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Chief Executive Officer 

Douglas Shire Council 

PO Box 723 

MOSMMAN QLD 4873 

 
Attention:   Neil Beck 
 
 
 
 
Dear Neil, 
 
MOSSMAN COMMUNITY INFRASTRUCTURE UPGRADES 
RESPONSE TO REQUEST FOR INFORMATION 

On behalf of our client, Department of Aboriginal and Torres Strait Islander Partnerships, with 

reference to the Confirmation Notice & Information Request (OP2417/2017), we provide the following 

responses to your request (in blue italics) for your consideration.  

Primary Items 

Water supply and sewerage infrastructure plan supporting information: - 

1. Please provide pressure and flow test results on Mossman Gorge Road to allow for 
calibration of the water network model. 
Please see attached water reticulation network analysis file note. 

2. A water supply network analysis incorporating pressure and flow tests is to be provided. 
Please see attached water reticulation network analysis file note. 

Confirmation whether a booster pump station is required. The determination of the booster pump 
is to have regard to the results of the water supply network analysis. 

Please see attached water reticulation network analysis file note. 

In summary a booster pump station may be installed if Council requires that all FNQROC 
guidelines are to be met. 

The analysis shows that the existing community does not meet full compliance with current 
FNQROC requirements. The proposed upgrades provide marginal improvement however are still 
not enough to meet full compliance.  In terms of the upgraded system the desktop assessment 
shows that not all hydrants meet the requirements of 15 L/s and 12 m residual head at the 
adjacent hydrant under the FNQROC pipe roughness requirements (C=100). However, the most 
critical hydrant achieves 12.9 L/s and 12 m residual head at the adjacent hydrant. 15 L/s can be 
drawn from the system at all hydrants except that at the BBN Carpark. 

A booster system is not recommended due to the requirement for ongoing maintenance 
(electrical and pump based). A booster will only be required to provide additional residual 
pressure to the system during a firefighting event and with the cumulative effects of all 
conservative assumptions applying concurrently. That is, a QFES fire tender is drawing flows 
higher than 12.9 L/s; and the community demand is 2/3 of PH flows; and the reservoir is not full; 
and the pipe roughness is at C=100 (not C=110 as calibrated from hydrant flow tests). In all other 
reasonable situations, the booster will remain dormant. 

3. Supporting calculations for upgraded sewage pump station including flow estimates, 
wet well sizing and level calculations, pump station buoyancy calculations, system 
curves and pump curves are to be provided. 

Please see attached sewage pump station calculations file note 
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Drainage Study/Stormwater system design 

6. Stormwater system calculations and a catchment plan are to be provided. 

Please see attached stormwater drainage catchment plan and calculations. 

Secondary Items 

7. Confirmation of the location of the change from Access Street to Access Place and 
update the cross sections accordingly. A minimum carriageway width of 6.5 m is 
required for Access Streets in accordance with FNQROC Development Manual. From 
a review of the plan, there appears to have been a chainage shift. The chainages on 
the typical section need to be amended to match the plans. 

The type cross section chainages have been amended and reference made to the 
transition setout on drawing 1120-018.  

Roads, Access & Stormwater 

8. Provide a footpath on Bama Bubu Street and the full length of Junkurrji Street. 

Design drawings have been amended to continue the footpath as per Council’s request. 

9. Provide easements where drains are located through lots. Clearly show the easements 
on the drawings. 

Easement have been shown on the engineering drawings with final locations provided 
on survey plans post construction. 

10. Extend the drain north at Lot 23. 

An earth bund has been provided in Lot 23 to meet Council’s intent. It is not practical to 
extend the drain north as there is a level difference between Lot 6 and 23 down to Lot 
7. 

11. Show access driveway for Lots 39 and 40 extended to the boundary of Lot 39. Show an 
easement over the access to Lot 39. 

Whilst it is not clear on the plans, Lot 39 extends from Lund Street through to the Public 
Use Land fronting Mossman River. Therefore, access to Lot 39 is from Lund Street and 
not via Lot 40’s driveway. The plans have been amended to clearly show this for Lot 39. 

12. Change the description of Lot 53 from a freehold lot to land dedicated to the State as a 
Public Use Land — Drainage Reserve. 

Plans have been amended to reflect this request from Council. 

13. Note on the plan that Lot 42 is a private community land. 

Plans have been amended to reflect this request from Council. 

14. Clearly show the location of the required easements on the drawings. Include line type 
in legend or label or the like. 

Plans have been amended to reflect this request from Council. 

15. Provide service conduits to lot 40 adjacent to the driveway together with associated 
access pits if necessary, to extend from the front boundary to the end of the access 
driveway. 

Plans have been amended to reflect this request from Council. 

16. Include a note regarding requirement to remove roots from HCB at Lot 12. 

Plans have been amended to reflect this request from Council. 

Sewerage Pump Station 

17. Provide suitable access arrangements to the proposed pump station and be in 
accordance with WSAA SPS - 1200. 

Access has been amended to meet the intent of SPS-1200. 
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18. Provide access hatches requirements. 

It is intended to specify Austral TSP Series access hatches or an approved (by Council) 
equivalent. 

19. Include details of demolition/removal of existing pump station. 

The existing pump station is to remain operational until such time that the new pump 
station commissioning is completed. After which the redundant pump well will be 
excavated, and concrete removed to 1.5m deep and filled with a sand slurry. Similarly, 
the pump well pipe work etc, switchboard plinth and vent stack are removed from site 
and ground level reinstated to suit surrounding levels. 

Kerbs 

20. Improve line types employed for kerb/kerb and channel/kerb and tray as the drawings 
are difficult to distinguish in this regard. 

Plans have been amended to assist with kerb type delineation. 

We trust this advice and attached supporting information is sufficient to satisfy Council’s request. 

Please do not hesitate to contact me with any queries that you may have in relation to this matter. 

Yours sincerely  
TRINITY ENGINEERING AND CONSULTING 
 
 
 
 
Scott Christensen 

Project Manager 
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1020 – Mossman Gorge Community Infrastructure Upgrades 

28/02/2018 

Water Reticulation 

This information has been prepared by Trinity Engineering and Consulting on behalf of the Department 
of Aboriginal and Torres Strait Islander Partnerships (DATSIP), in relation to the proposed infrastructure 
upgrades to the Mossman George Community. In particular, the information has been prepared to 
address Items 1, 2, and 3 of the Information Request dated 20/12/2017, being Water Supply 
supporting information. 

For ease of reference, these requests are reproduced below; 

 

1. Please provide pressure and flow test results on Mossman Gorge Road to allow for calibration 
of the water network model. 

2. A water supply network analysis incorporating pressure and flow tests is to be provided. 

3. Confirmation whether a booster pump station is required. The determination of the booster pump 
is to have regard to the results of the water supply network analysis.  

