North Lismore Plateau Attachments A to | Attachment 3

REPORT ON FEASIBILITY OF PROVIDING AN ELEVATED STORAGE TO
SERVICE NORTH LISMORE PLATEAU RESIDENTIAL DEVELOPMENT

1. INTRODUCTION AND BACKGROUND

ACM Landmark Pty Ltd has requested Civil Design Services to investigate the
feasibility of using an elevated reservoir to service the proposed North Lismore
Plateau development beyond Stage 1 development.

Provision of water supply 1o the proposed North Lismore Plateau development has
previously been investigated in a number of reports. The latest full report by Civil
Design Services Pty Ltd was prepared in July 2010, This report updated cost estimates
contained in the initial report of September 2006.

Previous reports have investigated the extent to which the existing Tullera Reservoir
has additional capacity to service the first stage development of the Plateau and the
overall requirements to service the ultimate development of approximately 1000 lots.

Past investigations have concluded that the most appropriate method of servicing
Stage 1 of the North Lismore Plateau would be via the existing 1 Ml Tullera Reservoir
which is located off Dunoon Road, approximately 3 km north-east of the proposed
development. This reservoir is currently supplied via a 150 mm main connected to the
Lismore bulk water supply main at Howards Grass. The reservoir is currently
operating at slightly more than half its capacity, and is capable of meeting
requirements of Stage 1 development without further amplification.

It has been recommended that the full development of the North Lismore Plateau be
served by adopting the same supply route as used for Stage 1. This would require the
construction of a new 2.5 MI reservoir adjacent to the existing reservoir and the
amplification of the Rous Water trunk main to the reservoir.

It was proposed that the difficulty of providing minimum stipulated pressures within
the higher parts of the North Lismore Plateau be overcome by the provision of
variable speed booster pumps located in a pumping station constructed at the
intersection of Dunoon and McLeay Roads.

This latest report will examine the feasibility of dispensing with the booster pumping
station beyond the first stage of the development and instead maintaining supply to
the development by gravity feed. This would require the construction of elevated
storages either within or external to the boundaries of the development.

2. DESIGN PARAMETERS

These are the design parameters that have been used in previous investigation reports:

1y From Lismore City Council — Specification for the Design & Construction of
Water Reticulation Pipework, July 1999:
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a} Static head to each lot should be between 30 m and 60 m with a minimum
static head of 20 m under peak instantaneous demand at the property
boundary.

b) The desirable maxinuamn design head is to be 70 m.

2) From Rous Water (letter dated 7 July 2006)

a) Tullera Reservoir is serviced by a 150 mm gravity main connected to the trunk
main ar Howards Grass. Howards Grass Pumping Station is decommissioned
and does not pump to Tullera Reservoir.

b) Rous Water expects that there would be no need to provide additional
chlorination at Tullera Reservoir as the increased demand would reduce the
storage time in the reservoir.

¢) Rous Water will supply the peak day demand nominated by Lismore City
Council to Tullera Reservoir over 22 hours.

3} From Rous Water (letter dated 15 August 2006)

a) The existing trunk main at Howards Grass presently operates in the range of
176 m static to 115 m. The system at Howards Grass operales via pressiure
reducing and pressure sustaining valves which limit the pressure in the bulk
main. These valves have been set up to operate under the existing demand
conditions and will be adjusted as demand grows.

b) Rous Water is presently decommissioning the old 450 mm trunk main and it is
anticipated that new pressure settings will be required during the upcoming
summer demand period.

4) From discussions between Lismore Council and Rous Water and consuitant David
Stewart, 31 August 2006

a) Rous Water estimates it can supply approximately 1 Megalitre of water fo
Tullera Reservoir over a 24 hour period.

b} Flow into Tullera Reservoir is controlled by an altitude valve set to Lismore
City Council.

Various alternative water supply systems for both the initial stage of the subdivision
and the ultimate subdivision have been assessed and alternative designs have been
analysed using a water modelling program (EPANET 2.0).

3. ANALYSIS

The Lismore Plateau consists of two natural high parts of the ridge (north and south),
each with an elevation of RL 130. They are separated by a shallow depression with a
level which varies from RL 105 to RL110.

It has previously been recommended that two separate hydraulic zones be created
within the Lismore Plateau development, namely, a “northern” and a “southern” zone.
It was proposed to separately service each zone from a proposed booster pumping
station at the intersection of Dunoon Road and McLeay Road.

