to provide stormwater 
treatment for all lots within the development, including Lot A, which forms part of Catchment B, as shown in 
Figure 3. 
 

The parameters considered for the sedimentation basin to achieve the treatment objectives for the subdivision 
are listed below. 

-  Surface Area: 960m2  
-  Permanent Pool Depth : 650mm 
-  Extended Detention Depth: 250mm 

 
The results from the Music model  for subdivision works  are listed in Table 2. 
 

Pollutant Percent Reduction 

Target 

Percent Reduction 

Achieved 

Target Met? 

Suspended 
Solids  

80%  90.4%  Yes 

Phosphorus  45% 68.7%  Yes 

Nitrogen 45% 45.6%  Yes 
Gross Pollutants  70% 100.0%  Yes 



 

Table 2: Stormwater Quality Reduction Results  
 

 
Figure 3: MUSIC Model Snippet 

 

 

 

Conclusion  

 

This Stormwater Management & Drainage Strategy demonstrates the following:  

• Internal flows across the site will be conveyed to the firefighting basin via a series of underground 
drainage pipes and table drains.  

• During a fire event, the valve at the Legal Point of Discharge (LPOD) will be closed to prevent 
contaminated water from entering the downstream system. During normal rainfall events, water 
from the firefighting basin will be discharged into the subdivision ’s sedimentation basin.  

• Stormwater quality and quantity requirements for Lot A were addressed as part of the subdivision 
works. Therefore, no further stormwater management measures are required for the development of 
Lot A.  

 
If you have any queries, please do not hesitate to contact our Bendigo office.  
 

Prepared by: Sourav Salhan  

 
 
Sourav Salhan  
Project  Engineer 
 

Authorised by:  

 
 
Jack Maher 
Engineering Manager 
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CATCHMENT FLOW CALCULATIONS
EXISTING STORMWATER NETWORK CATCHMENTS

Date: 16/01/25
Project: Allingham Street Industrial Subdivision Address: 91-109 Allingham Street
Job Number: 501799.02 Prepared By: Z.Dingwall

Description: Existing Stormwater Network Catchment Calculation Shett

Design Event Minor
AEP (%) 10

Note: 

Assumptions:

Industrial Zone 0.90 1.187 1.068 0.900

C = 0.70
C = 0.50
C = 0.40
C = 0.50
C = 0.90

0.900

CMT H - Ex Lot 1 CMT East
Notes: Assume Catchment to Be Developed in Future. As Such Industrial Coefficient Adopted

Sub-catchment Runoff Coefficient (C) Area ha (A) CA C Weighted

Notes: 

Industrial Zone 0.90 1.097 0.987
Sub-catchment Runoff Coefficient (C) Area ha (A) CA C Weighted

Industrial Zone 0.90 0.525 0.472

CMT G - Ex Lot 1 CMT West

0.75 0.537 0.403
0.685

Accessway 0.90 0.075 0.068
Open Space 0.35 0.671 0.235

Residential Road Reserve

CMT F - Ex CMT North East
Notes: 

Sub-catchment Runoff Coefficient (C) Area ha (A) CA

Open Space 0.35 0.534 0.187
Accessway 0.90 0.240 0.216

0.558Open Unit Area 0.50 1.116 0.558
Residential Lots 1ha - 2ha 0.40 0.207 0.083

Residential Lots 600m² - 1ha

Open Space 0.35 1.063 0.372 0.350

CMT E - Ex CMT North West

Notes: 
Sub-catchment Runoff Coefficient (C) Area ha (A)

0.55 0.065 0.036

CA C Weighted
Residential Lots 300m² - 450m² 0.65 0.032 0.021

All Runoff Coefficients as per Infrastructure Design Manual Table 10 where applicable.
Runoff Coefficients Not Defined in the Manual Have Been Assumed. Assumptions are Listed Below

0.50 1.108 0.554
Gravel Track 0.70 0.402 0.281

CMT A + CMT B - Lot 2

Runoff Coefficient (C) Area ha (A) CA
0.35 7.235 2.532

Notes: Existing Catchments Outfall to West of Lot 2

Gravel:
Compacted Surface:

Bushland:
Open Unit Area:

Accessway:

0.385

*Adopt 0.40*

Sub-catchment
Open Space (Sparse Veg)
Compacted Bare Surface 

CMT C - Ex CMT East
Notes: 

Sub-catchment Runoff Coefficient (C)

C Weighted
Dense Residential Area 0.90 0.286 0.257

Residential Road Reserve 0.75 0.642 0.481

CA C Weighted

CMT D - Ex CMT South West

Bushland 0.40
Area ha (A) CA C Weighted

C Weighted

Notes: 
Sub-catchment Runoff Coefficient (C) Area ha (A)

3.178 1.271 0.400



CATCHMENT T C 
NETWORK CONCENTRATION TIME CALCULATIONS

Date: 16/01/25
Project: Allingham Street Industrial Subdivision Address: 91-109 Allingham Street
Job Number: 501799.02 Prepared By: Z.Dingwall

Description: Catchment Tc Calculation Summary for Industrial Subdivision (Minor Event)

Design Event Minor
AEP (%) 10

Yes Yes Yes No TC Total

Catchment Inlet Time
Catchment 

Length
Height 
Change

Horton            
n* Trial T o

Rainfall 
Intensity Calculated T o Flow Distance

Fall of 
Channel Multiplier Δ

Flow Travel Time 
(from graph) T co

Catchment 
Length

Height 
Change

Mannings      
n

Channel Top 
Width

Channel Base 
Width

Channel 
Depth CSA Perimeter Velocity T ch Length

Elevation 
Change Mannings Diameter CSA Perimeter Velocity Tp

min m m min mm/hr min m m min min m m m m m m² m m/s min m m m m² m m/s min min
Exisitng

CMT A + CMT B + CMT C + CMT D 100 8.5 0.090 8.80 94.70 8.80 450 12.50 4 3.00 12.00 0 0.000 0.000 0.00 0.000 0.000 0.000 0.00 20.80
CMT A + CMT B    100 7.0 0.090 9.45 91.63 9.45 360 11.50 4 3.00 12.00 0 0.000 0.000 0.00 0.000 0.000 0.000 0.00 21.45

CMT C - Ex CMT East 100 7.0 0.030 4.31 125.32 4.31 246 7.50 3 2.40 7.20 0 0.000 0.000 0.00 0.000 0.000 0.000 0.00 11.51
CMT D - Ex CMT South West 100 5.2 0.050 6.87 105.44 6.87 120 4.50 3 1.00 3.00 0 0.000 0.000 0.00 0.000 0.000 0.000 0.00 9.87
CMT E - Ex CMT North West 100 7.5 0.050 6.00 111.30 6.02 145 9.00 3 1.00 3.00 0 0.000 0.000 0.00 180 3.50 0.015 0.38 0.110 1.178 1.918 1.56 10.58
CMT F - Ex CMT North East 50 3.5 0.050 4.00 128.39 3.83 0.00 220 9.00 0.015 0.34 0.30 0.15 0.048 0.603 2.496 1.47 250 6.00 0.015 0.38 0.110 1.178 2.131 1.95 7.25
CMT G - Ex CMT Lot 1 West 8 0.00 0.00 0.00 0 0.000 0.000 0.00 0.000 0.000 0.000 0.00 8.00
CMT H - Ex CMT Lot 1 East 7 0.00 0.00 0.00 0 0.000 0.000 0.00 0.000 0.000 0.000 0.00 7.00

Design
CMT A (Stage 1) 5 0.00 0.00 0.00 0 0.000 0.000 0.00 180 3.00 0.015 0.600 0.283 1.885 2.430 1.23 6.23
CMT B (Stage 2) 5 0.00 0.00 0.00 0 0.000 0.000 0.00 320 8.00 0.015 0.600 0.283 1.885 2.976 1.79 6.79

Note: The concentration time of the catchment is a combination of several methods as outlined below:

