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1 INTRODUCTION 

1.1 Background 

A residential sub-division on 79 to 99 Courtney Drive, Upper Coomera QLD 4209, lots 188-192 on 

RP173728, is currently in the planning phase of the Development Application (DA) process. The site 

has an estimated land area of 18.9 hectares and will comprise of 196 residential freehold allotments. 

The development is located within the Upper Coomera development area.   

To support the DA, City of Gold Coast (CoGC) has requested the following works to be submitted, with 

respect to water supply and sewerage infrastructure. 

 A hydraulic modelling assessment of the proposed internal networks, including staging layout 

and preparation of reticulation schematic plans, to ensure adequate service will be achieved 

throughout the sub-division.  

 A network capacity assessment to determine if the site’s additional loading will impact CoGC’s 

existing systems and trigger the need for infrastructure upgrades. Note CoGC completed a 

sewer modelling study in May, 2017, identifying infrastructure upgrades to service the Upper 

Coomera development area along Courtney Drive (refer Appendix 1). This study formed the 

basis for any potential infrastructure upgrades triggered by the subject site.  

Morton Urban Solutions Pty Ltd developed a water supply and sewerage reticulation layout plan and 

service strategy for the proposed development on 79 to 99 Courtney Drive, Upper Coomera (refer to 

Appendices to 2 and 3 for further details). With the adoption of these service plans, H2One Pty Ltd 

was engaged to undertake the above assessments requested by CoGC, in accordance with the South 

East Queensland Water Supply and Sewerage Design and Construction Code (SEQ WS&S D&C Code) 

(2020). The outcomes of the study are presented in this report. 

 

1.2 Objectives 

The main objectives of the project were as follows.    

1. Estimate potable water supply and sewerage demands for the proposed development. 

2. With the adoption of CoGC’s Local Government Infrastructure Plan (LGIP) hydraulic models, 

introduce proposed water supply and sewerage infrastructure as per Morton Urban Solutions’ 

service strategy and reticulation schematic plans (refer Appendix 3), and complete a hydraulic 

analysis to determine if the proposed networks will perform within CoGC’s Design Standards.  

3. Assess the capacity of CoGC’s existing water supply and sewerage networks to determine 

infrastructure upgrades necessary to achieve the minimum Design Standards, where system 

performance failures have occurred due to the additional loading of the new development. 

4. Issue an RPEQ certified hydraulic assessment report outlining outcomes of the assessment. 

 

1.3 Sewer Catchment System 

The development site is located within the SPS PA1 sewerage catchment, at the southern extremity 

of Courtney Drive. The proposed service strategy consists of constructing a DN225 trunk gravity sewer 

line along Courtney Drive, which will traverse east through neighbouring properties and connect into 

the existing DN300 along Richardson Crescent. Two additional connections are proposed on the 

existing DN150 gravity mains along Mackellar Drive and Gordon Drive.  
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The development’s sewage outfall will be conveyed north-east via DN300, DN375 and DN450 gravity 

mains along Reserve Road and Clydesdale Drive, and discharge to SPS PA1, approximately 3.3 km east 

of the subject site. SPS PA1 boosts flow to a downstream catchment (PA9) where wastewater is 

ultimately transferred to the Pimpama Sewage Treatment Plant (STP). 

SPS PA1 currently services an estimated 12,000 EP, which is projected to increase to a maximum of 

17,000 EP at the Ultimate planning horizon (2066).  

Refer to Appendices 2, 3 and 4 for an overview of the development site and relevant service strategy.  

 

1.4 Water Supply Zone 

The development site is proposed to be serviced by the Upper Coomera High Level Zone (HLZ), which 

is supplied by the Upper Coomera tank (UC03), via a trunk system of DN375, DN300, DN225 and 

DN200 mains along Skyridge Drive, Heatherdale Drive, Torrington Street and Wimmera Crescent.  

The proposed service strategy was discussed with CoGC and consists of constructing a DN200 main, 

extending from the newly constructed DN200 main running south to north along the existing fire trail 

from Wimmera Crescent, to Stage 35 of the Highland Reserve development (refer Appendix 5 for 

further details).  

The Upper Coomera tank (UC03) is located to the south-west of the site approximately 4.0 km along 

the pipe alignment, and is situated at a ground level of RL 97 m AHD. The Upper Coomera tank 

currently services 3,800 EP, which is estimated to increase to a maximum of 5,600 EP at the ultimate 

planning horizon. 

Refer to Appendices 2, 3 and 6 for an overview of the development site and relevant service strategy.  

 

1.5 Demand Assessment 

A demand assessment of the development was undertaken to determine the approximate potable 

water and sewage demands attributed to the proposed land use type and density. This was calculated 

using the CoGC’s adopted Equivalent Tenement (ET) unit rates and average “per capita” demands for 

potable water @ 220L/EP/day, and sewage @ 200 L/EP/day and 180 L/EP/day for the 2021-2041 and 

2066 planning horizons, respectively. Table 1 shows a summary of the development’s demand 

estimation.   

Table 1. Estimated demands for the proposed development  

Site Land Use and Density Demand Rate ET EP 
Water 

(kL/day) 
Sewage 
(kL/day) 

196 x res. allotments 1 ET / Lot 196.0 546.8 120.3 109.4 

Note: Based on 2.79 ET to EP conversion 

Prior to the analysis, the demands presented in Table 2 below were introduced to the sewer hydraulic 

model to account for planned development within the PA1 catchment. These figures were advised by 

CoGC and consider existing LGIP demands already present in the model.  

Table 2. Development demands (EP) introduced to the sewer hydraulic model 

Address Sewer Node ID 2016 to 2066 

155 Baileys Mountain Rd, Upper 
Coomera 

S111-00177M 212.3 
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2 METHODOLOGY 

2.1 Design Standards 

The design standards of the “South East Queensland Water Supply and Sewerage Design and 

Construction Code” (2020) were utilised for the assessments. A summary of the most relevant 

requirements are as follows. 

Table 3. SEQ WS&S D&C Code provisions relevant to the analysis 

 Provision Specification 

Se
w

er
ag

e
 

ET to EP conversion factor 2.79 

Average Dry Weather Flow (ADWF) 200 L/EP/day - 2021-2041 and 180L/EP/day -2066 

Peak Wet Weather Flow (PWWF) 5 x ADWF 

Single pump capacity 

C1 x ADWF (L/s) where; 

C1 = 3.5 to 5.0 

C1 = 15 x (EP)-0.1587 

Pump station operational storage (m3) 

0.9 x Q / N  where; 

Q = Single pump capacity (L/s) 

N = Number of pump starts per hour, where 

N = 12 for duty pump motor < 100 kW 

N = 8 for duty pump motor 100 – 200 kW 

N = 5 for duty pump motor > 200 kW 

Pump station emergency storage (m3) 4 hours ADWF 

Total pump station capacity (L/s) PWWF 

Minimum gravity pipe grade 

DN150 - 1:100 for first 10 allotments, 1:150 for 
following allotments 

DN225 - 1:300 

Minimum ground cover 
0.6 m in allotment or pathway 

0.9 m in roadway 

Maximum depth of gravity flow (proposed system) 75% pipe diameter 

Maximum depth of gravity flow (existing system) 1.0 m below manhole level 

Maximum rising main flow velocity 3.0 m/s 

W
at

er
 S

u
p

p
ly

 

ET to EP conversion factor 2.73 

Average Day Demand 220 L/EP/day 

Maximum pipe velocity (m/s) 2.5 m/s 

Standard flow minimum network pressure and 
background demand 

22m at the property boundary at PH demand 

Residential fire flow minimum network pressure 
and background demand 

12m at 2/3 PH demand 

Positive pressure at PH demand 

Reservoir at Minimum Operating Level (15%) 

Commercial fire flow minimum network pressure 
and background demand 

12m at PH demand 

Fire flows 
Residential - 15L/s 

Commercial/industrial - 30L/s 
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2.2 Sewer Hydraulic Assessment 

The methodology adopted for the sewerage hydraulic modelling assessment is as follows.  

2.2.1 Internal Reticulation Layout and Service Strategy 

1. CoGC’s InfoWater SWMM LGIP hydraulic model (PI_LGIP_2014) was adopted for the study.  

2. The development’s sewer pipe layout was introduced to the base model as a background layer 

and model elements drawn manually. The following data was subsequently introduced to the 

model.  

a. Nominal pipe diameters and minimum pipe grades.  

b. Manhole invert levels and minimum ground cover, based on ground contours from 

the proposed finished surface levels presented in Appendix 3. 

c. Lot demands (EP) based on closest proximity to nodes. 

3. A hydraulic analysis was undertaken on the development’s internal pipe layout and service 

strategy, where pipe sizes and grades were systematically adjusted to achieve relevant design 

requirements. 

2.2.2 CoGC Network Capacity Assessment 

4. The pump capacity of SPS PA1 was assessed by comparing the PWWF required to service the 

catchment, pre- and post-development, to available pump capacities presented in CoGC's 

LGIP report. 

If the combined pump capacity was above the catchment's PWWF, relevant design standards 

were achieved. If it was below the PWWF, upgrades were investigated until compliance was 

attained.  

5. The wet well operational storage of SPS PA1 was subsequently evaluated by comparing the 

required operational storage capacity, post-development, against wet well volumes between 

duty pump start/stop levels. 

If the wet well’s operational storage volume was above the minimum requirement, 

compliance was achieved. If it was below the minimum requirement, upgrades were 

investigated until design standards were achieved.  

6. The flow depth of gravity mains was assessed from the proposed connection points to SPS 

PA1, at post-development PWWF. To avoid surcharging from unrelated issues downstream, 

pumps were deactivated from the model and gravity mains discharged directly to a wet well 

outlet.  

If flow depths could not be maintained within CoGC specifications, pipe augmentations were 

investigated until design standards were achieved.   

7. The emergency storage for the SPS PA1 catchment was assessed by determining the available 

ADWF network volume between 300 mm below the overflow level (RL 3.04 m - 300 mm) and 

pump duty start level (RL -2.13 m AHD). This was achieved by calculating the “empty” volume 

of the network and subtracting the post-development ADWF volume already present in the 

network.  

The available emergency storage was compared against the 4 hour ADWF requirement. If the 

available storage was above the minimum requirement, compliance was achieved. If it was 

below the minimum requirement, compliance was not achieved and storage augmentations 

were investigated. 
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8. Modelling results were verified and findings reported.  

