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The GHD report on Darwin seweragestrategies(PAWA - Darwin Urban Area - W
Collection, Treatment, Disposal and Beneficial Re-Uses sterns - FinalR - I
proposed an effluent rising main from the Ludmilla WWTP to the Lamal< all O
convey effluent to Larrakeyah for discharge and to allow reuse for itri at' d
weather.

The purpose of this Reportisto identify the route andprelimina rad' f h
rising main; assess requirements for pumping of effluent at the Ludmilla Plant d f
of odours; and to prepare capital and operational costs'for the urn in and ' '
system.

The report would therefore allow the feasibility of and fundin availab'It f th
system to be assessed by PAWA before more detailed consideration is iv t ffl
requirements/potential.

PRELIMINARYDESIGNOFRISINGMAIN

INTRODUCTION

&.

I~

r

L

2.

C
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General Route Options

A number of route options were investigated forthe route of the to OSed L d '11 R' '
Main from the Ludmilla WWTP to the Larrakeyali Outfall(refer Fi re I att h d .

In general, the preferred route options follow the alignment of the existin0 600 di ' ' o
main from theLudmillaWWTP, alongDickWard Drive, EastPointR d, G'I hA ,
LambellTerraceandSchultzeStreettotheLarrakeyahOutfall. '

Additional routes wereconsideredfromtheLudmillaPlantalon the I I'
Dick Ward Drive, Playford Street, Parap Road, SmartHi hwa , Pack dpi Is
Larralceyah Outfall, but wererejectedduetotheimpracticalit of con t t' I
general alignment. This general route option involves heavily trafficked st t
commercial areasandoffersnoadvantageswithrespectto i elmelen th, ,
constructibility compared to the other general route option considered.

Commentsregardingthespecificrouteoptionsassociatedwiththe refe d I
discussed below.

2.1

a

\
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2.2

2.2, I Ludmilla WWTP to Playford Street

The route proposed runs parallelto the existing 600 diarisin main fro th L d ^
WWTPto DickWard Drive, then alongorparallelto the bikew h
roadasfarasPlayfordStreet. Therearenowaterandsewera es I
sideofDick Ward Drive and the bikeway alignment is clear of ITe d h
The southern side of the Driv~c beside the Racecourse contains a w t
Trunk sewer from the Parap area and is not considered to be feasible i
northern side for construction of the proposed rising main.

Specific Route Options

f
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2.2.2 Playford Street to LampeStreet

Two broad route options were considered forthe route of the pro OSed risin ina' f h
intersection of Dick Ward Drive and Playford Streetto the intersection ofEa t P ' R d
and Lampe Street, namely a route along Dick Ward Drive, Ross Smith Avenue and E P '
Road versus a route via various residential streets.

<.

- .

I. .

streets are available, including:

. PlayfordSireet, ParsonsStreet, RossSmithAvenue, ConigraveStreetandL S ;

. PlayfordStreet, ParsonsStreet, RossSmithAvenue, GilesStreetaridL St ;

Playford Street, Brogan Street, Ross Smith Avenue, Goldsmith Street, Holt Str ,
Green Street and Lampe Street.

The 750diaParaptrunksewerislocatedalongthenorthemsideofPars St dd
the centre ofRoss Smith Avenue while a water main is located alon the south d f
Parsons Street. Power, water, telephone and sewers are located alon either side f
Conigrave Street. There are significanttrees on both sides of that road to ether w'th
elevated rock outcropping on the northern side of the street near Holtze Street.

The remaining streets are narrower than Coni, rave Street and have water, ower and
telephone services and occasional trees on either side.

In all cases, it is concluded that it would be necessary to construct the main down the cent
of the road in the sealed pavement to avoid existino services, trees and other obstruct'

Location of the main along these route options would result in significant coriumunit jin a t
anddisturbance; disruption of access to properties; disruption to services to ro ert' ; d
additional costs associated with construction in areIatively confined area and road t t'
over the fulllength of the section of main in question. Iris concluded that the or t' I
savings in pipeline length offrom 100 to 200m do notjustify the significant coinmunit
impacts and additional costs as noted above. Location of chaproposed risin main al th
residential streets in this area is therefore not recommended.

The proposed route over this section of main is to continue alon or ara1161 to th bik
along the northern side of Dick Ward Drive and Ross Smith Avenue u to the k
opposite themtersestionofRossSmithAvenuewithAllenStreet. Themamisth d
to cross over Ross Smith Avenue to the park land area to the north and west of the Id F
Bay Gaol(around the outer edges of the parking area), thence across East Point Road to run
in the western Toad shoulder to Lampe street.

This route option avoids the majority of services and residences alon DickWa d D ' d
Ross Smith Avenue, which are located generally on the southern side of Ih d . Th'
also avoids the shopping area and residences located on the northern side of Ross S ' h
Avenue from the park area to the intersection with EastPoint Road. The route al h
westernsideofEastPointRoadasproposedminimisestheim actsonreside I h
road and also results in the least disturbance to traffic.

Several routes via residential
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2.2.3 LampeStreetto Liveris Drive

From Lampe Street to south of Conacher Street, the proposed route is alon the road h Id
along the western side of East Point Road. There are no ina'or services alon th' I'
and the route is generally clear of obstructions and would minimise traffic disru lion.

