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Disclaimer:  

This report is a professional opinion based on the information available at the time of writing. It is not intended as a quote, 
guarantee or warranty and does not cover any latent defects. 
This report will comment on the Civil infrastructure to the project and may outline probable costs but the extent of the 
commission of RMA does not extend to detailed cost feasibility, as such the costs should not be relied on for financing 
arrangements.  
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own risk assessment in conjunction with information from other sources. 
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1.  
RMA Engineers (RMA) have been engaged by Toowoomba Regional Council to further develop 

the water and sewer requirements of the proposed Toowoomba Region Sports Precinct (TRSP) 

for the purposes of supporting a Local Government Infrastructure Designation (LGID) process.  

The extent of the development site and the affected lots are depicted in Figure 1. 

The proposed development layout is shown in Figure 2. 

The proposed development staging is shown in Figure 3. The Local Government Infrastructure 

Designation includes Stage 1-7 only. Ultimate development of the TRSP is beyond the planning 

horizon for this project. However, the sewer and water assessment does consider additional 

patron-based loading beyond Stage 7 of the masterplan to inform the size of ultimate 

infrastructure requirements. 

 

 

Figure 1 Development site 
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Figure 2 Development Layout 

 

 

Figure 3 Development staging  
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2.  

2.1 Background information 

2.1.1 Previous studies/Business case 

There has been no previous assessment on sewer loading or connection points identified for the 

development. 

2.1.2 Existing infrastructure 

Figure 4 below shows the sewer infrastructure located near the development site. 

 

 

Figure 4 Nearby sewer infrastructure (https://maps.tr.qld.gov.au/WAB/Infra/) 

 

There are no available connection points to sewer on the development site.  

The closest infrastructure to the site is 375mm ductile iron rising main that is not available for 

connection. 

Other locations of interest are the Tallowwood sewage pumping station and Nass Road temporary 

sewage pumping station (including associated gravity infrastructure). 

2.1.3 Patronage 

Toowoomba Region Sports Precinct usage analysis data developed in March 2020 was provided 

by Toowoomba Regional Council and has been used to determine the sewerage loads generated 

by the development. The regular summer and winter patronage has been used in the analysis. It 

is assumed that one off events will be not held concurrently with normal usage and that additional 

facilities (such as toilets) will be used cater for such events. Refer to Appendix A for patronage 
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details. 

2.1.4 Benchmarking 

The proposed development loading has been considered against WSA02:2014 Table B1 

Equivalent Populations for Synchronous Discharges and truck out data provide for the recent 

Highfields sports precinct development. 

2.2 Design 

2.2.1 Considerations 

Options for sewage management and probable connection points to sewer include: 

1. Onsite sewage facility for treatment and land application 

2. Holding tank and truck out 

3. Sewage pumping station and rising main discharge to Tallowwood Boulevard sewage 

pumping station (identified as SPS59). 

a. TRC Water Project Services  Network Planning have advised that, whilst SPS59 

has not been designed for the proposed sports precinct, the SPS59 pump rate is 

higher than the design rate and there will be sufficient capacity within this pump 

station.  Since a long rising main with a very low demand will be required to get 

from TRSP to SPS59, there are concerns with the development of hydrogen 

sulphide in the rising main.  The rising main will also discharge into a residential 

area, so the impacts of any odour issues also need to be given due consideration. 

4. Gravity sewer to temporary sewage pumping station in Nass Road. 

5. Gravity sewer extension from temporary sewage pumping station in Nass Road to Draper 

St SPS (identified as SPS71) aligning with TRC plans to ultimately decommission the 

temporary sewage pumping station in Nass Road. 

a. TRC Water Project Services  Network Planning have advised that at SPS71 

there is currently ample spare capacity available.  Full development of the 

industrial area at Charlton is expected to push this pump station beyond capacity, 

however there are future augmentations proposed to overcome these issues.  

The addition of the TRSP will provide only minimal change to the ultimate 

demand, which can be accommodated when reassessing the size and timing of 

future works. 

2.2.2 Sewer load 

Based on interrogation of the TRSP patronage data against the Highfields Membership numbers, 

we find that each member (Highfields) is equivalent to 2 TRSP patrons (i.e. 1 player and 1 

spectator) and attracts 4 unique visits being (3 visits per week (2 x training and 1 game) + 1 visit 

from opposing team). Therefore 1 member is equivalent to 8 patrons. 