1) The inlet time is the travel time from top of catchment to first inlet (draiange pit, gully etc.) To be used in Urban Residential Areas as per table below. For Roof to drainage systems, use 5 minutes
2) Where Inlet times are inappropriate, overland flows are instead required. The overland flow time is used to calculate TC for a large homogeneous areas, prior to the development of an overland flow channel.
3) The trial T O within the kinematic wave equation must be changed until it approximately matches the Calculated T O , alternatively use goal seek
4) Horton Roughness Coefficent as per table below
5) Kinematic Overland Flow is only to be used for maximum length as defined in table below. Once overland flow length has exceeded this amount, the remainder will be concentrated overland flow, determined by rightmost graph
6) Channel Flow uses a generalised profile to estimate flow velocity and travel time within open drainage at full flowing capacity
7) Pipe flow uses an assumed outfall pipe size to estimate flow velocity and travel time within the urban underground drainage network at full flowing capacity

*Source: QUDM - 2016 Edition

*Source: QUDM - 2016 Edition

*Source: QUDM - 2016 Edition

*Source: QUDM - 2016 Edition *Source: QUDM - 2016 Edition
Grassed Swales 4

Channel Description Multiplier Δ
Well maintained table drains 2

Natural Channels 3

Overland Flow - Kinematic Channel Flow - Mannings Pipe Flow - Mannings

Urban residential, slope at top of catchment > 15%
Urban residential, slope at top of catchment = 10 % - 15%
Urban residential, slope at top of catchment = 6 % - 10 %
Urban residential, slope at top of catchment = 3 % - 6 %

Urban residential, slope at top of catchment < 3%

5
8
10
13
15

Steep, Slope > 10% grassland (n = 0.045) 20
Steep, Slope > 10% bushland (n = 0.035) 50

Med, Slope = 1%-10% bushland or grassland 100
Flat, Slope = 0%-1% bushland or grassland) 200

Location
Road Surfaces and Paved Areas 5

Inlet Time (min) Surface Condition Max Flow Length

Short Grass Paddock 0.100 - 0.200
Lawns 0.170 - 0.480

Concentrated Overland Flow

Gravelled Surface 0.012 - 0.030
Bare Clay - Loam Soil 0.012 - 0.030
Sparse Vegetation 0.053 - 0.130

Surface Type Horton n* Roughnss Coefficient
Concrete / Asphalt 0.010- 0.013

Bare Sand 0.010 - 0.016



CATCHMENT T C 

NETWORK CONCENTRATION TIME CALCULATIONS

Date: 16/01/25
Project: Allingham Street Industrial Subdivision Address: 91-109 Allingham Street
Job Number: 501799.02 Prepared By: Z.Dingwall

Description: Catchment Tc Calculation Summary for Industrial Subdivision (Major Event)

Design Event Major
AEP (%) 1

Yes Yes Yes No TC Total

Catchment Time Length Change n* Trial T o Intensity Calculated T o Flow Distance Change Multiplier Δ (from graph) T co Length Change n Width Width Depth CSA Perimeter Velocity T ch Length Change Mannings Diameter CSA Perimeter Velocity Tp
min m m min mm/hr min m m min m m m m m m² m m/s min m m m m² m m/s min min

Exisitng
CMT A + CMT B + CMT C + CMT D 100 8.5 0.090 6.70 187.09 6.70 450 12.50 4 3.00 12.00 0 0.000 0.000 0.00 0.000 0.000 0.000 0.00 18.70

CMT A + CMT B    100 7.0 0.090 7.20 180.98 7.20 360 11.50 4 3.00 12.00 0 0.000 0.000 0.00 0.000 0.000 0.000 0.00 19.20
CMT C - Ex CMT East 100 7.0 0.030 3.26 252.94 3.26 246 7.50 3 2.40 7.20 0 0.000 0.000 0.00 0.000 0.000 #DIV/0! 0.00 10.46