Lismore City Council
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For the later stages of the development, water supplying the booster station would
come from a new 2.5 Ml reservoir to be constructed adjacent to the existing 1 Ml
Tullera reservoir, The reservoir site has an elevation of RL139. The existing reservoir
has a top water level of RL 147 and it was proposed that the new reservoir also have
the same top water level, The dimensions proposed for the new reservoir were 20 m
diameter x 8 m water depth.

Based on friction head losses at maximum flow rates, the approximate pipeline losses
that would occur in the 4.4 km of pipeline between the reservoir and the highest node
in the “southern” zone would be in the order of 4 metres.

If an operating range in the reservoir was assumed to vary between 4 metres depth and
8 metres depth, then the TWL required for the reservoir to provide a minimum static
head of 30 metres at the highest property in the development would be as follows:

RL of highest property = 130 m

Minimum head required at highest property = 30 m. This will be capable of being
supplied at the minimum normal operating point of the reservoir {assumed 4m below
TWL).

Hydraulic gradient required at highest property under static head conditions
=130+30=160m

Pipeline friction losses under peak flow conditions =4 m.

Minimum allowable head at peak instantaneous demand = 20 m. Therefore static head
of 30 m is governing criteria (20 m + 4 m friction loss <30 m).

Minimum operating depth of reservoir =4 m

Maximum operating depth of reservoir = 8m

Required TWL of reservoir = 160 m+4 m= 164 m

To supply the North Lismore Plateau solely by gravity would necessitate the
construction of a storage 164 -139 = 25 m in height. Obviously this is impractical for
a full size reservoir. Additional pumping would also be required to boost the supply to
the reservoir from the existing trunk main system at Howards Grass as there would be
insufficient head in the trunk main to supply a reservoir at this level.

The practicality of finding a more elevated reservoir site was considered. There are no
suitable nearby elevated sites that would meet the criteria required (minimum
elevation required approximately RL 156).

Consideration was then given to constructing a standpipe adjacent to the Tullera
reservoir. A pumping station would be required to be constructed adjacent to the
reservoir to pump water from the reservoir into the standpipe to provide the required
head.

The operating range for a standpipe would be in the order of 4 metres.

The TWL required to provide a minimum head of 30 m at the highest property would
be in the order of:

160m+4m=164m

Lismore City Council
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This would involve the construction of a standpipe in the order of 25 m in height. By
comparison the Hunter Water “Shuttlecock™ elevated water tower at Madison Drive,
Charlestown is about 20 m high overall (3.6 m operating depth).

A standpipe of these dimensions would be very expensive to construct and maintain
and would be visually most intrusive on the ridgeline. It should be noted that it would
still be necessary to construct a reservoir of 2.5 M capacity in addition to the
standpipe in order to satisfy minimum storage requirement (I day’s storage at peak
demand).

Because of the limited storage capacity available in the top storage section of the
standpipe frequent pumping operations would be required at full development to
maintain storage levels. This would not be acceptable from an operational viewpoint.
In the event of power failure the limited storage in the standpipe would quickly
deplete and pressure in the reticulation system would drop to a level that could be
supplied from the adjacent reservoir,

Internal elevated tanks (one in each of the “southern” and “northern™ pressure zones)
were considered as part of the initial 2006 investigations. These were to be 25 m high
overall (storage 6 m dia x 5 m high, TWL 154.5). Although minimum operating
pressures greater than 20 m could be achieved, the criteria for 30 m minimum static
head could not be satisfied. The high level tank alternative was rejected at the time
because of the resultant unacceptable visual impact on the ridgeline.

4. SUMMARY

It is concluded that the suggested use of elevated storages to allow for a gravity fed
reticulation system within the final development of the North Lismore Plateau
development has a number of serious drawbacks.

To meet the Lismore City Council’s criteria for a minimum static head of 30 metres
would require the construction of excessively high and, therefore expensive, storages.

If the reservoir required to service the final development (2.5 Ml capacity) were to be
elevated to provide a minimum static head of 30 m in the highest parts of the
development it would need to be 25 m high, which is clearly impractical.

A standpipe adjacent to the storage reservoir was next considered. It too would need
to be some 25 m in height. A pumping station would need to be constructed to supply
the elevated storage from the adjacent reservoir. Frequent pumping cycles would be
needed to maintain storage levels in the standpipe at full development because of the
limited effective storage available.

High level tanks, 25 m high, located within each pressure zone of the development,
have previously been investigated as a means of maintaining pressures within the two
proposed pressure zones. Although these tanks would be able to maintain peak flow
pressures greater than 20 m, they could not meet the criteria of 30 m minimum static
head.

