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1. Introduction 

1.1. The Project 

It is understood that CBH recently constructed two (2) temporary open bulkheads (TBH 14 & 15) on vacant land 

to the south of their existing Broomehill site as part of their 2025 peak planning project. CBH now wish to operate 

these bulkheads permanently. 

Refer Appendix A – CBH Concept Plan for CBH concept plan for the completed works and Figure 1 for an 

extract of the concept.  

 

Figure 1: CBH Concept Plan 

1.2. Purpose 

The purpose of this report is to outline and quantify the stormwater management measures adopted for the design 

of the recently constructed TBH 14 and TBH 15. 
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2. Pre Development Situation 

2.1. Surface Water Catchments 

The southern portion of the CBH site comprised of two internal major catchments that directed stormwater into 

two non-free-draining basins (1 and 2), and one free draining basin (3). Runoff from the site is conveyed to these 

basins via a network of pipes and open drains. The site is predominately bounded by farmland, with Great 

Southern Highway and an existing railway line located along the west boundary, and Nardlah Road to the east. 

Figure 2 below shows the Pre Development CBH catchments. 

 

Figure 2: Pre Development CBH Catchments 

Runoff from Catchment A is directed towards internal Basins 1 and 2, which acts as a sump. The Southern 

portion of Catchment A, along with Catchment B, are to directed to the north and south by an existing drain that 

protects the rail line to the west from runoff. Catchment B was largely vacant, directing runoff towards Basin 3. 

Basin 3 has a 300 RCP Outlet (Culvert 1), dispersing runoff towards vacant farmland south of Catchment B. 

 

Basin 1 

Basin 2 

Basin 3 

Catchment A 

Catchment B 

Rail Facility 

                                                                                                                                                                                          TBH Area 

Culvert 1 (Outlet) 
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As per Calibre report COPP21005-REP-C-001 (Rev 0), Calibre previously estimated the 20-year ARI pre-

development flow of Culvert 1 as part of the design of the Rail Facility, as shown in Table 1. 

Table 1: Calibre 20-year ARI 

Item 20-year ARI Flow 

Pre-development Culvert 1 0.13m3/s 
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3. Stormwater Management Strategy 

3.1. Strategy Overview 

In general, the adopted stormwater management strategy consisted of preserving the existing catchments where 

possible, by constructing a levee along the eastern edge of the TBH area, preventing external flow from entering 

the new drains. External flow follows the levee along the edges, entering the existing drainage infrastructure after 

the TBH area. Internal flow from the TBH area, Catchment C, was directed towards Basin 3 to the south through 

a new network of open drains and ultimately discharged to the south through the existing 300RCP culvert.  

The bulkheads and basins were designed to accommodate runoff from a 5% AEP event (20 year ARI event), and 

the flow at Culvert 1 was limited to the previously estimated pre-development flow rate of 0.13m3/s. Basin 3 was 

deepened to ensure the outflow was limited. 

Figure 3 shows the proposed drainage strategy.  

 

Figure 3: Proposed Drainage Strategy  
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3.2. Design Criteria and Modelling Assumptions 

Based on the adopted strategy and CBH’s design specifications, the key stormwater management design criteria 

and assumptions are summarised as follows: 

 Adequately protect the site from inundation and flooding both from internal catchments and external 

upstream catchments. 

 TBHs are designed for the 5% AEP event.  

 Manage, control and convey the design ARI event post development event with a freeboard of 300mm. 

(Consideration may be given to a reduction to 150mm when flooding does not present a risk to 

infrastructure and operations). 

 Open drains were be set at a minimum 300mm deep below the bottom of pavement, or 600mm below 

surface where no pavement is to be installed. 

 As per CBH Peak Planning Specification, no scour protection or road kerb to be implemented. 

 Culverts may have a minimum cover of 400mm (RCP Class 4) or 600mm (HDPE). 

 Minimum culvert size of 450mm diameter (except at basin outlets). 

 Minimum drain fall of 0.3%.  

An XPSTORM model was built for the works as shown in Figure 4. The following key assumptions were adopted: 

 Design rainfalls and temporal patterns are based on ARR 2019. 

 Infiltration losses have been taken based on Calibre’s report as follows: 

o Pervious areas – 5mm initial loss, 1mm continuing loss. 

o Impervious areas (e.g. new/existing pavements) – nil losses. 

o Basins – nil losses 

 Model outcomes reflect the median event from the hydraulic model. 

 Culvert entry/exit loss coefficients are assumed as 0.5/1.0 respectively. 