 

2.3 Water Supply Hydraulic Assessment 

The methodology adopted for the water supply hydraulic modelling assessment is as follows.  

2.3.1 Internal Reticulation Layout and Service Strategy 

1. CoGC’s InfoWater LGIP hydraulic model (Northern v102_WSSIP_2019) was adopted for the 

study.  

2. The development’s water pipe layout was introduced to the base model as a background layer 

and model elements drawn manually. The following data was subsequently introduced to the 

model.  

a. Nominal pipe diameters and relevant Hazen Williams pipe roughness. 

b. Node/hydrant elevation based on ground contours from the proposed finished 

surface levels presented in Appendix 3. 

c. Lot demands (EP) and diurnal patterns based on closest proximity to nodes/hydrants. 

d. Residential (15 L/s) fire flow allocation applied to all hydrants. 

e. CoGC advised that the UC03 water supply tank operates at a maximum level of 40% 

depth (3.0 m). The hydraulic model was adjusted to reflect this.  

Note: The “MD_WSSIO19_YEAR_2016” scenario presented the lowest network pressures 

across all planning horizons, therefore it was adopted for sizing the internal pipe network.  

3. A standard flow and fire flow hydraulic analysis was undertaken on the development’s internal 

pipe layout and service strategy, at each development stage. Where required, pipe sizes were 

systematically increased and/or alignments adjusted to achieve relevant design requirements. 

2.3.2 CoGC Network Capacity Assessment 

4. A detailed 3 x consecutive Maximum Day (MD) demand standard flow analysis was 

undertaken on the Upper Coomera HLZ tank, property connection point/s and surrounding 

network, for both pre- and post-development scenarios. Any deficiencies in the network were 

investigated and appropriate solutions determined.  

5. Residential (15 L/s) and commercial (30 L/s) fire flow allocation was applied to the surrounding 

network as per the CoGC’s Infowater allocation. Hydrants surrounding the site were allocated 

15 L/s fire flow, due to the site’s significant residential usage. 

6. A detailed fire flow analysis was undertaken on the nearest hydrants directly servicing the site 

and all hydrants within the surrounding network. This was completed for both pre- and post-

development scenarios, with a 1 x MD event and supply tanks at MOL (15%). Any deficiencies 

in the network were investigated and appropriate solutions determined.  

7. Modelling results were verified and deliverables prepared. 
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3 RESULTS  

3.1 Sewer Internal Reticulation and Service Strategy 

As per the methodology described in Section 2.2 of this report, a hydraulic analysis was undertaken 

on the proposed service strategy and internal sewer pipe reticulation, as per the layout plan provided 

by Morton Urban Solutions Pty Ltd.  

The proposed pipe infrastructure presented sufficient grade, capacity and ground cover to service the 

subject site. The sewer hydraulic model pipe layout and raw modelling results is presented in 

Appendices 7 and 8, respectively. A summary of the proposed pipe network is presented in Table 4.  

Table 4. Summary of infrastructure for the proposed sewer service strategy 

Description Location Diameter (DN) Length (m) 

Sewer reticulation pipe Within the development site 150 3,160 

Sewer trunk pipe Courtney Drive, neighbouring properties 225 520 

The proposed DN225 trunk gravity main will service majority of the Upper Coomera Precinct, 

therefore pipe sizing was undertaken to accommodate the estimated PWWF from both the subject 

site and external development. Based on the upper limit of the zoned densities, as per CoGC’s City 

Plan Major Update 2 and 3, and a service level limit of RL 65 m AHD, a PWWF of 17.5 L/s was estimated 

for the allotments that are likely to connect to the DN225 trunk main (refer Appendix 9 for detailed 

calculations and schematics).  

At 75% d/D flow depth and minimum pipe grade (1:300), a DN225 gravity main provides approximately 

23.6 L/s flow rate, therefore the proposed gravity main will have sufficient capacity to incorporate 

sewage loading from the subject site and relevant external development. It is recommended however 

that pipe sizing be confirmed at the Operational Works phase of the application process, to ensure 

sufficient capacity is available as town planning and densities from approved DA’s progress.  

 

3.2 Sewer Capacity Assessment 

3.2.1 Pumps 

A pump capacity assessment was undertaken on SPS PA1 as per the methodology described in Section 

2.2 of this report. Refer to Table 5 below for a summary of results. 

Table 5. Combined pump flow capacity results (post-development) 

Planning Horizon Capacity Available (kL) Capacity Required (kL) Difference (kL) 

2016 256.2 155.9 +100.3 

2066 256.2 214.3 +41.9 

The above results demonstrate that there is sufficient capacity at SPS PA1 to incorporate the site’s 

additional loading across all planning horizons. A pump capacity upgrade is therefore not required.  

3.2.2 Wet Well 

An assessment on the operational storage capacity of the SPS PA1 wet well was undertaken with the 

inclusion of the development’s estimated loading. Refer to Table 6 below for a summary of results and 

Appendix 10 for detailed calculations. 
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Table 6. Operational storage capacity results (post-development) 

Planning Horizon Storage Available (kL) Storage Required (kL) Difference (kL) 

2016 15.6 8.2 +7.4 

2066 15.6 11.3 +4.3 

Table 6 shows that the introduction of the site’s demand did not adversely impact the operating 

volume of the SPS PA1 wet well. A storage capacity upgrade is therefore not required.  

3.2.3 Gravity Mains 

As per the methodology described in Section 2.0 of this report, gravity pipe flow depths were assessed 

against the CoGC’s minimum requirement (1.0 m below manhole level), from the connection points 

to SPS PA1.  

The analysis identified sufficient capacity to incorporate the site’s additional loading up to the 2036 

planning horizon. However, the 2066 planning horizon demonstrated insufficient pipe capacity at two 

locations downstream of the site. This necessitated approximately 210 m of DN300 parallel pipe 

augmentations to achieve the minimum Design Standards at the 2066 planning horizon (pipe ID’s MS-

PA1-19L1AUG, MS-PA1-20L1AUG, S111-02136ML1AUG, S111-02135ML1AUG and S111-

02134ML1AUG). This augmentation was determined in conjunction with the overall pipe 

augmentation strategy from CoGC’s Upper Coomera development area regional planning study (refer 

Appendix 1).  

Refer to Appendix 10 for detailed results and Appendix 11 for the recommended gravity main 

upgrades. 

3.2.4 Emergency Storage 

An emergency storage capacity assessment was undertaken on the SPS PA1 catchment, with the 

inclusion of the additional ADWF from the proposed development (1.5 L/s).  Refer to Table 7 below 

for a summary of results and Appendix 10 for detailed calculations. 

Table 7. Emergency storage capacity results (post-development) 

Planning Horizon Storage Available (kL) Storage Required (kL) Difference (kL) 

2016 514.3 404.8 +109.5 

2036 514.3 410.0 +104.2 

2066 510.4 539.2 -28.8 

Table 7 shows that the SPS PA1 catchment has sufficient emergency storage to incorporate the 

development’s loading up to 2036 planning horizon. The 2066 planning horizon presented insufficient 

capacity and will therefore require a 28.8 kL storage upgrade to satisfy CoGC’s Design Standards.  

The subject site is estimated to have contributed 74% towards the storage upgrade, with the 

remaining component attributed to the approved development at 155 Baileys Mountain Road, Upper 

Coomera. For the development approval process, it is recommended that CoGC only considers the 

component of the augmentation attributed to the subject site.  

 

3.3 Water Supply Internal Reticulation and Service Strategy 

As per the methodology described in Section 2.3 of this report, a standard flow and fire flow hydraulic 

analysis was undertaken on the development’s internal water supply network, as per the pipe layout 

and development staging provided by Morton Urban Solutions Pty Ltd.  
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The proposed pipe network presented a minimum pressure of 32.8 m for peak hour standard flow 

(J182H) and 13.7 m for 2/3 peak hour fire flow (J196H). This achieved CoGC’s minimum Design 

Standard for both standard flow and 2/3 peak hour fire flow, across all development stages.   

The maximum service pressure was observed at 55.9 m at node J210H, based on a ground level of RL 

40.0 m. This marginally exceeded CoGC’s “target maximum allowable” pressure of 55 m, however was 

below the “maximum pressure” requirement of 80 m.  The existing Coomera HLZ network was also 

largely observed at pressures exceeding the 55 m target pressure. For these reasons, the resolution 

of excess pressure was not investigated. 

The water supply hydraulic model pipe layout and raw modelling results is presented in Appendices 

12-14. A summary of the proposed pipe infrastructure is presented in Table 8.  

Table 8. Summary of infrastructure for the proposed water supply service strategy 

Description Location Diameter (DN) Length (m) 

Water supply reticulation pipe Within the development site 100 2,460 

Water supply reticulation pipe Within the development site 150 40 

Water supply reticulation pipe Entrance to development site 200 80 

Note: The 80 m of DN200 is the approximate pipe length to connect to the newly constructed DN200 main located at the 
south-east corner of the subject site. 

 

3.4 Water Supply Capacity Assessment  

3.4.1 Standard Flow and Fire Flow 

As per the methodology described in Section 2.3 of this report, a post-development standard flow and 

fire flow network analysis was undertaken on all planning horizons. A summary of results is presented 

in Tables 9 and 10 below.  

Table 9. Standard flow network modelling results (post-development) 

 Planning Horizon 

Provision 2016 2021 2026 2031 2036 2066 

Connection point (CD_1_HY) min. 
pressure (m) 

38.7 39.4 38.9 38.9 38.9 39.4 

Network min. pressure (m) 19.7 20.8 20.0 20.0 20.0 20.0 

Network min. pressure node ID HE_11100514189_WTHY 

Network no. failures 2 2 2 2 2 2 

Tank min. water level (%) 28% 28% 28% 28% 28% 28% 

Max. pipe velocity (m/s) 1.9 2.0 2.0 2.0 2.0 1.8 

The above results demonstrate that the network performed within CoGC’s design standards, with 

exception to two minimum pressure failures throughout the network, across all planning horizons.  

Further investigation revealed that these deficiencies were existing planning issues that were not 

triggered, nor significantly exacerbated by the inclusion of the development’s loading and occurred 

across all pre- and post-development scenarios. It is recommended that CoGC investigates further and 

resolves pre-existing system failures where necessary. These Infrastructure upgrades related to 

standard flow are not required to service the development.  
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Refer to Appendix 15 for the modelling results pre- and post-development. 

