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 1.0    INTRODUCTION 

Thompson McRobert Edgeloe Group Pty Ltd were engaged by Mr Guy Slingerland to undertake a 

Drainage Study (DS) of the Beverley ODP area, located between Brooking and Richardson Streets. The 

area is as depicted in Figure 1, below. 

  Figure 1: Beverley ODP area (ex Country Planning Services) 

This engagement is in response to a letter to Country Planning Services (acting as Mr Slingerland’s 

planning consultant) from the Shire of Beverley (dated 18 September 2009) following a preliminary 

review of the ODP. The Shire requested that a comprehensive drainage plan be prepared.
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2.0 STUDY OBJECTIVES AND METHODOLOGY

The key objectives of the DS were to provide a clear understanding of the catchment/s in terms of existing 

drainage conditions and develop a preliminary treatment and disposal system in order to meet current 

design parameters in terms of volume and quality. This was achieved by:

1. Determining predevelopment runoff parameters; 

2. Calculating post-development detention volumes for the 1year, 5year and 100year storm events 

and developing drainage concepts for drainage management for the area; and

3. Determining land requirements for drainage management structures.

The study was conducted using the following methodology:

o Preparation of base plans.

o Verifying visible drainage infrastructure, runoff directions and ascertain catchment parameters on 

site.

o Overlaying the ODP, developing post-development catchments and analysing runoff for the 1year, 

5year and 100year storm events.  

o Determination of allowable runoff from the proposed development into the existing downstream 

drainage network.

o Determining attenuation and treatment areas (volume and area) for the 1year, 5year and 100year 

storm events to ensure allowable runoff is not exceeded.

o Determining attenuated accumulative runoff from networked catchments to outfall areas.

o Preparation of recommendations to adequately dispose of minor and major storm events as well 

as Water Sensitive Urban Design considerations. 
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3.0 PREDEVELOPMENT CONDITIONS

Refer to drawings CK01 and CK02.

The catchment boundary was well defi ned. Geometrical in shape and bounded by Dempster, Richardson, 

Harper and Brooking Streets. Three sub-catchments were identifi ed (PD 1 to PD3) with outfall nodes by 

way of culverts (225mm dia under Harper Street and 300mm dia under both Dempster Street crossings 

(west and east of the catchment)). Average grade across the site are gentle and in the order of 1.0% to 

1.3%.

Generally road swales are well defi ned with culverts operating effectively. There is no sign of scour and 

very little surface water was noted. There appeared to be some perching on the verge on Harper Street 

(mid-way along as the grade fl attens).

Photo 1: Minor inundation mid-way along Harper Street

A non-perennial creekline provides the major outfall to the west. No water was fl owing on the date of 

the site inspection (2 August 2010). According to DoW mapping there are no fl ood implications over the 

site.
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Photo 2: Non-perennial creekline (taken at Dempster Street looking west)

Photo 3: General appearance of ODP runoff area

The ODP area consists generally of well grassed paddocks
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4.0 GEOLOGY AND GROUNDWATER

The Department of Agriculture and Food’s preliminary groundwater investigation of the Beverley townsite 

(May 2006 – Ned Crossley) states that 7 shallow monitoring bores bores were drilled to 3m depth. One of 

these bores is located near the intersection of Brooking and Dempster Streets (ref# 05BE05S). No ground-

water was intersected on any of the bores. The report also notes “the well incised creeklines fl owing 

through the town and the readily drainable soils ...”. In conclusion a low salinity risk is provided for the 

townsite. 

Figure 2 (below) – Drillers Field Log for the Brooking/Dempster bore details yellow sand/clay sand to 

3m depth and brown sandy clay to 4m. Static Water Level (SWL) at completion (7/09/2005) was dry. On 

10/04/2006 the bore was again dry.

Regarding Acid Sulphate Soils, a desktop study has found that in accordance with the CSIRO’s nation 

database the main portion of the site is classifi ed as “low probability” with the northeastern corner 

deemed to have “no known occurrence”. 

The Shire has requested that further groundwater investigation be undertaken on the ODP site.  Mr Slin-

gerland had 12 monitoring bores installed at the locations as detailed in Figure 3, below. The bores were 

installed to the supplied specifi cation (Figure 4) on 16 April 2010. No groundwater was noted in any of the 

bores on the date of installation. 

The second round of readings were undertaken on 20 July 2010. Readings will be taken quarterly for a 

two-year period. Figure 5 (below) details the reading results obtained to date.
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Figure 2: Drillers Field Log (05BE05S).   
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Figure 3: Piezometer Locations

Figure 4: Piezometer Specifi cation
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Photo 4: Piezometer 3 (adjacent to Dempster Street)

10141 Brooking Street ODP
Groundwater Monitoring

Piezo
Number 16/04/2010 20/07/2010 Oct 10 Jan 11 Apr 11 Jul 11 Oct 11 Jan 12 Apr 12

1 Dry +2
2 Dry 0.6
3 Dry +2
4 Dry +2
5 Dry +2
6 Dry 1.1
7 Dry +2
8 Dry 1.4
9 Dry 1.2
10 Dry +2
11 Dry +2
12 Dry 1.5

Notes
Piezometers installed 16 April 2010

Reading Date and Depth To Groundwater (m)

Figure 5: Piezometer reading on ODP area to date

For the purposes of the Drainage Study it is assumed that there will be nominal infi ltration (although this 

is not included in the drainage calculations) and that groundwater will be generally 1.0m to 1.5m below 

natural ground level.
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5.0 DRAINAGE CONCEPT

Refer to Drawings CK02 and CK03.

