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Limitation Statement 

Northrop Consulting Engineers Pty Ltd (Northrop) has been retained to prepare this report based on specific instructions, 
scope of work and purpose pursuant to a contract with its client.  It has been prepared in accordance with the usual care 
and thoroughness of the consulting profession for the use by EJE Architecture.  The report is based on generally accepted 
practices and standards applicable to the scope of work at the time it was prepared.  No other warranty, express or implied, 
is made as to the professional advice included in this report. 
 
Except where expressly permitted in writing or required by law, no third party may use or rely on this report unless otherwise 
agreed in writing by Northrop.  
 
Where this report indicates that information has been provided to Northrop by third parties, Northrop has made no 
independent verification of this information except as expressly stated in the report.  Northrop is not liable for any 
inaccuracies in or omissions to that information. 
 
The report was prepared on the dates shown and is based on the conditions and information received at the time of 
preparation.  
 
This report should be read in full, with reference made to all sources.  No responsibility is accepted for use of any part of 
this report in any other context or for any other purpose.  Northrop does not purport to give legal advice or financial advice.  
Appropriate specialist advice should be obtained where required. 
 
To the extent permitted by law, Northrop expressly excludes any liability for any loss, damage, cost or expenses suffered 
by any third party relating to or resulting from the use of, or reliance on, any information contained in this report. 
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1 Introduction  

Northrop Consulting Engineers have been engaged by EJE Architecture to assist in developing a  
Concept Design for the proposed redevelopment of Ballina High School at the existing Ballina High 
School site. As part of the Design we have undertaken a preliminary assessment of the existing 
infrastructure and services at the site and developed flood management and stormwater 
management philosophies.  

2 Site Description 

Ballina High School is located within three lots; Lot 392 DP755684, Lot 478 DP729251 and Lot 477 
DP729251. The proposed redevelopment is confined to the former two lots. The site is located 
centrally on what is commonly referred to as ‘Ballina Island’ and is bounded by Bentinck Street to 
the north, Martin Street to the east, Swift Street to the south and Cherry Street to the west. The site 
is almost completely flat, with a minimum elevation of 1.56 m AHD rising to a maximum elevation of 
approximately 2.1 m AHD near the southern end of the site. 

 

Figure 1: Site Aerial Image (SIX Maps). 

3 Flooding 

The ‘Ballina Flood Study Update’ (March 2008; BMT WBM) indicates the site is not inundated in the 
1 in 100 year Annual Recurrent Interval (ARI). The study reports the site may become isolated in 
flooding events and will be inundated in extreme events. Climate change and sea level rise is also 
expected to influence the level of flooding across the site in the future. 

Table 1 presents a summary of the current flood information for the site, obtained from the Ballina 
Flood Study Update (March 2008; BMT WBM) and Ballina Floodplain Risk Management Study 
(January 2012; BMT WMB). 
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Table 1: Summary of Development Flood Levels as Reported by Council 

Flood Scenario Approximate Flood Level as 
Reported by Council 

1 in 100 Year ARI Flood Level (current scenario) 1.9m AHD 

Probable Maximum Flood (PMF) (Current Scenario) 3.4mAHD 

1 in 100 year ARI Flood Level (2050* Climate Change 
Horizon) 

2.1m AHD 

PMF (2050* Climate Change Horizon) 3.4m AHD 

1 in 100 year ARI Flood Level (2100** Climate Change 
Horizon) 

2.5m AHD 

PMF (2100** Climate Change Horizon) 3.6m (AHD) 

*assumes an increase above 1990 mean sea levels of 40cm by 2050; and a 10% increase in rainfall 
intensity. 
**assumes an increase above 1990 mean sea levels of 90cm by 2100; and a 10% increase in rainfall 
intensity. 

Council is currently permitting infill developments on Ballina Island to fill sites to 2.0m AHD in 
accordance with Map1A\1B from ‘Chapter 2B – Floodplain Management, Ballina Shire Development 
Control Plan 2012’. In addition, Ballina Shire Council are permitting new developments to build to a 
Design Floor Level (DFL) of 2.6m AHD.  This corresponds to a Flood Planning Level (FPL) equal to 
the year 2050, 1 in 100 year ARI plus 500mm freeboard. It is understood that this is the planning 
level that has been adopted by Council for development on the Island. 

