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Ripley Valley: Secondary Urban Centre East (SUCE)

Neighbourhood Master Plan - Water Supply & Sewerage Supplementary Report

1. INTRODUCTION

This Supplementary Water Supply and Sewerage Report is in response to questions raised and
clarification sort by Ipswich Water (IW) in relation to the Secondary Urban Centre East (SUCE)
Neighbourhood Plan submission (December 2009). This report provides supplement
information to the initial Water and Sewerage Infrastructure Report document (Report No:
790065-025-SUCE-004) and responds to the following:

1. Review the configuration options for the proposed sewer rising mains from the SUCE to the
Urban Core (UC) and from the UC to Robertson Road, and evaluate implications for
servicing beyond the first ten years of growth.

Response is outlined in section 2 of this report.

2. Review the impact of providing dedicated bulk supply mains from the SRWP to the existing
reservoirs.

» The current proposed arrangement includes pressure reducing valves from the existing
and proposed mains between the SRWP and the reservoirs to allow supply directly into
the distribution network.

s The proposed corridor and timing for the 600mm diameter water main through
Swanbank has not been confirmed.

Therefore, the alternative configurations are to be considered, including upsizing current
proposed mains, alternative routes and easement implicatons.

Response is outlined in section 3 of this report.

o SUCE SEWERAGE RISING MAIN ANALYSIS

2.1 Forecast Growth and Loads

The forecast growth and loads for the SUCE from the NMP and the ultimate upstream
catchment based on constant growth between years 10 - 20 are summarised in Table 1
and detailed in Table A1 in Appendix A. The nominal start year for development has been
taken as 2011.

Table 1 - NMP forecast Growth and Loads*

0 0

1
AUl 0 1466 1,832 1,834 1954 2200 2,931

growth)

Balance of

Catchment (annual 0 0 0 0 0 0 5380 8070 13,449
EP growth)

Cumulative EP 0 1,466 3,298 5132 7086 9286 17,597 25667 39,116
ADWE (I/s) 00 39 88 137 189 247 46.8 683  104.1
RWWE (I/s) 00 195 439 683 943 1236 2342 3416 5206

*See ‘Appendix A’ Table A1 for further details

Amex Corporation Page 1
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Ripley Valley: Secondary Urban Centre East (SUCE)

Neighbourhood Master Plan - Water Supply & Sewerage Supplementary Report

2.2 Capacity and Cost of Various Rising Main Combinations

The maximum capacity and cost of various rising main combinations based on limiting the
maximum pumping head to approximately 55m (i.e. limit of a typical pump) and a maximum
velocity of 2.5 m/s is summarised in Table 2 and detailed in Table A2 in Appendix A. The
costs assume minimum cover, good soil and do not include an allowance for adverse
geotechnical conditions. Therefore, have an expected accuracy of 50%.

Table 2 — Capacity and Cost of Various Rising Main Combinations*

: Maximum Flow 4
150 33

2,453 636,300

200 69 5,180 932,400
250 123 9,203 1,045,800
300 177 13,261 1,295,700
375 276 20,736 1,724,100
450 397 29,827 2,221,800
150 + 200 =0 7,560 1,568,700
150 + 300 108 14,876 1,932,000
150 + 375 295 22,163 2,360,400
150 + 450 415 12,922 2,858,100
200 + 250 172 12,922 1,978,200
200 +300 221 16,604 2,228,100
200 +375 315 23,666 2,656,500
200 + 450 433 32,531 3,154,200
250 +300 255 19,158 2,341,500
250 + 375 346 25,995 2,769,900
250 + 450 460 34,560 3,267,600

*See ‘Appendix A’ Table A2 for further details

The maximum capacity of the various rising main combinations and the forecast population
growth for the SUCE in the NMP for the first ten years and beyond to ultimate for the
catchment is shown on Graph 1.