1:1year 1hour Event

The 1year 1hour volume is to be treated/stored at source in the roadside swales by way of infi ltration 

through a bioretention medium consisting of sand mixed 30/70 with sawdust/free draining sand. Property 

crossover culverts would be set 0.3m above the swale invert to ensure infi ltration.

1:5year and 1:100year events

The balance of the available swale volume (maximum depth of 0.6m) will attenuate runoff peak fl ows to 

the capacity of the existing culverts (Nodes PD 1 and PD2). This rate of peak runoff is less that the prede-

velopment fl ow and ensures no uncontrolled breakout over roads.

The combined effect of attenuation areas provides a throttled outfl ow which will minimise impact on 

downstream drainage infrastructure.
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6.0 DRAINAGE DESIGN PARAMETERS

To model the drainage catchments Rational Method calculations were utilised. Attenuation (where 

required) was analysed (in accordance with Australian Rainfall and Runoff ) up to 72hours. 

The post development runoff coeffi cients selected therefore were:

1:5year and 1:100year

C (Road Reserves):    0.8

C (Lot Area - Developed):    1.0 (assuming 800m2 of impervious area per lot)

C (Lot Area – Balance):    0.4

 
A Horton’s Roughness Coeffi cient (retardance factor) of 0.1 (short grass paddock) was selected. 

Local IFD Charts for Beverley were calculated using ARR and the 1, 5 and 100year ARI events used in deter-

mining runoff volumes.

Intensity values from the IFD charts were also used for calculating attenuation volumes for the 1:1year 

(1hour), 1:5year and 1:100year events.
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7.0 HYDROLOGICAL ANALYSIS 

The developed ODP area was divided into 3 catchments. Drawing CK03 and CK04 details the proposed 

1:1year (1hour); 1:5year and 1:100year infrastructure.

The Rational Method was utilised to determine runoff from each catchment node for the 1:5year and 

1:100year peak events. 

Storage calculations make use of the relevant storm intensities and conservatively assume no soakage. 

Storage is assessed up to 72hours for each catchment. 

7.1 1:1year System

To determine the 1year 1hour storage/treatment volumes the Equivalent Impervious Areas (from Attach-

ment A) were applied to the Storage calculation spreadsheets (Attachment C – pages 1, 4 and 7). For each 

catchment a storage volume was determined (with zero outfl ow) to attenuate the 1hour storm event.

This ephemeral zone would be 0.3m deep and equal 25% of the roadside swale volume. Attachment D 

details the available volume (42m3 per 40m length (ie 1m3 per linear metre) – being 50% of the overall 

swale volume at a depth of 0.6m). Property crossover culverts would be set 0.3m above the swale invert 

to ensure infi ltration (required to be 50% of the total storage volume – Attachment E) through the 

medium. 

The Shire of Beverley is to be encouraged to upgrade road swales and install a similar treatment chain on 

Richardson Street upstream of the ODP area (some 300m in length).

The 1:1year 1hour volumes results are summarised in Attachment F and on Drawings CK03 and CK04. 

At detailed design stage the swales would be designed to meet the storage requirements per catch-

ment.

7.2 1:5year System
  

Applying the attenuation volume from the 1:1year 1hour event to each catchment (Attachment C – pages 

2, 5 and 8) revealed that peak runoff was already less than predevelopment. Therefore no further attenu-

ation is required for the 1:5year peak event. The outfl ow cell on each of the 1:5year catchment spread-

sheets was adjusted to refl ect the predicted peak fl ow. These peak fl ows are summarised in Attachment 

E and on Drawings CK03 and CK04.
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7.3 1:100year System

Applying further attenuation to augment the 1:1year 1hour storage (Attachment C – pages 3, 6 and 9) 

the peak fl ows from each catchment were reduced to achieve predicted practical culvert outfl ows (based 

on actual HW/D). These peak fl ows and attenuation volumes are summarised in Attachment E and on 

Drawings CK03 and CK04.
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8.0 ROADSIDE SWALES

Attachment D provides a Mannings calculation confi rming that the swale profi le (depth 0.6m, side slopes 

1:5 side slopes and maximum grade of 1.3%):

1.  Has adequate conveyance potential (max 3.95m3/s); and

2.  At this grade 50% of its capacity (approx 1m3/m) is available for attenuation. 

Therefore over a 40m length (the approximate distance between property crossovers, culverts could be 

set 0.3m above the swale invert level to ensure adequate infi ltration of the 1year 1hour event (total-

ling approximately 50% of the runoff volume (Attachment E). Crossovers will be required to be slightly 

mounded to achieve cover over crossover pipes.

The section of Richardson Street upstream of the ODP area should be reshaped and bunded every 40m 

with a trickle pipe 0.3m above invert in order to achieve attenuation. 

Photo 5: Richardson Street swale upstream of ODP area.
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Figure 6: Typical swale and crossover detail

30%
70%
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9.0 PRELIMINARY ESTIMATE

Attachment F provides detailed quantities and rates to construct the drainage swales and crossover pipes 

within the ODP area. This estimate does not include base course and sealing of crossovers (this would be 

covered under roadworks). The preliminary estimate does however include all bund works, culvert pipe 

installation, amended soils and respread of topsoil.
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ATTACHMENT A
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