Lismore City Council
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Because of their height, elevated storages were also considered undesirable because of
their prominent visual impact on the ridgeline.

5. CONCLUSIONS

It has been demonstrated that elevated storages do not represent a better alternative to
the method of supply recommended in our previous reports.

Our past recommendations, as set out in our latest report of July 2010, are
summarized as follows:

It was recommended that the most suitable method of supplying the ultimate
development of the North Lismore Plateau would be to construct a 2.5 MI reservoir
adjacent to the site of the existing 1 Ml Tullera reservoir. With a top water level of RL
147 this reservoir would be capable of supplying the entire development by gravity.
However, to maintain the minimum pressures stipulated by the Lismore City council
it would be necessary to provide pressure boosting. Pressure boosting would be
provided by a proposed booster pumping station at the intersection of Dunoon Road
and MclLeay Road.

In practice variable speed pumps would be used to give better control over pressure as
demand varies throughout the day and night. Variable speed pumps would also be far
more economical to run than single speed booster pumps.

Thus far, modelling work has only been carried out using fixed speed pumps.
However, the modelling program used (EPANET 2.0) is capable of modelling
variable speed pumps. This could be a worthwhile exercise to demonstrate the
efficiencies that could be achieved over fixed speed pumps. '

As there will still be adequate pressure available in the system should the booster
pumps be unable to operate because of power failure, there is little risk to supply in
adopting pressure boosting without high level storage.

In the eveat of pump failure, the head available from the Tullera 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.

Overall, it would be far cheaper to provide pressure boosting than incur the additional
construction, operational and maintenance costs associated with the provision of some
form of elevated storage to provide a gravity fed supply within the North Lismore
Plateau development.

Lismore City Council
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APPENDED DIAGRAMS

6
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1 INTRODUCTION

ACM landmark were engaged to undertake an assessment of the provision
of waler {o the North Lismore plateau. The assessment was requested lo
delermine a watel servicing methodology including short lerm and long term
storage requirements,  The assessment also delermined a shorl ferm
servicing arrangement.

The informalion was required (o be provided for the planning charretle in
December 2010 with Lismore City Council.

2 SITE

The land is known as the North Lismore Plateau, a site approximately four
(1) kilometers 1o the south west of the Central Business Disirict of Lismore.
The land comprises elevated plaleau slopes rising {o approximately 126m
AlID and is located to the south of Dunoon Road and north of Nimbin Road.
The area of the plateau is approximalely 285ha and is expected Lo provide
for approximalely 1200 (o 1600 residential [ots. A plan of the study area can
be seen as Appendix A,

3 PROPOSAL

It is proposed to zone the land from its current investigalion zone of 1(b) to
a residential RUZ zone, The residentlial development of the land would
require the provision of services such as water supply.

Investigations into the provision of water supply o the plateau have
identified the ability of water to be provided to the fulure urban
development both in the short and long term.

4 BACKGROUND
The 1994 study titled “The Dunoon Road Planning Study’ undertaken by
Northern Rivers Engineers, Planners and Scientists in 1994 for Lismore Cily
Council described a feasible method o service the plateau with water, The
cwrrent proposal further invesiigales thal scheme proposed and contained
within the 1994 report in terms of connectiion of the plalesu o the
reticulated waler supply from Tullera Reservoir and Howards Grass, Cosls
for the provision of water supply were originally prepared with the 1994
study however the cwrent reports have independently costed those water
supply works to current costs.

Water Avaitability ~ February 2011 = 0714 Page (1)
Noxth Lismore Plateau
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Lismore City Council

5 ASSESSMENT

The attached plan shown as Appendix B gives a piclorial representation of a
proposed water supply connection route and scheme from (he Tullera
Reservoir. The plan demonstrates both the short lerm supply and the long
term supply utilizing a new reservoir adjacent lo the existing Tullera
Reservoir.

The 1894 North Lismore Planaing Study prepared for Lismore Cily Council
by Northern Rivers Enginecers Planners and Scienlists considered the
provision of waler supply to the North Lismore Plaieau. The preferred
option was 1o supply water from the Tullera Reservoir,

in September 2006 and June 2010 ACM Landmark Py ltd undertook waler
investigation reports Lo determine the following:—
*  Determine 1o what exlent Tullera Reservoir lras addilional capacity
to provide for some first stage development of the plateau.
*  Determine what level wilthin the plateau can be developed with and
without a booster pump and storage,
s Determine the size of trunk main from Tullera Reservoir Lo service
both the first stage and ultimate stages of development,
+  Determine the trunk main upgrade requirements from Howard Grass
to Tullera Reservoir.

