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On review of the vorious alternative recommendations from past investigaLion reporls 
it was decided that the most appropriate method of servicing Stage I of the North 
LisllHJIC Plakau would be via the existing I i'vll Tullcn1 Reservoir which is located off 
Dunoon Road, approximately 3 km nonh-east of the propnsed dcvelnpmclll. Thi~ 
reservoir is currently supplicd via a 150 111111 main connected to the Lismore bulk 
warer supply nrnin at !Iowards Grass. The reservoir is cuncntly operating al slightly 
more than half its c,1p,1city. and is c;ipable of meeting requiremelll's of Stage I 
development without further amplification. 

It is recommended that the foll clcvclnprnent of the North Lismor,'. Plateau be served 
by adopting the same supply route as used for Stage l. This would require the 
constTuction of a new 2.5 Ml reservoir adjacent w tbe existing reservoir and the 
mnplification of rhe Rous Water trunk main to the reservoir. 

The difficulty of providing the stipulated 30 m minimum head within rhe higher parts 
of the North Lisnrnre Plateau can be overcrnne by the provi:;ion or Vilriablc speed 
booster pumps located in a pumping station constructed at the intersection of Dunoon 
and McLeay Roads. 

3. INVESTIGATION APPROACH 

The report prepared for ACM Landnrnrk Pty. I.Id. in ScplcinblT 2006 reviewed the 
work previously undertaken in two previous investigations, namely 

a) Northern Rivers Engineers, Planners&. Scientists Report, August 1994 
b) Canino CCS Ply Ltd Report, b'ebruary 2003 

In addition, a sumrnmy of all water supply information that had previously been 
supplied from Lismore City Council and Rous Water was compiled and additional 
minimum information requirements decermined. Approaches were made to Lismore 
City Council and Rous Water for the additional infornu\tion required for accurate 
hydraulic nrndtlling. Thi.s was later i'ollowcd with a visit 1,_, the ofliccs of both 
authorities for direct discussions with the appropriate engineering staff. 

Subsequently additional information became available which is summarised below. 

I) From Lis more City Council - Specification for the Design & Constrnction of 
Wmcr Reticulatinn Pipework, July 1999 

a) Sw1ic head 10 each /01 s/iould be belween 30 111 and 60 m wi1h a minimum 
Sldlic head of 20 m wider pec:ik insranlw1eo11s demal7d at the properly 
bo11!7dary. 

b) The desirable maximum design head i.1· to be ?O 111. 

2) From Rous \,'\/ater (letler dated 7 July 2006) 

a) Tullera Reservoir is serviced by a 150 mm gravity main connected to the trunk 
main at Howards Grass. Howards Grass Pumping Sia/ion is decommissioned 
cmd does not pump to Tullera Reservoir. 
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/;) Ro11s Waler e.,pecrs that 1/iere would be 110 11eed ro provide additional 
chlori11ario11 !ll 711flera Reservoir as the increased demand would reduce the 
storage tinie in the reservoir. 

c) Rous \Valer will supply the pe(lk duy demand 1w111irw1ed l>y Lismore City 
Council to Tullera Reservoir m·er 22 hours. 

J) From Rous Water (letter dated 15 /1.ugust 2006) 

o) The existing trunk main al Howards Grass presentlv operates in !he range of 
176 111 .~la tic to 115 m. The sysre111 at Ho wards Grass operates 11ia press11re 
red11cing and pressure .w1stoi11ing vulves which /imil 1/1e pressure i11 1/ie bulk 
main. These valves lwve been set up lo opera/e under the existing de11lfmd 
co11di1ions al!d will be ac(iustcd as demand grows. 

b) Rous \Valer is presently deco111111issio11ing rhe old 450 mm mmk main and it is 
antictjKUed !hat new pressure selling.\· wi/1 he re1p1ired during the 1<1)(:oming 
summer demand period. 

4) Visit to Lismon: Council and Rous Water by David Stewart, 3 l 1\ug11.~t 2006 

a) Rous Wmcr estimates it can supply approximately 1 Megalitre of water to 
Tull era Reservoir over a 24 hour period. 

b) Flow into Ttd/era Reser1,oir is controlled hy an altitude wi/ve ser to Lismore 
City Co11nci/. 

',\iith the aid of the information that could be obtained, various alternative water 
supply systems for both the initial stage of the subdivision and the ultimate 
subdivision were ai;sessed. These alternative designs were analysed using ,1 water 
modelling program (EPA NET 2.0). 

Estimates of cosc were determined for the designs chosen. 

4. DESIGN ASSlJMPTIO!\"S 

Due to the fact that information which could be obtained from both Lisrnore Water 
and Rous Wakr was not JS complc:te as required at the time when the 2006 Report 
was prepared, it was necessary to make a number of assumptions to enable the water 
analysis to proceed. 

The design standards adopted by Lismorc \Vater and Rous Water for peak day flow at 
rhc rime the 2006 Report was prepared were based on 2500 I/day/ET. These peak day 
flows were considered somewhat high in cornparison lo the :;tandards which had then 
been ad(iplcd by other A.tistralian Water Authorities. It was considered that, as the 
Lismore Plateau development would be self-contained and the houses in the 
development would be designed with wmer saving criteria in mind (BASIX design 
requirements), it would not be unreasonable to ,1111.icipate some lowering in average 
and peak demands. Reductions in the order of 10% would be considered conservative 
under the circumstances. 
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It was understood at the time thm if water saving measures were adopted for the 
developmem, some reduction from the standard demand figure may be acceplcd by 
I .isrnon; City Council. 

To allow for peaking of demand throughout the clay, the demand pallern adopted by 
Hunter Water was adopted and imposed on th(: peak day flow. Because of till: overall 
final size of the development, no additional peaking factors were considered 
necessary. 

It was only possible to obrnin limited information regarding the head available in 
Rous Water's 450mm trunk main at Howards Grass. This information was a necessary 
modelling input as it determined the rate that Tullern Reservoir can be fed from the 
bulk supply, parlicuhirly in the initial stages of the North Lismorc Plateau 
development. However, as Rous Water had stated that ii estimated it could provide a 
day's supply of one Mcgalitrc of water to Tulli.:rn Rcscrvoir (during a 22 hour period), 
this information was med to estimate the average head required to be inserted into the 
network model at the Ho·wards Urass model node. 