As a school could be considered a ‘sensitive use’, with the key user group being children, the 
Department of Education and Communities (DEC) should consider a higher flood immunity than that 
for standard residential development. To address this the development proposes to adopt a DFL of 
2.6m AHD in accordance with Ballina Shire Councils current policies. The multi-story nature of the 
development will allow for flood refuge for the children, staff and local community members in the 
event of a severe flood exceeding that of the year 2050 1 in 100 year ARI flood event. The three 
story development will provide flood refuge for all flood events up to the reported PMF flood level. 
Table 2 summarises the proposed FPL and DFL. 

Table 2: Summary of Flooding Information. 

 Proposed Flood Immunity 

Annual Recurrence Interval (ARI) 1 in 100 Year 

Annual Exceedance Probability (AEP) 1% 

Flood Scenario Year 2050 

General Maximum Fill Level 2.0m AHD 

Flood Planning Level 2.1m AHD 

Design Floor Level 2.6m AHD 

Flood Refuge  3.6m AHD** 

Survey information suggests the existing site levels range from approximately 1.8 to 2.0m.  As such 
the ground floor level will generally be located between 600mm and 800mm above the natural 
surface. 

Consideration has been given to provision for disabled access from the existing roads, proposed 
carparks, drop-off zones, bus stops and communal areas to each floor of the proposed development. 

The development proposal will also include the preparation of a Flood Emergency Management Plan 
(FEMP) in accordance with the ‘Ballina Floodplain Risk Management Study’ (Exhibition Version 
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January 2015). The purpose of a FEMP is to promote a satisfactory awareness of expected flood 
behaviour and risks, recommend measures to become flood prepared, outline evacuation and 
evasion procedures and identify evacuation routes and flood refuges. 

The FEMP will be used by the school administrator as a tool to educate staff, students and the 
community of the flood risk and the mitigation measures available. It is proposed to provide the 
FEMP prior to issuing an Occupation Certificate. 

4 Existing Road Network 

The existing road network surrounding the site consists of approximately 9m of sealed pavement 
with approximately 7m wide sealed and unsealed verges. Kerb and gutter exists on both sides of all 
the surrounding roads. In some locations a grassed parking strip bordered by kerb and gutter is 
present, as shown in Figure 2. There are a few street trees located in close proximity to the road.  
As the sealed pavement component of the road has no defined edge strip between the carriageway 
and parking strip, some minor edge damage and potholing was commonly observed. Generally, the 
pavement was in good condition.  

 

Figure 2: Photograph shows typical road conditions surrounding the site. 

At the western boundary of Ballina High School there is an existing formalised asphalt carpark 
bounded by a concrete kerb. Immediately adjacent to this carpark is an additional asphalt area also 
utilised for car parking, which is not bound by a kerb. 
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Figure 3: Aerial Photograph (Six Maps) indicates location of existing parking. 
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5 Stormwater Management 

5.1 Existing Infrastructure 

Based on a survey of the site prepared by Kennedy Surveying Pty Ltd and stormwater asset 
drawings provided by Ballina Shire Council, it is understood that the site currently has two existing 
stormwater connections draining to two kerb inlet pits on Swift Street. In addition, it is understood 
that downpipes from some of the two storey brick structures near to the property boundary discharge 
to the back of kerb. The site survey has identified several grated stormwater pits within the site, 
however the exact network configuration is unknown. Figure 4 shows a stormwater asset 
configuration sketch provided by Council. It should be noted these drawings are indicative only and 
may not be accurate.  

 

Figure 4: Council Stormwater Asset Plan 

Council has requested that any proposed internal stormwater systems connect directly into the street 
stormwater network where possible. Some back of kerb connections may be considered but will be 
minimised where practical. 

5.2 Stormwater Quality 

Stormwater Quality Improvement Devices (SQUIDs) will be provided to meet Council’s stormwater 
quality treatment targets as listed in the ‘Ballina Shire Council Stormwater Management Standards 
for Development’ manual. Pollutant removal efficiency targets are reproduced in Table 3 below. 
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Table 3: Pollutant Removal Efficiency Targets 

Pollutant Treatment Efficiency Target 

Total Suspended Solids (TSS) 80% reduction in pollutant loads 

Total Nitrogen (TN) 45% retention of average annual load. 

Total Phosphorous (TP) 60% retention of average annual load. 