CMT D - Ex CMT South West 100 5.2 0.050 5.22 209.12 5.22 120 4.50 3 1.00 3.00 0 0.000 #DIV/0! 0.00 0.000 0.000 #DIV/0! 0.00 8.22
CMT E - Ex CMT North West 100 7.5 0.050 4.57 221.30 4.57 145 9.00 3 1.00 3.00 0 0.000 0.000 0.00 180 3.50 0.015 0.38 0.110 1.178 1.918 1.56 9.14
CMT F - Ex CMT North East 50 3.5 0.050 2.87 264.80 2.87 0.00 220 9.00 0.015 0.34 0.30 0.15 0.048 0.603 2.496 1.47 250 6.00 0.015 0.38 0.110 1.178 2.131 1.95 6.29
CMT G - Ex CMT Lot 1 West 8 0.00 0.00 0.00 0 0.000 0.000 0.00 0.000 0.000 0.000 0.00 8.00
CMT H - Ex CMT Lot 1 East 7 0.00 0.00 0.00 0 0.000 0.000 0.00 0.000 0.000 0.000 0.00 7.00

Design
CMT A (Stage 1) 5 0.00 0.00 0.00 0 0.000 0.000 0.00 180 3.00 0.015 0.600 0.283 1.885 2.430 1.23 6.23
CMT B (Stage 2) 5 0.00 0.00 0.00 0 0.000 0.000 0.00 320 8.00 0.015 0.600 0.283 1.885 2.976 1.79 6.79

Note: The concentration time of the catchment is a combination of several methods as outlined below:

1) The inlet time is the travel time from top of catchment to first inlet (draiange pit, gully etc.) To be used in Urban Residential Areas as per table below. For Roof to drainage systems, use 5 minutes
2) Where Inlet times are inappropriate, overland flows are instead required. The overland flow time is used to calculate TC for a large homogeneous areas, prior to the development of an overland flow channel.
3) The trial T O within the kinematic wave equation must be changed until it approximately matches the Calculated T O , alternatively use goal seek
4) Horton Roughness Coefficent as per 
4a) The Horton roughness factor, google search for typical results. N* of 0.25 has been used for forrested areas in this instance
5) Overland Flow is only to be used for maximum length as defined in tables below. Once overland flow length has exceeded this amount, the remainder will be concentrated overland flow, determined by rightmost graph
6) Channel Flow uses a generalised profile to estimate flow velocity and travel time within open drainage at full flowing capacity
7) Pipe flow uses an assumed outfall pipe size to estimate flow velocity and travel time within the urban underground drainage network at full flowing capacity

*Source: QUDM - 2016 Edition

*Source: QUDM - 2016 Edition

*Source: QUDM - 2016 Edition
*Source: QUDM - 2016 Edition

*Source: QUDM - 2016 Edition

Channel Flow - Mannings Pipe Flow - Mannings

Location
Road Surfaces and Paved Areas

Concentrated Overland Flow

20 Surface Type Horton n* Roughnss Coefficient
Max Flow Length

Urban residential, slope at top of catchment = 3 % - 6 %
Urban residential, slope at top of catchment < 3%

Urban residential, slope at top of catchment > 15%
Urban residential, slope at top of catchment = 10 % - 15%
Urban residential, slope at top of catchment = 6 % - 10 %

5

10

15

Overland Flow - Kinematic

5 Steep, Slope > 10% grassland (n = 0.045)
Inlet Time (min) Surface Condition

Flat, Slope = 0%-1% bushland or grassland) 200 Gravelled Surface 0.012 - 0.030
13 Bare Clay - Loam Soil 0.012 - 0.030

Steep, Slope > 10% bushland (n = 0.035) 50 Concrete / Asphalt 0.010- 0.013
8 Med, Slope = 1%-10% bushland or grassland 100 Bare Sand 0.010 - 0.016

Grassed Swales 4

Well maintained table drains 2 Lawns 0.170 - 0.480
Natural Channels 3

Sparse Vegetation 0.053 - 0.130
Channel Description Multiplier Δ Short Grass Paddock 0.100 - 0.200