To gain an accurate picture of the available head at Howards Grass it would be 
necessary to rnonimr the pressures in the main with a suitable pressure recorder over a 
reasonable period of time. 

For the purposes of assessing Stage I requirements, the requirements for head at 
Howard, Grass \Vere. assessed on the basis of full utilisation of the Tullera Reservoir. 
Accordingly, the head losses in lhc 150 rnrn reservoir feed have been assessed for the 
situation where Tullcra Reservoir was required to be filled over a 22 hour period. This 
would require an average flow rnte of 12.6 l/s. 

Friction head losses in the 150 mm x ]420 m supply main would be approximately 
l 7111. If the RL of the reservoir top feed inlet is RL 147, the required head in the trunk 
main would be RL l 47 + 17 = RL I 64. This is 12 m below 1 .. he static head available. 

A sensitivity analysis was performed with the network model to ascertain the 
minimum head required to maimain a stable supply to Tullera Reservoir once Stage 1 
cleveloprnelll was connected. It was concl.1Hkd that a s(,ibls; ,;upply could be 
maintains;d ln the reservoir if the average head at Ilowards Grass v1as maintained at 
RL I 61 (flow rate 10.6 1/s). Once the average head fc II ID RL 159 it bccurnc evident 
that it would be difficult to sustain minimum levels in the reservoir (5ll'Yo capacity). 

Therefore. for modelling purposes it was assumed that a minimum average head of 
RL 161 could be reasonably be expected to be available at Howard:; Gnts). If this 
assumption is contradicted by subsequent data from Rous Water then it will be 
necessary to downgrade the level of demand that s;an be supplied from the re:,ervoir. 

Regarding fire flows, the pertonnancc of supply system wris checked ;it critical nodes 
using a flow rate of 25 1/s applied for one hour to coincide with the peak hourly flow. 
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5. ALTERNATIVE METHODS OF SUPPLYING BOTH STAGE I AND 
FINAL DEVELOPMENT 

a) Stage 1 

It is considered possible to service an additional 150 to 200 additional lots from the 
existing Tullcra Reservoir, based on information supplied by Rous Water. The 
potential size of a Stage I release (up to 163 lots) would fall within this ,1vaili1blc 
range. 

The existing 150 mm supply main to the reservoir should also be a,kquate to service 
Stage I requircmen!o, subject lo a.,surnption set out above. 

An "internal" trunk main would need to be laid from Tullera Reservoir to the central 
part of Stage I. This would initially be laid from the reservoir, along Dunoon Road lo 
the intersection of Dunoon Ruad and McLcay Road. 

As adequate pressures cannot be ;ichievcd in the higher parts of the Stage I 
devdopment, it is proposed that a booster pumping station be located at th(: 
intersection of Dunoon Road and \llcLeay Road to boost residual pressures to 
occeptable levels. This is in accordance with the recommendmions of the 1994 Report 
by Northern Rivers Engineers, Planners & Scientists and is still considered the most 
salisfacl(iry site fnr this station. 

As considered in Lhc 1994 Report there arc two alternative romes for this main after 
the booster station. 

The first alternative, and the one still considered must suitable, is lO lay the rnain 
along the ridge contour through land th,rt will he developed ma later stage. This will 
ncccssitak conforming to the road layout for these later stages. This is not considered 
unreason;ib!e, as the location of the subdivision ring road will follow contours and is 
unlikely to be changed greatly from its present designated position at a later date. 
However, the final location of the trunk 111ain through the intervening land to the first 
;;tage of the subdivision would need to be reviewed as planning progresses and 
designs evolve. 

A second alternative supply route could be provided by laying the main all the way 
along Dunoon Road from the reservoir and along the access road to Stage 1. However 
this route has many practical difficulties from a construction poinl of viL:w as the road 
reserve is narrow and has a steep cross slope with limited shoulders. 

Although this route would avoid the complicatir.m~ associated wiLb determining its 
location in relation to future roadways, its route along the valley floor would lead to 
excessive pressures in part of the main (up to 130 metres head). This drawback is 
avoided with the first alternative, which is why it has been preferred. 
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No additional high level storage was considered nccessm-y in the rirst stage 
,k:vdoprncnl. This was deemed unncccssury on the basis of perceived risks to supply. 
In the event of a pump or power supply failure there would still be sufficient hydraulic 
head available from Tullcra Reservoir to maintain an adequate supply of water to the 
higher lots in Stage I. 

h) Final Development 

Depending on rhe actual demand generated from full development of Stage 1, 
subsequent development beyond Stage l of Lismore Plateau would, at some point, 
require the construction of additional storage to supply demand and guarnn(ce security 
of supply. 

fl was co11sid1crcd that u b1csl allcrnativc would be to construct an additional reservoir 
alongsidt the existing Tullera Reservoir and supply the developmern via the same 
pipeline route as used for Stage I. There appears to be no physical impediments to 
siting another reservoir alongside the existing reservoir although additional land may 
need tub(: acquin,d to accommodate the reservoir. 

Calculations have revealed that it would be possible to utilise the Stage I trunk main 
from Tullera Reservoir to the development as the final trnnk main, thereby avoiding 
the need for futnre ainplification works. 

For the final stage, of the development it would k necessary to lay an additional 
lengrh of 3420 rn of trunk m.:iin from Howards Grass to che site of the new Tullera 
Reservoir. The provision of this additional trunk main \vould be the responsibility of 
Rous Water and its cost would be covered under current Rous Water hemhvc>rks 
charges. 

The major advantage of this proposal is that the new reservoir will be ablt,; lo utilis(; 
the additional elevation afforded by the present reservoir site. This would allow the 
entire development to be supplied under gravity head (admittedly at lower than 
normal prcssmcs). 

lL is further considered that the new Tullern Reservoir and tnmk main feed should be 
sized to serve the full Lisnrnre Plateau on its own without making use of ,lily currern 
spare capacity in the existing reservoir in the long term. This will allow the prese!ll 
reservoir and trunk main to be dedicmed to serving the existing development in the 
area, along with any future growth in tbe surrounding villages. 

Th,c I ,isrnore Plalt:111 cunsi.s!s of two 11atmal high parts of the ridge (north and south) 
with an elevation of RL 130. They me separated by a shallow depression with a level 
which varies Crom RL I 05 lo RLI IO. 