When the membership and patronage data is related to the Highfields pump out data, we find that 

the load generation is conservatively equivalent to 0.0175 EP/patron (at 180L/EP/day). 

As winter represents the high usage, the sewer load analysis is based on the winter data only. 

Table 1 shows the average dry weather flow rate expected to be generated during the peak hour 

of maximum expected patronage (by stage).  
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Table 1 Average dry weather flow rate (during peak hour of patronage)

Table 2 shows the average daily volume of wastewater expected to be generated during 

maximum expected patronage (by stage)

Table 2 Average daily volume of wastewater generation

2.2.3 Options Assessment

Further to the sewer management options and probable connection points, an assessment of the 

advantages and disadvantages of each option has been prepared. Refer to Appendix B.

The assessment outlines a high-level delivery strategy by stage, comparative cost estimate and

pros/cons for each option.

It should be noted that there has been no detailed design and the actual sizing/costs may vary 

(this will be more of a factor in regard to Option 2 OSSF).
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It is our opinion that Option 4 - Gravity sewer to existing sewer infrastructure and temporary 

sewage pumping station in Nass Road, represents the best option for servicing the proposed 

development in the short term while, Option 5 - Gravity sewer extension from temporary sewage 

pumping station in Nass Road to Draper St SPS, represents the best option for servicing the 

proposed development in the long term, both options are based on if the capacity is available in 

the network at this location. 

TRC Water Project Services  Network Planning estimate a peak wet weather flow rate of 10.3L/s. 

A 150mm diameter sewer at 1:150 minimum grade has capacity for 10.3L/s at a flow depth of 

less than 70% of pipe diameter. It is confirmed that at a 1:150 grade, the sewer infrastructure can 

service each of the facilities identified in Appendix B and comply with TRC Planning Scheme 

Policy Schedule 6.3 PSP 3 design standards. 

The sewer layout presented in Appendix B has been prepared taking into consideration the 

topography of the land and TRC Planning Scheme Policy Schedule 6.3 PSP 3 design standards. 

The design can achieve compliance with minimum grades, maximum depths (excluding 

underbore of Second Range Crossing) and minimum cover to the TRC Depot gravity and Nass 

Road Temporary sewer pump station. 

In accordance with WSA02:2014 Section 5.3.2, it is recommended that where sewers cross 

freeways, arterial roads and other designated major road reserves, consideration be given to 

sizing the sewer one size larger than hydraulically necessary at those crossings to cater for future 

growth. Consequently, the underbore of the Second Range Crossing and the new gravity sewer 

downstream of this point is recommended to be a minimum 225mm diameter. To allow for some 

tolerance in the directional drill install, a minimum grade of 1% is recommended. It is confirmed 

that a 1% grade can achieve connection as identified in Appendix B. 

TRC Water Project Services  Network Planning have reviewed the impact of Option 4 on the 

existing network (SPS71 at Draper Road) and advised the following: 

 The actual pump rate at Draper Rd (SPS71) is lower than the design flow rate (of the 
ultimate catchment), however there is currently ample spare capacity available.   

 Full development of the industrial area at Charlton is expected to push this pump station 
beyond capacity, however there are future augmentations proposed to overcome these 
issues.   

 The addition of the TRSP will provide only minimal change to the ultimate demand, 
which can be accommodated when reassessing the size and timing of future works. 

Based on the above advice, there are no significant issues or extra costs associated with the 
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3.  

3.1 Background information 

3.1.1 Potable water supply 

No previous assessments have been identified regarding potable water supply. 

3.2 Water supply demand 

3.2.1 Potable water supply 

Potable water has been estimated based on at 1.8 times the wastewater load generated. This is 

based on estimated of water demand to sewer load ratios determined from Queensland 

Government Department of Energy and Water Supply, Planning Guidelines for Water Supply and 

Sewerage April 2010 Chapter 6 amended March 2014. 

Table 3 shows the estimated average daily volume. 

Table 4 presents the estimated average daily flow rate. 