CATCHMENT FLOW CALCULATIONS
RATIONAL METHOD

Date: 16/01/25
Project: Allingham Street Industrial Subdivision Address: 91-109 Allingham Street
Job Number: 501799.02 Prepared By: Z.Dingwall

Description: Catchment Flow Calculation Summary for Industrial Subdivision (Minor Event)

Design Event Minor
AEP (%) 10

Pre Development Catchment Flows:

Overall Catchments:
Area C-Value CA Tc (10%) I (10%) Q (10%)

# ha ha min mm/hr m³/s
ABCD 12.986 0.386 5.011 21.0 59.7 0.831
AB  8.745 0.400 3.498 22.0 58.1 0.564

C CMT C - Ex CMT East 3.178 0.400 1.271 12.0 81.5 0.288
D 1.063 0.350 0.372 10.0 89.2 0.092
E 2.834 0.558 1.581 11.0 85.2 0.374
 F 2.094 0.685 1.435 8.0 98.8 0.394
G 1.097 0.900 0.987 8.0 98.8 0.271
H 1.187 0.900 1.068 7.0 104.6 0.311

Post Development Catchment Flows:

Overall Catchments:
Area C-Value CA Tc (10%) I (10%) Q (10%)

# ha ha min mm/hr m³/s
A 3.700 0.829 3.066 7.0 104.6 0.891
B 5.050 0.900 4.545 7.0 104.6 1.321

Q (10%) Adjusted
m³/s
0.831

0.261
0.130

Note: Q Adjusted reflects the proportion of flows from each catchment which passes through the internal drainage system. Flows 
are calculated via 1D modelling based on existing Hattam St infrastructure

CMT D - Ex CMT South West

CMT A (Stage 1)
CMT B (Stage 2)

CMT A + B + C+ D
CMT A + B 

CMT E - Ex CMT North West
CMT F - Ex CMT North East
CMT G - Ex CMT Lot 1 West
CMT H - Ex CMT Lot 1 East



CATCHMENT FLOW CALCULATIONS
RATIONAL METHOD

Date: 16/01/25
Project: Allingham Street Industrial Subdivision Address: 91-109 Allingham Street
Job Number: 501799.02 Prepared By: Z.Dingwall

Description: Catchment Flow Calculation Summary for Industrial Subdivision (Major Event)

Design Event Major
AEP (%) 1

Pre Development Catchment Flows:

Overall Catchments:
Area C-Value CA Tc (1%) I (1%) Q (1%)

# ha ha min mm/hr m³/s
ABCD 12.986 0.386 5.011 19.0 110.4 1.537
AB  8.745 0.400 3.498 20.0 107.3 1.043

C 3.178 0.400 1.271 11.0 147.4 0.520
D 1.063 0.350 0.372 9.0 162.8 0.168
E 2.834 0.558 1.581 10.0 154.6 0.679
 F 2.094 0.685 1.435 7.0 183.4 0.731
G 1.097 0.900 0.987 8.0 172.2 0.472
H 1.187 0.900 1.068 7.0 183.4 0.544

Post Development Catchment Flows:

Overall Catchments:
Area C-Value CA Tc (1%) I (1%) Q (1%)

# ha 0.08 7 mm/hr m³/s
A 3.700 0.829 3.066 7.0 183.4 1.561
B 5.050 0.900 4.545 7.0 183.4 2.315

CMT C - Ex CMT East
CMT D - Ex CMT South West

0.130

Q (1%) Modified
m³/s
1.537

0.261

CMT B (Stage 2)
CMT A (Stage 1)

CMT A + B 

CMT E - Ex CMT North West
CMT F - Ex CMT North East
CMT G - Ex CMT Lot 1 West
CMT H - Ex CMT Lot 1 East

Note: Q Adjusted reflects the proportion of flows from each catchment which passes through the internal drainage system. Flows 
are calculated via 1D modelling based on existing Hattam St infrastructure

CMT A + B + C+ D



1% AEP BASIN ELEVATION BOX PLOT 

 

1% AEP BASIN ELEVATION CRITICAL STORM 

 