This ha~ created the O[l[lOrtunity lo create two separate hydraulic zones within the 
Lbrnorc Plateau development, namely, a "northern" and a "southern" ,one. F,id, can 
b,: scpanJ1,:ly serviced from the proposed purnpi11g station at the intersection of 
Dunoon Road and McLeay Road by direct boosting of pressure. 
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The advantages of such a system is lhat it will allow the use of smaller internal trunk 
mains (now only required to serve pan of the developmcm), and permit better control 
of pressures within each zone. 

It would be relatively straightforward to link both zones so that one could be supplied 
from the other in the event of a part system failure. 

6. NETWORK ANALYSIS 

EPi\NET 2.0 was the hydraulic network program used to analyse the performance or 
the various supply alternatives considered. 

EPANET 2.0 is a Windows based program developed by the Water Supply and Water 
Resources Division of the U.S. Environmental Protection Agency that pcrl"urn1s 
extended period simulations of hydraulic and water-quality behaviour ,vithin 
pressurized pipe networks. It is public domain soflw.ire (refer lo website 
www.cpa.vov for a full dc~cription of the capabilities of the program). 

EPANET wa~ specifically developed tu help water utilities maintain and improve the 
quality of water delivered through their distribution syslcirn;. lt pwvi(ks a fol.ly
eguipped, extended period hydraulic analysis package which can handle systems of 
any size and perform a wide variety of modelling functions. Various data reporting 
;rnd visualization tools are used to assist in interpreting the results of a network 
analysis. These include graphical views, tabular views and special reports. 

Network aualyses were performed to cover the performance oC the options considered. 

These are listed as follows with individual file names: 

I. Stage I development with boosted flows (Lismore Plateau trial 3.NET) 
Stage I development fed entirely from Tullera Reservoir without boosring 
(l.is1nurc Plali.:ilu trial 5.NET) 

3. Stage I development with boosted flows and fire flow of 251/s applied al NL,de 
14 (Lisrnore Plateau trial 3F.NET) 

4. Stage I development fed entirely from Tullera Reservoir and fire flow of 25 1/s 
applied at Node 14 (Lismore Plateau trial SF.NET) 

5. Full development with boosted flows (Lismcin: Pliilcau Ful.l Stg Trial A.NET) 
6. Full development fed entirely from Tullera Reservoir without boosting 

(Lisrnon:: Plateau Full Stg Trial B.NET) 
7. Full development with boosted flows and fire flows of 251/s in each 1.om: 

(Lisrnore Plateau Full Stg Pirc Trial A.NET) 
8. Pull development fed entirely from Tullera Reservoir without boosting and 

fire flow of 25 1/s in ,:,ich wnc (Lisrnorc Plateau Full Stg Fire Trial B.NET) 

The 11etwork diagrams for each of the above sirnulaliuns have been included in 
Appendix A of the report. 

All network simulations were run over a 72 hour time frame and the results noted. 
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Bearing in mind the noted assuroptions regarding th1~ pressures in the Rous Water 
bulk supply main at Howards Grass, the results of the various network analyses were 
as follows: 

1) Stage 1 • General 

The trunk main from Tullera Reservoir to the booster pumping station was sized at 
300mm and the trunk main from the pumping station to Stage I dcvcluprnrnl. was 
.si1cd al 250 rrnn. The .,i,1:.s ~elected were selected to suit the ultimate development. 

An allowance was made for demand from existing development \Vith a demand node 
created just downstream of the reservoir. 

A pressure reducing valve was installed on the Stage I access road lo control high 
heads in the lower blocks near Dnnoorr Road. 

The booster pump was ,izcd to deliver 10 1/s @ 15 m head. The operation of the 
pump was controlled by the pressure at Node l 3 (RL 130). In praniec, variable speed 
pumps would be employed ~o that the output of the pumps can match demand, 
allowing better control over pressures. 

2) St;igc I Results 

Vv'ith boosted flows, the level of Tullera Reservoir varied over a 2 m range over a 24 
hour period. The vari,!li,H1 ,,t· pn;ssure al Node 13 (RL 130) varied from 35 m to 30 rn 
over the same period. Pumping of the booster pump was continuous. 

\Vith non--boosted supply direct from Tullera Reservoir. th.,. pressure head at Node 13 
varied from 17m to 14.6 m head. 

\Vhen fire flows of 25 1/s were imposed ill No,h.: 14 (RL 1:10) the residual heads 
obtained 1,vcre: 

[) Boosted flows .. 7111 
2) Non-assisted flo\v - 7 m 

3) Stage l Observations 

\Vith boosting or flows, it was possibk lo maintain a minimum of 30 m head at the 
highest parts of Stage 1 over a 24 hour period. 

If only the head from the current Tullera reservoir was available then it would be 
possible to maintain pressures in the range 14.6 m to [ 7 111. These pressures would be 
acceptable under emergency conditions. 

If development was to be restricted to those pans of the subdivision where a minimum 
of 30 rn head could be supplied from Tullera Reservoir without pumped assistance, 
then the maximum level of blocks would need to be kept below RL 115. This would 
severely impact on the design and viability of the subdivision. 
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Under all conditions it would be possible to maintain a fire flow of 25 1/s with 
sufficient residual pressure (7 rnetrcs rnininrnrn). 

4) Conclusions 

Based on initial analysis there appears to be no reason why St::igc I of the Lismore 
Placeau Development could not be serviced by the spare capacity available in the 
Tullern Reservoir. 

To provide the minimum head requirements of :JO metres stipulated by Lismore City 
Council, boosting of flo,vs would be required. Variable speed pumps w(Hlld he used to 
give better control over prcs,ure as (kinand varies throughout the day and night. 

As there will still be adequate pressure available in the system should the booster 
pumps be unable to operate, there is liHle risk to supply in adopting this option. 

1) Full Development - General 

To rntcr ror lhlc full development of Lismore Plateau it will be necessary to conMruct 
additional reservoir storage. 

To service the development it is proposed lhat an additional 2.5 Ml reservoir be 
constructed alongside the existing Tullera Reservoir (20 m dia x 8 m water depth). 
This reservoir would be devoted solely to serving the :;ubdivision, with the existing 
reservoir returning to its original function of serving the surrounding villages and 
properties. 