Overview: 

The water reticulation system for Mossman Gorge has been modelled for performance using an 
EPANET model based on the assumptions outlined below. The existing water reticulation system 
servicing the Mossman Gorge Community involves pipelines with diameters ranging from 25 mm to 150 
mm. The Mossman George Community water reticulation system draws from the Mossman reservoir 
located on George View Crescent via a 150 mm diameter main along Mossman George Road.
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Schematic of the network from reservoir to community (provided by Council Officers). 

  



 
 

Mossman Gorge Community Infrastructure Upgrades  
TEC File Note – Water Report   

 

For the purpose of the model, 90 m AHD was adopted as the connection pressure (being 2.2 m below 
the reservoir’s advised top water level). 

The model geometry information was obtained from the following information sources 

▪ As-constructed survey  
▪ Aerial photography  
▪ Council reservoir information 

Demand on the network was established based on the requirements of Section D6 of the FNQROC 
Development Manual. The demand criteria adopted to model the water reticulation system is outlined 
in Table 1. Appendix A provides the demand calculations for each node based on the number of 
connections allocated to each node. The node layouts for the EPANET models (existing and proposed) 
can be seen on 1020-SKETCH-1 and 1020-SKETCH-2 respectively. Figure 1 (below) is a reproduction 
of 1020-SKETCH-1 and it shows the node layout of the EPANET model representing the existing 
network. 

Figure 1: Reproduction of 1020-SKETCH-1 showing the node layout of the EPANET model representing the existing 
network. 

Table 1: Model Demand Criteria 

Criteria Adopted Value 

Number of Lots 

32 Residential Lots 

6 Non-Residential Lots 

3 Parks 

Equivalent Persons per Connection (EP)* 
2.5 - 3.7 Persons/Connection (House) 

+ 1 Person/Connection per 90m2 of GFA 

Equivalent Population (EP) 160 EP 

Average Daily (AD) Consumption 500 litres/person/day 

Average Day (AD) demand 80 kL/d 

Mean Day Max Month (MDMM) demand 120 kL/d 

Peak Day (PD) demand 180 kL/d 

Peak Hour (PH) demand 4.25 L/s 

Minimum Pressures 

(per FNQROC) 

22 m head @ peak hourly consumption 

12 m head @ adjacent hydrant for firefighting 
scenario 
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Criteria Adopted Value 

Maximum Pressure 60 m head 

Residential Fire Flow Requirement 15 L/s for 2 hours 

Maximum Pipe velocity during Peak Hour 2.5 m/s 

Hazen-Williams C-value Ø ≤ 150mm, C = 100 

*As per Table 6.1 of Section D6 of the FNQROC Development Manual 

The following two EPANET models were developed: 

▪ The existing network  
▪ The proposed upgraded network.  

Proposed Changes to the Water Reticulation Network 

The proposed changes are illustrated on engineering drawings 1020-028 and 029 (Appendix F). The 
major changes are summarised as follows; 

▪ 150 mm diameter connection from Mossman Gorge Road to East Lund Street via Bama Bubu 
Street, (proposed for capacity under fire fighting); 

▪ Decommissioning of pipeline between medical centre and Opp hub and construct local loop main, 
(proposed for land tenure reasons); 

▪ Hydrant connection at BBN carpark; and 
▪ Replace 25 mm diameter pipelines with 50 mm diameter pipelines, (proposed for operational 

reasons and minimum pipe sizes). 

Results:  

Peak Hour Flow 

The Peak Hour (PH) flow analysis results for the Mossman George Community are detailed in 
Appendix C. The analysis confirmed that under peak hour demand conditions both the current and 
proposed network provide adequate pressures to the lots as per FNQROC guidelines (> 22m & < 60m). 

Firefighting  

Under firefighting demand (15 L/s), field testing showed that the network is adequate to provide 
FNQROC guideline residual pressures (above 12 m head) at adjacent hydrants for some but not all 
hydrants. However, the EPANET model showed that the existing network is not adequate to provide 
FNQROC guideline residual pressures for critical hydrants within the system.  

Numerous firefighting scenario analyses were conducted on the proposed upgraded network. The 
results are summarised in Table 2.  

Table 2: Firefighting scenarios on proposed upgraded system  

Pipe 
Roughness 

C 
Node Location 

Maximum flow at 
node to allow 12m 
head at adjacent 

hydrant 

Pressure at node 
if drawing 15 L/s 

Pressure at 
adjacent hydrant 
if drawing 15 L/s 

Existing Proposed Existing Proposed Existing Proposed 

100 

 

(FNQROC 
Design 

Roughness) 

14 
BBN 

Carpark 
12.24 

L/s 
12.87 

L/s 
-6.44 m 

* 
-5.77 m 

* 
1.99 m * 2.16 m * 

18 
East 
Lund 
Street 

12.71 
L/s 

13.11 
L/s 

0.25 m * 2.14 m 1.56 m * 3.97 m 

44 
West 
Lund 
Street 

11.15 
L/s 

14.99 
L/s 

-10.70 
m * 

8.48 m 
-8.02 m 

* 
11.97 m 
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Pipe 
Roughness 

C 
Node Location 

Maximum flow at 
node to allow 12m 
head at adjacent 

hydrant 

Pressure at node 
if drawing 15 L/s 

Pressure at 
adjacent hydrant 
if drawing 15 L/s 

Existing Proposed Existing Proposed Existing Proposed 

110 

(systems 
true 

roughness 
based on 
pressure 
and flow 

tests) 

14 
BBN 

Carpark 
13.74 

L/s 
14.42 

L/s 
1.80 m 2.82 m 6.60 m 9.37 m 

18 
East 
Lund 
Street 

13.60 
L/s 

14.7 L/s 7.63 m 9.27 m 6.66 m 10.84 m 

44 
West 
Lund 
Street 

13.09 
L/s 

16.74 
L/s 

-0.59 m 
* 

15.5 m 1.63 m * 17.78 m 

Note:  *Negative pressures in system 
Peak hour flow factor of 0.667 
BBN is Bamanga Bubu Ngadimunku inc. 

As per FNQROC modelling requirements a pipe roughness value (C value) of 100 was used for pipes 
≤150 mm diameter. This roughness for the upgraded network allows between 86% and 100% of the 
required firefighting flow to be achieved at the critical hydrants whilst maintaining the required 12 m 
residual pressure at the adjacent hydrant. The modelling shows that the hydrant at node 14 cannot 
provide 15 L/s of flow due to frictional resistance and limited differential elevation between the reservoir 
and node (46.5m). However, the modelling shows that all the other critical hydrants can provide the 
nominated flow with positive pressure in the system. Additional upgrades (connection of node 2 to node 
14) achieves the 15 L/s flow, however residual pressure at the adjacent hydrant remains less than 
FNQROC requirements.  

Response to the Information Request  

1. Please provide pressure and flow test results on Mossman Gorge Road to allow for calibration of 
the water network model. 