Table 10. Fire flow network modelling results (post-development) 

  Planning Horizon 

Scenario 2016 2021 2026 2031 2036 2051 

Peak
Hour 

Site hydrant (CD_1_HY) min. pressure (m)  29.6 30.1 29.7 29.7 29.7 30.7 

Network hydrants min. pressure (m) 13.6 14.6 14.0 14.0 14.0 14.3 

Network hydrant min. pressure node ID HE_11100010870_WTHY 

Network hydrants no. failures 0 0 0 0 0 0 

2/3 
Peak 
Hour 

Site hydrant (CD_1_HY) min. pressure (m)  32.6 32.8 32.8 32.8 32.8 33.4 

Network hydrants min. pressure (m) 14.6 15.0 14.9 15.0 14.9 15.1 

Network hydrant min. pressure node ID HE_11100010870_WTHY 

Network hydrants no. failures 0 0 0 0 0 0 

Note:  Results based on supply reservoirs operating at MOL (15%), peak hour at 7 am and 2/3 peak hour at 7 pm 

The above results demonstrate that the network performed within CoGC’s fire flow requirements 

across all planning horizons. Infrastructure upgrades related to standard flow are not required to 

service the development.  

No water supply infrastructure upgrades are therefore required for standard flow and fire flow service. 

Refer to Appendix 15 for the modelling results pre- and post-development. 
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4 CONCLUSION 

A residential sub-division on 79 to 99 Courtney Drive, Upper Coomera QLD is currently in the planning 

phase of the Development Application (DA) process. The site has an estimated land area of 18.9 

hectares and will comprise of 196 residential freehold allotments. The development is located within 

the Upper Coomera development area.   

To support the DA, City of Gold Coast (CoGC) has requested the following works to be submitted, with 

respect to water supply and sewerage infrastructure. 

 A hydraulic modelling assessment of the proposed internal networks and preparation of 

reticulation schematic plans, to ensure adequate service will be achieved throughout the sub-

division.  

 A network capacity assessment to determine if the site’s additional loading (546 EP) will 

impact CoGC’s existing systems and trigger the need for infrastructure upgrades.  

The hydraulic analysis completed by H2One identified the following outcomes.  

 The proposed internal pipe layouts and service strategies achieved CoGC’s Design Standards, 

for both water and sewer. 

 CoGC’s water supply network has sufficient capacity to incorporate the proposed 

development and infrastructure upgrades are therefore not required. 

 CoGC’s sewer network has sufficient capacity to incorporate the proposed development up to 

the 2036 planning horizon. However, the 2066 planning horizon required the following 

infrastructure upgrades to service the site’s additional loading. 

 210 m of DN300 parallel gravity mains (refer Appendix 11 for layout plan).   

 28.8 kL of emergency storage. Note the subject site is estimated to have contributed 

74% towards this upgrade, with the remaining component attributed to the approved 

development at 155 Baileys Mountain Road, Upper Coomera. 

It is therefore recommended that CoGC approves the recommended water supply and sewer service 

strategies presented in Appendix 3, with consideration to the infrastructure upgrades presented 

above.  

Detailed modelling results and layout plans can be observed in Appendices 1 through 15.   

  



 

13 

5 REFERENCE LIST 

CoGC. (2020). SEQ Water Supply and Sewerage Design and Construction Code. Gold Coast: City of Gold 

Coast 

CoGC. (2018). Water and Sewerage Connections Policy Procedure. Gold Coast: City of Gold Coast  

  



 

14 

6 APPENDICES 

  



 

15 

Appendix 1. CoGC Upper Coomera development area hydraulic analysis 

  























 

16 

Appendix 2. Proposed development layout  
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Appendix 3. Proposed water supply and sewerage reticulation layout plans  
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Appendix 4. Development site and SPS PA1 sewer catchment 
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Appendix 5. Proposed water supply service strategy discussed with CoGC 
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Appendix 6. Development site and Upper Coomera HLZ water supply system 
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Appendix 7. Sewer hydraulic model pipe layout 
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Appendix 8. Modelling results for sewer reticulation layout 

Nodes 

Node ID IL (RL m) SL (RL m) 
Depth to IL 

(m) 
Demand 

(EP) 

JCT-14 55.080 57.551 2.471 10.32 

JCT-16 32.600 34.000 1.400 0 

JCT-18 27.470 29.000 1.530 0 

JCT-20 28.230 29.000 0.770 0 

JCT-22 31.075 33.000 1.925 0 

JCT-24 57.773 59.003 1.230 0 

JCT-26 51.150 52.200 1.050 0 

MH1 45.950 47.000 1.050 0 

MH10 58.100 60.374 2.274 10.32 

MH100 45.880 46.930 1.050 0 

MH101 47.605 48.655 1.050 10.32 

MH102 47.928 48.978 1.050 10.32 

MH103 51.362 52.412 1.050 10.32 

MH104 51.623 53.316 1.693 10.32 

MH105 52.430 53.480 1.050 10.32 

MH106 52.513 53.563 1.050 10.32 

MH107 50.918 51.968 1.050 10.32 

MH11 59.522 60.572 1.050 10.32 

MH12 58.210 60.759 2.549 0 

MH13 58.654 60.822 2.168 10.32 

MH14 58.780 60.849 2.069 10.32 

MH18 59.030 60.080 1.050 10.32 

MH19 57.900 58.950 1.050 10.32 

MH2 49.000 50.000 1.000 0 

MH20 55.050 56.100 1.050 10.32 

MH21 53.303 54.353 1.050 0 

MH22 49.275 50.325 1.050 10.32 

MH23 45.881 46.931 1.050 0 

MH24 41.998 43.048 1.050 0 

MH25 53.748 54.798 1.050 10.32 

MH26 54.594 55.644 1.050 0 

MH27 54.950 56.190 1.240 0 

MH29 55.129 57.713 2.584 0 

MH3 57.750 58.881 1.131 0 

MH30 55.374 56.486 1.112 0 

MH31 55.460 56.510 1.050 10.32 

MH32 52.449 53.499 1.050 10.32 

MH33 60.938 61.988 1.050 10.32 

MH34 59.540 62.195 2.655 10.32 

MH35 60.327 62.148 1.821 0 

MH36 59.820 62.306 2.486 0 

MH37 59.920 62.276 2.356 10.32 

MH38 60.895 61.945 1.050 10.32 

MH39 60.707 61.757 1.050 0 

MH4 57.830 59.301 1.471 10.32 

MH40 60.140 61.190 1.050 10.32 

MH41 53.864 54.914 1.050 0 

MH42 53.372 54.422 1.050 10.32 

MH43 53.770 54.820 1.050 0 

MH44 52.906 53.956 1.050 10.32 

MH45 51.446 52.496 1.050 0 

MH46 51.845 52.895 1.050 10.32 

MH47 52.302 53.352 1.050 0 

MH48 52.443 53.493 1.050 10.32 

MH49 52.623 53.673 1.050 10.32 

MH5 58.155 59.205 1.050 10.32 

MH50 56.796 57.846 1.050 0 

MH51 57.670 58.720 1.050 10.32 

MH52 59.647 60.697 1.050 0 

MH53 59.980 61.030 1.050 10.32 

MH54 60.350 61.400 1.050 0 

MH55 61.634 62.684 1.050 0 
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MH56 62.010 63.060 1.050 10.32 

MH57 57.719 58.769 1.050 10.32 

MH58 57.450 58.500 1.050 0 

MH59 56.301 57.351 1.050 0 

MH6 59.123 61.215 2.092 0 

MH60 58.008 59.058 1.050 10.32 

MH61 53.813 54.863 1.050 10.32 

MH62 53.273 54.323 1.050 0 

MH63 53.177 54.227 1.050 0 

MH64 53.636 54.686 1.050 10.32 

MH65 50.550 51.666 1.116 0 

MH66 51.293 52.343 1.050 10.32 

MH67 50.651 51.701 1.050 10.32 

MH68 54.063 55.113 1.050 10.32 

MH69 53.235 54.285 1.050 0 

MH7 59.166 61.675 2.509 10.32 

MH70 52.556 53.606 1.050 0 

MH71 50.412 52.361 1.949 10.32 

MH72 50.361 51.606 1.245 0 

MH73 47.906 48.956 1.050 10.32 

MH74 47.447 48.497 1.050 10.32 

MH75 44.131 45.181 1.050 0 

MH76 43.333 44.383 1.050 10.32 

MH77 42.204 43.254 1.050 0 

MH78 40.828 41.878 1.050 10.32 

MH79 39.413 40.463 1.050 0 

MH8 59.310 61.933 2.623 0 

MH80 39.650 40.700 1.050 0 

MH81 39.219 40.269 1.050 10.32 

MH82 39.113 40.163 1.050 0 

MH83 38.064 39.114 1.050 10.32 

MH84 37.937 39.188 1.251 0 

MH85 38.639 39.689 1.050 0 

MH86 39.140 40.190 1.050 10.32 

MH87 37.813 38.912 1.099 0 

MH88 37.585 38.710 1.125 0 

MH89 37.241 38.366 1.125 0 

MH9 57.930 59.669 1.739 0 

MH90 36.675 37.800 1.125 0 

MH91 36.216 37.664 1.448 0 

MH92 35.525 36.650 1.125 0 

MH93 34.475 35.600 1.125 0 

MH94 32.875 34.000 1.125 0 

MH95 32.700 34.000 1.300 0 

MH96 40.912 41.962 1.050 10.32 

MH97 40.987 42.037 1.050 0 

MH98 41.350 42.400 1.050 0 

MH99 42.273 43.323 1.050 10.32 

Pipes 

Pipe ID Diam. (mm) Length (m) Manning US IL (RL m) DS IL (RL m) Grade (%) PWWF (L/s) 
d/D (%) @ 