To supply the new reservoir a new 250mm x 3420 m long trunk main would need lo 
constructed parallel to the existing 1.50 mm main which supplies the existing Tullera 
Rcoervoir from the Lismore bulk water supply main at Howards Grass. 

There wOLild be no change in the trunk main from Tullen.1 Reservoir to the pumping 
station or the trunk main from the pumping station to Stage I ("Southern" zone) as 
these pipes would be initially sized to suit the ultimate development. 

A 200 mm lnrnk main would be laid from the pumping station to service the northern 
pressure zone of the development. 

The booster pumps for the southern zone would need to be sized to deliver 35 1/s @ 

19 111 head, while the booster pumps for the northern zone would need to be sized to 
deliver 18 1/s at I? m head. The operation of the pumps would be control.led by 
pressure sensors located al high pliints in both /.OllCs. 

2) Full Development Results 

A sensitivity analysis on the effects of va,ying the available pressure head in the bulk 
supply main at Howards Grass indicated that pressure heads could drop to RL 152 
before supply problems were experienced at the new Tullern Reservoir. This was the 
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result of the lower friction head losses in the proposed 250 mm pipeline when 
cornpacd with the present I .~O mm pipeline. However, the. pressure head of Rl, 161 m 
adopted for the Stage I network analysis was maintained for the full stage analysis, 

With boosted flows, the level ot· Tllllcra Reservoir varied little from full level over a 
24 hour period. The variation of pressure at Node 48 (same as Node 13 in Stage I J in 
th,: s,,uthcrn zone wiricd from 43 m to 29 m over the same period. The variation of 
pressure at Node 23 (RLI 29) in the northern zone varied from 40 m to 31 m, 
Operation of the booster pumps s.vas continuous. In praccice these variations in 
pressure ,vmdd be controlled by vmiahlc speed pun1ping. 

With unassisted supply direct from Tullera Reservoir, lhe pressure head at Node 48 in 
rhe southern zone varied from 18111 to 9 m head, while the pressure head ar Node 2J in 
the northern 1.onc varied frorn I 8rn to I :J n1 head. 

When rirc flows of 25 1/s were irnposcd lhc following rcSL1lls \Vere obtained at Nodes 
48 and 23: 

Scenario 
Boosted Flows 
Tullcrn Res head only 

Southern Zone 
4.5 m residual 
-3.5 111 residu,,l 

3) Full Development Observations 

········1:f'iorthern Zone 
; 7.9 n1 re.sidu_a_l _____ _, 

2. 6 rn residual 

\Vith boosting of flows, it was possible to 1nai11tain a mininnim of 30 rn head at the 
highest parts of both zones over a 24 hour period. 

In the esent of pump failure, the head available from the Tullern Reservoir would be 
capable of maintaining pressures at the highest points in the subdivision in the range 8 
m to 17 m. These pressures would be acceptable under emergency conditions. 

4) Co11dusio11s 

Dased on initial analysis it would be feasible to serve the full development of Lismorc 
l'latcau with ,he provision of additional s(orngc adjaccl\l to the present Tullcra 
Reservoir. 

To provide the minimum head requirements of 30 metres stipulated by Lisrnore City 
Council boosting of flows vvould be required. In practice variable speed pumps would 
be used to give better control over pressure as demand varies throughout the day and 
night. 

As there will still be adct1uatc pressure available in the :,;ystem should the booster 
pumps be unable to operate, there is little risk to supply in adopting pressure bnosting 
witho\lt high level srorngc. 
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7. COST ESTIMATES 

Preliminary cost estimates were prepared in the 2006 Report by David Stewart 
Consulting for both the proposed initial stage of the dcvclopmc:nl comprising 
approximately 163 lots and the fully developed subdivision. These lrnve been updated 
to June 2010 by applying CPI increases which have taken place since June 2006. All 
costs have accordingly been increased by 11 '%. 

In the 2006 Report costs ,llld unit rates were based on cost rates from several similar 
r<:ccnl con~tructed works along the NSW East Coast. A comparison was also made 
with Hunter Water Corporation costing data, indexed for CPI increases. \Vatcnnain 
costs have been based on "greenfield" rates viith an allowance in excavation rates for 
20%, rock. An additional factor of 5%, was applied to cover expected differences in 
construction costs between the Newcastle Region and Lismore. 

/\ summary of the adopted unit rates and costings as recommended by David Stewart 
Consulting is inducted in Appendix C. 

No allowance was made for the provision of power to the site of the proposed booster 
station. It was noted however that there is an 11 kV supply available at the site of the 
reservoir and the booslcr purnping station. 

Costs that may be involved in the acquisition of land and easements have been 
excluded. 

Except where noted, the allowances of 15% that have used in previous investigations 
for both survey, investigation and design (SID) costs and contingencies have been 
increased in the current investigation to 1690 for SID and 20% for contingencies. 

The ,1pproach taken to determining the costs that would need to apportioned to both 
Stage I and the final development is as follows: 

I. Rous Water Charges 

Each stage would be subject to the major work, amplification charges set by Rous 
\,\later. In 2006 these charges were $3275/ET (these charges may have increased since 
2006). 

It has been ascertained from Rous Water that the proposed amplified trunk main from 
Howards Grass to the new 2.5 Ml reservoir would be Rous Water's responsibility and 
its cosl would be covered by Lhc: current $3275/RT ,HnpliCi\:illiun charge. Although tlw 
model has been based on a separate 250 mm trunk main, with the existing 150 mm 
trunk main continuing to serve the present reservoir, it is anticipated that Rous Water 
would install a single trunk main to serve both reservoirs. 
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2. Lismo1·c Water Charges 

Although the existing Tullera reservoir is currently controlled by Rolls Waler, it is 
undcr.,lood thal Lhc new reservoir would fall under the control of Lismore \,\later. 
Therefore Lismore 'Nater could recover rhc cost of the new reservoir as pan of its 
subdivision amplification charges or allernativcly the developer could construct the 
reservoir as works in kind to be offset ag,1inst Water Hcadwurk contributions. 

T'he cost of constructing a new 2.5 MI reservoir ulongsidc lhc existing Tullcra 
Reservoir, including overheads, is now cstirnatcd to be $1,309,000 

Based on a final anticipated development of approximately !000 ET, the 
amplification charge pc!' ET for the new reservoir would be $1309/ET. 