  



1% AEP PIPE 01F-01E FLOW BOX PLOT 

 

1% AEP PIPE 01F-01E FLOW CRITICAL STORM 

 

  



10% AEP BASIN ELEVATION BOX PLOT 

 

10% AEP BASIN ELEVATION CRITICAL STORM 

 

  



10% AEP PIPE 01F-01E FLOW BOX PLOT 

 

10% AEP PIPE 01F-01E FLOW CRITICAL STORM 

 

  



20% AEP BASIN ELEVATION BOX PLOT 

 

20% AEP BASIN ELEVATION CRITICAL STORM 

 

  



50% AEP BASIN ELEVATION BOX PLOT 

 

50% AEP BASIN ELEVATION CRITICAL STORM 

 



Volume Exact Storage Calculations Report
Project: Design
Directory: c:\12d\data\TOMKBGO-12DS01\501799.01 - Terra Vista Developments, Golden Square -

Stage 1_7890\Eng\00\12d\Design.12dmodel
User: NBawden
Created: 2025-01-14T09:55:44

PANEL SETTINGS

Tin DES
Minimum height 244.550
Maximum height 247.450
Height increment 0.050
Fence name Vol Basin
Fence model BDY/VOL

Height Delta
height

Volume to
height

Delta
volume

Plan
area

Delta
plan

Slope
area

Delta
slope

247.450 0.050 4579.671 156.725 3152.651 36.298 3238.435 38.003
247.400 0.050 4422.946 154.912 3116.354 36.227 3200.432 37.933

247.350 0.050 4268.034 153.101 3080.127 36.199 3162.499 37.905
247.300 0.050 4114.933 151.291 3043.928 36.197 3124.594 37.903

247.250 0.050 3963.641 149.407 3007.731 39.181 3086.691 41.047
247.200 0.050 3814.235 147.449 2968.550 39.148 3045.644 41.010

247.150 0.050 3666.786 145.510 2929.402 37.930 3004.633 39.841
247.100 0.050 3521.276 143.646 2891.473 37.118 2964.792 39.061

247.050 0.050 3377.630 141.790 2854.354 37.097 2925.730 39.036
247.000 0.050 3235.840 139.936 2817.257 37.076 2886.694 39.011

246.950 0.050 3095.904 138.083 2780.182 37.055 2847.684 38.985
246.900 0.050 2957.822 136.230 2743.127 37.032 2808.698 38.959

246.850 0.050 2821.591 134.379 2706.095 37.007 2769.739 38.930
246.800 0.050 2687.212 132.530 2669.087 36.969 2730.809 38.887

246.750 0.050 2554.682 130.683 2632.119 36.927 2691.922 38.842
246.700 0.050 2423.999 128.767 2595.192 40.889 2653.080 42.789

246.650 0.050 2295.232 121.355 2554.303 384.648 2610.291 385.443
246.600 0.050 2173.877 94.431 2169.655 551.484 2224.849 551.585



Height Delta
height

Volume to
height

Delta
volume

Plan
area

Delta
plan

Slope
area

Delta
slope

246.550 0.050 2079.446 80.118 1618.171 31.580 1673.263 33.113

246.500 0.050 1999.328 78.544 1586.591 31.368 1640.151 32.893
246.450 0.050 1920.783 76.981 1555.223 31.156 1607.257 32.674

246.400 0.050 1843.802 75.429 1524.067 30.944 1574.584 32.454
246.350 0.050 1768.373 73.887 1493.122 30.733 1542.129 32.235

246.300 0.050 1694.486 72.356 1462.390 30.521 1509.895 32.015
246.250 0.050 1622.131 70.835 1431.869 30.309 1477.879 31.796

246.200 0.050 1551.296 69.325 1401.560 30.097 1446.083 31.576
246.150 0.050 1481.971 67.825 1371.462 29.886 1414.507 31.357

246.100 0.050 1414.146 66.336 1341.576 29.674 1383.150 31.137
246.050 0.050 1347.810 64.858 1311.902 29.462 1352.013 30.918