 Mannings ‘n’ values assumed as follows: 

o Open drains – 0.014 

o Concrete Culverts – 0.014 
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Figure 4: XPStorm Modelling & Analysis 

3.3. Stormwater Quantity and Model Results 

Table 2 and Table 3 provide a summary of the stormwater modelling results for the basins and culverts, 

respectively. 

Table 2: Basin Modelling Results 20-Year ARI 

Description  Basin 3 

Basin Base Level (m AHD) 330.50 

Basin Base Area (m2) 1580 

Base Top Level (m AHD) 331.96 

Basin Top Area (m2) 2340 

Basin TWL (m AHD) 331.82 

Max Stored Volume (m3) 2515 

Total Basin Capacity (m3) 2862 

Freeboard to Top of Bund 0.48 

Critical Event 9hr 

 

Basin 3 

Existing Culvert 1 

Culvert A 

Culvert B 
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Table 3: Culvert Modelling Results 20-Year ARI 

Culvert Description Type 
U/S Shoulder 
Level (m AHD) 

HW Level 
(m AHD) 

Freeboard to 
shoulder 
Level (m) 

Max Flow 
(m3/s) 

Max Velocity 
(m3/s) 

Culvert A 
Under Eastern 
Access Road 

North of TBH15 
1x450RCP 333.65 332.36 1.29 0.040 0.818 

Culvert B 
Under Western 
Access Road 

North of TBH14 
2x450RCP 332.88 331.97 0.91 0.162 0.808 

Existing 
Culvert 1 

Basin 3 Outlet 1x300RCP 332.30 331.82 0.48* 0.083 1.257 

*Freeboard is to top of bund 

 

As shown, the post-development outflow at Culvert 1 into the adjacent property is less than the predevelopment 

outflow.  
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Appendix A – CBH Concept Plan 
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11.3.2 Stormwater Management Plan - Broomehill

AutoCAD SHX Text
330.00

AutoCAD SHX Text
330.00

AutoCAD SHX Text
330.00

AutoCAD SHX Text
330.00

AutoCAD SHX Text
329.00

AutoCAD SHX Text
O.P.

AutoCAD SHX Text
Conveyor

AutoCAD SHX Text
O.P.

AutoCAD SHX Text
Track

AutoCAD SHX Text
Track

AutoCAD SHX Text
Track

AutoCAD SHX Text
O.P.

AutoCAD SHX Text
Conveyor

AutoCAD SHX Text
O.P.

AutoCAD SHX Text
Track

AutoCAD SHX Text
Track

AutoCAD SHX Text
Track

AutoCAD SHX Text
A

AutoCAD SHX Text
06.10.25

AutoCAD SHX Text
ISSUED AS CHECK PRINT AND FOR REVIEW

AutoCAD SHX Text
JB

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
REF DRAWING No.

AutoCAD SHX Text
REFERENCE DRAWING TITLE

AutoCAD SHX Text
DATE

AutoCAD SHX Text
REVISION DESCRIPTION

AutoCAD SHX Text
BY

AutoCAD SHX Text
CHK'D

AutoCAD SHX Text
APP'D

AutoCAD SHX Text
REV

AutoCAD SHX Text
COPYRIGHT ã THIS DRAWING AND THE CONTENTS DEPICTED OR OR WRITTEN THEREON, WHETHER IN WHOLE OR IN PART, IS THE EXCLUSIVE INTELLECTUAL PROPERTY PROPERTY OF CBH GROUP AND SHOULD NOT BE REPRODUCED OR USED FOR ANY PURPOSE WITHOUT THE PRIOR WRITTEN APPROVAL OF CBH GROUP.

AutoCAD SHX Text
CBH GROUP

AutoCAD SHX Text
DRG No

AutoCAD SHX Text
TITLE

AutoCAD SHX Text
REV.