Major works, rnch as ''internal" trunk mains and pumping stations. located 
downstream of the new Tullcra Reservoir would rail under the eontrnl or Usmon:, 
\Valer. /\:; it is anticipated time Lismore Water would expect developers ro initially 
outlay all the funds necessary to construct the major works that are required to service 
the first stage development, the charges set out below arc presented for nm1para1 i vc 
purposes only. 

As stmed earlier in this report it has been proposed that the overall development be 
separated into two supply zones, with each supply zone having its supply boosted by 
pumping so as to maintain a minimum pressure of 30m head 3S required by Lismore 
Water. 

Under such a proposal the follmving major works would be required: 

1840 m uf 300 mm pipe to Booster Station 
2620 m of 250 mm pipe, 813 m 01· 200 mm pipe for "internal" trunk mains 

Cose of pipework, including overhead:; - $1.798,000 

Booster Pumping Station (four variable speed pumps two for each pressure zone) 

Estimated cost, including overheads - S468,000 (cxch1(k, land and power costs) 

Cosr. of trunk main and pumping works foiling under conlrnl or l .isrrnm:: Water= 
$1,798.000 + $468,000"" $2.266,000 

Total ET served (full development)•··· 1000 

Charge for trunk main and pumping station works - $2266/ET 

Total major works cosls for work., falling within the co111rol of Lismore 'Water= 
$1,309,000 + $2,266,000 = $3,575,000 
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3. Water Reticulation Costs (to be borne by Developers) 

(a) Stage 1 Development (163 lots) 

It is assumed Lhat all costs for trunk and reticulation works downstream of Tullera 
Reservoir will initially be borne by the Stage I developer. Any recovery uf parl of 
these costs from subsequent developments utilising these works is outside the scope 
oC this rcp(lrl. However as a general rule these costs are shared by benefiting 
developments. 

It i;; assumed that Lismorc Water will apply an amplification charge of$ L\09 to cover 
the future cost of the new 2.5 Ml Tullcra Rcscrvoi r. 

In addition it is assumed that l{ou~ Water will apply amplification charges of 
$:1275/ET !'or bulk water amplification which v1mdd include the future trunk main 
amplification from Howards Clrass lo Tullera Re,ervoir. 

1. Internal Reticulation 

i). 3931 m of 150mm reticulation @ $166.50/m 
ii} I 9 I 6 rn of I 00 mm reticulation @ $138.75/m 

Cost before overheads 
SID, 16% 
Contingencies, 20% 
Cost with overheads 

Say 

$654,500 
$265,800 
$920,300 
$921,000 
$ 147.400 
$184.200 

Sl,252,600 

Say $1,253,000 

2, Trunk Main and Pumping Station Costs Downstream of Tullcra Reservoir 

i) I 840 m of 300mm main @ $311/m 
ii) 2620 111 of 250mm main @ $228/m 

Cost before overheads 
SID, 16% 
Contingencies. 20% 
Cost with overheads 

iii) Booster Pumping Station 
SID, 16% 
Contingencies, 20% 
Cost with overheads 

Total for Item 2 ("" $1,589,000 + $302,000) 

13 

Say 

Say 

Say 

$571,900 
$)9frJ(J() 

SLJ68, IOO 
$1,168,000 

$186.900 
S233.600 

Sl,588,500 

$1,589,000 

$222.000 
$35,500 
$44 400 

$301,900 

$302,000 

$1,891,000 
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3. Lismorc Water Amplification Charges for Future Reservoir 

163 lots @ $1309/ET 

3. Rous Water System Amplification Charges 

l 63 lots (irl $3275/ET (current rate to be confirmed) 

Total Subdividcr's Costs for Stage J Water (rounded to '000's) 

Cost per lot 

$213,400 

$533,825 

$3,901,000 

$23,930 

Noh>: Trunk Main and Pumping Station may lw considered for oft'.~et against 
\'\later Headworks as works in kind (total $747,200) 

(b) Full Subdivisional DcvcloJ)rncnt (Equivalent ET= 956) 

1. Intemal Reticulation 

i) 13210 m of 150 mm reticulation@ $166.50/m 
ii) 9120 m of JOO mm reticuhltion@ $138.75/m 

Costs before overheads 
SID, 16% 
Contingencies, 20% 
Cost with overheads 

Say 

Say 

$2,199,500 
S 1,265,400 
$3,464,900 
$3,465,000 

$554,400 
$693 ()()() 

$4,712,400 
$4,713,000 

2. Trunk Main and Pumping Station Costs Downstream of Tullera Reservoir 

i) 1840 rn of 300mm rnui1i@ $311/m 
ii) 2620 rn of250mm main@ $228/m 
iii) 813 rn of2O0mm main rn:i $189/m 

SID, 16% 
Co11!ingc11cies, 20%, 
Cost with overheads 

iv) Booster Pumping Station 
sm, 16% 
Contingencies, 20% 
Cost with overheads 

Total for Item 2 ( = $1,798,000 + $468,000) 

14 

Say 

$571,900 
$596,200 
$ 153.400 

$1,'.\21,500 
$1,322,000 

S21 l,500 
$264,400 

$1.797,900 

Say $1,798,000 

Say 

$344, JOO 
$55,100 
$68,800 

$468,000 
$468,000 

$2,266,000 
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3. Lismore Water - Reservoir Charges 

I 000 ET @ $1370/ET 

4. Rous Water System Amplification Charges 

I 000 ET @ $3275/ET (rnte to be confirmed) 

Total Cost to Suhdividers for Full Development 

Cost per ET 

$1,370,000 

$3,275.000 

$11,420,000 

$11,946 

Note: Trunk Main and Pumping Station may he considered fo1· offset against 
\Vatcr Head works as works in kind (total $4,645,000) 

15 
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David Stewart Consulting 
En;J,ineci·in!!, M.an~•i~{·m~iut 

N-cwra,,;tlc- EH~t 

~ i Scpt.C'tnbcr 2UU6 

'\·Ln:agcr, I)i:-;tribl:.lion Fnginccrin!~ 
Rous \\:~Her 

PO Box 2.',0 
LIS!IU.)RE NS\\' 2-(80 

Tran.-.pol't-"-Lrba11 Sy.stems 

!\SW~ Austr~ili.a 

proposal for Development on North Lismore Plateau 

Tlia11k you for your gcucruu.-; t.itnc and ready infonu,Hion on n1y ·visit on J l '· 1 ~\ugust 