South of Conacher Street, pastthe intersections of Coyder Road and Salonika SI tt th
intersection of Arkins Drive and Gilruth Avenue, the route is at its most elevated,
over a rocky ridge adjacentto the Darwin High School, The western side of East P ' t R d
and GIIruth Avenue is in a cutting up to the edge of the road avementin th'SI t' d
construction of the main along the edge of the road would be impractical. The inari '
therefore proposed to divertfrom the western road shoulder/bikewa aji ninent th f
Conacher Street in the vicinity of the bikeway deviation towards the Darwin Hi h S h I*
follow the general alignment of the existing power line across the rid e to Atkms D '

This alignment is feasible for construction of the main and avoids the si ificant di I'
to traffic that would resultifthe main were to be constructed throu h the cuttin . C t' d
location of the main on the western side of the East Point Road and Gilruth Avenue al
avoids disruption to the more majorintersections with Goyder Road and Salonika Street.

On the southern side of thendge adjacentto Darwin High School, the route is To d t b
located at the western edge of Gilruth Avenue, alon, the eastern edge of At1<1ns Drive, unt'I
the commencement of the bikeway near the Gardens Road intersection. The route i th
proposed to follow south along the western shoulder ofGilnith Avenue untilthe Darwi
Tennis Association Courts adjacentto the MGM Grand Casino entrance at Liven D '
From the Tennis Courts to south of Livens Drive, the route is proposed to be located w'th'
the western road shoulder of Gilruth Avenue. This location avoids the obstructions alo th
restricted bikeway alignment in this area and would still be expected to minimise jin a I
traffic flow along GIIruth Avenue.

The main would be required to be located so as to avoid the existtrio 225 dia water
along the western boundary of Gilruth Avenue south of Gardens Road.
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2.2.4

South of Liveds Drive, the main is proposed to be located off the western ed e f G'I h
Avenue, untilthe rocky outcrop which extends from the eastern end of Ternira Cresce t t
towards GIIruth Avenue. Between this outcrop and Smith Street, Gilruth Avenue '
constructed in an embankment.

*_

Livens Drive to Smith Street

, .,

,.-.

Two options exist for location of themam in this area. The firsto Lion involve I t' f
the main immediately adjacent to the western edge of Grrruth Avenue, alon th t fth
embankment. This alignment would resultinalocalisedlow ointinthemain, th d
falls south of the outcrop before rising up to Smiths Street, and is nor referred.

The preferred option would followaroundthesouthemsideoftherock I d
north-eastem corner of BurnettPlace and thence south alon the easterned e fth d' d
pavement of Burnett Place towards Smith Street, This alignment minimises co t
disturbance to the treed areaadjacenito GilruihAvenue and maintains the i I' I
constant grading, This alignment also avoids as far as possible the existin 225 d'
main along the western boundary of GIInith Avenue.
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2.2.5 Smith Street to Ternira Crescent/MalabarStreet

At theGilruthAvenue/KahlinAvenue/LambellTerrace/SmithStr t' I ,
proposed to runtothenorihandwestofthemainGilruthAvenue/SmithsSt t' ,
thus minimisingirafficdisturbance. After crossing the southern end ofKahl' A ,
main is proposed to be located along the north-westGin bounda of Lambell T
Schultze Street.

This side of LambelI Terrace is clear of majorservices and is Iar el t'I' d f
bays. Adequate roomisavailableforconstructionofthemainwithlittle' h
residences along the other side of the road.

From LambellTerracetoTemiraCrescent/MalabarStreet, themamis d b I
along the western boundary ofSchultzeStreet. Thereareno ina'orservices l d I
western footpath ofSchultze Street and the route is clear ofsi nthcanttrees th
obstructions. Whilethisroutewillimpacton theresidences on chewestem a f h ,
particularly with respect to property access during construction, there is little feas'bl
alternative available.

2.2.6 Ternira Crescent/MalabarStreettoLarrakeyah Outran

There are two alternative route options for this section of the main.

The first option involves location of themain alongMarellaStreet, Pack d St d
Murray Street to the connection to the existino Larrakeyah OutfalI in Lamal<e an T

Power and water services are located on the eastern side of Marella Street and the
number of significanttrees located on the western side of the road. It would the f b
necessary to constructthemainwithinthecentralpavementareaoftheroad. C t I' f
the main within Marella Street, while feasible, would result in si ificanit
anddisturbance; disruption of accesstoproperties; disruption to services to rt' ; d
additional costs associated with construction in a relatively confined areaa d d
over the fulllength of Marella Street.

From MarellaStreettoMurray Street, themaincouldbelocatedonthe rth a f
PackardStreet, whichisfreeofmajorservicesandis enerall nulledf k' f
Larrakeyah Primary School. Construction of the main on this all nine t' f 'bl b
impactto some degree on access to the primary school.

MDrray Streetis similar to Marella Street in thatchere are water and sew
either side of the Toad, with many palms and trees on both sides of the road. Th
therefore be required to be located within the central pavement area of the d, ' h
significantcommunity impacts asforMarellaStreet. Themam would alsobe d
avoid the existing 450 dia stormwatermain located down the centre fM S

The preferred option for location of themamin this section involv I I' f
alongTemiraCrescent, through theLarrakeyahPrimarySchool rounds t th L alc
Military Areaand thencetotheendof LarrakeyahTerraceandconn I' h
Outfall.