PWWF 

CDT-455 150 45.8 0.0130 49.000 45.950 6.67 1.3 15.7 

CDT-457 150 20.9 0.0130 57.750 51.150 33.32 1.3 9.5 

CDT-459 150 8.3 0.0130 57.830 57.773 0.69 1.3 24.2 

CDT-461 150 14.9 0.0130 57.930 57.830 0.67 0.5 17.5 

CDT-463 150 20.7 0.0130 58.155 57.830 1.57 0.6 16.9 

CDT-465 150 25.4 0.0130 58.100 57.930 0.67 0.5 13.7 

CDT-467 150 15.9 0.0130 58.210 58.100 0.69 0.4 12.8 

CDT-469 150 66.5 0.0130 58.654 58.210 0.67 0.4 11.9 

CDT-471 150 74.2 0.0130 59.522 58.780 1.00 0.1 7.7 

CDT-473 150 12.6 0.0130 58.780 58.654 1.00 0.3 10.5 

CDT-481 150 47.1 0.0130 59.123 58.155 2.05 0.5 11.4 

CDT-483 150 6.3 0.0130 59.166 59.123 0.68 0.5 12.5 

CDT-485 150 21.4 0.0130 59.310 59.166 0.67 0.4 13.3 

CDT-487 150 33.3 0.0130 59.540 59.310 0.69 0.4 11.9 

CDT-489 150 41.1 0.0130 59.820 59.540 0.68 0.3 10.8 

CDT-491 150 12.6 0.0130 59.920 59.820 0.79 0.3 9.6 
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CDT-493 150 39.7 0.0130 60.327 59.920 1.02 0.1 7.9 

CDT-495 150 35.3 0.0130 60.938 60.327 1.73 0.1 6.0 

CDT-497 150 6.2 0.0130 62.010 61.634 6.07 0.1 4.4 

CDT-499 150 21.3 0.0130 61.634 60.350 6.05 0.1 4.3 

CDT-501 150 7.3 0.0130 60.350 59.980 5.06 0.1 6.5 

CDT-503 150 21.4 0.0130 59.980 59.647 1.56 0.3 7.6 

CDT-505 150 62.5 0.0130 59.647 57.670 3.17 0.3 7.2 

CDT-507 150 17.8 0.0130 57.670 56.796 4.91 0.4 7.1 

CDT-509 150 53.9 0.0130 56.796 52.443 8.10 0.4 9.3 

CDT-511 150 12.0 0.0130 52.443 52.302 1.18 0.5 12.9 

CDT-513 150 13.8 0.0130 52.302 51.845 3.31 1.1 17.2 

CDT-515 150 7.4 0.0130 52.623 52.302 4.37 0.6 11.7 

CDT-517 150 49.5 0.0130 53.177 52.623 1.12 0.5 11.2 

CDT-519 150 61.4 0.0130 58.008 53.636 7.13 0.1 5.1 

CDT-521 150 9.0 0.0130 53.636 53.177 5.09 0.3 9.4 

CDT-523 150 8.0 0.0130 57.719 57.450 3.35 0.1 4.8 

CDT-525 150 21.6 0.0130 57.450 56.301 5.34 0.1 4.2 

CDT-527 150 25.9 0.0130 56.301 53.813 9.66 0.1 4.7 

CDT-529 150 7.0 0.0130 53.813 53.273 7.74 0.3 7.5 

CDT-531 150 12.7 0.0130 53.273 53.177 0.76 0.3 11.1 

CDT-533 150 7.5 0.0130 60.895 60.707 2.52 0.1 4.8 

CDT-535 150 95.1 0.0130 60.707 53.864 7.21 0.1 4.2 

CDT-537 150 82.6 0.0130 60.140 53.770 7.74 0.1 3.8 

CDT-539 150 8.5 0.0130 53.864 53.372 5.78 0.1 5.5 

CDT-541 150 14.0 0.0130 53.372 52.906 3.32 0.3 8.0 

CDT-543 150 7.0 0.0130 53.770 52.906 12.41 0.1 6.4 

CDT-545 150 43.6 0.0130 52.906 51.446 3.35 0.5 16.3 

CDT-547 150 52.0 0.0130 51.845 51.446 0.77 1.3 22.0 

CDT-549 150 62.3 0.0130 51.293 50.550 1.19 0.1 16.6 

CDT-551 150 84.2 0.0130 51.446 50.651 0.94 1.8 24.9 

CDT-553 150 15.1 0.0130 50.651 50.550 0.67 1.9 26.8 

CDT-555 150 20.5 0.0130 50.550 50.412 0.67 2.0 30.6 

CDT-557 150 7.3 0.0130 50.412 50.361 0.70 2.3 24.5 

CDT-561 150 117.4 0.0130 50.361 39.413 9.37 2.3 21.9 

CDT-563 150 80.2 0.0130 47.906 39.219 10.90 0.1 17.5 

CDT-565 150 12.9 0.0130 39.413 39.219 1.50 3.4 30.0 

CDT-567 150 6.3 0.0130 39.219 39.113 1.68 3.6 29.4 

CDT-569 150 7.3 0.0130 39.650 39.413 3.23 1.1 21.3 

CDT-571 150 51.0 0.0130 39.113 38.064 2.06 3.6 32.6 

CDT-573 150 18.8 0.0130 38.064 37.937 0.68 3.8 39.3 

CDT-575 150 41.0 0.0130 47.447 44.131 8.11 0.1 4.1 

CDT-577 150 14.0 0.0130 44.131 43.333 5.72 0.1 5.7 

CDT-579 150 36.0 0.0130 43.333 42.204 3.13 0.3 6.5 

CDT-581 150 24.2 0.0130 42.204 40.828 5.69 0.3 6.4 

CDT-583 150 24.3 0.0130 40.828 39.140 6.96 0.4 7.4 

CDT-585 150 6.8 0.0130 39.140 38.639 7.38 0.5 7.6 

CDT-587 150 7.2 0.0130 38.639 37.937 9.85 0.5 24.1 

CDT-589 150 18.6 0.0130 37.937 37.813 0.67 4.3 41.2 

CDT-591 150 24.8 0.0130 37.813 37.585 0.92 4.3 33.0 

CDT-593 225 12.7 0.0130 37.585 37.241 2.71 4.3 19.1 

CDT-595 225 69.6 0.0130 37.241 36.675 0.81 4.3 22.7 

CDT-597 225 45.8 0.0130 36.675 36.216 1.00 4.3 17.8 

CDT-599 225 7.5 0.0130 36.216 35.525 9.24 4.3 14.6 

CDT-601 150 53.7 0.0130 40.912 39.650 2.35 1.1 14.5 

CDT-603 150 7.2 0.0130 40.987 40.912 1.04 1.0 16.7 

CDT-605 150 16.4 0.0130 41.350 40.987 2.22 1.0 16.2 

CDT-607 150 7.3 0.0130 42.273 41.350 12.77 1.0 11.9 

CDT-609 150 34.5 0.0130 45.880 42.273 10.52 0.9 9.3 

CDT-611 150 17.3 0.0130 47.605 45.880 10.05 0.6 8.6 

CDT-613 150 12.9 0.0130 47.928 47.605 2.50 0.3 7.6 

CDT-615 150 45.0 0.0130 51.362 47.928 7.65 0.1 5.6 

CDT-617 150 78.6 0.0130 51.623 47.605 5.12 0.3 7.0 

CDT-619 150 80.6 0.0130 52.430 51.623 1.00 0.1 6.3 

CDT-621 150 74.7 0.0130 52.513 50.918 2.14 0.1 5.7 

CDT-623 150 101.1 0.0130 50.918 45.880 4.99 0.3 7.7 

CDT-625 225 43.1 0.0130 35.525 34.475 2.44 4.3 16.3 

CDT-627 150 64.8 0.0130 52.449 45.881 10.19 0.1 6.9 
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CDT-629 150 31.8 0.0130 45.881 41.998 12.32 1.0 8.6 

CDT-631 150 22.0 0.0130 49.275 45.881 15.65 0.9 9.3 

CDT-633 150 26.5 0.0130 53.303 49.275 15.37 0.8 8.2 

CDT-635 150 4.0 0.0130 53.748 53.303 11.31 0.5 7.4 

CDT-637 150 8.4 0.0130 54.594 53.748 10.08 0.4 6.6 

CDT-639 150 6.3 0.0130 54.950 54.594 5.64 0.4 6.9 

CDT-643 150 16.7 0.0130 55.050 53.303 10.51 0.3 6.5 

CDT-645 150 142.3 0.0130 59.030 55.460 2.51 0.1 7.5 

CDT-647 150 12.6 0.0130 55.460 55.374 0.68 0.3 9.8 

CDT-649 150 18.7 0.0130 55.080 54.950 0.70 0.4 10.2 

CDT-651 150 36.7 0.0130 55.374 55.129 0.67 0.3 9.8 

CDT-653 150 15.9 0.0130 54.063 53.235 5.22 0.1 4.5 

CDT-655 150 11.7 0.0130 53.235 52.556 5.79 0.1 4.1 

CDT-657 150 17.7 0.0130 52.556 50.412 12.22 0.1 18.8 

CDT-659 150 100.6 0.0130 57.900 55.050 2.84 0.1 5.1 

CDT-661 150 3.4 0.0130 41.998 40.680 41.86 1.0 8.6 

CDT-663 150 110.4 0.0130 45.950 44.680 1.15 1.3 18.1 

CDT-665 225 48.6 0.0130 34.475 32.875 3.29 4.3 17.4 

CDT-667 225 12.8 0.0130 32.875 32.700 1.37 4.3 21.2 

CDT-669 150 7.3 0.0130 55.129 55.080 0.67 0.3 11.4 

CDT-671 225 12.4 0.0130 32.700 32.600 0.81 4.3 21.6 

CDT-673 225 117.0 0.0130 32.600 31.075 1.30 4.3 18.7 

CDT-675 225 29.7 0.0130 27.470 26.311 3.91 4.3 24.7 

CDT-677 225 10.0 0.0130 28.230 27.470 7.61 4.3 13.8 

CDT-679 225 109.5 0.0130 31.075 28.230 2.60 4.3 15.1 

CDT-681 150 3.1 0.0130 57.773 57.750 0.75 1.3 17.7 

CDT-683 150 18.0 0.0130 51.150 49.000 12.03 1.3 11.4 
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Appendix 9. Calculation for sizing of DN225 sewer trunk main 

 

 19 to 23 dwellings per net hectare, where located in sub-precinct Courtney North-east; 

 13 to 17 dwellings per net hectare, where located in sub-precinct Courtney South-east; and 

 11 to 14 dwellings per net hectare, where located in sub-precinct Courtney West. 
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The above figure shows the developable area (black outline), external to the subject site, that is likely 

to be serviced by the proposed DN225 gravity main (refer Appendix 3 for details of DN225 gravity 

main). This boundary was based on an upper service limit of RL 65 m and contour levels that grade to 

the proposed trunk main. The surface levels for the allotments to the north-east grade to a connection 

on the existing DN300 gravity main along Reserve Road, and was therefore excluded from the pipe 

sizing calculations. A summary of the calculations and assumptions are presented below.  