200(i. I liacc: alrad,c,J ,urne nuk, uf the mc<:ling for your confirnntion rn1d \vill 
proceed to adopc these ;1.-:; the basi:; for i-tdvict to rhc client for this p1oposcd 
,lcwlopmcnt. ff von h;1vc l\11\' further inforn.1mion which would 1nfl,.i,·uc1· my ,ulv1e,: 

I ask if yuu could let rne know as soon as possible, 

'fours fai,hfullv 

l)avid Slnv;ii-t 

David Stewart Consulting 

PO BOX 431 • NEWCASTLE• 2300 NSW • AUSTRALIA 
T: 02 4927 1585 • F: 02 4929 4505 • M: 0417 841 525 

E: ds tewart.c on s2u It@ pacific.net. au 
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Prc:-:.c.nt 

North Lisn,orc Plateau - Proposed Development 

If ,u1y dcvdopmc:1t i, approved by I .ismmc CC: in the North Lismmc 
1'hrc:ut ,hs!Tict Rn11s \\/;JUT will rt=':sr:inrnl 1-n :1 fc:irn1:1l rc<1ncs1. frorn Ltsn1nrc 
Ciry Cou11cd re, :,:.upply \V:t!:cr l"o rncc! dcvclopnwnr needs h;--i~{~,J nn i-hc. 
phnnccl ET numhcl·s a(kicscd by [,CC. 

The issue of demand factors rcbtc,! lo sland,u:d ETs, rc,1uircmcnts fr,:: rain 
walct rank~ :lt Lhvcllings ;H)d rcdncrinn:, f{Jlln\ving 1-"bsix n:guhtion:-;; i:;; ,1 1E1Jlr.:r 

fot LCC. Ruus \X'.ltu u,,c ,1 st,l!ld;ird cktnnncl figui:c uf 2,500 1/dav per ET. 

Rl)us \Vatcr do not usually own di,.tribution rc.,crvo1rs and would expect J .CC 

to provide a ac\v reservoir at Tulicra if th~t is required. 

-l-. T f :,l !".l:C\\i supply Hrnin is. n:c.r,1ircd lO frl•d a !lC.\V n~~l'.1"\."0ir al Tullcni fo:· (l 

>,..()ith Li~n1orc dc\Tloprncnt rhcn Kou:~ \\.-';"tttf \Vtll construct ,Hh.l \\'ill O\\'H 

tbis ;,ssct. The cost of this would come from the ,t.ind:ird amplification 

ch.trgcs of S'i,?,75 per F.T which ,, levied by Rous \Xi::tcr 0,1 ·ciU n~w titled lots. 

~. .\E :1n:1'ysis h.,,~ Rons \\.-~ltc~r lndlc1tc:..:; th:1t rhc reed rn d1{_: existing 'J\dkr:1 

Reservoir can provide one :ncga lirr-c per cLly of 22 hnnrs. 

(i. (lpernting comlitions in the' ,upply nrnias which frcr.1 Tulkrn :111<:l North 

Li:,111on: :ir(: n1::11:1gdl hy Rotl~ \lCat-c.:T <ln !l (bily ba:-;i~ to n1eet tl1e supply 
agrn:Jn<·t~I.~ ;111d c11'!a1u1. bt·. :-;pt.'.c.ifi(-d in detBlL 

David Stcw:ut 
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21 Scplcmbcr 2UOCi 

i\bnagn l.ismorc \V:1tcr 
Li~11~01c;:: \\/ati.:::r 

PO Box 21.\ 
L!Si\ [01/.E >;S\'(.' 2.J21l 

Dear Dr Jones, 

proposal for Development on North Lismore Plateau 

T'h:ink you for /OUr gcw..:rous tln1c and n.::ady infon11ation on tny visil oo 31 1
'
1 _c\ugw.:;t 

200(), T ha\·-{: :altachcd so1ut: nolt·s of Lln.;·. 111ceti11g fur your cunfirn1;1.tion and ·1,v!l1 
proceed to ,1dopl th,::,c as the b,";is k,r mi,icc to the dicnL for ;hi, proposed 

dcvdopt11('.11l. lf y!)Ll h:av-e any funhcr infounation ,vhich \Vonid influence n1y r::dvicc 
I a:,k if yon could let rnt know ::-ts s.0011 -a:s pos:,;~bk. 

Yours fairhfolh· 

D,lVid Stc·wart 
David Stewan Consulting 

Enclosure: Note:: of ·[\.[cuing of YI . \ugust '.:UU(, 

CC: ,\Ci\! l ,:rndmark, Cessnock NS\V 
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North Lismore Pbtcau - Proposed Dcvcloprn,:nt 

Prc::::clll 

\V(lf{er Supply Systems 

.\ny (.k·\·dupn1e1tt ·,tppr:J\'1:d iur North L~s.rr:.ui:t PLuc-au wi.ll u~e a ~upp]y frurn Rot!~; 

\'Carer rhrough a Li:::.nH:-irc 'X'atcr f<.cs\'1Toir) prol.i:\Lly nc,ir rhc c-.:i~~iing Tnllcrra 

Rcscr,;oi:•.:. 

thc.r be planned and de\igra_-d tu rnir~irnise \vMcr cc_)nsu1Y1pl'ion, ro rn:1.'Sirnisc \V:-ucr 

device ..:.:ffi.t:il·1ky, to engage local ...:atch.111(;11\" of :.::1inw,1.ttr :H d:e chvdling, ;-ind to 

consider gn::y wai-cr: rc--u~c 

l)_ Crcy w:;tttr rc--use is pos:-;ibly 1110:-;l' -c-Cfcctiv1..: ,u it di~tri,..:t oi: ~ubLrb lc.:vd U-:,ing a dual 

rLticLcb1ion :;ys1.c1n. Ir \.vould be cr/\:c:ed ~u- the di.:;rrict kvd in <l lake, lri:-a1.td i))' U\" 

or srrnihr n~cans ;'_nd n:1·ic•.1lm(·d ro chvvl1ings :1nd lm!k tF,('!'S. T1K preferred 1:1ei-hnd 

wX! ~liso cn,1\)k grey \V:!~(:I' r1>1;.se 1·0 :--:ri·•:e cornc111nity l:tnd:-:.c:1p1ng :rn-ti rl:cr<::a!ion 