From the end ofSchultze Street, the main is proposed to an re across Te C
Larrakeyah Primary Schoolgrounds, alongthe western ed eofthe h I I
adjacenttothetreesalongthewestem boundary, and thencebetween th f h

$-,
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properties fronting Ternira Crescent and the schoolbuildings to the Larrake ah B k
grounds.

WithintheBarracks, it is proposed to locatorhemain ad'acenttothewe t d f
service road located along the eastern boundary of the Military Area. This route avo'd th
Gatehouse and the existing sewerage vent chamber and manhole to the south ofth 't . I '
then proposed to route the main between the existing trees at the end of Lamal<e all T
to the connection to the existing Outfall.

The preferred route avoidssignificant community impacts and construction c t
MarelIa, PackardandMurrayStreets and, subjecttothenecessa a Tovalsf D f
Department and the Department of Education, is recommended.

Route Selection/Preliminary Design

The preferred route was determined on the basis of visual iris ection to ethe 'th
consideration of infomiation of all known existing services, The route was iris ected 'th
Darwin City CouncilOfficers who indicated theirgeneralconcurrence with th t
proposed. Discussions were also held with Australian Army re resentatives with re tt
the location of the main within theLarrakeyah Barracks area and Do ob'ection wa d t
the route as proposed.

Following preliminary discussions with PAWA Officers, the proposed route was defined '
the fieldbyflagging/paintmarks. Asetoutandprofilesurve wasthenundertak I h
proposed route, with marks placed at bends or otherwise at intervals of a Toximate1 100
Services were located from visible evidence or by reference to available drawin s.

Setoutplansandlongitudinalsectionsoftheproposedmain, showin a relimin d'
for the main, are attached (Drawings 19277F10-18).

3. SYSTEMHEADCURVES

*
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Based on the survey and preliminary grading of the main as established above, s ste h d
curves were derived for a number of alternative rising main sizes, namely 450, 500 and 600
diameter.

These curves were derived taking into account the rising main profile (as schematicall
indicated in Figure 2) and the estimated performance of the Larrakeyah Outfall under b th
High Water and Low Water conditions.

The relevantcalculations fordedvation of the system head curves are resented ' A d'
A. The systemhead curves foreach rising main size option are resented inF' 3.

4. PROPOSEDEFFLUENTPUMPINGSTATION

4.1 Location Of Pumpstation

Based on advice received from Ian Wallis (Consulting Environmental En inGors Pt Ltd)
regarding possibleoptions fortuture augmentation of theLudmillaWWTP, Ih ffl
pumps are proposed to be installed within the existing effluent urn station tth I
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Ludmilla Effluent Rising Main - Ludmila WWTP to Larrakeyah Outfall
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Ifthe CASS treatmentsystem is retained, then effluent will continue to be dischar d h
existing effluent recarbonation/outlet channel. If the augmentation involves a biolo b I
secondary treatment process such as extended aeration, etc. , then the effluent will likel st'11
discharge 10 Ihe existing recarbonation channels, although at a slightly lower water level. Th
existing recarbonation channel has a floor level of 1.52 AHD and an o Gratin water I I
range from 4.02 to 4.5m AHD (5.32mAHD in the reactor). The overflow has a Twin'
setting of 4,166m AHD. The existing pump wellflooris at 2.62m AHD with a urn s I'
connection at about 3.10 in AHD and a bottom suction inlet at 1.72m AHD. The
could pump down to approximately 2.75 in AHD with adequate submer ence of the sri I'
however a minimum level of approximately 3.45m AHD would be desirable to ensure the
existing and proposed pumps remain primed withoutthe need for foot valves. fits assumed
that the hydraulic design of the future system can accommodate this re wiremen!

It is therefore considered appropriate at this time to provide for pumping of effluent via the
new Ludmilla Rising Main from the existing effluent channel. S ace exists withi th
existing effluent pump station for the provision of a further two effluent urn s, and this
arrangement is preferred arthis stage.

The new pumps are to be connected to the existinc suction pipework stubs within the d
well and discharge via vertical risers to a new overhead discharge main. This main w Id b
supported off the western wall of the pump dry well, span across the top of the existintr
bypass weir pit clear of the access cover and bend undertyround immediately clear of the
access pit. The main would then run above the existing 1370 din Ludrritlla By ass Line until
clear of the existing 600 dia stub/tee on the East Point Rising Main, before deflectino clear of
the bypass line,

Alternatively, submersible effluent pumps could be located within the existino recarbonat'
channel, which would involve some rearrangement of the existing gas I ework. Pum in of
the recarbonated effluent arthis pointis not considered to be desirable due to the orential for
release of gas in the rising main,

The proposed effluent pumping arrangement is shown schematically on Drawin 19277FOl.

As discussed below, in order to cover the range of flows required with 'ust two urn s it '
necessary to adopttwo smaller pumps and rely on both pumps to achieve the maximum flow.
Should one failit would be necessary to resort to the existin, outfall or to overtl w t
Ludmil!a Creek, Neither would cause major problems however should it be c d d
necessary to provide full now standby pumping capacity the two main pumps could each be
sized to suit the full flow with a third smaller pump to meet low flows. The third u
would not fit in the pump dry well but could be installed as a submersible unit sufficientl
downstream in the recarbonation channelto avoid the bubble zone.