TEC Response: Hydrant pressure and flow tests were conducted by Gilboy Hydraulic Solutions 
in February 2018, refer Appendix B. Advice given, stated the achievable flows from the three 
tested hydrants were between 15 L/s and 17 L/s, residual pressures however, were not above 
12 m head. This does not meet FNQROC Guidelines (Section D6). The measured static 
pressures enabled for back analysis of the reservoir water level location, the calculated water 
level height was above the Top Water Level (TWL) of the reservoir recorded in a council report. 

Earlier testing conducted in August 2017 indicated similar static levels to that of the TWL of the 
Mossman Reservoir #2. The 2017 results under flow conditions vary from the 2018 results. In 
discussions with Council Officers it was determined that these (August 2017) tests were 
undertaken whilst the mains were undergoing maintenance and therefore resulted in low flows 
and residual pressures. The 2017 flow tests are therefore not considered representative of 
normal system operating conditions. 

2. A water supply network analysis incorporating pressure and flow tests is to be provided. 

TEC Response: The hydrant flow tests were used to identify the water level of the reservoir as 
well as provide a value for the roughness of the pipe network. For conservatism the water level 
of 90 m AHD was used and assumed to be the water level of the reservoir at 15% capacity. 
With further checks, the document detailing Council reservoirs stated Mosman Reservoir #2 
has a TWL of 95m, and a Bottom Water Level of 89m. Therefore a 15% capacity at 89.9 m. 

The hydrant flow tests allowed calibration of the existing pipe roughness and indicate the 
operating conditions to have a C value of 110. FNQROC states that the C value for pipes of 
diameter ≤150 mm should be modelled with a C value of 100. Discussion on the system 
performance based on modelled values and flow test values is included below. 
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3. Confirmation whether a booster pump station is required. The determination of the booster pump 
is to have regard to the results of the water supply network analysis.  

TEC Response: A booster pump station may be installed if Council requires that all FNQROC 
guidelines to be met.  

Note: The major influencing factors is the significant distance from the reservoir to the 
community supplied with a 150 mm water main providing significant frictional head loss under 
FF flows (40.15m). The second disadvantage for the community in terms of water supply is the 
elevation relative to the reservoir level, which limits the achievable static and residual head. 

To allow the BBN carpark hydrant to provide FNQROC required firefighting flows, the following 
upgrades would be required: 

▪ Duplicate 925m of the 150 mm watermain (or replace with a 225 mm watermain) prior to 
the Mossman George Community; or 

▪ Duplicate 700 m of 150 mm main (or replace with 225 mm watermain) and connect the 
main along Mossman Gorge Road (node 2) to the carpark hydrant (node 14) with a 150 
mm pipe; or 

▪ Construct a booster pump station to provide 10 m of additional head. 

We do not consider replacement of the existing water main is warranted (or economical) on the 
basis that the infrastructure provides only marginal increase and only under firefighting at 
isolated nodes. In addition, this will result in further congestion of water pipeline infrastructure 
as currently there are a significant number of pipelines along Mosman George Road.  

Further, TEC does not consider duplication of the existing water main is warranted or 
economical as this would provide Council with an inefficient system under normal operation 
(domestic consumption) with significantly reduced velocities, requiring additional operation and 
maintenance considerations.   

Booster – a booster system is not recommended due to the requirement for ongoing 
maintenance (electrical and pump based). A booster will only be required to provide additional 
residual pressure to the system during a firefighting event and with the cumulative effects of all 
conservative assumptions applying concurrently. That is, a QFES fire tender is drawing flows 
higher than 12.9 L/s; and the community demand is 2/3 of PH flows; and the reservoir is not 
full; and the pipe roughness is at C=100 (not C=110 as calibrated from hydrant flow tests). In 
all other reasonable situations, the booster will remain dormant. 

Connection of node 2 to node 14 (no other changes) allows firefighting flows to be achieved 
with 4.5 m residual head at the adjacent hydrant at 2/3 peak hour flow. However, the model 
suggests that negative pressures at the hydrant occur during a FF event (with full PH flows). 
The modelling shows that after the proposed upgrades and connection of Node 2 to Node 14, 
firefighting flows can be achieved with 11.4 m residual head at the adjacent hydrant at 2/3 peak 
hour flow. 

Design Compliance 

▪ Network analysis provided using EPANET 

▪ Average Daily Consumption calculated using equivalent demands per Table 6.1 of 
FNQROC 

▪ 22 meters head minimum pressure provided at peak hourly consumption 

▪ 60 meters head maximum pressures not exceeded 

▪ Properties located on the opposite side of the road to a water reticulation main are 
serviced by a 50 mm loop main. 

▪ All road crossings are 100 mm diameter. 
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Conclusions  

The analysis shows that the existing community does not meet full compliance with current FNQROC 
requirements. The proposed upgrades provide marginal improvement however are still not enough to 
meet full compliance.  In terms of the upgraded system the desktop assessment shows that not all 
hydrants meet the requirements of 15 L/s and 12 m residual head at the adjacent hydrant under the 
FNQROC pipe roughness requirements (C=100). However, the most critical hydrant achieves 12.9 L/s 
and 12 m residual head at the adjacent hydrant. 15 L/s can be drawn from the system at all hydrants 
except that at the BBN Carpark.  

Hydrant flow tests undertaken by Gilboy Hydraulics suggest that the real-world performance of the 
existing network can provide firefighting flows; this suggests that the existing system resistance is less 
than FNQROC design requirements for network design modelling. Due to a long service history of the 
watermain, we believe that the roughness of C=110, back analysed from the hydrant flow tests, is 
representative of real world conditions.  

The subsequent desktop analysis based on the proposed system pipe roughness value of C=110, 
shows that critical hydrants can draw greater than 14.4 L/s with 12 m of residual head at the adjacent 
hydrant. TEC considers that this meets the intent of the FNQROC. Council can be reassured that this 
assessment is supported by hydrant flows tests of the system. This is not a new system; the pipelines 
have been in place for a significant amount of time (and are unlikely to have further changes to pipe 
roughness post commissioning). 

The scenarios modelled include multiple areas of conservatism, these include; the reservoir modelled 
at 15 % capacity, roughness of C = 100 and with firefighting demand along with 2/3 PH demand. 
Cumulative conservativism is built into the model, this provides an overall very conservative operating 
scenario, Council can be somewhat reassured that if one condition was relaxed the system will likely 
meet the other requirements.  