Amex Corporation Page 2
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Ripley Valley: Secondary Urban Centre East (SUCE)
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Capacity of Various Rising Main Combinations compared to the Forecast
Population
45000
40000 —o—DIA (mm)
—{f— 150
35000 —_—— 4 =
e ——— sl el =22l
30000 -_ - - ‘ ' ¢ :gg
4 450
25000 150+ 250
= g j ; ~——150 + 300
20000 > 4— 150 + 375
# % / L —8— 150 + 450
15000 - e . "4 s === 200 + 250
M— =200 + 300
10000 = = i 200 + 375
o — > 200 + 450
——250 + 300
AHK = = s e 250 + 375
& L & 250 + 450
0 T = T —$ ! Population
0 10 20
Year
Graph 1 — Capacity of various Rising Mains compared to the Population Forecast
Graph 1 indicates a minimum hydraulic equivalent diameter of 250mm is required to
service the SUCE for the first ten years and that a hydraulic equivalent diameter of 375mm
could service approximately half the ultimate catchment. A minimum hydraulic equivalent
diameter of 300mm is required to service just the ultimate SUCE.
2.3 Retention Times of Various Combinations
Whilst the rising main between the SUCE and UC is relatively short (i.e. approximately
2,100m) the retention time in the initial years for mains above 200mm diameter is high. To
reduce the retention time during the initial years of development the rising main is proposed
to be staged. Given the potential high growth forecast the first stage rising main is
proposed as a 150mm main (i.e. in lieu of a minimum of 100mm) to provide capacity for
approximately the first 2,450 EP. The retention time for various pipe combinations are
summarised in Table 3 and detailed in Table A3 in Appendix A. The retention times do not
include the retention time from the UC to Robertson Road where it connects to the existing
external Bundamba Creek trunk sewer network.
Amex Corporation Page 3
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Ripley Valley: Secondary Urban Centre East (SUCE)

Neighbourhood Master Plan - Water Supply & Sewerage Supplementary Report

Table 3 — Retention Times of Various Combinations involving an initial 150mm main

Option First 2013 2015 2017 2019 2021 2023 2026
100 lots
Diameter (mm) 150 150 250 250 250 1504250 150+250

Retention Time

1 14.3 2.6 3.3 2.1 1.5 1.6
(hrs)
Capacity (EP) 2,453 2,453 9,203 9,203 9,203 11,007 11,007
Diameter (mm) 150 150 300 300 300 300 150+300
2 Reteption Tlme: | gy g 26 4.7 3.0 2.2 17
(hrs)
Capacity (EP) 2,453 2,453 13,261 13,261 @ 13,261 13,261 14,876
Diameter (mm) 150 150 375 375 375 375 375 150+375
3 RetentonImeRt oot 26 7.3 4.7 34 2.6 14
(hrs)
Capacity (EP) 2,453 2,453 20,736 20,736 20,736 20,736 20,736 22,163
Diameter (mm) 150 150 450 450 450 450 450 450
4 Retention Tine | 445 26 10.6 6.8 49 3.8 2.0 14
(hrs)
Capacity (EP) 2,453 2,453 | 29,827 29,827 = 29,827 29,827 29,827 29,827
Notes:
Red font indicates where capacity is exceeded.
Table 3 indicates if the 300mm diameter main part of the proposed 150mm and 300mm
combination to service the SUCE under the NMP was increased to a 375mm diameter at
an additional cost of $430,000 (from Table 2) then this would provide capacity for
approximately half the ultimate catchment and delay the trunk gravity sewer by
approximately 5 years assuming a constant growth profile for the balance of development
after the NMP. However, the retention time transferring from the 150mm to the 375mm
when the 150mm reaches capacity is 7.3 hours and this does not include the retention time
in the proposed rising main between the UC and Robertson Road.
Increasing the 300mm diameter main to a 450mm diameter at an additional cost of
$926,000 (from Table 2) would provide capacity for approximately three quarters of the
ultimate catchment and delay the trunk gravity sewer by approximately 7 years assuming a
constant growth profile for the balance of development after the NMP. However, the
retention time transferring from the 150mm to the 450mm when the 150mm reaches
capacity is 10.6 hours and this does not include the retention time in the proposed rising
main between the UC and Robertson Road.
The retention time in the 150mm diameter main for the first 100 lots is approximately 14.3
hours and will need careful management. Initially, additional measures may be required
depending on actual growth.
Amex Corporation Page 4
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3. BULK WATER SUPPLY OPTIONS

The current supply philosophy as outlined in the structure plan is for bulk water to be
supplied from the Southern Regional Water Pipeline (SRWP) to the proposed Ripley Valley
reservoirs via trunk mains which also have a direct connection to the distribution network
through Pressure Reducing Valves (PRVs).

As part of the RFI process and in response to a request from Ipswich Water the impact of
the following alternative supply philosophies have also been briefly considered:

1. No eastern connection via the Swanbank Enterprise Park; and

2. No eastern connection via the Swanbank Enterprise Park and the proposed trunk
main from the SRWP established as dedicated supply main to the Ripley Valley
Reservoirs (i.e. no PRVs with a direct connection to the distribution network).