Investigations inlo the feasibility and costls associaled with the water supply
provision for both a first stage and ulimate development are inctuded within
the full report shown in Appendix C.

The invesligation revealed that an initial stage of approximately 200 lots
within the plaleau can be serviced by the existing Tullera Reservoir with
the provision of a new 300mm carrier main {rom the reservoir to the plateau
ared.

The Tullera Reservoir is operating at generaily half of its capacity.

The f{irst slage lots can occur in numercus locations on the plaleaus wilh the
appropriate sizing of internal watermains,

The provision of a 300mm trunk main from Tullera Reservoir Lo the site
approximately  1840m  will serve bolh the first slage and uliimate
development of the piateau,

Beyvond 200 firsl stage lots a new 2.5ML reservoir adjacent 1o the Tullera
Reservoir would be requitred together with the upgrading of the carrier main
from Howards Grass to the new Tullera Reservoir via a 250mm (runk main
2620m in length.,

For the first stage development a booster pump station at Mcleay Road will
be provided to ensure sufficient pressure.  PFurther assessment has
disclosed that an elevaled reservoir or standpipe is impractical due to
excessive height and adverse visabity, This report can he seen as
Appendix D.

Water Availabilily = February 2011 - 0746 Page (2)
Nerth Lismore Plateau
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‘The booster pump station whilst not being the most favoured oplion by
Council will ensure that a conlinual pressure (o the plateau was available 1o
meel Councils slatic head requirements. The plaleau can be serviced by
gravity from the proposed Tullera Reservoir Lo the highest poinls in the
subdlivision in times of emergency withoul the operation of the pump station.
However the operation of the booster pump station provides greater stlatic
head to the elevated areas of the plateau.

Sonie booster punmping of the system is inevitable and this would either
need Lo be al the reservoir or as proposed al MclLeay Road location.

The external scheme compenents would be funded by the developers of the
plateau and could be offsel against water headworks contributions. Internal
water reticulation would also be provided by the developers within the
subdivision of each stage of the residemtial development.

Rous Water have also conflirmed the provision of bulk supply to the North
Lismore Plateau and that the disiribution of this supply would be carried ouwt
to the satisfaction of Lismore Water.

6 CONCLUSION

The North Lismore Plaleau area proposed for rezoning has the capability to
be serviced by water supply from the Tullera Reservoir. Lismore Cily
Councit however favowrs the provision of gravity suppty system to the land.
However assessment has shown that an elevated reservoir at Tullera,
adjucent Lo the existing reservoir is not [easible,

Supply can be guaranteed to the plateau both in the interim and full
development with some booster pumping to achieve Councils slatlic head
requirements in the more elevated lots on the plateau,

Upgrading of the carrier mains {from IHowairds Grass Lo Tullera Reservoir
will be required (o provide increased capacity for the laller stages of the
plateau development beyond 200 lots.,

The provision of a new reservoir, augmenlation of the carrier maing from
Howards Grass to Tullera Reservoir and the provision of an ultimate sized
meain from Tullera Reservoir lo the plaleau will ensure thai Lhe Norlth
Lismore Plateau can be adequalely services with reticulated water,

[L can be seen therefore thal the rezoning of the North Lismore Plateau

would nol be limited by the provision of sewer {o ecnable future
development,

Water Availability - Pebruary 2011 ~ 0740 Page (3)
North Lismere Plateau
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APPENDIX A

STUDY AREA
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APPENDIX B

Concept Water Plan
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APPENDIX C

Water Supply Investigation June 2010

Lismore City Council
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APPENDIX D

Water Supply Investigation January 2011
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Haundsey by Depasment of Mlanning

aors: Platene Study Arsa {Approxirately 2685 Ma)
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ACM LANDMARK PTY LTD

BRIEF ASSESSMENT OF SOUTH LISMORE
SEWER TREATMENT WORKS CAPACITY

REPORT FOR WINTEN PROPERTY GROUP
PROJECT 744 LISMORE

Lismore City Council
Meeting held 12 April 2011 - North Lismore Plateau 14 1



North Lismore Plateau Attachments A to | Attachment 3
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NORTH LISMORE PLATEAU DEVELOPMENT
WATER INVESTIGATION REPORT

1. INTRODUCTION

‘This assessment has utilized available data to consider the possibility of spare
capacity within the South Lismore Sewer Treatment Works to accept staged
development from the North Lismore Plateauy.