If Council requires strict FNQROC compliance, significant additional infrastructure is required to achieve 
the slight increase in performance for full compliance. 
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Appendix A – Demand calculations on each node (existing network) 

Demand calculations on each node (existing network) 

 

Client DATSIP 

        

Project Mossman Gorge 
   

Calcd. by SB Ckd. by 
 

Job No. 1020 
   

Date 26/02/2018 Date     
 

 

Table 1.  Demand Calculations for Each Node EXISTING 
       

Node 
Number 

Ground Level (m) Lots Associated 
to Node 

Description Total 
EP 

AD 
(L/s) 

MDMM 
(L/s) 

PD 
(L/s) 

PH 
(L/s) 

FF (L/s) 
15L/s + 
2/3PH 

1 90.29 Reservoir - - - - - - - 

2 42 2x Parks - - - - - - - 

3 42.25 - - - - - - - - 

4 42 12 401m2 to 900m2 2.8 0.016 0.024 0.036 0.073 0.048 

5 42 Hydrant - 
 

0.000 0.000 0.000 0.000 0.000 

6 41.5 11 1101m2 to 1500m2 3.4 0.020 0.030 0.044 0.089 0.058 

7 41.5 10 901m2 to 1100m2 3.1 0.018 0.027 0.040 0.081 0.053 

8 41.75 9 401m2 to 900m2 2.8 0.016 0.024 0.036 0.073 0.048 

9 43.25 Hydrant - - - - - - - 

10 43.25 13,14 2x  901m2 to 1100m2 6.2 0.036 0.054 0.081 0.161 0.107 

11 43.5 17, 18 2x  401m2 to 900m2 5.6 0.032 0.049 0.073 0.146 0.096 

12 45.5 15,1 401m2 to 900m2  
Offices 1.0EP/90m2 (400m2) 

7.2 0.042 0.063 0.094 0.189 0.125 

13 45.25 - - - - - - - - 
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14 43.5 46 Offices 1.0EP/90m2 (285+240m2) 5.8 0.034 0.051 0.076 0.152 0.100 

15 45.2 Hydrant 
 

- - - - - - 

16 44.5 8,50,2 Offices 1.0EP/90m2 (200m2) 
2x Park 

2.2 0.013 0.019 0.029 0.058 0.038 

17 44.15 44,3,45,4 Toilets (0.0178ha) 
2x 401m2 to 900m2  

Offices 1.0EP/90m2 (700m2) 

5.6 0.050 0.075 0.113 0.226 0.149 

18 44.15 Hydrant - - - - - - - 

19 43 Hydrant - - - - - - - 

20 42.5 5,6,7 401m2 to 900m2  
Triplex 2bed? 

1101m2 to 1500m2 

11.0 0.064 0.095 0.143 0.286 0.189 

21 41 Hydrant - - - - - - - 
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Table 1.  Demand Calculations for Each Node EXISTING       

Node 
Number 

Ground 
Level (m) 

Lots Associated 
to Node 

Description Total EP AD (L/s) MDMM (L/s) 
PD 

(L/s) 
PH (L/s) 

FF (L/s) 15L/s + 
2/3PH 

22 40 - - - - - - - - 

23 40 42 Park - - - - - - 

24 40.25 - - - - - - - - 

25 40 25 901m2 to 1100m2 3.1 0.018 0.027 0.040 0.081 0.053 

26 41.25 24 1101m2 to 1500m2 3.4 0.020 0.030 0.044 0.089 0.058 

27 40.5 Hydrant - - - - - - - 

28 40.75 23 901m2 to 1100m2 3.1 0.018 0.027 0.040 0.081 0.053 

29 40.25 22,21 2x 401m2 to 900m2 5.6 0.032 0.049 0.073 0.146 0.096 

30 39.5 Hydrant - - - - - - - 

31 39.66 - - - - - - - - 

32 39.85 32 901m2 to 1100m2 3.1 0.018 0.027 0.040 0.081 0.053 

33 39.75 30 1101m2 to 1500m2 3.4 0.020 0.030 0.044 0.089 0.058 

34 39.75 Hydrant  - - - - - - 

35 40.75 29 1101m2 to 1500m2 3.4 0.020 0.030 0.044 0.089 0.058 

36 40 27 901m2 to 1100m2 3.1 0.018 0.027 0.040 0.081 0.053 

37 39.38 Hydrant - - - - - - - 

38 38.25 - - - - - - - - 

39 38.25 38,37 2x 401m2 to 900m2 5.6 0.032 0.049 0.073 0.146 0.096 

40 38.5 36 901m2 to 1100m2 3.1 0.018 0.027 0.040 0.081 0.053 

41 39 35 1101m2 to 1500m2 3.4 0.020 0.030 0.044 0.089 0.058 

42 39 33 401m2 to 900m2 2.8 0.016 0.024 0.036 0.073 0.048 
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43 38.4 Hydrant - - - - - - - 

44 38.25 41,40,39 
2x >1500m2  

1101m2 to 1500m2 
10.8 0.063 0.094 0.141 0.281 15.186 

47 36 

Development on 
line prior to 
Community  

Shop 1.0EP/90m2 
(3000m2)            

 5x 1101m2 to 1500m2 50.3 0.291 0.437 0.655 1.311 0.865 

   
TOTAL 

160.03 0.94 1.42 2.12 4.25 17.80 

   EP L/s L/s L/s L/s L/s 
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Client DATSIP 
        

Project Mossman Gorge 
   

Calcd. by SB Ckd. by 
 

Job No. 1020 
   

Date 26/02/2018 Date     
 

 

Table 1.  Demand Calculations for Each Node POST UPGRADE 
       

Node 
Number 

Ground Level (m) Lots Associated 
to Node 

Description Total 
EP 

AD 
(L/s) 

MDMM 
(L/s) 

PD 
(L/s) 

PH 
(L/s) 

FF (L/s) 
15L/s + 
2/3PH 

1 90.29 Reservoir - - - - - - - 

2 42 2x Parks - - - - - - - 

3 42.25 - - - - - - - - 

4 42 12 401m2 to 900m2 2.8 0.016 0.024 0.036 0.073 0.048 

5 42 Hydrant - 
 

0.000 0.000 0.000 0.000 0.000 

6 41.5 11 1101m2 to 1500m2 3.4 0.020 0.030 0.044 0.089 0.058 

7 41.5 10 901m2 to 1100m2 3.1 0.018 0.027 0.040 0.081 0.053 

8 41.75 9 401m2 to 900m2 2.8 0.016 0.024 0.036 0.073 0.048 

9 43.25 Hydrant - - - - - - - 

10 43.25 13,14 2x  901m2 to 1100m2 6.2 0.036 0.054 0.081 0.161 0.107 

11 43.5 17, 18 2x  401m2 to 900m2 5.6 0.032 0.049 0.073 0.146 0.096 

12 45.5 15,1 401m2 to 900m2  
Offices 1.0EP/90m2 (400m2) 

7.2 0.042 0.063 0.094 0.189 0.125 

13 45.25 - - - - - - - - 

14 43.5 46 Offices 1.0EP/90m2 (285+240m2) 5.8 0.034 0.051 0.076 0.152 0.100 

15 45.2 Hydrant 
 

- - - - - - 

16 44.5 - - - - - - - - 
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17 44.15 44,3,45,4 Toilets (0.0178ha) 
2x 401m2 to 900m2  

Offices 1.0EP/90m2 (700m2) 

5.6 0.050 0.075 0.113 0.226 0.149 

18 44.15 Hydrant - - - - - - - 

19 43 Hydrant - - - - - - - 

20 42.5 5,6,7 401m2 to 900m2  
Triplex 2bed? 