Subject Site 

 196 ET (conservatively adopted entire site loading) 

 546.8 EP 

 1.3 L/s ADWF 

 6.7 L/s PWWF 

Area A 

 208,400 m2 x 75% developable area (assumed) 

 14 ET/Ha density zoning (assumed upper limit) 

 218.8 ET 

 597.4 EP 

 1.5 L/s ADWF  

 7.3 L/s PWWF 

 

Area B 

Area A 

Gravitate to 

DN300 along 

Reserve Rd 
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Area B 

 60,100 m2 x 85% developable area (assumed) 

 20 ET/Ha (based on average between CNE and CSE density zoning. This was adopted as 

approximately half of the site was located across the two different zonings) 

 102.2 ET 

 278.9 EP 

 0.7 L/s ADWF 

 3.4 L/s PWWF  

TOTAL 

 3.5 L/s ADWF 

 17.5 L/s PWWF 
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Appendix 10. Modelling results for sewer network capacity assessment 

Gravity Mains 

2016 Pre-develop. 

 

 

2016 Post-develop. 
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2066 Pre-develop. 
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2066 Post-develop. 
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2066 Post-develop. and DN300 Gravity Main Augmentation 

 

 

2036 Post-develop. 
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  2016, Post-develop. 2036, Post-develop. 2066, Post-develop. 

Pipe ID Dia. (mm) Flow (L/s) d/D (%) Flow (L/s) d/D (%) Flow (L/s) d/D (%) 

S111-03082ML1 150  1.0  12%  1.0  12%  1.0  12% 

S111-03080ML1 150  1.0  13%  1.0  13%  1.0  13% 

S111-03078ML1 150  1.0  25%  1.0  25%  1.0  25% 

S111-03079ML1 150  5.6  46%  5.6  46%  5.6  46% 

S111-03081ML1 150  5.6  46%  5.6  46%  5.6  46% 

S111-03084ML1 150  5.6  46%  5.6  46%  5.6  46% 

S111-03083ML1 150  5.6  41%  5.6  41%  5.6  41% 

S111-03085ML1 150  5.6  32%  5.6  32%  5.6  32% 

S111-03086ML1 150  5.6  26%  5.6  26%  5.6  26% 

S111-03089ML1 150  7.4  37%  7.4  37%  7.4  37% 

S111-03090ML1 150  7.4  37%  7.4  37%  7.4  37% 

S111-03091ML1 150  7.4  27%  7.4  27%  7.4  27% 

S111-02998ML1 300  7.4  24%  7.4  24%  7.4  24% 

GM139 300  12.4  35%  12.4  35%  12.4  35% 

S111-03002ML1 300  17.4  39%  17.4  39%  17.4  39% 

S111-03001ML1 300  17.4  35%  17.4  35%  17.4  35% 

S111-03006ML1 300  17.4  31%  17.4  31%  17.4  31% 

S111-03005ML1 300  17.4  29%  17.4  29%  17.4  29% 

S111-03009ML1 300  17.4  30%  17.4  30%  17.4  30% 

S111-03008ML1 300  17.4  29%  17.4  29%  17.4  29% 

S111-03007ML1 300  17.4  34%  17.4  34%  17.4  34% 

S111-03012ML1 300  17.4  32%  17.4  32%  17.4  32% 

S111-03011ML1 300  17.4  25%  17.4  25%  17.4  25% 

S111-03010ML1 300  17.4  24%  17.4  24%  17.4  24% 

S111-03013ML1 300  17.4  28%  17.4  28%  17.4  28% 

S111-02881ML1 300  17.4  37%  17.4  37%  17.4  59% 

S111-00176MI1 300  23.7  48%  23.7  49%  28.0  100% 

S111-00175MI1 300  24.1  46%  25.7  48%  39.9  100% 

S111-00172MI1 300  24.1  45%  25.7  47%  40.1  100% 

S111-00174MI1 300  24.1  44%  25.7  46%  39.8  100% 

S111-00173MI1 300  24.1  49%  25.7  51%  40.8  100% 

S111-00171MI1 300  24.1  49%  25.7  51%  39.7  100% 

S111-00170MI1 300  24.1  48%  25.7  50%  40.0  100% 

S111-00169MI1 300  24.2  51%  25.7  53%  41.3  100% 

S111-02389MI1 300  25.5  54%  27.1  57%  42.8  100% 

S111-00179ML1 225  26.0  66%  27.6  69%  43.4  100% 

MS-PA1-15L1 225  26.2  62%  27.7  64%  43.5  100% 

MS-PA1-16L1 225  26.2  46%  27.7  47%  43.5  100% 

MS-PA1-17L1 225  26.2  62%  27.8  66%  43.6  100% 

S111-00462ML1 225  33.5  81%  35.0  82%  52.1  100% 
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MS-PA1-18L1 225  33.5  73%  35.0  76%  52.1  100% 

MS-PA1-19L1 225  33.5  83%  35.0  87%  52.1  100% 

MS-PA1-20L1 225  33.5  73%  35.0  76%  52.1  100% 

MS-PA1-21L1 225  33.5  62%  35.0  64%  52.1  92% 

S111-00438MI1 225  33.5  41%  35.0  42%  54.3  77% 

S111-00425MI1 225  33.5  54%  35.0  56%  54.3  100% 

S111-00423MI1 300  33.5  60%  35.1  62%  55.9  100% 

S111-00424MI1 300  33.5  63%  35.1  65%  55.9  100% 

S111-02381MI1 300  34.4  59%  36.0  61%  56.9  100% 

S111-00422MI1 300  34.8  64%  36.5  66%  57.5  100% 

S111-00420MI1 300  36.8  64%  38.5  66%  60.5  100% 

S111-00419MI1 300  36.8  56%  38.5  57%  60.5  100% 

S111-00418MI1 300  36.8  56%  38.5  58%  61.1  100% 

S111-00421MI1 300  46.8  81%  48.4  85%  71.9  100% 

S111-02137MI1 300  46.8  82%  48.4  85%  71.9  100% 

S111-01953MI1 300  47.4  82%  49.0  86%  72.9  100% 

S111-02136MI1 300  47.4  81%  49.0  84%  72.9  100% 

S111-02135MI1 300  47.9  74%  49.6  76%  73.6  98% 

S111-02134MI1 300  47.9  65%  49.6  67%  73.7  91% 

S111-02133MI1 300  47.9  58%  49.6  59%  73.7  78% 

S111-01289MI1 375  48.1  46%  49.7  47%  73.8  62% 

S111-01266MI1 375  48.7  52%  50.4  53%  74.5  71% 

S111-01265MI1 375  48.7  56%  50.4  57%  74.5  75% 

S111-01264MI1 375  48.9  55%  50.6  56%  74.6  73% 

S111-01258MI1 375  48.9  53%  50.6  54%  74.6  70% 

S111-01263MI1 375  48.9  51%  50.6  52%  74.6  68% 

S111-01262MI1 375  49.2  51%  50.9  52%  75.0  69% 

S111-01256MI1 375  49.3  54%  51.0  56%  75.0  76% 

S111-01331MI1 375  49.6  60%  51.2  61%  75.3  83% 

S111-01314MI1 375  50.0  60%  51.7  62%  75.7  83% 

S111-01284MI1 375  50.0  60%  51.7  61%  75.7  81% 

S111-01294MI1 375  50.2  59%  51.8  60%  75.9  79% 

S111-01282MI1 375  50.2  54%  51.8  55%  75.9  71% 

S111-01283MI1 375  50.2  47%  51.8  48%  75.9  59% 

S111-01281MI1 375  50.2  27%  51.8  28%  75.9  34% 

S111-01384MI1 375  68.7  94%  70.4  95%  101.4  100% 

S111-01373MI1 375  68.7  69%  70.4  70%  101.4  80% 

S111-01311MI1 375  68.8  47%  70.5  48%  101.5  60% 

S111-01310MI1 375  68.8  44%  70.5  45%  101.5  56% 

S111-01276MI1 375  77.8  57%  79.5  58%  112.1  75% 

S111-01309MI1 375  77.8  59%  79.5  60%  112.1  75% 

S111-01302MI1 375  85.0  34%  86.7  34%  119.6  41% 

S111-00954MI1 450  155.6  54%  158.3  55%  214.5  66% 

S111-03071ML1 150  3.1  20%  3.1  20%  3.1  20% 

S111-03069ML1 150  3.1  25%  3.1  25%  3.1  25% 

S111-03072ML1 150  4.6  26%  4.6  26%  4.6  26% 

S111-00932NL1 150  4.6  26%  4.6  26%  4.6  26% 

S111-03073ML1 150  4.6  26%  4.6  26%  4.6  26% 

S111-00931NL1 150  4.6  32%  4.6  32%  4.6  32% 

S111-03076ML1 150  4.6  41%  4.6  41%  4.6  41% 

  
  2066, Post-develop + DN300 Aug. 