A peak hour facto of 4.5 has been applied to determine the likely peak hour demand. The peak 

hour flow rates are shown in Table 6. 

 

Table 3 Average daily volume  potable water 

Water demand (L) - daily volume - Winter 

  Stage 1 
Stage 
1&3 

Stage 
1,3&4 

Stage 
1,3,4&5 

Stage 
1,3,4,5&6 

Stage 
1,3,4,5,6&7 

Full 
develop 

Monday 2948 5783 9299 12247 12247 12723 17849 
Tuesday 2948 5783 10404 13353 13353 13829 18955 
Wednesday 4309 8165 13721 18031 18031 18507 23633 
Thursday 2948 5783 10404 13353 14827 15303 20429 
Friday 8562 12417 20440 29002 35579 36056 43903 
Saturday 15139 21659 42298 57437 71782 72996 102355 
Sunday 13778 18598 34644 48422 61491 62705 63090 
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Table 4 Average daily flow rate  potable water 

Water demand (L/s) - average daily flow rate - Winter 

  Stage 1 
Stage 
1&3 

Stage 
1,3&4 

Stage 
1,3,4&5 

Stage 
1,3,4,5&6 

Stage 
1,3,4,5,6&7 

Full 
develop 

Monday 0.03 0.07 0.11 0.14 0.14 0.15 0.21 
Tuesday 0.03 0.07 0.12 0.15 0.15 0.16 0.22 
Wednesday 0.05 0.09 0.16 0.21 0.21 0.21 0.27 
Thursday 0.03 0.07 0.12 0.15 0.17 0.18 0.24 
Friday 0.10 0.14 0.24 0.34 0.41 0.42 0.51 
Saturday 0.18 0.25 0.49 0.66 0.83 0.84 1.18 
Sunday 0.16 0.22 0.40 0.56 0.71 0.73 0.73 

 

Table 5 Peak hour flow rate  potable water 

Water demand (L/s) - peak hour flow rate based on peaking factor of 4.5 - Winter 

  Stage 1 
Stage 
1&3 

Stage 
1,3&4 

Stage 
1,3,4&5 

Stage 
1,3,4,5&6 

Stage 
1,3,4,5,6&7 

Full 
develop 

Monday 0.15 0.30 0.48 0.64 0.64 0.66 0.93 
Tuesday 0.15 0.30 0.54 0.70 0.70 0.72 0.99 
Wednesday 0.22 0.43 0.71 0.94 0.94 0.96 1.23 
Thursday 0.15 0.30 0.54 0.70 0.77 0.80 1.06 
Friday 0.45 0.65 1.06 1.51 1.85 1.88 2.29 
Saturday 0.79 1.13 2.20 2.99 3.74 3.80 5.33 
Sunday 0.72 0.97 1.80 2.52 3.20 3.27 3.29 

 

3.2.2 Firefighting flows 

Firefighting requirements for commercial facilities depend on the size and classification of the 

facility.  

Whilst the current designs are highly conceptual, the clubhouses proposed for the site (refer to 

Appendix C for details) are likely to be class 9 assembly buildings used for entertainment, 

recreational or sporting purposes. 

AS2419.1:2017 requires: 

 Coverage of 1 fire hydrant flowing simultaneously if the fire compartment floor area is less 

than 1000m2 and not more than 2 storeys. 

This will cover all the clubhouses excluding the premier hub and clubhouse type N (which will 

require consideration of fire separation between the two buildings). 

AS2419.1:2017 requires: 

 Coverage of 2 fire hydrants flowing simultaneously if the fire compartment floor area is 

more than 1000m2 but less than 5000m2 and not more than 2 storeys. 
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This appears that it may be appropriate for Stage 6 of the premier hub. 

The minimum unassisted outlet pressure and flow rate per flowing hydrant is 

 200kPa and 10L/s if feed fire hydrants are used (AS2419.1:2017). 

 350kPa and 10L/s attack hydrants are used (AS2419.1:2017). 

If the pressure and flow is not available in the water reticulation system, typically storage tanks 

and firefighting pumps are required to provide the minimum level of service. Note the service 

requirements for fixed pump systems vary to the above. 

The current version of National Construction Code and AS2419.1:2017 can be consulted if further 

information is required. 