1101m2 to 1500m2 

11.0 0.064 0.095 0.143 0.286 0.189 

21 41 Hydrant - - - - - - - 
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Table 1.  Demand Calculations for Each Node POST UPGRADE       

Node 
Number 

Ground 
Level (m) 

Lots Associated 
to Node 

Description Total EP AD (L/s) MDMM (L/s) 
PD 

(L/s) 
PH (L/s) 

FF (L/s) 15L/s + 
2/3PH 

22 40 - - - - - - - - 

23 40 42 Park - - - - - - 

24 40.25 - - - - - - - - 

25 40 25 901m2 to 1100m2 3.1 0.018 0.027 0.040 0.081 0.053 

26 41.25 24 1101m2 to 1500m2 3.4 0.020 0.030 0.044 0.089 0.058 

27 40.5 Hydrant - - - - - - - 

28 40.75 23 901m2 to 1100m2 3.1 0.018 0.027 0.040 0.081 0.053 

29 40.25 22,21 2x 401m2 to 900m2 5.6 0.032 0.049 0.073 0.146 0.096 

30 39.5 Hydrant - - - - - - - 

31 39.66 - - - - - - - - 

32 39.85 32 901m2 to 1100m2 3.1 0.018 0.027 0.040 0.081 0.053 

33 39.75 30 1101m2 to 1500m2 3.4 0.020 0.030 0.044 0.089 0.058 

34 39.75 Hydrant  - - - - - - 

35 40.75 29 1101m2 to 1500m2 3.4 0.020 0.030 0.044 0.089 0.058 

36 40 27 901m2 to 1100m2 3.1 0.018 0.027 0.040 0.081 0.053 

37 39.38 Hydrant - - - - - - - 

38 38.25 - - - - - - - - 

39 38.25 38,37 2x 401m2 to 900m2 5.6 0.032 0.049 0.073 0.146 0.096 

40 38.5 36 901m2 to 1100m2 3.1 0.018 0.027 0.040 0.081 0.053 

41 39 35 1101m2 to 1500m2 3.4 0.020 0.030 0.044 0.089 0.058 

42 39 33 401m2 to 900m2 2.8 0.016 0.024 0.036 0.073 0.048 
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43 38.4 Hydrant - - - - - - - 

44 38.25 41,40,39 
2x >1500m2  

1101m2 to 1500m2 
10.8 0.063 0.094 0.141 0.281 15.186 

46 44.7 
8,50,2 Offices 1.0EP/90m2 

(200m2) 
2x Park 

2.2 0.013 0.019 0.029 0.058 0.038 

47 36 

Development on 
line prior to 
Community  

Shop 1.0EP/90m2 
(3000m2)            

 5x 1101m2 to 1500m2 50.3 0.291 0.437 0.655 1.311 0.865 

48 37.2 - - - - - - - - 

   
TOTAL 

160.03 0.94 1.42 2.12 4.25 17.80 

   EP L/s L/s L/s L/s L/s 
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Appendix B: Hydrant flow tests as received from Gilboy Hydraulic Solutions 

Hydrant flow tests as received from Gilboy Hydraulic Solutions  

550.5 
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Appendix C – EPANET Model Peak Hour Results 

 

Client DATSIP 
        

Project Mossman Gorge 
    

Calcd. by SB Ckd. by   

Job No. 1020 
    

Date 9/01/2018 Date     
 

EPANET MODEL: Peak Hour Flows (EXISTING NETWORK) 
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Client DATSIP 
        

Project Mossman Gorge 
    

Calcd. by SB Ckd. by   

Job No. 1020 
    

Date 9/01/2018 Date     
 

 

EPANET MODEL: Peak Hour Flows (EXISTING NETWORK) 

Network Table- Nodes 

Node ID Elevation 

m 

Bas Demand 

LPS 

Head 

m 

Pressure 

m 

Junc 3                   42.25 0 87.4 45.15 

Junc 12                  45.5 0.19 87.36 41.86 

Junc 14                  43.5 0.15 87.36 43.86 

Junc 22                  40 0 87.35 47.35 

Junc 23                  40 0 87.35 47.35 

Junc 31                  39.66 0 87.32 47.66 

Junc 33                  39.75 0.09 87.32 47.57 

Junc 24                  40.25 0 87.35 47.1 

Junc 25                  40 0.08 87.35 47.35 

Junc 10                  43.25 0.16 87.38 44.13 

Junc 11                  43.5 0.15 87.37 43.87 

Junc 6                   41.5 0.09 87.32 45.82 

Junc 5                   42 0 87.39 45.39 

Junc 20                  42.5 0.29 87.36 44.86 

Junc 7                   41.5 0.08 87.31 45.81 

Junc 26                  41.25 0.09 87.35 46.1 

Junc 27                  40.5 0 87.35 46.85 

Junc 38                  38.25 0 87.31 49.06 

Junc 39                  38.25 0.15 87.31 49.06 

Junc 43                  38.4 0 87.31 48.91 

Junc 44                  38.25 0.15 87.31 49.06 

Junc 40                  38.5 0.08 87.31 48.81 

Junc 41                  39 0.09 87.29 48.29 

Junc 42                  39 0.07 87.29 48.29 

Junc 37                  39.38 0 87.32 47.94 

Junc 35                  40.75 0.09 87.13 46.38 

Junc 36                  40 0.08 86.91 46.91 

Junc 32                  39.85 0.08 86.88 47.03 

Junc 34                  39.75 0 87.32 47.57 

Junc 30                  39.5 0 87.34 47.84 
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Junc 29                  40.25 0.15 87.3 47.05 

Junc 28                  40.75 0.08 87.31 46.56 

Junc 21                  41 0 87.35 46.35 

Junc 19                  43 0 87.36 44.36 

Junc 17                  44.15 0.23 87.36 43.21 

Junc 18                  44.15 0 87.36 43.21 

Junc 16                  44.5 0.06 87.36 42.86 

Junc 15                  45.2 0 87.36 42.16 

Junc 9                   43.25 0 87.38 44.13 

Junc 4                   42 0.07 87.39 45.39 

Junc 8                   41.75 0.07 87.32 45.57 

Junc 13                  45.25 0 87.36 42.11 

Junc 2                   42 0 87.41 45.41 

Junc 1                   19 0 89.46 70.46 

Junc 46                  0 0 89.46 89.46 

Junc 47                  36 1.31 87.8 51.8 

Resvr 45                 90 -4.12 90 0 

 

Client DATSIP 
        

Project Mossman Gorge 
    

Calcd. by SB Ckd. by   

Job No. 1020 
    

Date 9/01/2018 Date     
 

EPANET MODEL: Peak Hour Flows (EXISTING NETWORK) 