E1ctlit~<:~-

10. l F :u-:,.1.· dcvd(nmclll 1:::. ::'.ppruvcd b:,, li.::n1c,rc CC in th~ 1':onh Lisrnorc Plateau 

disri'tcr LCC will ncgotieu-c with l{cr..1s \\.-',1i-er to supply \Vatcr to n1cct <.k•:cloptn{.';nt· 

needs. 

t ·[. Li:-;11101-c \\~ai:er wudd ,;.."on:;id.:.r d10 i:;.:;uc uf deHLmd Elours r-: .. •lared l'o ::rnnd,11\.l ET::., 

:eductions if ~:tiu \\';tt,;:~ la~1k:1 <ll:l...'. I.'C"-ji .. fr:.:..~d ar : . .h-velbngs and n·Jn..:.:ri.()n,:; Colhwving 

n,1six rc:guhrion:::.. '.~OJl'H.' rcdrn.'.llOn rrom rl:c :-:.r;lt1(brd lknund fignrl: m:·1y hl~ 

;1_,:_:t:tprcd by LCC whc~n a fo,·1r1:1I )·{·qucsr for 1·<~znning i,0: suhrn:ttL·d. 

Se.:\VCL1ge Systcn1s 

TlH:'. folluwing co11n11Lnls \VLT'-' giv..:n by l')r Jones ;1,s lnfo:.rnati(1;) ?nd oh~;tr.--1.-ati()nS ;1~,d an:· 

11u( lo bL: t:tkL·11 ;tS policy, as din..:'( . .:ri\1<.::'.~ ~)1.' ·,1s guid,v1cc. 

I? .. No C('\'-' s.cw11gc.' ri·c,tt1-i-1c:11t pLmt t::in he expccred 1"0 s<:rve a dt:,1clop111cn1: ~uch as ,he 

f'..lorrh L~sn::01:e Plate;1u in rhc C::iy of Lisrnorc Th,:,; ;u:e::t i:s c!os,:,; ro rhc Sou1~1 

I.::sffto::<.: l'rc~u-111,::nr pl:1n:· :_sLlP) and rt SC\\.'Cr ln:ain wid1 pu:;:::iblc prc::,;su,·c n:.ai:1 

:=.cct-i-:.:in~ could be u-'ns1:::-ucrcd (r:orn a dcvclope.1cnr :-it· 0iord: Lisn1orc ro l"l1c :-:.LT"P. 

13. The cn-..:iroc.rncnLd planning rc<.1ui,:cn:cn~s Lor ;~ r,C\.V :.:.cw:-(gc tn.:-aHr::l..'1H pbnt arc 

con-:-;idcr:d.)lc ,ud \\'Ou~c.l \,c liL:-.:.·ly lo c::ru:,c long delay:; ru any planning for a ne\v 

url l:-u; dc-.·dop1;:·tc11t. 

j .-1, Snurh Ij,.:,1norc pla:H could be c:-:pa:1dcd to carrr for inc.--::-ascd inl'ln\V fnm1 Jddirional 

urb:-:1: '-k,:dopn:cnr i11 it·s c,nch1nc1H. T:1cn.: t:~ n-::,1 hkely 1·0 he :1 rcc.p.1ircn1cni' rllat· 

scwag...: frorn. ~ orrh Lisn;rn:c \Votild be dir(;crc.:d ~o i:hc 1~:lsr Lisn:-orc.· (1:-:.:-;n1nl':H plmll'. 
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APPENDIXC 
COSTING INFOR1\!IATION PREPARED 
BY DAVID STEWART CONSULTING 
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NORTH LISMORE PLATEAU DEVELOPMENT 
STAGE 1 PROJECT COSTS -ASSUMPTIONS 

Design Concept 
Tho dosign costs aro basod on the provision of a 300 mrn trun,c main from Tullera Reservoir 
to the inte,seclion of Mcleay' and Dunoon Roads. A booster pump will bo located at this 
location. A 250 mm main will then be laid along the route of the future Plateau ring road to the 
central area ot Stage 1. A combination of 150 mm and 100 rnrn waterrnains wdl service the 
lots in St:igo 1. 

Pipework 
1. Costs have been based on past Hunto,· Wator R0vc1luatio11 fig urns, indexed for CPI 
increases and on contract prices from the Mid North Coast of 2000-2004 and frorn current 
suppliers quotations for materials. 
2. Watermain costs have been based on "greenfield" rates 
3. Hunter Water rates have been based using on Class 20 uPVC pipe. Although Class 16 
pipe wouid be used in the Lismore Pl,,teau Project, no reduction in material costs I·Ias been 
applied as it would be expected that pipe raw material cost increases would have e,:ceeded 
CPI increases in recent times. 
4. A factor of 5% has beon allowed to compensate for costs associated with the locality. 
5. No allowance has L1een made for connections to properties other than the provision of 
drilled connection points at the main. 
6. Laying costs have been increased b)• 20% to allow for the possibility of rock excavation. 

Reservoir 
The existing reservoir at Tullera rnn serve the Stage 1 development. 

Booster Station 
1. Costs have been based on a 2006 quotation for pumps and contrnls systems from a 
supplier, and on past Hunter Water Revaluation figures, indexed ior CPI increases. 
2. It has been assumed tl1at tl1e booster pumps 'Nill be housed in a brick buiiding. 
3. The pumo house has been si7ed for two pumps only and would need to be extended to 
accommodate an additional two pumps at a later time. 
4. Allowance has been made for power and telemetry, with an 11 kV supply adjacent in 
Dunoon road ancl a transformer to 415V. 
5. No allowance has been made for land acquisition. 