The existing data included:-

e South Lismore Treatment Works Augmentation - Concept Design
Report CMPS&F Pty Lid July 1995,

o Flow data from the South Lismore Treatment works for 2007, 2008 and
2009.

Both the report and flow data documentation was kindly provided by Lismore
City Council.

The report was a concise concept design for the upgrading South Lismore
Sewer Treatment Works in 1995,

The report considered the existing conditions and proposed upgrading of the
Sewerage Treatment Works (STW) to a projected ultimate loading of
approximately 22,000 Equivalent Persons (EP). This  comprised
approximately 8800 Residential EP  and approximately 13,200
Industrial/Commercial EP.

Flow Data provided by Lismore City Council from the South Lismore
Treatment Works which incorporated spread sheets for ‘Flows' through the
inlet works for the vears 2007, 2008 and 2009 were assessed. The flow
sheets incorporated inflow and bypass flows in megalitres/year and can be
seen as Appendix A within this report.

These recent inflows were assessed against the 1995 upgrade parameters to
determine if available capacity existed within the treatment works to accept
additional development flows.

2. SUMMARY

The coarse assessment of the data simply reviews the previous design
parameters for the South Lismore Treatment Works upgrade against current
inflow data from the plant in order to assess the likely capacity, if any, for the
treatment works to accept additional development flows.

i

Pripared by AOM Lasdiar!
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Based upon the available data the treatment works appears lo have capacity
of approximately 1900 EP or approximately 475 ET when compared to the
design upgrade data,

This assessment however does not include 2010 inflow data from the
treatment works which was unavailable at the time.

Organic loads treated within the treatment works are well below design
parameters and also below Agreed Licensing Limits,

Whilst there may be some limitations to the available inflow there appears to
be significant capacity within organic load limits to cater for additional
increase in flow treatment within the treatment works.

There is also considered to be capacity within the South Lismore Sewer
Treatment works site to cater for further upgrading beyond 1800 EP or 450
lots.

Capacity of pump stations and rising/gravity mains conveying flows to the
treatment works has not been assessed,

3. BACKGROUND

The 1995 augmentation design report determined that South Lismore Sewage
Treatment Works had a nominal 18,000 EP capacity and a theoretical loading
of 21,000 EP prior to the upgrading. The upgrade budget of approximately $3
million included augmentation to treat increased loads and to  meet
environmental objectives. The catchment of the South Lismore STW includes
the Central Business District (CBD) of Lismore, South Lismore and North
Lismiore including the North Lismore Plateau.

Upgrading was proposed to a nominal 22,000 EP made up of 8800 EP
residential and approximately 13,200 EP industrial

Residential 1 ET = 3 EP

Industrial/Commercial 1 ET = 4 EP

Actual Average Dry Weather Flow was determined at 228L/EP/day using 1988
flow data from the report,

The standard Public Works (PW) design flow allowance of 240L/EP was
adopted within the upgrade documentation. Therefore it can be seen that the
design parameters actuaily exceeded flows through the treatment works prior
to augmentation.

Prispared by ACN Landmarh
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The projected organic loads for the treatment works were:—

Table 1. Projected Organic Loading in kg/tay

R 2000 1} Ultimate |
BOD S A 1512 1533
NFR 1512 1533
rorabe L 7o B2 53
TRN I 151 S .88

The report concluded that as the 2010 and ultimate organic loads are similar
the STW augmentation was assumed to provide capacity for the ultimate
requirements.

Various components within the existing facility were found to be of sufficient
capacity for the proposed upgrade these were:-

Sludge stabilization (digestion), lagoon storage, sludge drying
capacities {(which has a total theoretical rating of 27,000 EP).

From the data provided by Lismore City Council comprising load based flows
for the years 2007, 2008 and 2009 the following is shown:~

Table 2. Load Based Data 2007, 2008 & 2009

| 2007 Total Annual Inflow 1,432.70 | ML/year
Bypass Flow (wet weather) .01 | ML/year
Total ] 1,432.71 | ML/year
2008 | Total Annual Inflow - 1,760.14 | ML/year
Bypass Flow (wet weather) 8.36 | ML/year
Total 1,768.50 | ML/year
2009 .| Total Annual Inflow 1,596.80 | ML/year
Bypass Flow {wet weather) 1,521.71 | ML/year .
Total = . | 311851 | ML/year

Bypass wet weather flows for 2009 show high flood flow bypass into the
system, particularly in the months of April and June.