Network Table- Links 

Link ID Length 

m 

Diameter 

m 

Roughness Flow 

L/s 

Velocity 

m/s 

Unit Headloss 

m/km 

Friction Factor 

Pipe 22                  8.475 100 100 0 0 0 0 

Pipe 33                  43.17 100 100 0.34 0.04 0.06 0.062 

Pipe 24                  18.55 100 100 0.4 0.05 0.08 0.06 

Pipe 11                  10.83 100 100 0.15 0.02 0.01 0.068 

Pipe 5                   8.606 25 100 0.13 0.26 8.37 0.06 

Pipe p10                 51.01 100 100 1.33 0.17 0.74 0.051 

Pipe 26                  2 100 100 0 0 0 0 

Pipe 40                  27.02 100 100 0.39 0.05 0.08 0.061 

Pipe 46                  42.43 100 100 0.15 0.02 0.01 0.07 

Pipe 42                  7.088 25 100 0.08 0.16 3.53 0.064 

Pipe 43                  19.77 25 100 -0.01 0.02 0.05 0.083 

Pipe 44                  6.845 25 100 -0.08 0.17 3.56 0.064 

Pipe 45                  37.42 100 100 0.15 0.02 0.01 0.07 
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Pipe 39                  44.65 100 100 0.54 0.07 0.14 0.058 

Pipe 38                  31.82 100 100 0.54 0.07 0.14 0.058 

Pipe 36                  17.08 25 100 0.16 0.33 12.81 0.058 

Pipe 37                  7.489 25 100 0.08 0.17 3.55 0.064 

Pipe 34                  0.9848 100 100 0 0 0 0 

Pipe 35                  6.763 25 100 0.25 0.51 28.83 0.054 

Pipe 31                  42.17 100 100 0.88 0.11 0.34 0.054 

Pipe 30                  34.05 100 100 0.88 0.11 0.34 0.054 

Pipe 29                  6.869 25 100 0.12 0.24 7.32 0.06 

Pipe 25                  20 100 100 0.2 0.02 0.02 0.068 

Pipe 28                  20 25 100 0.03 0.05 0.44 0.076 

Pipe 27                  6.869 25 100 0.11 0.22 5.97 0.061 

Pipe 41                  19.85 100 100 0.16 0.02 0.01 0.069 

Pipe 23                  13.54 150 100 1.28 0.07 0.09 0.054 

Pipe 21                  30.01 150 100 1.28 0.07 0.09 0.054 

Pipe 20                  52.16 150 100 1.28 0.07 0.09 0.054 

Pipe 19                  11 150 100 0.23 0.01 0 0.071 

Pipe p36                 0.6612 150 100 0.23 0.01 0 0 

Pipe 18                  54.01 150 100 0.23 0.01 0 0.069 

Pipe 17                  20.63 150 100 0.46 0.03 0.01 0.063 

Pipe 16                  25.98 150 100 0.52 0.03 0.02 0.061 

Pipe 15                  12.82 150 100 0.52 0.03 0.02 0.062 

Pipe 12                  45.92 100 100 0.86 0.11 0.33 0.054 

Pipe 10                  0.896 100 100 1.17 0.15 0.58 0.052 

Pipe p43                 35.56 100 100 1.17 0.15 0.58 0.052 

Pipe 3                   31.09 100 100 -0.32 0.04 0.05 0.063 

Pipe 4                   1.511 100 100 -0.13 0.02 0.01 0.045 

Pipe 6                   9.593 25 100 -0.04 0.08 0.95 0.071 

Pipe 7                   9.335 25 100 -0.04 0.08 1.02 0.071 

Pipe 8                   10.65 25 100 -0.11 0.23 6.72 0.061 

Pipe 13                  5.8 100 100 0.15 0.02 0.01 0.076 

Pipe 14                  69.7 100 100 0.15 0.02 0.01 0.069 

Pipe 2                   45.4 150 100 2.81 0.16 0.41 0.048 

Pipe 1                   930 150 100 2.81 0.16 0.41 0.048 

Pipe 9                   650 150 100 4.12 0.23 0.83 0.045 

Pipe 32                  1000 225 100 0 0 0 0 

Pipe 47                  2000 150 100 -4.12 0.23 0.83 0.045 
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Client DATSIP 
        

Project Mossman Gorge 
    

Calcd. by SB Ckd. by   
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EPANET MODEL: Run 19N – Peak Hour Flows @ C=100 with all new alterations 

 

 

Peak Hour Flows with proposed changes
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EPANET MODEL: Run 19N – Peak Hour Flows @ C=100 with all new alterations 

Network Table- Nodes 

Node ID Elevation 

m 

Base Demand 

LPS 

Demand 

LPS 

Head 

m 

Pressure 

m 

Junc 3                   42.25 0 0 87.35 45.1 

Junc 12                  45.5 0.189 0.19 87.34 41.84 

Junc 14                  43.5 0.152 0.15 87.34 43.84 

Junc 22                  40 0 0 87.34 47.34 

Junc 23                  40 0 0 87.34 47.34 

Junc 31                  39.66 0 0 87.35 47.69 

Junc 33                  39.75 0.089 0.09 87.35 47.6 

Junc 24                  40.25 0 0 87.34 47.09 

Junc 25                  40 0.081 0.08 87.34 47.34 

Junc 10                  43.25 0.161 0.16 87.34 44.09 

Junc 11                  43.5 0.146 0.15 87.34 43.84 

Junc 6                   41.5 0.089 0.09 87.35 45.85 

Junc 5                   42 0 0 87.35 45.35 

Junc 20                  42.5 0.286 0.29 87.34 44.84 

Junc 7                   41.5 0.081 0.08 87.34 45.84 

Junc 26                  41.25 0.088 0.09 87.34 46.09 

Junc 27                  40.5 0 0 87.34 46.84 

Junc 38                  38.25 0 0 87.37 49.12 

Junc 39                  38.25 0.146 0.15 87.37 49.12 

Junc 43                  38.4 0 0 87.39 48.99 

Junc 44                  38.25 0.281 0.28 87.39 49.14 

Junc 40                  38.5 0.081 0.08 87.37 48.87 

Junc 41                  39 0.089 0.09 87.37 48.37 

Junc 42                  39 0.073 0.07 87.37 48.37 

Junc 37                  39.38 0 0 87.36 47.98 

Junc 35                  40.75 0.089 0.09 87.34 46.59 

Junc 36                  40 0.081 0.08 87.32 47.32 

Junc 32                  39.85 0.081 0.08 87.32 47.47 

Junc 34                  39.75 0 0 87.35 47.6 

Junc 30                  39.5 0 0 87.35 47.85 
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EPANET MODEL: Run 19N – Peak Hour Flows @ C=100 with all new alterations 