A building certifier should be consulted regarding building classification and confirmation of fire 

compartment sizes and floor areas at the time of proceeding with the design. 

3.2.3 Potable water supply source 

Connection for the development has been considered from locations to the east of the proposed 

development site. Appraisal of several options has been considered and is shown in Appendix 

E. 

TRC Water Project Services  Network Planning have confirmed that the DN200 water main in 

Toowoomba Connection Road is the preferred connection point for the TRSP development. This 

is because it is the only connection point that will achieve 30L/s @ 12m head as per Water 

infrastructure Policy 2.03. If TRSP has higher fire flow demand, break tanks or alternate design 

which complies with Australian Standards will be required.   

With the design of the access road into the development (off Gowrie Junction Road) being 

reconsidered, the new alignment and cross section accommodates services to be brought to site 

along the access road alignment. 

TRC Water Project Services  Network Planning are currently reviewing the water supply network 

study for the area surrounding the TRSP site. The extension of the existing 200mm dia watermain 

in Toowoomba Connection Road will need to be provided to the TRSP site as a maximum 200mm 

dia main. Prior to commencing detail design of the main, the designer should consult with TRC 

Water Project Services as the outcomes of the network planning study may allow for a reduction 

in the size of the main for part or all of the extension. Ideally the main will be incorporated into the 

reticulation network to improve turnover and water quality during times of low demand from the 

sports park. 

For the purposes of this report and budget allowances, the assumption of a 200mm dia main will 

be more than adequate. 
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4.  

4.1 Background information 

4.1.1 Construction water 

There has been no previous assessment on demand for water during construction. 

4.2 Construction water demand 

4.2.1 Construction water 

Recent examples of large-scale earthworks projects have used approximately 20,000L water for 

cut fill construction for each 150mm layer of fill (area of fill approx. 17,500m2). On this site it was 

observed that the natural material had a field moisture content of 17-20%. The application rate of 

water for construction works was 7.5L/m3. 

Demand for construction water in this report has been determined based on an application rate 

of 10L/m3 of earthworks.  

Demand for water by stage has been calculated based on the volume of earthworks carried out 

in each stage. Table 6 below summarises the demands. 

 

Table 6 Construction water - Earthworks 

Stage Cut (m3) Fill (m3) kL* 
Stage 1 - Rectangular fields (Existing Shooting Club and 
Archery to continue to be managed as existing) 

250,000 54,000 2,500 

Stage 2 - Archery and Rifle Range 100,500 109,000 1,090 

Stage 3 - Ovals 72,000 146,500 1,465 
Stage 4 - Diamond fields and shared fields 142,000 194,000 1,940 

Stage 5 - Northern rectangular fields 27,000 40,000 400 
Stage 6 -Premier Hub (Stage 1 building, rectangular field and 
oval, local park) 

150,500 167,000 1,670 

Stage 7  19,000 15,500 190 
*based on 10L/m3 and the greater of the cut or fill volume per stage 

 
Total 9,255 
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5.  

5.1 Background information 

5.1.1 Irrigation water 

Bligh Tanner prepared a report for Otium Planning Group titled Irrigation Options Assessment. 

Table 2 of the Irrigation Options Assessment report identified the following irrigation requirements 

for the proposed site uses. Refer to Figure 5 below for extract from report. 

 

 

Figure 5 Irrigation demands 

The irrigation rates (mm/m2/week) equate to (low/high): 

 State  8/18 

 Regional  5/10 

 Local  3/7 

 Passive  0/5 

The Irrigation Options Assessment report identified the following water source opportunities for 

irrigation: 

 Stormwater harvesting 

 Recycled water from sewer mining 

 Groundwater from onsite bores 

 Recycled water from privately operated recycled water schemes 

5.1.2 Irrigation rates 

Annual Areal Actual Evapotranspiration (Toowoomba) is close to 700mm/yr and 2mm per day 

(14mm/week). This represents the evapotranspiration which would occur over a large area of land 

under existing (mean) rainfall conditions.  

The images below refer to the average weekly requirements for turf based on the Queensland 

Government - Efficient irrigation for water conservation: guideline for water efficient urban 

gardens and landscapes. Calculations determine that the average weekly irrigation demand for 

the site based on this document is 13.75mm/week (and is quoted to account for various factors 
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including evapotranspiration). The maximum monthly average is 25mm/week. 