4.2 DesignFlows
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The designpumpflowsaresummarisedinAppendixB. Based on adesi It' f
40000EP as specified in the brief, the design Average Dry Weather Flow (ADWF) '
12ML/d or 140L/s. The design maximum pump rate s ecified in th b ' f ' fl
27ML/day or 312.5 Us. This is a fairly arbitrary figure which is about 1.37 t' d
peak dry weather now (PDWF) for 40,000 EP. Of more relevance is that it ina al
corresponds to the probable capacity of the existing outfal! under the maximum f
surcharge pressure.
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{~

6

1111/11/111111



{-,
It is noted that these flows represents the expected plant load immediateI after diversion of
the CBD and makes no allowance for ongoing growth. It is ex ected that the load on th
Ludmilla plant will ultimately increase to approximately 50,000 EP. At that time the ADWF
will be 15 ML/day and the Peak DWF approximately 280 LIS heTice the desi ca acit w'11
continue to meet all dry weather flows.

Pump curves for a typical pump with appropriate duty for both DNSOO and DN600 risin
main options for single pump and dual pump options are included in Appendix B, Variable
speed drives are proposed for the pumps to allow the pumps to 'follow the flow' It is
considered unlikely on the basis of prelinxinary information obtained from urn an net
and the pump curve information shown that a single pump can be obtained with the co acit
to operate over the full duty range required. The efficiency of the unit for the sin 16 urn
option is excellent at high order flows but drops to unacceptable levels (<70%) for flows less
than around 125 Us, This would correspond to the entire dry season o eratin ran e.

It is therefore more likely that two identical pumps can be selected to meet the now of
140L/s (ADWF) operating alone and the design maximum flow of 312.5 LIS (PunlF)
operating in parallel, The pump curve shown in Appendix B indicates that this option can
achieve better than 80% efficiency for flows between approximately 70Us (single urn at
reduced speed) and 300L/s (two pumps). This covers the fullrange of most probable flows.

The design flows and all econontic analyses are based on a continuous now treatment s ste
with typical diurnal flow distributions. All effluent is assumed to be urn ed to the outfall.
This may not be the case under some possible scenarios:

. It is understood that consideration is beintr diven to an intermittent decant treatment
system which could discharge in slugs requiring all pumping to take place at a hidher than
average rate, This would potentially favour larder rather than smaller main sizes.

. Introduction of effluent re-use would change the flow conditions in a couple of ways,

A proportion of the flow would be extracted from the rising main at various Qints
along the main resulting in a lower pump head for the same pump Tale. This would
favour a smaller main,

111 order to meet re-use demands it would be likely that on-site SLora e at Ludimlla
would be required to retain peak discharge effluent flows for dellve at late in ht
irrigation times when normal plant flow would be reduced. This again will chanoe
the diurnal flow patterns and the pump rates required, The storage require ina at
least partially comprise the settlement basins of an intermittent decant s stern should
this option be adopted.

4.3 SystemOperation
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Effluent will be pumped via the new pumps in the Effluent Pum Station to L al< h
Outfall, with the pumps being controlled in the first instance by hi h and low level c t I
in the effluent channel.

Initially, while gravity discharge of sewage from the Darwin CBD area continu v' th
Larrakeyah Outfall, the rate offlow of the new effluent pum s will also be cont 11 d
maintain a maximum level in the existing discharge manhole downstream of the Larra. k h
MaceratorStation. This system will ensure thatche available reserve ca acit fth f 11

L .,
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is fully utilised under alitidal and flow conditions and that the co acit of the outf 11'
exceeded under peak now conditions.

Where the output of the new effluent pumps is required to be re*duced to suit the an I bl
capacity of the Larrakeyah Outfall and the levelin the effluent channel continues to rise, th
the existing effluent pumps will be operated to discharge the balance of the effluent v' th
existing East Point Outfall. Where the capacity of both pumps is exceeded under eak fl
conditions, then effluent will be bypassed to Ludmilla Creek as at resent.

filthis way, priority will be given to discharge of effluent via the Larrake all Outf 11,
followed by discharge of effluent via East Point and finally via Ludmilla Creek.

In the future, with the pumped diversion of sewage from the Darwin CBD h
Ludmilla WWTP for treatment, the initial gravity discharoe of effluent via the La alc h
Outfallwillneed to be upgraded in order to achieve therequireddesi outfallca t f27
ML/d.

This will require the outfallto operate under a positive head at the dischar e h I
downstream of the Larrakeyah Macerator Station, requiring the station to be isolated from the
system and the existing manholes to be sealed or bypassed, At this time* the outfall control
of the effluent pumps would be abandoned.

It is understood that the proposed pumped diversion of local catchment flows at Lama!<e an
will be required to discharge to the outfall artimes when the Waterfront urn station would
otherwise be overloaded. This will require an actuated diversion valve and connect' f
the pump discharge to the rising main, Emergency overflow will also be re wired from the
proposed diversion pump station. This will not be possible to the outfall but will re uire an
independent discharge down the cliffface, .

5. ODOURCONTROL
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At Thinimum flow (less than 50 LIS say), retention of effluent within the rising main will va
from about 5 hours for a 450dia main to about 10 hours for a 600dia ina'n. H
nunimum flow will riot exist for this period of time, so it is reasonable to consider retention
for average flow conditions. This will be a maximum of between 3 to 5 hours for a 600 d'a
main for 12 and 8 ML/d respectively. This period is not expected to be excessive for a o0d
quality effluent and should not result in significant odour problems ansino for a seconda
treated effluent.