In considering the annual inflow rates only from 2007, 2008 and 2009 to
corresponding EP the following is revealed.

2007 - 1,433 Mi./day or approximately 16,360 EP
2008 -~ 1,760 ML/day or approximately 20,091 EP
2009 -~ 1,597 ML/day or approximately 18,230 EP
;'rr pariad by ACN Landdmarl:
Char Boes Tt Dl 4 of Sosh Lisnwn STW
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On this basis the South Lismore Treatment Waorks having been upgraded in
1998 to 22,000 EP shows that there could be a theoretical capacity of
approximately 1,900 EP or approximately 475 ET (dwellings). However in
using average bypass flows this reduces to 1,800 EP or 450 ET.

It should be noted that 2010 figures were not available at the time of this
report and that if the abnormal bypass inflows of 2009 were considered then
the treatment plant could be at capacity.

When assessing the projected organic loading within the design report against
the organic loading within the three (3) year Sewer Treatment Works data the

following is shown:~

Table 3. Orgsnic Loading

Design Load Year 2007 | Year 2008 | Year 2009 Agreed Licensing
BOD 15633kg/d | 8.25 9,01 6,11 57.53
Total P 53kg/d | 2.6 3.44 4,27 6.65
TKN 263kg/d 18.6 18.36 | 21.26 57.53

The organic loads from the Sewer Treatment Works are well within capacity
and licensing limits. Therefore whilst the Soulth Lismore Sewer Treatment
Waorks may have a more limited capacity of 1,800 EP in terms of inflow it
would appear that greater operational capacity maybe available before organic
load targets are reached. '

4. CONCLUSION

Given the brief assessment of the available information from the freatment
works including inflow and bypass flows and the review of the organic loacls
against upgrading design and licensing limits the South Lismore Sewer
Treatment Works appears to have capacity to accept additional development
of approximately 1,800 EP (450 |ots).

It is also concluded that there is capacity for future upgrading of the Sewer
Treatment Works beyond the 450 lots to service the North Lismore Plateau.

It is recommended that a more detailed investigation he undertaken of the
Sewer Treatment Works including contributing pump stations, rising/gravity
mains to fully determine the actual available capacity of the Sewer Treatment
Works to accept proposed development from the North Lismore Platean and
consider the available 2010 inflow data fto more accurately determine
available capacity.

1
A
Preparded by ACN Londmark

e

Oy N £ 018 Brtel o South Lisnore 5748
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APPENDIX A
FLOW SHEETS
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Neweanties Uil

HEVIEW OF SOUTH LISMORE SEWER TREATMENT WORKS CAPACHYY

intvoduction

RPS has heen engaged by Winten Property Group o review a raport preparad by ACM
Landmark assessing available capacity in the South Lismore Sewer Treatment Works. The
agsessment is based on data supplied by Lismare City Gouncil including -

»  Soputh Lismore Treatment Works Augmeniation ~ Concept Design Report GMPSEF
Pty Lid 1985
e Flow data from the South Lismore Treatment Works for 2007, 2008, 2009,

The nominal capacily of South Lismore Treatment Works is 22,000 &P,

The ACM Landmark assessmerd of available capacily at 1,900 EP is considered to be
conservative. This available cagacity bas been defermined using the total annual inflow for
2008 which was eguivadent to 20,001 EP.  The anpual iiflow not only inchudeés discharge
from connacted properties nut wet weather flows.

The inlet works have been designed to process flows of approximately 171 Us (2.8 x ADWFE),
flows greater than this are directad o the wet weather bypass.

Review of average flows from Augst 2009 fo November 2009, whare no bypass llows were
recorded, indicate average flows of 3,240 kl/day (37.5 Vs) this equates 1o 13,500 EP based
an 240 Yperson/day.

Review of average Hows from August 2008 to October 2008, where no bypass Hows were
recorded, indicale average flows of 3,730 Kiiday (43.2 ¥s) this equatas to 15,540 £P based
ot 240 Heersandday.

Review of average Hows from danuany 2007 w0 November 2007, where no bypass flows
ware racorded, indicate average flows of 3,924 kliiday {45.4 i/s) this equates to 16,380 EF
based o 240 lpersor/day.

Using an average of the above ioading figures (15,130 EP} indicales here could be 8,870
EP capacity available in the Treatment Waorka.

However inn the area of wastewater freatment it s considered that a conservative approach
should be adopted.