AutoCAD SHX Text
DRAWN

AutoCAD SHX Text
CHECKED

AutoCAD SHX Text
DESIGNED

AutoCAD SHX Text
DESIGN APPR

AutoCAD SHX Text
PROJECT APPR

AutoCAD SHX Text
PROJECT

AutoCAD SHX Text
SHEET

AutoCAD SHX Text
SCALE

AutoCAD SHX Text
A1

AutoCAD SHX Text
CO-ORDINATE SYSTEM

AutoCAD SHX Text
DO NOT SCALE FROM THIS DRAWING

AutoCAD SHX Text
SHEET

AutoCAD SHX Text
ABN 29 256 604 947

AutoCAD SHX Text
LEVEL 6 240 ST GEORGE'S TERRACE PERTH W.A. 6000

AutoCAD SHX Text
PH (08) 9237 9600 FAX (08) 9322 3942

AutoCAD SHX Text
558-ENG-CI-DCO-0016

AutoCAD SHX Text
1 OF 1

AutoCAD SHX Text
A

AutoCAD SHX Text
BROOMEHILL

AutoCAD SHX Text
2025 PEAK PLANNING

AutoCAD SHX Text
2 x ADDITIONAL OPEN BULKHEADS

AutoCAD SHX Text
CONCEPTUAL LAYOUT No. 4

AutoCAD SHX Text
AS SHOWN

AutoCAD SHX Text
CRANBROOK94

AutoCAD SHX Text
J. Bullingham

AutoCAD SHX Text
06.10.25

AutoCAD SHX Text
1:2500

AutoCAD SHX Text
0

AutoCAD SHX Text
40

AutoCAD SHX Text
80

AutoCAD SHX Text
120

AutoCAD SHX Text
160

AutoCAD SHX Text
200

AutoCAD SHX Text
m

AutoCAD SHX Text
240

AutoCAD SHX Text
@ A1

AutoCAD SHX Text
@ A3

AutoCAD SHX Text
1:5000

AutoCAD SHX Text
PRELIMINARY ISSUE

AutoCAD SHX Text
DO NOT USE FOR CONSTRUCTION

AutoCAD SHX Text
DATE

AutoCAD SHX Text
06.10.25

AutoCAD SHX Text
N

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
TRAFFIC MOVEMENTS - TRUCKS FULL TRAFFIC MOVEMENTS - TRUCKS EMPTY CADASTRAL BOUNDARIES CBH BOUNDARY RAIL LEASE BOUNDARY RAIL LINE PROPOSED RAIL SIDING UNDERGROUND POWER LINES OVERHEAD POWER LINES UNDERGROUND COMMS CABLES UNDERGROUND WATER PIPES DRAINAGE (INDICATIVE) RESIDENTIAL HOUSING/SENSITIVE  LAND - 500m RADIUS 

AutoCAD SHX Text
CIVIL LEGEND

AutoCAD SHX Text
HATCHING LEGEND

AutoCAD SHX Text
AREA OF EXPANSION WORKS

AutoCAD SHX Text
27,875m

AutoCAD SHX Text
2

AutoCAD SHX Text
KEY PLAN  NTS

AutoCAD SHX Text
THIS DRAWING

AutoCAD SHX Text
SITE EXIT

AutoCAD SHX Text
SITE ENTRY

AutoCAD SHX Text
STORAGE CAPACITIES

AutoCAD SHX Text
EXISTING STORAGE

AutoCAD SHX Text
'B' TYPE STORAGE

AutoCAD SHX Text
10,900 t

AutoCAD SHX Text
'L' TYPE STORAGE

AutoCAD SHX Text
(2 SILOS)

AutoCAD SHX Text
10,000 t

AutoCAD SHX Text
STEEL SILOS

AutoCAD SHX Text
(2 SILOS)

AutoCAD SHX Text
2,000 t

AutoCAD SHX Text
RRLF SILOS

AutoCAD SHX Text
(4 SILOS)

AutoCAD SHX Text
4,800 t

AutoCAD SHX Text
1.2m LOW STEEL FRAMED OPEN BULKHEAD

AutoCAD SHX Text
(01)

AutoCAD SHX Text
23,283 t

AutoCAD SHX Text
1.2m LOW STEEL FRAMED OPEN BULKHEAD

AutoCAD SHX Text
(02)

AutoCAD SHX Text
26,325 t

AutoCAD SHX Text
TEMP 1.2m LOW STEEL FRAMED OPEN BULKHEAD

AutoCAD SHX Text
(TBH 03)

AutoCAD SHX Text
19,890 t

AutoCAD SHX Text
TEMP 1.2m LOW STEEL FRAMED OPEN BULKHEAD

AutoCAD SHX Text
(TBH 04)

AutoCAD SHX Text
19,890 t

AutoCAD SHX Text
1.2m LOW STEEL FRAMED OPEN BULKHEAD

AutoCAD SHX Text
(05)

AutoCAD SHX Text
25,740 t

AutoCAD SHX Text
1.2m LOW STEEL FRAMED OPEN BULKHEAD

AutoCAD SHX Text
(06)