Forthe case where primary effluentis continued to be discharged, the effluent is c I
recarbonated before dischargeand odours from the effluent arthe Iant at resent t
unreasonable. Again, it is considered that the levelofretention is such thatsi ific t d
should riot occurprovided exposure to the atmosphere is limited and as release is ade t I
controlled.

The potential release of odour would occur as follows>

Arthe existing macerator station, effluent will be discharged under ravit fl w d't'
only for the interim period when the outfallis required to operate under rav'I fl
accept local raw sewerage discharge in conjunction with pumped effluent. Even the , th
will be minimal exposure to the atmosphere and existing odour control measures ' I

Requirement

r
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the outfall should remain adequate. Based on the proposed program for diversion of
sewage from the CBD from the Larrakeyah Outfall to Ludmilla WW'TP and the likel
program for construction of the effluent rising main, then the period dunn which th'
situation exists should only be a number of months at most. Onee the local ravit fl
diverted, the main will be converted to a closed pipe and there will be no direct e
the atmosphere, However the end section of main will continue to o erate under rav't n
conditions for flow rates up to around 280 LIS.

For adefault grading at minimum depths, the main would operate under avit fro th h' h
points in the ground profile at CH 5500 and/or CH 4588. At various times either of th
points can change from above to below the hydraulic grade line or visa versa. This would
require significant volumes of air to be expelled or drawn in via automatic air release valve .
Expelled air would potentially be odorous and it is recommended that measures be talc
the grading of the line to minimise the potential for this occurrence.

Due to the profile of the proposed rising main, odour control measures such as ox enation
are unlikely to be feasible. The low level of odour compounds likel to be resent w in
also make such measures of little benefit and riot cost~effective. The onI orential fo
release of odour is at air-release valves and these are discussed below.

5.2 AirReleaseRequirements

\,

i~
\,

;' Referring to the pipe profile there are a number of high points in the fistno main which will
requiTe provision of amgas release. These are as follows

CH 1452 ~ East Point Road at Fannie Bay Gaol.

This will remain under pressure except when the main is drained for service. Release
of gas from solution would nonnally be inhibited by the pressure and a manual air
release for maintenance service only is proposed.

CH 2800-2940 - Gilruth Av at Darwin High School

These points are level with the highest point in the main at CH 4588. The I e can
be graded a little deeper to ensure that it will normally be held full by the hi h oint
at CF{4588 and hence will not noonally require significant air inflow/outflow. As the
points are not under significant pressure, some gas may be evolved from the flow
which will need to be released. An automatic air inledrelease will be re uired to
admit air to avoid negative pressures and to release any accumulated air/gas on urn
start. The sites are well away from any existing or proposed occupied buildin s but
an elevated vent would be recommended to disperse exhausted air. This ina be
stand alone stack or preferably a small vent pipe attached to the adjacent ower
poles. Release of gas would be occasional small volumes only and odour would be
coinparable with a domestic sewer vent.

CH 4588 - Lambell Terrace at MitchellSt.

11/11/1111111̂
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With a normal grading of the main, this point would be the hydraulic rade cont I t
low flows and would drain downstream, refilling as flows increase. The site is
adjacent to residential development and the former university site and release of an
significant volumes of air arthis point would be undesirable. On that basis it is
recommended that the pipe grading be designed to ensure that this Qint remains
below the hydraulic grade. While the pipe may be lowered slightly (to sa IL 17.5) at

9
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CH 4588 this will also requirethe artificial elevation of main at an a To r' t ' I
downstream. This will have a fairly minor adverse effect on urn heads for a sin H
range of flows but the extra operating cost would be trivial. An automatic air release
will still be required to vent small volumes of accumulated gas however this would
be vented to a small stack (DN50) attached to a suitable power or light o1e or to an
adjoining gravity sewer.

CH 5500-5662

As discussed above iris recommended that an artificial high point be established '
this area to prevent the creation of draining high points at less suitable u stream
locations. The most appropriate location for the high point would be immediateI
prior to the drop to the macerator station at CH5662 where the ground levelis 18.15.
The high point would involve a elevated loop of pipe with an L of notless than sa ,
RL18.5 or 0.35 above ground to ensure the main at CH 4588 remains full. An
automatic airrelease would be provided on top of the pipe loop. The AV could be
vented to the existing DN750 vented sewersystem from discharge manhole of the
Kahnn Oval pump station. This system connects to the existing scrubber at the
macerator station or alternatively shares the vent stack from the discharge manhole
for the Larralceyah Base pump station, Given the proximity ofhousin with some
sensitivity to odour a connection to the scrubber system may be desirable. It is noted
that the proposed pump station to be constructed for the diversion of gravit flow
will also require treatment of vented air from wet wells etc.

Exhausting or intake of small amounts of air would occur regularly in res onse to
increase or decrease in discharge flows. As flows vary, this would effectthe
surcharge level in the downstream outfall pipe, The effluent would be highly
agitated by the velocity in the steep gravity section hence the air exhausted would
potentially be fairly odorous. The potential for odour would be mininitsed b
adopting the smallest feasible rising main and hence the lowest detention time.
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Preliminary budget estimates have been prepared for construction of the risin main based on
typical costs for similar works as obtained from the Department of Transport and Works.
Budget capital cost estimates, inclusive of allowances for engineerin and contin encies,
have been prepared for three rising main sizing options, namely 450, 500 and 600 diameter,
asdetailedinAppendixC. '

Annual power costs for operation of pumping equipment for each rising main size o tion
have also been assessed as detailed in Appendix D. Annual power costs have been asses d
on the basis of pump operation at average day load (ADWF) for 7 months of the year(dry
season operation) and at peak load (PWWF) for 5 months of the year(wet season o eration).