The above scenarios have been hydraulically modelled and compared to the current supply
scenario proposed by the structure plan i.e. Business as Usual (BAU) scenario. The
impact on the proposed pipe sizes is shown on the attached figures (see Appendix A).

The analysis indicates the following:

e With no eastern connection main — There is generally a difference in the order of
one to two pipe sizes at ultimate for the SRWP to the western low level reservoir
trunk main. There is also a requirement for a nominal 675mm diameter main from
the direction of the western low level reservoirs to the eastern low level reservoirs in
lieu of the 600mm eastern connection main via the Swanbank Enterprise Park;

e With no eastern connection main and no PRVs — There is generally a difference in
the order of one to two pipe sizes at ultimate to the trunk main from the SRWP.
The trunk main required to provide a dedicated outlet from the western low level
reservoirs also needs to increase in size; and

e The required infrastructure for the option for no PRVs but retaining the eastern
connection would be no worse than the option with no eastern connection and no
PRVs.

The cost of the ultimate pipes for each of the above three options is given in Table 4.

Table 4 — Cost Breakdown

No Eastern
Asset No Eastern Conn Connectmn & No

PRVs $3,000,000 $2,000,000
Water mains $36,830,190 $40,445,380 $39,909,920
Total $39,830,190 $42,445,380 $39,909,920

This indicates a capital cost difference of less than 10% between the options. The option
with the lowest capital cost is the BAU scenario. However, the cost analysis does not
consider staging or the impact physical site constraints could have on staging (e.g. specific
road reserve widths).

Amex Corporation Page 5
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The above preliminary investigation is for information purposes only. However, it does
indicate that alternate supply arrangements could be addressed through the Infrastructure
Agreement and provides an indication of the impact on pipe sizes and capital costs.

Ipswich Water in recent discussions (i.e. phone conversation with Daniel O'Brien on the
12™ May 2010) have indicated a preference for dedicated supply mains to the Ripley Valley
reservoirs from the SRWP (i.e. no direct connections to the distribution network from this
main through PRVs). However, this has not currently been adopted by Ipswich Water and
no amendments are currently proposed by Ipswich Water without further investigation and
consideration of actual growth rates and associated staging.

Amex Corporation Page 6
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4, CONCLUSIONS

4.1 Sewer Rising Main

The following conclusions and recommendations can be drawn from the assessment:

o A minimum 250mm diameter rising main is required to service the first ten years of
SUCE development as per the NMP. A minimum 300mm diameter rising main is
required to service just the ultimate SUCE development (i.e. excluding the balance of
the upstream catchment);

e To reduce initial retention times (i.e. risk of septicity) and provide greater flexibility for
various potential growth profiles the proposed rising main between the SUCE and the
UC should be staged;

o The proposed first stage should be a 150mm diameter main. This provides capacity
for approximately 2,450 EP (i.e. approximately 900 lots at 2.7 EP/ET). Even with a
150mm diameter main there is potential for high retention times for the initial
development depending on growth (e.g. 14.3 hours for the first 100 lots). However,
given the proposed growth rates that would see the capacity of a 150mm diameter
main exceeded within 3 years there is no significant advantage in reducing the first
stage main to a 100mm diameter main. The proposed 150mm main rising main will
require careful management and, depending on actual growth, additional measures
may be required initially to avoid septicity issues in the main;

o In the interim, only a 150mm and 300mm main combination is required to service the
SUCE including the area defined in the NMP. Increasing the 300mm to a 375mm or
450mm will cost an additional $430,000 and $930,000 respectively and increase the
capacity from 14,880 EP (i.e. 38% of the ultimate catchment of 39,116) to 22,160 EP
(i.e. 57% of the ultimate catchment of 39,116) and 31,180EP (i.e. 80% of the ultimate
catchment of 39,116) respectively. However, there is an increase in the retention
time in the rising main in the hand over from the 150mm main. There will also be an
increase in the operating costs for running the pump stations for longer. Offsetting
this is the deferment of the gravity trunk sewer capital cost of between 5 to 7 years
for a 375mm and 450mm respectively;

° Costs above exclude the capital costs of changing pumps.