Boganet . ] Piles o Siocied. ] Nondero bralied | detend | debeckeds OUBA L Ausaeatin
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Lonanigsions

The conclusions drawn by the assessment completed by ACM Landmark are considered to
be consistent with the data provided.

The South Lismore Sewer Treatment Works appears fo have hydrautic and organic capacity
o process flows from at least an additional 1,800 EP. This avallable capacity could bs as
high as 6,870 £P. :

information in the Concapl Design Report indicates some existing components of the South
Lismare Sewer Treatment Works have a theorstical rating of approximately 27,000 EP.
Therefore it is not unreascnable to assume that the Treatraent Works could be readily
upgraded from ifs existing capacity of 22,000 £F o 27,000 EF.

e Muorphy
Principal/ Waler & Sewer Stralegist

Lismore City Council
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Sewer Availability

North Lismore Plateau
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1 INTRODUCTION

ACM landmark were engaged to undertake a brief assessment of the
provision of sewer to the North Lismore plateau. The assessmenl was
requested to determine a sewer servicing methodology including transfer
from lhe sile of sewage Lo the South Lismore Sewer Treatment Plant
(SLEIP). The assessment was also required Lo determine available capacity
within the South Lismore Sewer Treatment Plant.

The information was required (o be provided for the planning charrette in
December 2010 with Lismore Cily Council.

2 SITE

The land is known as the North Lismore Plateau, a sile approximately four
(4) kilometers to the south west of the Central Business District of Lismore,
The land comprises elevaled plateau slopes rising Lo approximately 126m
AHD and is located to the south of Dunoon Road and north of Nimbin Road.
The area of the plateau is approximately 285ha and is expected Lo provide
for approximately 1200 10 1600 residential lots. A plan of the study area can
be seen as Appendix A,

3 PROPOSAL

I is proposed Lo zone the land from its current investigation zone of 1(b) o
a residential RU2 zone. The residential development of the land would
require the provision of services such as sewer.

Various possibilities to service the land wilh sewer have been considered
inctuding package treatment plants, standard gravity system ete. The most
practical and feasible of these is the provision of a standard gravity syslem
throughout the site comprising gravily mains, local pump stations where
necessary and associaled rising mains connecling lo the South Lismore
Sewer Trealment Plant.

4 BACKGROUND

The 1994 study titled “The Dunoon Road Planning Study’ undertaken by
Northern Rivers Bnginecrs, Planners and Scientists in 1994 for Lismore City
Council described the most feasible method lo service the plateau with
sewer. The current proposal mirrors Lhat contained within the 1994 report
in lerms of connection of the plateau o the South Lismore Sewer Treatment
Plant. Costs for the provision of external gravity sewer mains, pump slation
and rising mains were originally prepared by Cardne in 2003, Those cosls
have been merely indexed as follows:~

2003 price x 30" September 2010 quarter (173.3)

/
30" December 2002 quarter (139.5)
= 1.242
Sewer Availability — Febrouary 2011 - 07406 Page (1)
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The sewerage costs are made up of the [ollowing:-

. New addilional (realment facililies al the existing South Lismore
Treatment Works,

. A new major pump station al the intersection of Terania Streel and
Wilson Streef North Lismore,

. Rising main from the major pump slation {o the South Lismore

Treatment Works (SLSTW)L

The following sewer treatment costs were prepared by Cardno in 2003 and
indexed Lo 2010 cosls.

Gravity Main

250mm Including Manholes Approx. 500m $210,000.00
Land Matters $30,000.00
$240,000.00
SID 16% $38,400.00
Contingencies 20% (on $210,000.00) $42,000.00
TOTAL Say $320.400.00
Pump Station (60 L/S)
Pump Station $329,130.00
Land Matiers $62,323.00
Power Supply $46,712.00
$438,195.00
S 16% $70,111.00
Conlingencies 20% $87,639.00
TOTAL Say $596,000.00
Rising Main (2600m)
2600m x 225mm @ $1419/m $44.7,120.00
Rail Crossing $486,700.00
River Crossing $62,300.00
Easement Widening allowance $31.700
$587.820.00
S 16% $94,052.00
Contingencies 20% $117,564.00
TOTAL $799,436.00
TOTAL SEWER CONNECTION SYSTEM $1,715,840.00

This approximate $1,100.00 to $1,500.00 per lot for 1,200 to 1,600 lots.