Pipe ID Dia. (mm) Flow (L/s) d/D (%) 

S111-03082ML1 150  1.0  12% 

S111-03080ML1 150  1.0  13% 

S111-03078ML1 150  1.0  25% 

S111-03079ML1 150  5.6  46% 

S111-03081ML1 150  5.6  46% 

S111-03084ML1 150  5.6  46% 

S111-03083ML1 150  5.6  41% 

S111-03085ML1 150  5.6  32% 
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S111-03086ML1 150  5.6  26% 

S111-03089ML1 150  7.4  37% 

S111-03090ML1 150  7.4  37% 

S111-03091ML1 150  7.4  27% 

S111-02998ML1 300  7.4  24% 

GM139 300  12.4  35% 

S111-03002ML1 300  17.4  39% 

S111-03001ML1 300  17.4  35% 

S111-03006ML1 300  17.4  31% 

S111-03005ML1 300  17.4  29% 

S111-03009ML1 300  17.4  30% 

S111-03008ML1 300  17.4  29% 

S111-03007ML1 300  17.4  34% 

S111-03012ML1 300  17.4  32% 

S111-03011ML1 300  17.4  25% 

S111-03010ML1 300  17.4  24% 

S111-03013ML1 300  17.4  28% 

S111-02881ML1 300  17.4  38% 

S111-00176MI1 300  27.8  58% 

S111-00175MI1 300  39.7  64% 

S111-00172MI1 300  39.7  60% 

S111-00174MI1 300  39.7  78% 

S111-00173MI1 300  40.7  100% 

S111-00171MI1 300  39.8  100% 

S111-00170MI1 300  40.0  100% 

S111-00169MI1 300  41.4  100% 

S111-02389MI1 300  45.6  100% 

S111-00179ML1 225  46.0  100% 

MS-PA1-15L1 225  44.1  89% 

MS-PA1-16L1 225  43.6  86% 

MS-PA1-17L1 225  43.9  100% 

S111-00462ML1 225  52.1  100% 

MS-PA1-18L1 225  52.1  92% 

MS-PA1-19L1 225  22.3  59% 

MS-PA1-19L1AUG 300  29.8  45% 

MS-PA1-20L1 225  22.5  78% 

MS-PA1-20L1AUG 300  29.6  64% 

MS-PA1-21L1 225  52.1  92% 

S111-00438MI1 225  54.3  55% 

S111-00425MI1 225  54.4  82% 

S111-00423MI1 300  56.1  100% 

S111-00424MI1 300  56.2  100% 

S111-02381MI1 300  57.0  100% 

S111-00422MI1 300  57.6  100% 

S111-00420MI1 300  60.6  100% 

S111-00419MI1 300  60.6  100% 

S111-00418MI1 300  61.4  100% 

S111-00421MI1 300  72.0  100% 

S111-02137MI1 300  72.0  100% 

S111-01953MI1 300  73.0  85% 

S111-02136MI1 300  36.5  65% 

S111-02136ML1AUG 300  36.5  65% 

S111-02135MI1 300  36.8  63% 

S111-02135ML1AUG 300  36.8  63% 

S111-02134MI1 300  36.8  75% 

S111-02134ML1AUG 300  36.8  75% 

S111-02133MI1 300  73.7  78% 

S111-01289MI1 375  73.8  62% 

S111-01266MI1 375  74.5  71% 

S111-01265MI1 375  74.5  75% 

S111-01264MI1 375  74.6  73% 

S111-01258MI1 375  74.6  70% 
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S111-01263MI1 375  74.6  68% 

S111-01262MI1 375  75.0  69% 

S111-01256MI1 375  75.0  76% 

S111-01331MI1 375  75.3  83% 

S111-01314MI1 375  75.7  83% 

S111-01284MI1 375  75.7  81% 

S111-01294MI1 375  75.9  79% 

S111-01282MI1 375  75.9  71% 

S111-01283MI1 375  75.9  59% 

S111-01281MI1 375  75.9  34% 

S111-01384MI1 375  101.4  100% 

S111-01373MI1 375  101.4  80% 

S111-01311MI1 375  101.5  60% 

S111-01310MI1 375  101.5  56% 

S111-01276MI1 375  112.1  75% 

S111-01309MI1 375  112.1  75% 

S111-01302MI1 375  119.6  41% 

S111-00954MI1 450  214.5  66% 

 

Operational Storage 

  2016, Post-develop. 2066, Post-develop. 

Single Pump 
Capacity 
Required 

C1           3.5            3.5  

ADWF (L/s)  31.2          42.9  

Q (L/s)      109.1        150.0  

Operational 
Storage 
Capacity 
Required 

Duty Flow (L/s)      109.1        150.0  

Duty Head (m) NA NA 

Pump Efficiency (%) NA NA 

Duty Power (kW)         30.0          30.0  

No. pump starts (n)         12.0          12.0  

OSCR (kL)           8.2          11.3  

Operational 
Storage 
Capacity 
Available 

Duty Start (m)         1.55          1.55  

Duty Stop (m)         0.31          0.31  

Duty Height (m)         1.24          1.24  

WW Diam. (m)           4.0            4.0  

OSCA (kL)         15.6          15.6  

OUTCOME 
Difference (kL)           +7.4         +4.3  

Pass / Fail  PASS   PASS  
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Emergency Storage 

 
Pipe ID US IL (m) DS IL (m) Length (m) 

Length 
Below OF 

(m) 
Slope (%) Diam. (m) Radius (m) d/D (%) 

Pipe Flow 
Depth (m) 

Pipe 
Wetted 
Area (m) 

Empty Vol. 
Below OF 

(m3) 

ADWF Vol. 
Below OF 

(m3) 

ES Vol. 
(m3) 

2016 
Pre-

develop. 

S111-00954MI1 -     1.53  -     1.65           5.4              5.4    0.0223      0.450        0.23  20.3%  0.091   0.0231   0.9   0.1   0.7  

S111-01276MI1       1.31        0.76        93.3            93.3    0.0059      0.375        0.19  21.9%  0.082   0.0179   10.3   1.7   8.6  

S111-01302MI1       0.55  -     1.07        38.2            38.2    0.0425      0.375        0.19  14.2%  0.053   0.0096   4.2   0.4   3.8  

S111-01309MI1       0.74        0.59        33.2            33.2    0.0047      0.375        0.19  23.1%  0.087   0.0193   3.7   0.6   3.0  

S111-01310MI1       2.57        1.33        82.1            82.1    0.0151      0.375        0.19  16.4%  0.062   0.0118   9.1   1.0   8.1  

S111-01311MI1       3.43        2.59      109.2            19.4    0.0077      0.375        0.19  19.1%  0.072   0.0147   2.1   0.3   1.9  

2016 
Post-

develop. 

S111-00954MI1 -     1.53  -     1.65           5.4              5.4    0.0223      0.450        0.23  20.9%  0.094   0.0241   0.9   0.1   0.7  

S111-01276MI1       1.31        0.76        93.3            93.3    0.0059      0.375        0.19  23.1%  0.087   0.0193   10.3   1.8   8.5  

S111-01302MI1       0.55  -     1.07        38.2            38.2    0.0425      0.375        0.19  14.9%  0.056   0.0103   4.2   0.4   3.8  

S111-01309MI1       0.74        0.59        33.2            33.2    0.0047      0.375        0.19  24.4%  0.092   0.0209   3.7   0.7   3.0  

S111-01310MI1       2.57        1.33        82.1            82.1    0.0151      0.375        0.19  17.5%  0.066   0.0130   9.1   1.1   8.0  

S111-01311MI1       3.43        2.59      109.2            19.4    0.0077      0.375        0.19  20.3%  0.076   0.0161   2.1   0.3   1.8  

2066 
Pre-

develop. 

S111-00954MI1 -     1.53  -     1.65           5.4              5.4    0.0223      0.450        0.23  24.3%  0.109   0.0299   0.9   0.2   0.7  

S111-01276MI1       1.31        0.76        93.3            93.3    0.0059      0.375        0.19  26.7%  0.100   0.0237   10.3   2.2   8.1  

S111-01302MI1       0.55  -     1.07        38.2            38.2    0.0425      0.375        0.19  17.0%  0.064   0.0125   4.2   0.5   3.7  

S111-01309MI1       0.74        0.59        33.2            33.2    0.0047      0.375        0.19  28.4%  0.107   0.0258   3.7   0.9   2.8  

S111-01310MI1       2.57        1.33        82.1            82.1    0.0151      0.375        0.19  20.8%  0.078   0.0166   9.1   1.4   7.7  

S111-01311MI1       3.43        2.59      109.2            19.4    0.0077      0.375        0.19  23.7%  0.089   0.0200   2.1   0.4   1.8  

2066 
Post-

develop. 

S111-00954MI1 -     1.53  -     1.65           5.4              5.4    0.0223      0.450        0.23  24.8%  0.112   0.0307   0.9   0.2   0.7  

S111-01276MI1       1.31        0.76        93.3            93.3    0.0059      0.375        0.19  27.8%  0.104   0.0251   10.3   2.3   8.0  

S111-01302MI1       0.55  -     1.07        38.2            38.2    0.0425      0.375        0.19  17.6%  0.066   0.0131   4.2   0.5   3.7  

S111-01309MI1       0.74        0.59        33.2            33.2    0.0047      0.375        0.19  29.5%  0.111   0.0272   3.7   0.9   2.8  

S111-01310MI1       2.57        1.33        82.1            82.1    0.0151      0.375        0.19  21.7%  0.081   0.0177   9.1   1.5   7.6  

S111-01311MI1       3.43        2.59      109.2            19.4    0.0077      0.375        0.19  24.7%  0.093   0.0212   2.1   0.4   1.7  

 

 2016 2036 2066 

LGIP ES Available (kL) 277.7 277.7 273.8 

LGIP ES Upgrade (kL) 236.9 236.9 236.9 

Site ADWF ES Reduction (kL) -0.34 -0.34 -0.31 

ES Required (kL) -404.8 -410.0 -539.2 

Difference (kL) +109.5 +104.2 -28.8 

Pass / Fail Pass Pass Fail 
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Appendix 11. Recommended sewer parallel gravity main upgrade 
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Appendix 12. Water supply hydraulic model pipe layout 
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Appendix 13. Water supply hydraulic model staging pipe layout 
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Appendix 14. Modelling results for water supply reticulation layout 

Pipes 

Develop. 
Stage 

ID 
Diameter 

(DN) 
HW Co-
efficient 

Length (m) 
SF PH Flow Rate 

(L/s) 

SF PH 
Velocity 

(m/s) 

SF PH 
Head Loss 

(m/km) 