AutoCAD SHX Text
29,250 t

AutoCAD SHX Text
1.2m LOW STEEL FRAMED OPEN BULKHEAD

AutoCAD SHX Text
(07)

AutoCAD SHX Text
29,250 t

AutoCAD SHX Text
1.2m LOW STEEL FRAMED OPEN BULKHEAD

AutoCAD SHX Text
(08)

AutoCAD SHX Text
29,250 t

AutoCAD SHX Text
1.8m INT STEEL FRAMED OPEN STORAGE

AutoCAD SHX Text
(10)

AutoCAD SHX Text
39,955 t

AutoCAD SHX Text
1.8m INT STEEL FRAMED OPEN STORAGE

AutoCAD SHX Text
(11)

AutoCAD SHX Text
41,920 t

AutoCAD SHX Text
1.8m INT STEEL FRAMED OPEN STORAGE

AutoCAD SHX Text
(12)

AutoCAD SHX Text
41,265 t

AutoCAD SHX Text
1.8m INT STEEL FRAMED OPEN STORAGE

AutoCAD SHX Text
(13)

AutoCAD SHX Text
43,230 t

AutoCAD SHX Text
TOTAL EXISTING STORAGE

AutoCAD SHX Text
396,948 t

AutoCAD SHX Text
TOTAL SITE STORAGE

AutoCAD SHX Text
457,208 t

AutoCAD SHX Text
PROPOSED STORAGE

AutoCAD SHX Text
1.8m INT STEEL FRAMED OPEN STORAGE

AutoCAD SHX Text
(TBH 14)

AutoCAD SHX Text
30,130 t

AutoCAD SHX Text
1.8m INT STEEL FRAMED OPEN STORAGE

AutoCAD SHX Text
(TBH 15)

AutoCAD SHX Text
30,130 t

AutoCAD SHX Text
TOTAL PROPOSED STORAGE

AutoCAD SHX Text
60,260 t

AutoCAD SHX Text
GREAT SOUTHERN HIGHWAY

AutoCAD SHX Text
EXISTING OPEN BULKHEAD - 11

AutoCAD SHX Text
EXISTING OPEN BULKHEAD - 10

AutoCAD SHX Text
EXISTING OPEN BULKHEAD - 08

AutoCAD SHX Text
EXISTING OPEN BULKHEAD - 07

AutoCAD SHX Text
EXISTING OPEN BULKHEAD - 06

AutoCAD SHX Text
EXISTING OPEN BULKHEAD - 05

AutoCAD SHX Text
EXISTING TEMPORARY  OPEN BULKHEAD - TBH 03

AutoCAD SHX Text
EXISTING TEMPORARY  OPEN BULKHEAD - TBH 04

AutoCAD SHX Text
EXISTING OPEN BULKHEAD - 12

AutoCAD SHX Text
EXISTING OPEN BULKHEAD - 13

AutoCAD SHX Text
NARDLAH ROAD

AutoCAD SHX Text
1.8m INT. STEEL FRAMED OBH

AutoCAD SHX Text
230m x 35m  (30,130 t CAPACITY)

AutoCAD SHX Text
1.8m INT. STEEL FRAMED OBH

AutoCAD SHX Text
EXISTING CULVERT

AutoCAD SHX Text
230m x 35m  (30,130 t CAPACITY)

AutoCAD SHX Text
500tph D.O.G. STACKER. (STACKER NUMBERS & POSITION INDICATIVE)

AutoCAD SHX Text
PROPOSED CULVERTS  (TBC IN DESIGN)

AutoCAD SHX Text
(TBH 14)

AutoCAD SHX Text
(TBH 15)

AutoCAD SHX Text
EXISTING RAIL FACILITY & ROADS NO ASCON SURVEY AVAILABLE - DESIGN STRINGS SHOWN

AutoCAD SHX Text
NOTE: CONTOURS FOR SITE (APART FROM NEW TEMP OBH AREA) SWITCHED OFF DUE TO MISSING ASCON SURVEY FOR RAIL FACILITY & 2025 THROUGHPUT PROJECT. DESIGN STRINGS SHOWN.

AutoCAD SHX Text
SOME TREES MAY REQUIRE CLEARING (NO ASCON SURVEY TO CONFIRM)

AutoCAD SHX Text
NOTE: UNDERGROUND POWER IN AREA. SURVEY REQUIRED.

AutoCAD SHX Text
TIE IN TO EXISTING DRAINAGE


	DCO-0016.pdf
	Sheets and Views
	Layout1