246.000 0.050 1282.952 63.390 1282.440 29.250 1321.095 30.699
245.950 0.050 1219.563 61.933 1253.190 29.039 1290.396 30.479

245.900 0.050 1157.630 60.486 1224.151 28.827 1259.917 30.260
245.850 0.050 1097.144 59.050 1195.324 28.615 1229.657 30.040

245.800 0.050 1038.094 57.624 1166.709 28.403 1199.617 29.821
245.750 0.050 980.469 56.210 1138.306 28.192 1169.797 29.601

245.700 0.050 924.260 54.805 1110.114 27.980 1140.195 29.382
245.650 0.050 869.455 53.412 1082.134 27.768 1110.814 29.162

245.600 0.050 816.043 52.028 1054.366 27.556 1081.651 28.943
245.550 0.050 764.014 50.651 1026.809 27.549 1052.709 28.920

245.500 0.050 713.364 49.279 999.261 27.340 1023.788 28.704
245.450 0.050 664.085 47.917 971.920 27.132 995.085 28.488

245.400 0.050 616.168 46.565 944.788 26.923 966.597 28.271
245.350 0.050 569.603 45.225 917.865 26.715 938.326 28.055

245.300 0.050 524.378 43.894 891.150 26.506 910.271 27.839
245.250 0.050 480.484 42.574 864.644 26.298 882.432 27.622

245.200 0.050 437.910 41.264 838.346 26.090 854.810 27.406
245.150 0.050 396.646 39.965 812.256 25.881 827.404 27.190

245.100 0.050 356.681 38.676 786.375 25.673 800.214 26.973
245.050 0.050 318.005 37.398 760.702 25.464 773.241 26.757

245.000 0.050 280.607 36.130 735.238 25.256 746.484 26.541
244.950 0.050 244.478 34.870 709.983 25.119 719.943 26.394

244.900 0.050 209.607 33.619 684.863 24.924 693.550 26.191
244.850 0.050 175.988 32.378 659.939 24.730 667.359 25.987

244.800 0.050 143.610 31.146 635.210 24.535 641.372 25.784
244.750 0.050 112.464 29.924 610.675 24.340 615.588 25.581

244.700 0.050 82.540 28.712 586.335 24.145 590.007 25.378
244.650 0.050 53.827 27.510 562.190 23.950 564.630 25.174

244.600 0.050 26.317 26.317 538.240 538.240 539.455 539.455
244.550 2.520 0.000 0.000 0.000 0.000 0.000 0.000



Height Delta
height

Volume to
height

Delta
volume

Plan
area

Delta
plan

Slope
area

Delta
slope

242.030 0.000 0.000 0.000

Summary

Polygon plan area: 3284.564

Generated by 12d Model at 2025-01-14T09:55:44



CHANNEL FLOW CALCULATIONS
MANNING'S FLOW CALCULATIONS

Date: 20/03/25
Project: Industrial Subdivision Address: 91-109 Hattam St Golden Square
Job Number: 501799 Prepared By: NjB

Description: Channel Flow Calculation "SWALE A"

PART 1 - Catchment Flows & Freeboard

Design Event Major
Design AEP 1 %
Q 1% 1.422 m3/s
Q 10% 0.802 m3/s
Q GAP 0.620 m3/s

Design Freeboard 0.150 m

PART 2 - Mannings Flow Calculations

Full Flow Capacity:

Mannings "n" 0.035
So 0.02 m/m

Top Width 2.6 m
Base Width 0.6 m
Channel Depth 0.5 m
Batter Slopes 2.00 m/m

CSA CHANNEL 0.800 m²
Perimeter CHANNEL 2.836 m

V MAX 1.74 m/s
Q MAX 1.39 m 3 /s

V MAX With Freeboard 1.43 m/s
Q MAX With Freeboard 0.65 m 3 /s

Part Flow Calculations:

CSA WATER 0.439 m²
Perimeter WATER 2.13 m

V PARTIAL 1.41 m/s
Q PARTIAL 0.620 m³/s

Depth of Water 0.342 m
Freeboard 0.158 m
Capacity 44.60 %
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CHANNEL FLOW CALCULATIONS
MANNING'S FLOW CALCULATIONS

Date: 20/03/25
Project: Industrial Subdivision Address: 91-109 Hattam St Golden Square
Job Number: 501799 Prepared By: NjB

Description: Channel Flow Calculation "SWALE B"

PART 1 - Catchment Flows & Freeboard

Design Event Major
Design AEP 1 %
Q 1% 0.732 m3/s
Q 10% 0.438 m3/s
Q GAP 0.294 m3/s

Design Freeboard 0.000 m

PART 2 - Mannings Flow Calculations

Full Flow Capacity:

Mannings "n" 0.035
So 0.025 m/m

Top Width 2 m
Base Width 0.4 m
Channel Depth 0.4 m
Batter Slopes 2.00 m/m

CSA CHANNEL 0.480 m²
Perimeter CHANNEL 2.189 m

V MAX 1.64 m/s
Q MAX 0.79 m 3 /s

V MAX With Freeboard 1.64 m/s
Q MAX With Freeboard 0.79 m 3 /s

Part Flow Calculations:

CSA WATER 0.231 m²
Perimeter WATER 1.54 m

V PARTIAL 1.28 m/s
Q PARTIAL 0.294 m³/s

Depth of Water 0.254 m
Freeboard 0.146 m
Capacity 37.34 %
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CHANNEL FLOW CALCULATIONS
MANNING'S FLOW CALCULATIONS

Date: 20/03/25
Project: Industrial Subdivision Address: 91-109 Hattam St Golden Square
Job Number: 501799 Prepared By: NjB

Description: Channel Flow Calculation "SWALE C" Lower Section

PART 1 - Catchment Flows & Freeboard

Design Event Major
Design AEP 1 %
Q RUNOFF 0.500 m3/s

Design Freeboard 0.000 m

PART 2 - Mannings Flow Calculations

Full Flow Capacity:

Mannings "n" 0.035
So 0.024 m/m

Top Width 3 m
Base Width 1 m
Channel Depth 0.5 m
Batter Slopes 2.00 m/m

CSA CHANNEL 1.000 m²
Perimeter CHANNEL 3.236 m

V MAX 2.02 m/s
Q MAX 2.02 m 3 /s

V MAX With Freeboard 2.02 m/s
Q MAX With Freeboard 2.02 m 3 /s

Part Flow Calculations:

CSA WATER 0.363 m²
Perimeter WATER 2.09 m

V PARTIAL 1.38 m/s
Q PARTIAL 0.500 m³/s

Depth of Water 0.244 m
Freeboard 0.256 m
Capacity 24.73 %
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CHANNEL FLOW CALCULATIONS
MANNING'S FLOW CALCULATIONS

Date: 20/03/25
Project: Industrial Subdivision Address: 91-109 Hattam St Golden Square
Job Number: 501799 Prepared By: NjB

Description: Channel Flow Calculation "SWALE C" Upper Section

PART 1 - Catchment Flows & Freeboard

Design Event Major
Design AEP 1 %
Q RUNOFF 0.500 m3/s

Design Freeboard 0.000 m

PART 2 - Mannings Flow Calculations

Full Flow Capacity:

Mannings "n" 0.035
So 0.01 m/m

Top Width 3
Base Width 1 m
Channel Depth 0.5 m
Batter Slopes 2.00 m/m

CSA CHANNEL 1.000 m²
Perimeter CHANNEL 3.236 m

V MAX 1.31 m/s
Q MAX 1.31 m 3 /s

V MAX With Freeboard 1.31 m/s
Q MAX With Freeboard 1.31 m 3 /s

Part Flow Calculations:

CSA WATER 0.497 m²
Perimeter WATER 2.38 m

V PARTIAL 1.01 m/s
Q PARTIAL 0.500 m³/s

Depth of Water 0.307 m
Freeboard 0.193 m
Capacity 38.27 %
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