Stage 1 

P13708 200 110 80.4 1.5 0.05 0.03 

P13710 150 100 39.2 1.4 0.08 0.12 

P13712 100 100 40.8 0.5 0.06 0.12 

P13714 100 100 46.7 0.4 0.05 0.08 

P13762 100 100 40.2 0.1 0.01 0.01 

P13764 100 100 80.9 0.3 0.04 0.05 

P13766 100 100 57.8 0.1 0.01 0.01 

P13772 100 100 69.2 0.5 0.06 0.12 

P13774 100 100 58.6 0.6 0.08 0.18 

P13776 100 100 53.0 0.7 0.09 0.23 

P13778 100 100 76.7 0.8 0.10 0.30 

P13792 100 100 65.0 0.2 0.03 0.02 

P13794 100 100 35.8 0.1 0.01 0.01 

P13800 100 100 31.3 0.1 0.01 0.01 

Stage 2 

P13708 200 110 80.4 2.2 0.07 0.00 

P13710 150 100 39.2 2.1 0.12 0.01 

P13712 100 100 40.8 1.0 0.13 0.02 

P13714 100 100 46.7 0.9 0.12 0.02 

P13732 100 100 55.0 0.2 0.03 0.00 

P13734 100 100 59.4 0.1 0.02 0.00 

P13736 100 100 34.5 0.1 0.01 0.00 

P13762 100 100 40.2 0.1 0.01 0.00 

P13764 100 100 80.9 0.3 0.04 0.00 

P13766 100 100 57.8 0.3 0.03 0.00 

P13768 100 100 64.2 0.2 0.02 0.00 

P13770 100 100 13.1 0.1 0.01 0.00 

P13772 100 100 69.2 0.7 0.09 0.01 

P13774 100 100 58.6 0.8 0.10 0.02 

P13776 100 100 53.0 0.9 0.11 0.02 

P13778 100 100 76.7 1.0 0.13 0.03 

P13784 100 100 66.4 0.5 0.07 0.01 

P13786 100 100 76.7 0.4 0.05 0.01 

P13788 100 100 25.5 0.6 0.08 0.00 

P13792 100 100 65.0 0.8 0.10 0.02 

P13794 100 100 35.8 0.7 0.09 0.01 

P13796 100 100 24.7 0.1 0.01 0.00 

P13800 100 100 31.3 0.1 0.01 0.00 

Stage 3 

P13708 200 110 80.4 2.9 0.09 0.09 

P13710 150 100 39.2 2.8 0.16 0.41 

P13712 100 100 40.8 1.6 0.20 1.03 

P13714 100 100 46.7 1.5 0.19 0.91 

P13716 100 100 60.8 0.7 0.09 0.22 

P13718 100 100 38.2 0.6 0.08 0.16 

P13720 100 100 47.5 0.5 0.06 0.12 

P13722 100 100 54.7 0.4 0.05 0.08 

P13724 100 100 72.1 0.3 0.04 0.04 

P13726 100 100 71.3 0.2 0.03 0.02 

P13728 100 100 74.8 0.1 0.01 0.01 

P13730 100 100 38.6 0.0 0.00 0.00 

P13732 100 100 55.0 0.1 0.01 0.00 

P13734 100 100 59.4 0.0 0.00 0.00 

P13736 100 100 34.5 0.1 0.01 0.01 

P13762 100 100 40.2 0.1 0.01 0.01 

P13764 100 100 80.9 0.3 0.04 0.05 

P13766 100 100 57.8 0.4 0.05 0.08 

P13768 100 100 64.2 0.3 0.04 0.05 

P13770 100 100 13.1 0.2 0.03 0.02 

P13772 100 100 69.2 0.8 0.10 0.30 

P13774 100 100 58.6 0.9 0.12 0.37 

P13776 100 100 53.0 1.0 0.13 0.45 

P13778 100 100 76.7 1.1 0.14 0.54 
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P13784 100 100 66.4 0.4 0.05 0.08 

P13786 100 100 76.7 0.3 0.04 0.05 

P13788 100 100 25.5 0.5 0.06 0.12 

P13792 100 100 65.0 0.7 0.09 0.22 

P13794 100 100 35.8 0.6 0.08 0.17 

P13796 100 100 24.7 0.1 0.02 0.01 

P13800 100 100 31.3 0.1 0.01 0.01 

Stage 4 

P13708 200 110 80.4 4.6 0.11 0.13 

P13710 150 100 39.2 4.5 0.20 0.61 

P13712 100 100 40.8 2.5 0.25 1.54 

P13714 100 100 46.7 2.4 0.24 1.39 

P13716 100 100 60.8 1.1 0.11 0.34 

P13718 100 100 38.2 1.0 0.10 0.27 

P13720 100 100 47.5 0.9 0.09 0.21 

P13722 100 100 54.7 0.8 0.07 0.16 

P13724 100 100 72.1 0.7 0.06 0.11 

P13726 100 100 71.3 0.2 0.03 0.02 

P13728 100 100 74.8 0.1 0.01 0.01 

P13730 100 100 38.6 0.4 0.02 0.02 

P13732 100 100 55.0 1.0 0.06 0.10 

P13734 100 100 59.4 0.9 0.05 0.07 

P13736 100 100 34.5 0.6 0.06 0.10 

P13738 100 100 59.4 0.4 0.03 0.03 

P13740 100 100 57.4 0.3 0.01 0.00 

P13742 100 100 79.2 0.1 0.01 0.00 

P13744 100 100 126.8 0.6 0.04 0.05 

P13746 100 100 16.9 0.0 0.02 0.02 

P13762 100 100 40.2 0.1 0.01 0.01 

P13764 100 100 80.9 0.9 0.04 0.05 

P13766 100 100 57.8 0.6 0.09 0.22 

P13768 100 100 64.2 0.5 0.08 0.16 

P13770 100 100 13.1 0.1 0.02 0.02 

P13772 100 100 69.2 1.6 0.14 0.52 

P13774 100 100 58.6 1.7 0.15 0.61 

P13776 100 100 53.0 1.8 0.17 0.71 

P13778 100 100 76.7 1.9 0.18 0.82 

P13784 100 100 66.4 0.9 0.08 0.16 

P13786 100 100 76.7 0.8 0.06 0.12 

P13788 100 100 25.5 1.0 0.09 0.22 

P13792 100 100 65.0 1.2 0.11 0.35 

P13794 100 100 35.8 1.1 0.10 0.28 

P13796 100 100 24.7 0.3 0.01 0.00 

P13800 100 100 31.3 0.7 0.01 0.01 

P13802 100 100 25.2 0.5 0.07 0.14 

Stage 5 

P13708 200 110 80.4 4.6 0.15 0.21 

P13710 150 100 39.2 4.5 0.26 1.00 

P13712 100 100 40.8 2.5 0.32 2.37 

P13714 100 100 46.7 2.4 0.31 2.20 

P13716 100 100 60.8 1.1 0.14 0.55 

P13718 100 100 38.2 1.0 0.13 0.46 

P13720 100 100 47.5 0.9 0.12 0.38 

P13722 100 100 54.7 0.8 0.11 0.31 

P13724 100 100 72.1 0.7 0.09 0.24 

P13726 100 100 71.3 0.2 0.03 0.02 

P13728 100 100 74.8 0.1 0.01 0.01 

P13730 100 100 38.6 0.4 0.05 0.09 

P13732 100 100 55.0 1.0 0.13 0.43 

P13734 100 100 59.4 0.9 0.11 0.35 

P13736 100 100 34.5 0.6 0.08 0.19 

P13738 100 100 59.4 0.4 0.05 0.09 

P13740 100 100 57.4 0.3 0.04 0.04 

P13742 100 100 79.2 0.1 0.02 0.01 

P13744 100 100 126.8 0.6 0.07 0.15 

P13746 100 100 16.9 0.0 0.00 0.00 

P13748 100 100 119.4 0.4 0.06 0.10 

P13750 100 100 88.1 0.2 0.02 0.02 

P13752 100 100 27.7 0.2 0.03 0.02 
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P13754 100 100 98.6 0.0 0.01 0.00 

P13756 100 100 86.6 0.2 0.02 0.02 

P13758 100 100 98.5 0.2 0.03 0.03 

P13762 100 100 40.2 0.1 0.01 0.01 

P13764 100 100 80.9 0.9 0.12 0.38 

P13766 100 100 57.8 0.6 0.08 0.17 

P13768 100 100 64.2 0.5 0.06 0.12 

P13770 100 100 13.1 0.1 0.02 0.01 

P13772 100 100 69.2 1.6 0.21 1.09 

P13774 100 100 58.6 1.7 0.22 1.22 

P13776 100 100 53.0 1.8 0.23 1.35 

P13778 100 100 76.7 1.9 0.25 1.50 

P13784 100 100 66.4 0.9 0.11 0.33 

P13786 100 100 76.7 0.8 0.10 0.26 

P13788 100 100 25.5 1.0 0.12 0.40 

P13792 100 100 65.0 1.2 0.15 0.58 

P13794 100 100 35.8 1.1 0.14 0.49 

P13796 100 100 24.7 0.3 0.04 0.05 

P13798 100 100 43.5 0.6 0.08 0.18 

P13800 100 100 31.3 0.7 0.09 0.24 

P13802 100 100 25.2 0.5 0.07 0.14 

Note 1:  “SF” is “standard flow” and “PH” is “peak hour”  

Note 2:  Peak hour occurred at 7 am.  

Nodes 

Develop. 
Stage 

ID Demand  (EP) RL AHD (m) 
SF PH 

Demand (L/s) 
SF PH 

Pressure (m) 
Fire Flow 

(L/s) 

FF 2/3 PH 
Pressure  

 (m) 

Stage 1 

J174H 12.0 57.5 0.1 38.8 15 32.4 

J176H 12.0 59.5 0.1 36.7 15 29.9 

J178H 12.0 59.2 0.1 36.9 15 28.0 

J180H 12.0 62.3 0.1 33.7 15 23.2 

J206H 12.0 55.9 0.1 40.0 15 26.0 

J224H 12.0 48.1 0.1 47.8 15 32.2 

J226H 12.0 57.7 0.1 38.2 15 24.9 

J228H 12.0 42.9 0.1 53.0 15 34.7 

J230H 12.0 61.3 0.1 34.8 15 24.7 

J232H 12.0 60.8 0.1 35.2 15 23.7 

J234H 12.0 59.4 0.1 36.6 15 24.0 

J246H 12.0 62.3 0.1 33.7 15 20.8 

J250H 12.0 61.9 0.1 34.1 15 21.7 

J254H 12.0 49.6 0.1 46.3 15 30.2 

Stage 2 

J174H 12.0 57.5 0.1 38.8 15 32.4 

J176H 12.0 59.5 0.1 36.7 15 29.9 

J178H 12.0 59.2 0.1 36.9 15 28.0 

J180H 11.5 62.3 0.1 33.7 15 23.2 

J198H 11.5 52.5 0.1 43.4 15 31.0 

J200H 11.5 52.2 0.1 43.7 15 30.7 

J202H 12.0 51.1 0.1 44.8 15 31.3 

J206H 12.0 55.9 0.1 40.0 15 26.0 

J224H 12.0 48.1 0.1 47.8 15 32.2 

J226H 12.0 57.7 0.1 38.2 15 24.9 

J228H 12.0 42.9 0.1 53.0 15 34.7 

J230H 12.0 61.3 0.1 34.8 15 24.7 

J232H 12.0 60.8 0.1 35.2 15 23.7 

J234H 11.5 59.4 0.1 36.6 15 24.0 

J238H 11.5 51.9 0.1 44.0 15 30.5 

J240H 11.5 57.1 0.1 38.8 15 25.7 

J242H 12.0 61.8 0.1 34.2 15 21.1 

J246H 12.0 62.3 0.1 33.7 15 20.8 

J250H 11.5 61.9 0.1 34.1 15 21.7 

J252H 12.0 52.7 0.1 43.2 15 30.4 

J254H 11.5 49.6 0.1 46.3 15 30.2 

J256H 12.0 48.4 0.1 47.5 15 32.8 

Stage 3 

J174H 12.0 57.5 0.1 38.8 15 32.4 

J176H 12.0 59.5 0.1 36.7 15 29.9 

J178H 12.0 59.2 0.1 36.9 15 28.0 
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J180H 12.0 62.3 0.1 33.7 15 23.2 