Network Table- Links 

Link ID Length 

m 

Diamet
er 

m 

Roughnes
s 

Flow 

L/s 

Velocity 

m/s 

Unit 
Headloss 

m/km 

Friction 
Factor 

Pipe 
22                  8.475 100 100 0 0 0 0 

Pipe 
33                  43.17 100 100 0.34 0.04 0.06 0.062 

Pipe 
24                  18.55 100 100 0.4 0.05 0.08 0.06 

Pipe 
11                  10.83 100 100 0.18 0.02 0.02 0.068 

Pipe 5                   8.606 50 100 -0.13 0.07 0.29 0.065 

Pipe 
p10                 51.01 100 100 -0.52 0.07 0.13 0.058 

Pipe 
26                  2 100 100 0 0 0 0 

Junc 29                  40.25 0.146 0.15 87.34 47.09 

Junc 28                  40.75 0.081 0.08 87.34 46.59 

Junc 21                  41 0 0 87.34 46.34 

Junc 19                  43 0 0 87.34 44.34 

Junc 17                  44.15 0.226 0.23 87.34 43.19 

Junc 18                  44.15 0 0 87.34 43.19 

Junc 9                   43.25 0 0 87.34 44.09 

Junc 4                   42 0.073 0.07 87.35 45.35 

Junc 8                   41.75 0.073 0.07 87.35 45.6 

Junc 13                  45.25 0 0 87.34 42.09 

Junc 2                   42 0 0 87.36 45.36 

Junc 1                   19 0 0 89.43 70.43 

Junc 100                 12 0 0 89.43 77.43 

Junc 48                  37.2 0 0 87.4 50.2 

Junc 15                  44.1 0 0 87.34 43.24 

Junc 16                  44.4 0 0 87.34 42.94 

Junc 46                  44.7 0.058 0.06 87.34 42.64 

Junc 47                  36 1.311 1.31 87.66 51.66 

Resvr 45                 90 #N/A             -4.25 90 0 
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Pipe 
40                  27.02 100 100 0.39 0.05 0.08 0.061 

Pipe 
46                  42.43 100 100 0.28 0.04 0.04 0.064 

Pipe 
42                  7.088 50 100 0.08 0.04 0.11 0.071 

Pipe 
43                  39 50 100 -0.01 0.01 0 0.095 

Pipe 
44                  6.845 50 100 -0.09 0.04 0.13 0.069 

Pipe 
45                  37.42 100 100 -1.17 0.15 0.58 0.052 

Pipe 
39                  44.65 100 100 -0.78 0.1 0.28 0.055 

Pipe 
38                  31.82 100 100 -0.78 0.1 0.28 0.055 

Pipe 
36                  37 50 100 0.16 0.08 0.44 0.063 

Pipe 
37                  7.489 50 100 0.08 0.04 0.12 0.07 

Pipe 
34                  0.9848 100 100 0 0 0 0 

Pipe 
35                  6.763 50 100 0.25 0.13 0.98 0.059 

Pipe 
31                  42.17 100 100 -0.44 0.06 0.1 0.059 

Pipe 
30                  34.05 100 100 -0.44 0.06 0.1 0.059 

Pipe 
29                  6.869 50 100 -0.13 0.07 0.28 0.066 

Pipe 
25                  20 100 100 0.19 0.02 0.02 0.067 

Pipe 
28                  43.8 50 100 0.02 0.01 0.01 0.087 

Pipe 
27                  6.869 50 100 0.1 0.05 0.18 0.068 

Pipe 
41                  19.85 100 100 0.16 0.02 0.01 0.068 

Pipe 
23                  13.54 150 100 -0.05 0 0 0 

Pipe 
21                  30.01 150 100 -0.05 0 0 0.132 

Pipe 
20                  52.16 150 100 -0.05 0 0 0.076 

Pipe 
19                  11 150 100 -0.28 0.02 0.01 0.067 
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Pipe 
p36                 0.6612 150 100 -0.28 0.02 0 0 

Pipe 
12                  45.92 100 100 0.3 0.04 0.05 0.063 

Pipe 
10                  0.896 100 100 0.65 0.08 0.2 0.057 

Pipe 
p43                 35.56 100 100 0.65 0.08 0.2 0.056 

Pipe 3                   31.09 100 100 -0.32 0.04 0.05 0.063 

Pipe 4                   1.511 100 100 -0.13 0.02 0.01 0.045 

Pipe 6                   9.593 50 100 -0.04 0.02 0.03 0.08 

Pipe 7                   9.335 50 100 -0.04 0.02 0.04 0.079 

Pipe 8                   10.65 50 100 -0.11 0.06 0.23 0.066 

Pipe 
13                  5.8 100 100 0.15 0.02 0.01 0.067 

Pipe 
14                  69.7 100 100 0.15 0.02 0.01 0.07 

Pipe 2                   45.4 150 100 1.49 0.08 0.13 0.052 

Pipe 9                   650 150 100 4.25 0.24 0.88 0.045 

Pipe 
32                  1000 12 100 0 0 0 0 

Pipe 1                   330 150 100 -1.49 0.08 0.13 0.052 

Pipe 
48                  600 150 100 -2.94 0.17 0.45 0.047 

Pipe 
49                  30.7 150 100 -1.45 0.08 0.12 0.053 

Pipe 
55                  71.02 50 100 0.04 0.02 0.03 0.078 

Pipe 
17                  31.05 100 100 0.05 0.01 0 0.088 

Pipe 
16                  59.18 50 100 -0.01 0 0 0.095 

Pipe 
15                  10.92 100 100 -0.01 0 0 0 

Pipe 
50                  8.32 150 100 -0.28 0.02 0.01 0.068 

Pipe 
51                  45.69 150 100 -0.28 0.02 0.01 0.067 

Pipe 
47                  2000 150 100 -4.25 0.24 0.88 0.045 

 

 

Firefighting flows in water main from reservoir 

Q = 17.84 L/s   C=100   
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∆ℎ

100𝑚
= (

3.35 ∗ 106 ∗ 𝑄

𝐷2.63 ∗ 𝐶
)

1.852

 

 

 

If the pipe is ∅150 mm   

∆ℎ

100𝑚
= 1.255𝑚/100𝑚 

If the pipe is ∅225 mm 

∆ℎ

100𝑚
= 0.174𝑚/100𝑚 

If a ∅150 mm duplication   

∆ℎ

100𝑚
=

0.348𝑚

100𝑚
 𝑒𝑎𝑐ℎ 

∆ℎ

100𝑚
=

0.696𝑚

100𝑚
  

 

Therefore, for every 100 m of pipeline replaced with a ∅225 mm pipe will provide 1.081m of extra 

head to the site. Or for every 100 m of duplicated ∅150 mm pipe will provide 0.529m of extra head to 
the site. 
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Appendix D  

1020-Sketch 1 – Node Plan Layout of Existing Network 
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Appendix E  

1020-Sketch 2 – Node Plan Layout of Proposed Layout 
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Appendix F 

Engineering Drawings 1020-028 and 029 
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Client: DATSIP Calc. By: SB