Overheads And Contingencies 
1. An allowance of t 6% has been made for survey, investigation and design and 20% tor 
contingencies. 
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STAGE 1 COSTS 
Unit Rate Quantity Amount 

Sept06 Sept 06 June 2010 
(11% 

Increase) 

1. Pipework 
a. 300mm uPVC trunk main m $280.00 1,840 $515,200 $5/1,900 

b. 250mm uPVC trunk main 111 $205.00 2,620 $537,100 $596,200 

c. 200mm uPVC trunk main 1n $170.00 0 

c. 1 50mm uPVC reticulation Ill $150.00 3,931 $589,650 $654,500 

d. 100 1111n uPVC roticulation m $125.00 1,916 $239,500 $265,800 
Cos1 before overheads $1,881,450 $2,088,400 

SID, 16% 16~'o $301,032 $334,100 

Contingencies, 20% 20% $376,290 $417,700 
Cost wi1h overl10ads $2,558,772 $2,840,200 

Allow $2,559,000 $2,841,000 

2. Booster Station 
Booster Station Pumps $36,000 $40,000 

Building& pipework $83,000 $92,100 

fleclrical & telemetry $80,000 $88,800 
Cost before overheads S199.000 $220,900 

SID.16% 16% $32,000 $35,300 
Contingencies, 20% 20% $40,000 $44,200 

Cost wi'.h overheads 3272.000 $300,400 
Allow S272,000 $301,000 

Allow $2,831,000 $3,142,000 

Xnrt: Co;-;t~; ,,J10\V1l in the n-pf1rr arc :-di/1dy lii/1-:.:.r than shown rm rhis cnst :-:pr·cad::-.hct't due ro a 

t.Ei"f('n_'!lCI' :-:.r·,1gcd ,1pj1rLUCh rn rouELling oiT co~t~. 
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FULL DEVELOPMENT PROJECT COSTS - ASSUMPTIONS 

Design Concept 
Tlie design costs are based on the provision of a 300 rnn1 trunk main from Tullera Reservoir 
to the intersection of McLeay and Dunoon Roads. A booster pump will be located at this 
location. Tl1is station will contain two sets of pumps. One set of purnps will boost pressure to 
tile northern ?Clle of the development (ET= 323) wl1ile tl1e second set of pumps will boost 
pressure to the southern zone of the development (ET= 633). A 250 mm trunk main wou!d 
carry boosted water along the route of the Plateau ring road to the centre of me northern zone 
wl1ile a 200 mm main would carrv boosted water to the centre of the southern zone. 

Reservoir 
1 Costs for a reservoir h21ve been derived from current prices for similar reservoirs on the 
M:d North Co2,st and from past Hunter Water Revaluation figures. indexed for CPI increases. 
2. Adjustments of actual Mid North reservoir costs to obtain cost for a 2.5 Ml reservoir have 
been made using scaling factors from Hunter Vl'ater cost data. 
3. Assume a steel 2.5 M: reservoir, 20 rn dia x 8 m high 
4. The new Trunk Main from Existing Lismore Supply at Howards Grass to Tuller a Reservoir 
is provided b,, Rous 'Nater from their amplification works charges. 

Pipework 
1. Costs have been based on past Hunter Water Revaluation figures, :ndexed for CPI 
increases, on contract prices from the Mid Nort11 Coast 01 2000-2004 and from current 
supp!iers quotations for materials. 
2. Watermain costs have been based on "greenfield" rates 
3. Hunter Water rates have been based using on Class 20 uPVC pipe. A!though Ciass 16 
pipe would be used in the Lis111ore Plateau Project, no redvction in material costs has been 
applied as it would be expected that pipe raw material cos! increases would have exceeded 
CPI increases in recent times. 
4. A factor of 5% has been allowed to compensate for costs associated with the locality. 
5. No al'owance has been niade for connections to properties other tl1an tl1e provision oi 
drilled connection points 21t the main. 
6. Laying costs navo been increased by 20% to allow for the possibility of rnck excavation. 

Booster Station 
1. Costs have been based on a quotation for pumps and controls systems from a supplier, 
and on past Hunter Water Revaluation figures, indexed for CPI increases. 
2. It I1as been assumed that the booster pumps will be housed in separate brick l)uildings. 
3. lhe pump house has been initially sized ior two pumps only and would need to be 
extended to acco111111odme an a,jditional two pumps. 
4. Allowance has been made for power and telemetry, with an 11 kV supply adj21cent in 
Dunoon road and a transformer to 4151/. 
5. No allowance has been made for iand acquisition. 

Overheads And Contingencies 
1. An ailowance of 16% has been rnade for survey, investigation and design and 2()% for 
contingencies. This is made up of 3% each for Survey and Investigations, 4·;,(_, for Design and 
6% for Contract Admin,stration. 
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FULL Development Costs 
Unit Rate Quantity Amount Amount 

Sepl06 Sept 06 June 2010 
(11 'X, increase) 

1. Pipework 
a. 300mm ul'\/C trunk main m $280.00 1,840 $515,200 $571,900 

b. 250mm uPVC trunk main m $205.00 2,620 $537,1()() $596,200 

c. 200rwn uPVC trunk main m $170.00 813 $138,210 S153.400 
c. 150mm uF'VC rnticulation rn $150.00 13,210 $1,981,500 $2, Hl9,500 

d. 100 mm uPVC reticulation m $125.00 9120 $1,140,000 $1,265,400 
Cos, before overheads $4,312,010 $4,786,400 

SID, 16% 1 C~1o $689,922 $765,800 
Conting0nci0s, 20% 20% $862,402 $95/,300 
Cost with overheads $5,864,3:J4 $6,509,500 

Allow $5,865,000 $6,510,000 

2. Booster Station 
Booster Station Pumps S63,000 $69,900 
Building& pipework $167,000 $185,400 
Electrical & tele111etry $80,000 $88,800 

Cost before overheads $310,000 $344,100 
SID,16% 16% $49,600 $55,100 
Contingencies, 20% 20% $62,000 $68.800 
Cost with overheads $421,600 $468,000 

Allow $422,000 $468,000 

3. Reservoir - Tullera No 2 
Steel 2.5 Ml, 20.0 111 d,a x 8.0 rn 
high $800,000 $888,000 
Site formQtion $100,000 $11 f ,000 

Cost beforo ovorhcads $900,000 $999,000 

SID, 16% 16% $144,000 $159,800 
Contingencies, 15% 15% $135,000 $149,900 

Cost with ovcrhccJds $1,179,000 $1,308.700 
Allow $1,180,000 $1,309,000 

4, Total Project Costs $7,464,934 
Allow $7,465,000 $8,287,000 

Nore: Co:-.rs :::ho\vn in rhe ::·cpoi-r ate slighdy high{'i· rhan :ihc\1.:n rn1 1-his cu::-1· sprcadsb.:ct due a 
diffcrc1u :,;taged appro:Kh i-n roL:;11ding off cosrs. 
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