Gross Pollutants (GP) 90% retention of average annual load. 

Based on the sites topography it is proposed SQUID devices will be located ‘at source’ to treat 
stormwater runoff rather than having a centralised treatment facility. The following stormwater 
treatment measures are proposed: 

• Rainwater tanks: Runoff from roof areas is to be directed to six 20 kL above ground rainwater 
tanks. Correspondence with Ballina Shire Council’s engineering staff indicates that whilst Council 
do not have specific policies requiring rainwater tanks for reuse, it is generally agreed that it is a 
good initiative. Council also indicated above-ground reuse tanks would be preferred. All tanks are 
to be fitted with proprietary first-flush device to remove loose vegetation, dead insects and animal 
droppings. The rainwater tanks will provide secondary treatment by acting as an initial sediment 
trap. The volume collected in the harvesting tanks will be reused internally for toilet flushing and 
externally for landscape irrigation.  The use of collected runoff from the tanks has been assessed 
as follows: 

External Irrigation – In accordance with the Draft Stormwater Harvesting Guidelines (Water by 
Design) irrigation of pervious surfaces should be approximately 548mm-730mm per annum (1.5-
2.0mm per day).  In the absence of better data an average of 639mm per annum has been applied 
to pervious surfaces across the site. Demand = 11,282 kL / yr 

Internal Toilet Flushing – reused volumes for toilet flushing have been based on the average 
person using 38L/d, spending 7 hours of that day at the site, by 1000 students having an 
attendance of 80% across a year. Demand = 38*7/24*1000*80% = 8.8 kL/ day    

• Stormwater pit filter baskets: filter baskets should be used to collect runoff from paved and 
pervious areas.  The baskets will collect at the source gross pollutants and litter which are both 
common in School areas.  Baskets allow for easy maintenance and decrease the chance of 
stormwater networks blockages.  

• Rain gardens: Rain gardens are proposed for several locations around the site and will be 
designed primarily to treat stormwater runoff from hardstand areas. The raingardens will have a 
minimum 400 mm of filter media depth and be planted with effective nutrient removal vegetation 
to enable bio-filtration and passive irrigation. A minimum 100-200 mm ponding depth will be 
allowed for in these areas above which runoff will be directed to the pit and pipe stormwater 
network. The MUSIC model proposed to include 1300sq.m of raingardens across the site. 

The location and type of the proposed SQIDS is detailed on the Civil Drawings NL150200 drawings 
sheets C01 – C05 (refer Appendix A of this report). The performance of the proposed stormwater 
management strategy was assessed against the targets using MUSIC (Version 6.2). The MUSIC 
model was developed using the recommended parameters including in the document “Draft NSW 
MUSIC Modelling Guidelines” (WBM, 2010). The final model schematic is shown in Figure 5. 
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Figure 5: MUSIC Model Schematic. 

Table 4: MUSIC Pollutant Reduction Results. 

Pollutant Sources 

(kg/yr.) 

Residual 

Load (kg/yr.) 

Achieved 

Reduction 

Total Suspended Solids (TSS) 3900 446 88.6% 

Total Nitrogen (TN) 73.1 30.8 57.8% 

Total Phosphorous (TP) 9.53 3.25 65.9% 

Gross Pollutants (GP) 599 0 100% 

Note: MUSIC file can be provided to Council on request. 

As shown in Table 4, the proposed treatment train is adequate to achieve Ballina Shire Council’s 
stormwater pollutant reduction targets.  It is noted that pit inserts have not been included in the 
modelling.  As such the results contained in table 4 above can be considered to be conservative. 

5.3 Onsite Detention 

Correspondence with Ballina Shire Council’s engineering staff indicates the site is located in a 
catchment known to have many local drainage flooding problems, which can be exacerbated by high 
tides. In accordance with Council requirements, On-Site Detention (OSD) measures were 
investigated to restrict post-development flow rates to current discharge levels (i.e. maintain existing 
peak flows). We note that there is no evidence that the site currently has any onsite detention. 

A desktop study of the proposed and existing sites indicated that the proposed development will see 
a net reduction in impervious area over the existing school. All else being equal, it can be assumed 
that this will result in a net reduction in stormwater outflow from the site, without requiring an OSD 
system. In addition, water quality measures proposed for the site including passive rainwater tanks 
and passive irrigation, will act to further reduce outflows from the site. 
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