 

 

Figure 6 Extracts from Queensland Government - Efficient irrigation for water conservation: 

guideline for water efficient urban gardens and landscapes 

 

No allowance has been made for irrigation reductions due to installation of wicking beds. Wicking 

beds present a future opportunity for irrigation demand reductions in detailed design. 

5.2 Irrigation water demand 

5.2.1 Irrigation water 

Establishment phase 

At the completion of earthworks, all disturbed areas are to be immediately revegetated. It is 

expected that the establishment phase for revegetation will require irrigation over an 8-week 

period. The irrigation demands during this time is expected to be approximately 30mm/week with 

an irrigation program similar to that presented in Table 7. 

 

Table 7 Irrigation strategy 

Action Growth Duration 
Assuming 1mm of water 4 times per day for seed to keep the top 
1cm of soil moist. germination 2-3 weeks 
Once the seed has struck, assume 1 water per day approx 5mm 
each time to encourage a deeper moisture profile and deep 
rooting. 

until 5-6cm 
growth 3-5 weeks 

Grass can now be cut. Assume 3 water per week at 10mm per 
occasion. Encourage deeper moisture penetration to 100-
150mm again to encourage deep rooting.   4 weeks 

Reduce frequency and volume of irrigation to long term 
management plan based on grass type and climatic conditions.     
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Table 8 below shows the water demand during the establishment phase for each stage of the 

development. 

 

Table 8 Total stage area assuming all disturbed areas topsoiled and seeded or turfed. Based on 

30mm per week for 8 weeks. 

Stage Stage area 
(ha) 

ML  

Stage 1 - Rectangular fields (Existing Shooting Club and 
Archery to continue to be managed as existing) 

14 33.6 
 

Stage 2 - Archery and Rifle Range 27.2 65.28  

Stage 3 - Ovals 11.7 28.08  

Stage 4 - Diamond fields and shared fields 19.9 47.76  

Stage 5 - Northern rectangular fields 6.8 16.32  

Stage 6 -Premier Hub (Stage 1 building, rectangular field and 
oval, local park) 

20.3 48.72 
 

Stage 7 -District park 31.6 75.84  

 

Operational phase 

Following establishment phase, the irrigation pattern will further reduce to the longer-term 

irrigation rates for the various uses within each stage. This assessment has adopted the following 

irrigation rates after consultation with Toowoomba Regional Council officers. Low and high refer 

to the rates provided in earlier reports. The maximum rate is based on the maximum monthly 

average quoted in the Queensland Government - Efficient irrigation for water conservation: 

guideline for water efficient urban gardens and landscapes. 

 

Table 9 Operational phase irrigation rates 

 Irrigation rate (mm/week) 

 Low High Maximum 

Local 3 7 25 
Passive 0 5 15 
Regional 5 10 25 

 

Areas within each stage have been measured to identify the areas of playing fields, park and/or 

landscape areas (refer to Appendix D). Table 10 shows the long-term irrigation demands by 

stage.  
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Table 10 Annual irrigation volumes by stage 

Irrigation by stage 
 

Stage Irrigation 
area 

Area 
(ha) 

Classific
ation 

Irrigation demand (ML/year) 
Based on Otium 

report 
  

Low High Max 
Stage 1 - Rectangular 

fields (Existing Shooting 
Club and Archery to 

continue to be managed 
as existing)  

Playing area 4 Local 6.2 14.6 52.0 
Landscaping 4.6 Passive 0.0 12.0 35.9 

Stage 2 - Archery and 
Rifle Range 

Playing area 2.4 Passive 0.0 6.2 18.7 

Stage 3 - Ovals  Playing area 6 Regional 15.6 31.2 78.0 
Landscaping 4.2 Passive 0.0 10.9 32.8 

Stage 4 - Diamond fields 
and shared fields  

Playing area 11.4 Local 17.8 41.5 148.2 
Landscaping 5.8 Passive 0.0 15.1 45.2 

Stage 5 - Northern 
rectangular fields  

Playing area 3.8 Local 5.9 13.8 49.4 
Landscaping 1.9 Passive 0.0 4.9 14.8 

Stage 6 -Premier Hub 
(Stage 1 building, 

rectangular field and 
oval, local park)  