4.2 Bulk Water Supply

Investigations into the options for bulk water supply indicates a capital cost difference of
less than 10% between the options. The option with the lowest capital cost is the ‘Business
As Usual' (BUA) scenario. However, the cost analysis does not consider staging or the
impact that physical site constraints could have on staging (e.g. specific road reserve
widths).
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APPENDIX A:

Table A1
NMP forecast Growth and Loads

Table A2
Capacity and Cost of Various Rising Main Combinations

Table A3
Rising Main Options/Combinations

Figure 1(s)
Business As Usual (i.e. as proposed)

Figure 2(s)
Excluding eastern connection

Figure 3(s)
Excluding eastern connection and PRVs

Amex Corporation
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TABLE Al - PROJECTED GROWTH ASSUMPTION

SUCE (EP Growth) 0] 1466/ 1.832| 1,834] 1,954] 2200 2931 0 0] 12,217 32.5 162.6
Balance of Catchment (EP Growth) 0 0 0 0 0 0] 5380| 8070| 13450| 26,899 71.6 | 358.0 l
Cumulative EP 0| 1466| 3,298| b5132| 7,086| 9,286| 17,597 | 25,667 39,116

ADWF (L/s) 0.0 3.9 8.8 13.7 18.9 24.7 46.8 68.3 104.1

PWWF (L/s} 0.0 19.5 43.9 68.3 94.3| 123.6| 234.2| 3416 520.6

Note:

ADWF based on 230 [/EP/D

PWWF = 5 x ADWF



1L 0 PRoY aA3SE 0) 40 91w 10 4a Aaojan seyye Moy padund Uy
SAUSZ 49 40104 1 (schund Jo uull 18190 91) peay WSS saula oy pacund ey

sajoN
8T 9T [ (X 68 B'EL TIE 6891 05F +05¢ £65t1  [98'6 _ [9s0'L RET'S  |g6e't  Jasw'l ocz 003’492’ [o 035'VE (=3 5T Mol paduing Xepy
Vi 0z (3 [T [E] 90T BEL S62L “SLE+0SC (65'(T 198’6 |9s0'L  |cer's  |eeze  |9avT  |oit D0S'GILZ |0 56652 D0EC LT MBI pediing xep
ST [ 3 s 08 64T L6 00E + 052 L65'LT 982 980°L ZEL'S BEZ'E 99%°F 0Lz 00s'TvE'Z fo 0'0EZ TVE MOj4 paduing xepy
57 vE 5F 65 T8 £ SET_ | 9psT 0SP +002 ESTAS ETT CEoV A i T o e 00Z'STE [0 0'0ET Fi3 #014 pediing Yepy
[ T [23 T8 E TIL_| Tsit SLE + 00T LES'UT  [98T'6  |980°Z  |eeT's  [eez®  [smeT  |oiz 0059592 [0 0'0Ez 133 013 poduing Xy
v TE 'y EE] E'sT 628 OOE + 00Z S T 980°L ZET'S BET'E Ed (3 00I'EZZ'T [0 0oez ELE 014 padwing Xep
6T ST 7'E E5 ozr €59 057 +00Z L6541 |90e's  [380'z [eer's  [ssr®  |9sbT oz 00'8£67_[0 00T [ ‘MO[d pedwing Xepy
ST [ Tr 3 ST LTT vz VERT 05p + 05T L6541 |98c’s  [oso7 |eers  [eere  [ssET |oiz COTE58T [0 O0EC S¥L MOId podiung xey|
9T [3 (13 5§ 58 6| owol SLE+DST (6501 |9s2's  |esoz  [eet's  [mere [sarT  Joiz 00VDIET_[0 OOEE GOE Mol paduing X
1T LT [ 65 TET L1t OOE + 05T 65t Jomz's  Jsmor |zers  [sece  [sapT  oce 000'ZE6T_[0 00EE oF Mol paduinig ke
ST TZ [ [ oot T¥s 05T + 05T L6541 |982'6  [ae0c  |eevs  |esee  |savT  |oiz 00L895T [o 00EZ o Mol p *GH|
'E BIG8L 395 SUGLIEUIGUIC 104 “J3IRWEIP Sd1d PaUIqUIOS [€301 B 10) 31E $aW)1 UoITUE13] mojag SNIVW O3NIBNOD
[ 0T [3 [ 89 901 (53 T'6ZT o5y l65r [oETs om0 Jeers 99yt Jocz D0B'TZCE [850'T LTR'6T 00EZ 05z (53 0268 53 o o5y Mol paduing “wey
(&3 9T [5G [ L 591 B SLE 46541 [98t’s  [9B0Z  |eers s9v't  oiz 0OTVZLT [T28 SEL°0T 0'0EZ 3 052 Daiz B3 0 5L 01 pathung xejy
(&3 £ vE [X] 3 S9T 968 L€ 465'T  9ETG  [980't  [eers  [escE  [98pT  Joiz TR [Tze 1156 00ET To 9IT o08zi sie o B3 MOl patuing Uiy
LT (3 0 Ly 901 v'is 00E L6S'LT wwmwﬂm se0't  |zev's  |eszE  |ssw1  foiz 00056271 [L19 T9T'ET 00ET EEp 05¢ ootz salL oo o 00g 0l padiung Xe|
T 7T (3 v 901 75 00F 6s'c1 19826 [s80L  [zevs  |sscE  [95eT fouz 00L'S6T'T 118 [ 00Ez To - W' zzL 3 o 3 0l padung L
T ST TE £ EL 3 0st L65U1 [98z's  [9s0  [eev's  |esze  |aseT  |oiz 008'5r0"T |B6K €026 008z LS 05T 5Tz o0z o 052 Mol paduing xep
T ST 3 3 €L TEE 05z cos'et  |9sz'e  leso'  [eer's  |esce |asrt oz 00B'SPOT |B6Y BHEE (=3 To 60 LSy sz Gl 3 Mol paduind “upy
Tz oy S5z 00z L65'c1  |ome's  as'c  |eer's  |esce  |9avT  |oid 0OV'ZE6  |vby 08T's (=3 0S5 617 083 0oz o o0z Mol paduing xeyy
17 Ly 552 00t OTUGE |99t [i6STT [9mz’s  [omoc  [eevs  [meze [oovT [oT EEEES 08T C0EZ To 80 e5z o0z o 00z Mol3 padiung Ui
Eid E'vT 0sT OTT'6E  [193'ST  [i6S'ir  [98z'6 980°L [ZEL'S 86'E 95°T ez 00e'ag9  eoe €S2 o0ET 0SS SB'T L2 oSk o 051 Mol4 pading xep
9T EVT 05T N A i O e G C e T 00E'9ES  [E0F 766 0ET Tz S0 ZEL o5t o o5t el paduing uyy|
{s14) 1L NOLLNILIY SNOLLAro¥d 43