The total estimated costs for each rising main option as detailed in A endices C & D
summarised as follows:

ESTIMATES

L

*
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Rising Main Diameter

I

450

,,

500

7.

600

Apresentworthanalysishasbeenundertakenforeachrisingmainsizeo tion t h
most economicmain diameter, taking into accountcapitalcosts, annualo eratin t d
replacement costs for electtical and mechanical equipment.

The economic analysis has been carried out for a 50 year o eratin eriod, wh' h '
considered to representthe minimum operating life of the rising main. Pum in e
assumed to require replacement after 25 years' In general, only costs not colonion to ea h
option have been considered in the analysis. The analysis has been undertaken fo v
discountrates from 5 to 10 %, Iris understood that a discountrate of a Tox' t I 7.57 '
currently adopted by PAWA for evaluation of power costs.

Theresults of the economic analysis foreach rising main o tion are resented ' A d' E
and the Net Present Values (!. IPV's) for the options for each discount rate are summaris d
below.

ECONOMICANALYSIS

L~

Total Capital Cost

L-

3 650 000

3 900 000

4 500 000

r'

Annual Pumping Cost($)

r

!~~
I,

\
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163 030

1/5 130

Rising Main Diameter
(mm)

,-

1.1PV @ 5% discount rate

lipV @ 7% discountrate

1.1PV @ 10% discount rate

76 660

Given the orders of accuracy involved in the above economic anal SIS, it is conchad d th
selection of either the 500and600diameterrisingmainoptions will resulti th I 11
life-cyclecostsandbothareofidenticaltotalcostatthenomiall ado ted d' t f
7.5%. The final choice must then be made on other grounds such as:

The 600diameteroptionprovides flexibility to accommodate ajar er r rt' f h
higher wet season flows. It is noted that current wet season flows at the in I
excessoflOOML/d or 1200Us. Higher flowswouldhoweverbe OSsibl I 'f h
existing outfallcan tolerate higher flows. The initialsection of outfall i e i Id t I
Class4.5uPVCwhichwithageandtemperaturederatingma nothav f
working pressure much in excess of around 20m or the equivalent of a Tox'mat I 320
Us flow. Higher flowsarehenceunlikelytobepossiblewithoutu d' Ih f
The current peak design capacity is more than adequate for peak d wearhe fl
excess of 50,000EP hence additional capacity is of marginal benefit.

;'
!,

450

.

6 745 000

5 995 000

5 339 000

,

a,

500

,."

6 072 000

5 538 000

5 072 000

600

5 877 000

5 519 000

5 205 000

11
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The larger main would be slightly favoured ifselectionofintermiitentdeca t t' f
the future plant required slug discharge of effluent at higher than avera e flow rate .

The economic analysis was done on the basis of 12ML/day ave}a e d weather n
(40,000 EP). Growth to 50,000 EP would slightly favour the larger main.

The limitations set by budget allocation and the perceived benefits in defe I f
expenditure would favour the smaller main.

Minimisation of detention time and hence the reduction of potential for odou
would also favourthe smaller main. This would be of particular norit ifal w d
CASS or similartreatment process is adopted forthe future develo merit fL d "
Plant

Flowvelocities in the01*!600wouldbesomewhatbelowdesirableslim I I I
even at peak flow and would barely meetself-cleansing limits at eat d weath fl
This may exacerbate odour production and sludge accumulation and hence w to I
favour the smaller main.

Introduction of re-use would result in lower average flows bein dischar ed to Ih tf U
and hence would favourthe smaller main.

CONCLUSIONS
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The proposed rising main route is as detailed on Drawings 19277F10-18 attach d.

Effluentis proposed to be pumped into the rising main via pumps with variable s eed d '
(VsD's) located within the existing effluent pump station arthe Ludmilla Plant, with suct'
connection to the existing effluent channel. Two identical pumps are ex ected to b
required, with each pump capable of meeting the average dry weather flow of 140 Us (one
duty/one standby) and both pumps operating in parallelto meetthe peak wet weather flow f
312.5 LIS,

Given the estimated detention period for effluent within the main of less than 5 h ,
for a600diamain, specificodourcontrolproceduresarenotconsideredt b ,
particularly when theLudmilla Plant process is upgraded to provide a seconda effl t
standard suitable foreffluentirrigation. Some consideration of airrelease ' t
nevertheless required and the grading should include an artificial high Qint at CH5662 t
ensure other high points upstream are riot prone to fill and drain with urn flow fluctu t'
Manual airrelease valves only would be provided arminorhigh oints. Automat'c I
valves willstill be required at major high points and where required would referabl b
vented roanelevatedstackortoadjacent sewers. Significantreleaseof asis t d
to occur at intermediate points except when draining for maintenance. Ventin f Ih
CH5662 may be connected to the existing vented inlet pi e from the Kahl' B ' '
discharge,