J182H 12.0 63.2 0.1 32.8 15 20.3 

J184H 12.0 61.3 0.1 34.7 15 21.5 

J186H 12.0 60.2 0.1 35.8 15 22.1 

J188H 12.0 58.0 0.1 37.9 15 24.1 

J192H 12.0 53.3 0.1 42.6 15 29.2 

J194H 12.0 55.0 0.1 40.9 15 22.8 

J196H 12.0 59.1 0.1 36.8 15 13.7 

J198H 11.5 52.5 0.1 43.4 15 31.0 

J200H 11.5 52.2 0.1 43.7 15 30.7 

J202H 11.5 51.1 0.1 44.8 15 31.3 

J206H 12.0 55.9 0.1 40.0 15 26.0 

J224H 12.0 48.1 0.1 47.8 15 32.2 

J226H 12.0 57.7 0.1 38.2 15 24.9 

J228H 12.0 42.9 0.1 53.0 15 34.7 

J230H 12.0 61.3 0.1 34.8 15 24.7 

J232H 12.0 60.8 0.1 35.2 15 23.7 

J234H 12.0 59.4 0.1 36.6 15 24.0 

J238H 11.5 51.9 0.1 44.0 15 30.5 

J240H 11.5 57.1 0.1 38.8 15 25.7 

J242H 11.5 61.8 0.1 34.2 15 21.1 

J246H 12.0 62.3 0.1 33.7 15 20.8 

J250H 12.0 61.9 0.1 34.1 15 21.7 

J252H 11.5 52.7 0.1 43.2 15 30.4 

J254H 12.0 49.6 0.1 46.3 15 30.2 

J256H 11.5 48.4 0.1 47.5 15 32.8 

Stage 4 

J174H 12.0 57.5 0.1 38.8 15 32.4 

J176H 12.0 59.5 0.1 36.7 15 29.9 

J178H 12.0 59.2 0.1 36.9 15 28.0 

J180H 12.0 62.3 0.1 33.7 15 23.2 

J182H 12.0 63.2 0.1 32.8 15 20.3 

J184H 12.0 61.3 0.1 34.7 15 21.5 

J186H 12.0 60.2 0.1 35.8 15 22.1 

J188H 12.0 58.0 0.1 37.9 15 24.1 

J192H 12.0 53.3 0.1 42.6 15 29.2 

J194H 12.0 55.0 0.1 40.9 15 22.8 

J196H 12.0 59.1 0.1 36.8 15 13.7 

J198H 11.5 52.5 0.1 43.4 15 31.0 

J200H 11.5 52.2 0.1 43.7 15 30.7 

J202H 11.5 51.1 0.1 44.8 15 31.3 

J204H 15.6 46.5 0.1 49.4 15 34.1 

J206H 12.0 55.9 0.1 40.0 15 26.0 

J208H 15.6 43.6 0.1 52.3 15 36.2 

J210H 15.6 40.0 0.1 55.9 15 39.7 

J212H 15.6 40.6 0.1 55.3 15 39.9 

J224H 12.0 48.1 0.1 47.8 15 32.2 

J226H 12.0 57.7 0.1 38.2 15 24.9 

J228H 12.0 42.9 0.1 53.0 15 34.7 

J230H 12.0 61.3 0.1 34.8 15 24.7 

J232H 12.0 60.8 0.1 35.2 15 23.7 

J234H 12.0 59.4 0.1 36.6 15 24.0 

J236H 15.6 40.6 0.1 55.3 15 40.3 

J238H 11.5 51.9 0.1 44.0 15 30.5 

J240H 11.5 57.1 0.1 38.8 15 25.7 

J242H 11.5 61.8 0.1 34.2 15 21.1 

J246H 12.0 62.3 0.1 33.7 15 20.8 

J250H 12.0 61.9 0.1 34.1 15 21.7 

J252H 11.5 52.7 0.1 43.2 15 30.4 

J254H 12.0 49.6 0.1 46.3 15 30.2 

J256H 11.5 48.4 0.1 47.5 15 32.8 

Stage 5 

J174H 12.0 57.5 0.1 38.8 15 32.4 

J176H 12.0 59.5 0.1 36.7 15 29.9 

J178H 12.0 59.2 0.1 36.9 15 28.0 

J180H 12.0 62.3 0.1 33.7 15 23.2 

J182H 12.0 63.2 0.1 32.8 15 20.3 

J184H 12.0 61.3 0.1 34.7 15 21.5 

J186H 12.0 60.2 0.1 35.8 15 22.1 
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J188H 12.0 58.0 0.1 37.9 15 24.1 

J192H 12.0 53.3 0.1 42.6 15 29.2 

J194H 12.0 55.0 0.1 40.9 15 22.8 

J196H 12.0 59.1 0.1 36.8 15 13.7 

J198H 11.5 52.5 0.1 43.4 15 31.0 

J200H 11.5 52.2 0.1 43.7 15 30.7 

J202H 11.5 51.1 0.1 44.8 15 31.3 

J204H 15.6 46.5 0.1 49.4 15 34.1 

J206H 12.0 55.9 0.1 40.0 15 26.0 

J208H 15.6 43.6 0.1 52.3 15 36.2 

J210H 15.6 40.0 0.1 55.9 15 39.7 

J212H 15.6 40.6 0.1 55.3 15 39.9 

J214H 25.1 46.8 0.2 49.0 15 32.5 

J216H 25.1 51.9 0.2 43.9 15 26.1 

J218H 25.1 49.4 0.2 46.4 15 26.8 

J220H 25.1 53.4 0.2 42.4 15 24.6 

J222H 25.1 53.6 0.2 42.2 15 25.8 

J224H 12.0 48.1 0.1 47.8 15 32.2 

J226H 12.0 57.7 0.1 38.2 15 24.9 

J228H 12.0 42.9 0.1 53.0 15 34.7 

J230H 12.0 61.3 0.1 34.8 15 24.7 

J232H 12.0 60.8 0.1 35.2 15 23.7 

J234H 12.0 59.4 0.1 36.6 15 24.0 

J236H 15.6 40.6 0.1 55.3 15 40.3 

J238H 11.5 51.9 0.1 44.0 15 30.5 

J240H 11.5 57.1 0.1 38.8 15 25.7 

J242H 11.5 61.8 0.1 34.2 15 21.1 

J246H 12.0 62.3 0.1 33.7 15 20.8 

J250H 12.0 61.9 0.1 34.1 15 21.7 

J252H 11.5 52.7 0.1 43.2 15 30.4 

J254H 12.0 49.6 0.1 46.3 15 30.2 

J256H 11.5 48.4 0.1 47.5 15 32.8 

Note 1:  Red text denotes minimum pressure (critical pressure point) within the network.  

Note 2:  Peak hour occurred at 7 am and 2/3 peak hour at 7 pm.
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Appendix 15. Modelling results for water supply network capacity assessment 

 
Standard Flow 

 2016 2021 2026 2031 2036 2066 

Provision 
Post-

develop. 
Pre-

develop. 
Post-

develop. 
Pre-

develop. 
Post-

develop. 
Pre-

develop. 
Post-

develop. 
Pre-

develop. 
Post-

develop. 
Pre-

develop. 
Post-

develop. 
Pre-

develop. 

Connection point (CD_1_HY) min. 
pressure (m) 

38.7 40.0 39.4 40.7 38.9 40.1 38.9 40.1 38.9 40.1 39.4 39.9 

Network min. pressure (m) 19.7 19.8 20.8 20.8 20.0 20.1 20.0 20.1 20.0 20.1 20.0 19.6 

Network no. failures 2 2 2 2 2 2 2 2 2 2 2 2 

Tank min. water level (%) 28% 28% 28% 28% 28% 28% 28% 28% 28% 28% 28% 28% 

Max. pipe velocity (m/s) 1.9 1.4 2.0 1.6 2.0 1.6 2.0 1.6 2.0 1.6 1.8 1.4 

Network min. pressure ID HE_11100514189_WTHY 

 
Fire Flow 

  2016 2021 2026 2031 2036 2066 

Scenario 
Post-

develop. 
Pre-

develop. 
Post-

develop. 
Pre-

develop. 
Post-

develop. 
Pre-

develop. 
Post-

develop. 
Pre-

develop. 
Post-

develop. 
Pre-

develop. 
Post-

develop. 
Pre-

develop. 

Peak 

Hour 

Site hydrant (CD_1_HY) min. pressure 
(m)  

29.6 32.7 30.1 33.3 29.7 32.9 29.7 32.9 29.7 32.8 30.7 32.7 

Network hydrant min. pressure (m) 13.6 13.9 14.6 15.0 14.0 14.4 14.0 14.4 14.0 14.3 14.3 13.9 

Network hydrant no. failures 0 0 0 0 0 0 0 0 0 0 0 0 

Min. pressure node ID HE_11100010870_WTHY 

2/3 

Peak 

Hour 

Site hydrant (CD_1_HY) min. pressure 
(m)  

32.6 34.5 32.8 34.6 32.8 34.2 32.8 34.2 32.8 34.2 33.4 35.0 

Network hydrant min. pressure (m) 14.6 14.8 15.0 15.2 14.9 14.6 15.0 14.6 14.9 14.6 15.1 15.3 

Network hydrants no. failures 0 0 0 0 0 0 0 0 0 0 0 0 

Min. pressure node ID HE_11100010870_WTHY 

Note:  Peak hour occurred at 7 am and 2/3 peak hour occurred at 7 pm. 
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