The cosis represent external sewer connection costs, Additional cost per
ol for internal sewer will bhe applicable and combine normal development
servicing costs,

Sewer Availability = February 2011 - 0746 Page {(2)
North bisinore Plateau
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5 ASSESSMENT

The atltached plan shown as Appendix B gives a pictorial representation of a
proposed connection route from the plaleau Lo the South Lismore Sewer
Treatment Plant, The {ransfer roule comprises public road access, existing
bridge access of Leyceslter Creek and existing easements Lhrough
intervening land to the South Lismore Sewer Treatment Plant.

A proposed pump Station has been located at the intersection of Wilson
Streetl and Terania Streel. A gravity main of approximate size and length of
250mm and 600m respectively will convey sewage from he plateau to the
new pump station. The pump station will convey sewage thence (o the
South Lismore Sewer Treatment Plan via a new rising main running parailed
within Wilston Street and thenee to the existing ring main within the existing
easement to the ST1.

The approximate cost of the exlernal scheme components has bheen
assessed at $1,100.00 to $1,500.00 per lot.

The external components comprising gravity main, sewer pump station and
ring main to the SLSTP wili be provided and funded by the developers of
the plateau generally (o service the first stage of the residential
developmenl.

Internal gravity reticulation would also be provided by the developers within
the subdivision of each stage of the residential development.

6 SOUTH LISMORE SEWER TREATMENT PLANT CAPACITY

A brief assessment of the capacily of the South Lismore Sewer Trealment
Plant was underlaken in August 2010. That report considered the previous
upgrading of the Sewer Treatment Plant within the 1995 major upgrade of
the Sewer Treatment Plant. The upgrading in 1995 and its associated
capacity were considered against current sewage inflows from 2007, 2008
and 2009, The assessment concluded Lhat there was a possible capacity
within the Sewer Treatmenl Plant for 600 ET (equivalent tenements). The
full report can be seen as Appendix C,

A further review of the 2010 report was undertaken independently by RPS
(Newcastle) in order o Llest the voracily of the initial assessmentl by ACM
Landmark Pty Lid. This report can be seen as Appendix D.

The RIS report found that the ACM report was somewhat conservalive and
thal the aclual capacily within the South Lismore Sewer Treatment Plant
was up Lo 2000 ET. This of cowrse would be subject lo design and
consideration of the actual design flows and the bypass peak wel weather
flows. However the report clearly confirms the ability of the plaleau Lo
accommodate from GO0 ET (e 2000 ET within the existing capacity of the
South Lismore Sewer Treatment Planl. There is also sufficient capacily

Sewer Availability -~ Febraary 2011 ~ 0746 PPage (3)
North Lismore Plateau
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within the GO0 LT te 2000 ET Lo accommodate existing catchment
growth/development within North Lismore and the Lismore CBD,

[t is undersiood thalt Lismore Council is in the process of briefing a
consultant Lo uvndertake a review of the upgrading requirements for the
South  Lismore Sewer Treatment Works, ‘That  upgrade has Dbeen
necessitated as a resull of the current standard of the treatment works
rather (han specifically a capacily investigalion.

7 CONCLUSION

The North Lismore Plateau area proposed for rezoning has the capability Lo
be serviced by sewer in a manner of forms, Lismore City Council however
favours the provision of a standard or regular system of gravity sewer
service 1o the land and transfer to the South Lismore Sewer Treatment
Plant,

The connection of the plateau to the South Lismore Sewer Treatment Plant
comprise gravily mains, pump station and rising mains, There have heen
conceptually sized and costed to give an understanding as to the overall
development cosls.

The South Lismore Sewer Treatment Plant has been determined within the
Lwo assessment reports 1o have sufficient capacity within its current
operation to cater for 600 LT 1o 2000 [E7T, subject to design.

It can be seen Lherefore thal the rezoning of the North Lismore plaleau
would not be limited by the provision of sewer o enable [ulure
developmenl.

Some upgrading of the Soulh Lismore Sewer Treaiment Plant will be
required lo provide plant improvement and possibly the laller stages of the
plateau  developmeni. The proposed nvesligalions of any necessary
upgrading are currently being proposed by council.

That upgrading will however be to improve plant efficiency rather than
upgrade to provide planl capacitly for the North Lismore Plateauw, Clearly
therefore (he provision of sewer Lo the North Lismore Plateau is not an
impediment Lo the rezoning or urban development of (e land,

Sewer Availability - February 2011 ~ 0746 Page (4)
North Lismore Plateau
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Study Area
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Concept Sewer Plan
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