On the basis of an economic analysis of varying rising main SIzin o tions f
discountratesfrom5 to 10%, it is concluded that within the accurac fth I ,
500diameter or600 diameter rising main would resultin the least ov 111'f I
the project. The final choicewi!Ithen depend on other factors as listed ab d h' h
again are inconclusive until a'decision is made on the process to be ado led f I
Ludmilla. Althis timethebenefitsoflowercapitalcost, lowerodour I ' I d
reasonable probability that re-use will be adopted would outwei h the doubtf I d
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Larrakeyah Outrall Capacity
D (mm) =
L (in) =
c=

Q (Us) =
H (in) =
Available Head at MH - HWL

Available Head at MH - LWL
Head relative to MH - HWL
Head relative to MH - LWL
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370

800

120

o

0.00

7.75

13.75

-7.75

-13.75
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800
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50

0.60

,~~I I,

370

800

120

100

245

0,927700, XIS Calculations 30-09-97

-7.15
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-3.19
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7.75

I3.75

20.25

14.25

14.12

8.12

,

^I=



^-.^-,*

r~*
I , ^ ,~~ ".-~"

.

?~~!

Ludmilla 600 Effluent Rising Main 00 high point- O to 5662. t4)
D(mm)= 621 621 621
L (in) =
C-

Q (Us) =
H (in) =

,~"~"~ ,,,",,.~

Ludmilta 600 Effluent Rising Main (to end - O to 5683)
D (mm) = 621 621

L (in) = 5683 5683
c- I15 I15

Q (Us) = o 50

H (in) = 0.00 0.37

r I f"~I

Ludmilla 600 Effluent Rising Main System Curve
D (min) = 621 621

Q (Us) = o 50

5662/4

I15

o

0.00

r' ,

H (in) =15+Hf(0-5662.14)
H (in) =8.56+Hf(0-5683)
H (in) =LWL + Hf(0-5683)
H (in) =HWL + Hf(0-5683)

5662.14

115

50

0.37

r~,
~~""~
,

5662. ,4

I15

100

1.33

Final System Curve - 600 Main
O (Us) =
V (ads) =
Retention (Hrs) =
H (in) =
H (in) =

r~~:

621

5662.14

115

150

2.81

~"~~
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0,927700. XIS Calculations 1440-97
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5683

115

100

1.33
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I I5

200

4.78

I

15.00
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-8.00

-1.00
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621

5683

115

150

2.82

621

5662.14

It 5

250

7.22

I~',

15.37

8.93

-7.03

-0.03

o

0.00

n/a

15.00

15.00

621

too

621

5683

1/5

200

4.79

621

5662.14

1/5

300

10.11

r~'

16.33

9.89

-4.52

2.48

50

0.17

9.59

15.37

15.37
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150

:~~I
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It 5
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7.24

621

5662.14

115

350

13.45

17.81

11.38

-0.62

6.38

"~~~'I

100

0.33

4.80

16.33

t6.33

621

200

621

5683

115

300

10. t 5

621

5662.14

II5

400

17.22

19.78

13.35

4.56

11.56

~-~*

150

0.50

3.20

I 7.81

17.81

621

250

621

5683

115

350

13.50

22.22

15.80

10.98

17.98

621

300

200

0.66

2.40

19.78

19.78

621

5683

115

400

17.28

25.11

I8.71

18.60

25.60

250

0.83

1.92

22.22

22.22

62t

350

28.45

22.06

27.37

34.37

300

0.99

1.60

25.1 I

25.60

621

400

32.22

25.84

37.28

44.28

350

1.16

1.37

28.45

34.37

400

1.32

1.20

37.28 outfall@LWL

44.28 outfall@HWL
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Ludmilla 500 Effluent Rising Main (to high point~ O to 5662, ,4)
D(min)= 520 520 520
L (in) = 5662,14 5662.14 5662. t4
c= 115 I15 I15

Q (Us) = o 50 100
H (in) = 0.00 0.87 3.15

FF, ~\
, I

""~*~

Ludmilla 500 Effluent Rising Main (to end - O to 5683)
D (mm) = 520 520

L (in) = 5683 5683
c- I15 115

Q (Us) = o 50

H (in) = 0.00 0.88

;~"'! ;' " :

Ludmilla 500 Effluent Rising Main System Curve
D (mm) = 520 520

Q (Us) = o 50

Flyl

H (in) =15+Hf(0-5662. ,4)
H (in) =8.56+Hf(0-5683)
H (in) =LWL + Hf(0-5683)
H (in) =HWL + Hf(0-5683)

"~h" r' ,

Final System Curve - 500 Main
Q (Us) =
V (rri/s) =
Retention (Hrs) =
H (in) =
H (in) =

1'7;

520

5662,14

115

150

6.66

re~*
,

01927700. XIS Calculations 14.0-97

520

5683

115

100

3. t6

520

5662/4

t15

200

11.34

15.00

8.56

-8.00

-1.00

r~,

520

5683

It 5

150

6.68

520

5662.14

115

250

17.13

,,*~,

15.87

9.44

~6.53

0.47

o

0.00

n/a

15.00

15.00

520

100

520

5683

115

200

11.38

520

5662.14

115

300

24.01

I"'~,

18.15

11.72

-2.69

4.31

50

0.24

6.73

15.87

15.87

520

150

520

5683

I15

250

' 17.20

I~~;

520

5662.14

It 5

350

31.93

21.66

I5.24

3.25

10.25

I~~I

100

0.47

3.36

18.15

18.15

520

200

520

5683

115

300

24.09

520

5662.14

115

400

40.88

26.34

I9.94

11.15

18.15

,,.~...