Playing area 3.8 Regional 9.9 19.8 49.4 
Landscaping/

Park 
6.2 Passive 0.0 16.1 48.4 

Stage 7 -District park Park 3 Passive 0.0 7.8 23.4    
Total 55.4 193.9 596.2 

5.2.2 Irrigation water supply sources 

To meet the full development irrigation demand, the required 24/7 supply rate to meet the low, 

high and max annual irrigation demand is respectively 1.8, 6.2 and 18.9L/s. 

Stormwater harvesting from roof areas will not generate sufficient supply for the purposes of 

irrigation. Underground storages will be cost prohibitive due to the volumes involved. Surface 

storages (lakes/dams) have previously been considered and Toowoomba Regional Council have 

advised this option is no longer being considered for the development. 

Stormwater capture from roof areas for dual reticulation plumbing to amenities (i.e. toilet flushing) 

and outside taps may be appropriate. This can be considered in further detailed design. 

It is improbable that groundwater bores will be able to provide the maximum volume required for 

the development (i.e. based on a 24/7 continuous draw of 1.5L/s, the maximum annual volume 

would be 47ML). However, it may be considered as the supply source during Stage 1 and 2 based 

on a rate of irrigation. Depending on the depth of the bores and the aquifer accessed, 

reliability issues could be encountered due to the continuous draw. The water quality will also 

require further assessment to determine if it is suitable for irrigation. 

Recycled water alternatives from privately operated recycled water schemes were considered. 

These sources are understood to be Class A (Acland pipeline) and Class C (Millmerran pipeline) 

recycled water.  
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Class A recycled water is suitable for irrigation on public access areas.  

If Class C recycled water is used, further treatment onsite will be required to improve the quality 

of water suitable for irrigation on public access areas (i.e. Class A). The treatment will require a 

management plan, establishment of infrastructure, and maintenance. The required 24/7 treatment 

rate to meet the max annual irrigation demand is 19.2L/s. This infrastructure is expected to be 

costly to establish and operate.  

Sewer mining will require a higher level of treatment than water sourced from the privately 

operated recycled water schemes. No further consideration of that option is provided in this report 

on that basis. 

Due to the volume of irrigation water required, the most viable source is likely to be a recycled 

water supply from Wetalla advanced wastewater treatment plant (subject to Toowoomba 

Regional Council contract commitments). This supply is expected to be able to meet the 

volumetric requirements of the development as well as the Class A water quality requirements for 

public health. Although the Class A recycled water will meet the water quality requirements for 

public health, the water quality should be confirmed suitable for the intended use  irrigation.  

Refer to Irrigation Options Assessment Report 2022 by RMA for further details and confirmation 

of a dedicated recycled water supply pipeline from Wetalla advanced wastewater treatment plant 

as the preferred option.  

As recycled water is the only water source than can meet the irrigation demand of the TRSP, 

RMA recommends that Council undertake a feasibility study and corridor study to determine the 

best alignment. 
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6.  
RMA Engineers (RMA) have been engaged by Toowoomba Regional Council to further develop 

the water and sewer requirements of the proposed Toowoomba Region Sports Precinct (TRSP) 

for the purposes of supporting a Local Government Infrastructure Designation (LGID) process. 

As a result of the investigations into sewer and water requirements we have found that: 

 There are many options available for the management of wastewater with the preferred 

management option being a gravity service to the sewer network west of the development 

site (initially the Nass Road temporary sewage pumping station (subject to available 

capacity) and longer term to the Draper St sewage pumping station). 

 Potable water supply can be provided to service the proposed development from the 

existing water network to the east. Fire fighting provisions will be subject to achievement 

of the required flow and pressures. If it is found that the network cannot support this 

demand, onsite provision can be employed to provide this service requirement. 

 There are many options available for irrigation water supply with the preferred option 

being recycle water supply from Wetalla advanced wastewater treatment plant. 

Based on the above, the developments requirements for water supply and sewer management 

can be provided enabling development of the Toowoomba Region Sports Precinct. 
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