Project: Mossman Gorge Community Date: 29/03/2018

Job No.: 1020

Development Type Demand Rate Demand Units Demand Comments

Single Family Dwelling

Lot > 1500m² 3.7 EP per Connection 2 8 40,39

Lot 1101m² to 1500m² 3.4 EP per Connection 7 24 11, 7, 24, 29, 30, 35, 41

Lot 901m² to 1100m² 3.1 EP per Connection 8 25 10, 13, 14, 23, 32, 36

Lot 401m² to 900m² 2.8 EP per Connection 11 31 1, 3, 4, 5, 9, 12, 17, 18, 21, 22, 37, 38

Multi Unit Accommodation

Units with 3 bedrooms 2.2 EP per connection 12 27 39 (3 Units), 25, 27, 33 (duplex), 6 (triplex)

Commercial 1.0 EP per 90 sqm GFA 1825 21 area of 

exisiting 

buildings

Parks, Recreation & Community Purpose 20.0 EP per hectare 1.3 26 (FROM WSA)

TOTAL 162 Equivalent Persons



Client: DATSIP

Project: Mossman Gorge Subdivision Calc. By: SB

Job No.: 1020 Date: 6/04/2018

PROPOSED PUMP STATION 

Depth of Wet Well

DATA REQUIRED Qty Units Notes/Source etc.

Connected Population 162 EP

Design inflow/pump rate 3.387 L/s  PWWF

Pump Station Internal Diameter 2.1 m

No. Pump Starts 2 No.

Incoming Sewer Level 35.59 m

Ground Level 38.47 m

Min. Storage Volume = (0.9 x Pump rate)/No. Pump Starts = 1.52 m
3

Storage Depth = Volume/Cross Sectional Area = 0.440 m

Adopted Depth = 0.300 mm

Storage Volume = 1.039 m
3

Time to Fill @ 5ADWF = Volume/inflow = 5.1 min

Time to Fill @ADWF = 25.6 min

Time to Fill @5ADWF = 5.1 min

Adopted Pump Flow Rate 6.5 L/s

Pumping Time = 2.7 min

No. Starts/Hour = 2 No.

Levels

Alarm Level = IL-200mm = 35.390 m

Top Water Level (TWL)/Standby Start = AL - 200mm = 35.190 m

Duty Start = SL - 200mm = 34.990 m

Bottom Water Level (BWL)/Pump Stop = DS - Storage Depth = 34.690 m

Pump Station Invert Level = PS - 450mm = 34.240 m

Overall Depth = 4.230 m

Outlet Pipe IL = 37.67 m

Chamber IL = 37.470 m

Valve Pit Base RL = 37.320 m

Depth of Valve Box Below Ground = 1.150 m



Overflow and Emergency Storage

Pressure main (assumed 600mm below top of P.S.) 38.020 m AHD

Emergency storage depth in wet well above Pump Stop = 2.830 m

Emergency storage above Pump Stop = 9.802 m
3

Emergency storage in sewer gravity system - piped system = 4.79466225 m
3

Emergency storage in sewer gravity system - MH's = 6.38192047 m
3

overflow tank = 0.00 m
3

Total storage volume = 23.809 m
3

Emergency storage required = 4 hrs @ ADWF above Pump Stop = 7.290 m
3

Time to fill emergency storage @ ADWF = Volume/inflow = 9.763 hrs

Time to fill emergency storage @ 5 x ADWF = Volume/inflow = 1.953 hrs

Note: Additional storage is avalilable in the rising main

Buoyancy

F.O.S = 1.2

Uplift Force x FOS = Dead Load

Data:

Pump Station Wall Thickness = 230 mm

Valve Box Wall/Base Thickness = 150 mm

Wet Well Inside Diameter = 2.1 m

Valve Box Internal Width W = 1 m

Valve Box Internal Length = 1.5 m

Unit Weight Water = 9.81 kN/m3

Unit Weight Concrete = 24 kN/m3

Buoyant Weight Concrete (Plug) = 12.228 kN/m3 (includes FOS)

Calculation:

Wet Well OD = 2.56 m

Valve Box Base Area = 2.34 m2

Volume of Concrete = 8.633115 m3 Excluding Plug

Displaced Water Volume = 24.96867 m3 Excluding Plug

Uplift Force x FOS = 293.9312 kN

Dead Load = 207.1948 kN

Required Plug Weight = 86.7364 kN

Volume Plug + Plug Surround = 7.093261 m3 Includes plug surround walls

Minimum Thickness of Plug  = 1.378085 m

Rounded up  to Nearest 0.1m = 1.4 m



DATSIP

Mossman Gorge Subdivision Calc. By: SB

1020 Date: 6/04/2018

SYSTEM RESISTANCE CURVE

COMMENTS

LEVELS PS top water level 35.19 Pump Start Level

PS bottom water level 34.69 Pump Stop Level

PS outlet level 37.67 Pressure Main/Gravity Sewer

PM high point 0 on rising main ( if any, 0 otherwise ) c1 6.69023

PM high point chainage 0 on rising main ( if any, 0 otherwise ) c1*ADWF 3.38693

PM Diameter 80 millimetres (rising main) Assumes single pipe diameter 5*ADWF 2.53125

PM Length 451 metres

Connected EP 162

Req'd Pump Rate 1 (L/s) 6.50

Q PIPEWORK FRICTION LOSSES FRICTION LOSSES TO HIGH POINT FITTING LOSSES

(L/s) HEAD (MAX) HEAD (MIN) HEAD (MAX) HEAD (MIN) V k * V
2/2g (MAX) (MIN)

C= 100 C= 150 C= 100 C= 150 (m/s) K= 3.8

0.000 0.00 0.00 0.00 0.00 0.00 0.00 2.98 2.48

0.650 0.26 0.12 0.00 0.00 0.13 0.00 3.25 2.61

1.000 0.58 0.27 0.00 0.00 0.20 0.01 3.57 2.76

1.650 1.47 0.69 0.00 0.00 0.33 0.02 4.47 3.20

2.300 2.72 1.28 0.00 0.00 0.46 0.04 5.74 3.81

2.950 4.32 2.04 0.00 0.00 0.59 0.07 7.36 4.58

3.600 6.24 2.95 0.00 0.00 0.72 0.10 9.32 5.53

4.250 8.49 4.01 0.00 0.00 0.85 0.14 11.61 6.62

4.900 11.05 5.21 0.00 0.00 0.97 0.18 14.21 7.88

5.550 13.92 6.57 0.00 0.00 1.10 0.24 17.13 9.28

DUTY 1 6.500 18.65 8.80 0.00 0.00 1.29 0.32 21.95 11.60

7.150 22.25 10.50 0.00 0.00 1.42 0.39 25.62 13.37

7.800 26.14 12.33 0.00 0.00 1.55 0.47 29.58 15.28

8.450 30.31 14.30 0.00 0.00 1.68 0.55 33.84 17.33

9.100 34.77 16.41 0.00 0.00 1.81 0.63 38.39 19.52

9.750 39.51 18.65 0.00 0.00 1.94 0.73 43.22 21.85

1.501

1.503

PUMP HEAD

6.5L/s @ 11.6m
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