SNOLLYNISBINOD NIVIAl ONISIY SNOINYA 40 150D aNy ALIDVAYD -zv gVl



TABLE A3 - RISING MAIN OPTIONS/COMBINATIONS
PROJECTED EP's.

First 100 lots 2013 2015 2017 2019 2021 2023 2026 2031
PROJECTED EP 270 1,466 3,298 5,132 7,086 9,286 17,597 25,667 39,116

SCENARIO - 150 mm + 250 mm dia

Optio 00 1o 0 0 0 019 0 0 026 0 apital Co

Augmentation (mm dia) 150 150 250 250 250 1504250 | 150+250 | 150+250 | 150+250 1,568,700
Retention Time (Hrs) 14.3 2.6 3.3 2.1 1.5 1.6
Max Capacity (EP) 2,453 2,453 9,203 9,203 9,203 11,007 11,007 11,007 11,007

SCENARIO - 150 mm + 300 mm dia .

Optio 00 lo 0 0 0 019 0 0 026 0 apital Co

Augmentation {(mm dia) 150 150 300 300 300 300 150+300 | 150+300 | 150+300 | 1,932,000
Retention Time (Hrs) 14.3 2.6 4.7 3.0 2.2 1.7

Max Capacity (EP) 2,453 2,453 13,261 13,261 13,261 13,261 14,876 14,876 14,876

SCENARIO - 150 mm + 375 mm dia

Option 3 First 100 lots Capital Cost
Augmentation (mm dia) 150 150+375| 150+375 | 2,360,400
Retention Time (Hrs) 14.3 2.6 7.3 4.7 3.4 2.6 1.4

Max Capacity (EP) 2,453 2,453 20,736 | 20,736 | 20,736 | 20,736 | 20,736 | 22,163 | 22,163

SCENARIO - 150 mm + 450 mm dia

Option 4 00 lo 0 0 0 019 0 0 026 0 apital Co

Augmentation (mm dia) 150 150 450 450 450 450 450 450 150+450 | 2,858,100
Retention Time (Hrs) 14.3 2.6 10.6 6.8 4.9 3.8 2.0 1.4

Max Capacity (EP) 2,453 2,453 29,827 29,827 29,827 29,827 29,827 29,827 31,179

Note:

Red font indicates capacity exceeded
Max Capacity assumes max pump operating head of 55m
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Pump Station Temporary Access
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Trunk Infrastructure Plans
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