150

0.71

2.24

21.66

21.66

520

250

520

5683

115

350

32.05

32.13

25.76

20.93

27.93

200

0.94

1.68

26.34

26.34

520

300

520

5683

1/5

400

41.03

39.01

32.65

32.54

39.54

250

1.18

I. 35

32.13

32.13

520

350

46.93

40.61

45.92

52.92

300

I .41

1.12

39.01

39.54

520

400

55.88

49.59

61.03

68.03

350

1.65

0.96

46.93

52.92

400

1.88

0.84

61.03 outfall@LWL

68.03 outfall@HWL

,

^I!=



=^ITMH@lienn0 93'96

TM. @lienn0 9:3'68

89'0

t's'a

001, '

96'*. Z.

6889

11'0

t'02

098

,

98'96

93'68

L8'LZ.

00't, 8

aL'99

3999

06'0

SL' I

008

96'b. L

9619

S9Z9

68'89

oof'

L9t.

86'8b'

36'8fy.

801

9t. ' L

092:

81.99

a 1'6'b

83'6*,

Z9'99

9Z'69

oof,

SLL

8899

L9b.

098

19b.

'b' I't's

t. L 't's

98' L

Z. L' I

008

9L'68

9LZ8

69'L8

86'8*.

60'1,9

OS8

SLL

8899

L9b,

008

Z. 9t.

*'398

t, 3'98

181

88'0

OS I

00'69

00b'

9/1

t. * 't3999

L9t.

86'98

86'8 I

LL'LZ

t, I"he

L9'0fr

008

9 Ll

8899

19 fy.

093

L917

1803

L8'08

11.8

89'0

00 L

""-.~,

68'89

098

9 L I

*!2999

1.9b'

t. 8't. L

178'Z

b. 8'6 L

t, 8'93

80'63

098

9 L L

8899

L9t,

008

Z. 9t.

It, '9 I

Lt, '9 L

at"9

68'0

09

I
",*"V'

39'0b

008

91L

b'L'8999

L9t,

8t, .9

89'0'

688L

L8'03

IZ'61

008

S IL

8899

19t,

:

OSL

19t,

00'91

00'91

e/u

00'0

o

36'83

09Z

9 L L

t'LZ99S

L9y

L"~~.*.

80' L

86'9-

t'0'0 L

Z. b '9 L

= (Iu) H
' (LLi) H

= (SIH) UO!IUeie^I
= (sri. u) A
, (sri) o

U!errV 09t. . akino IuajsAS IeU!,

83'L L

OSI

9 L L

8899

Z. 9b.

16.0 I"*. I suouejnoteo SIX'00zLZ6LO

00L

1.91,

L~~

t^1'61

008

SIL

t'1,8999

19t,

00' L'

00'8.

99.8

009 I

88.9

00L

SLL

8899

19b.

OS, (sri) O o

= (LLILU) . L9t,L9^

akino uisisAS U!eVV 6U!S!a IU9n1!!51 09^ PIl!Ulpn.

by^

8t, ' L' (Iu) H 00'0

09, (sri) o o

9 IL9 L L-o
8899' (Iu) 7 8899

L9^ L9*' =(EULu).
to 899 o1 0 - pug o1) u!ert 6u!S!H IuanjijEI OSb eij!ulpnT

frZ' L L

OSL

9 Ll

fir Z99S

L9t.

(8899~0)4H + TMH= (Lu) H
(8899~onH + TN\T= (ui) H

(8899'0)}H+99'8' (un) H
(bLZ99S~ONH+SL= (IU) H

..

a, .~\~

re'SLj;-' L' (co) H 00'0

00L09, (sri) o o

9 L L9 L L9 I I=o
t, rz99g t. L'8999 t'1'8999= (EU) ,
L9fr 1.9^ 19^ =(LULu)q

(bLZ99g o1 0 - Iu!od 116!Lj o1) u!eru 6u!s!a IuanlJ!^ OStr eij!UlpnT

I. ",,~*'
.

*~~~~."I, ,,,I*". .'14~".^"**""~~,"""I, ,.,;~,..~^..~."-^in~"
I

;.,~Jt. ~~,
.

"~~~"



,
~

~
,
.
*

~
4
. 
.,
~

I

,
~

,
~

"
t

.
F

"
~

~
,

,
.
-
,
.
^

I
,
,
~

*
,

*
"
^

"
~

~
*

,

I~
~

\
,~

~
",

F
, 
*"

!
.
I
*
,
.
,
,
"

,
~

,
.
~

~

.
,

O
i

~
~

R
.

I'
~

'~
* I

"
~

"
'I

,
,
"
~

,
~

^ S; 0
9 =
, >
^

= ^ ^ ,^ o ^^
.

> ^ ^ to = ..
,

>< ^S
^ 0
3

.
,
.

,

^
I=



"

L. _

F~

, Design Pump Flows

r'
,

I,

Existing Population (EP) ,.
Exist'g Min. Dry Weather Flow (MDWF)=
Exist'g Average Dry Weather Flow (ADWF)=
Exist'g Peak Dry Weather Flow (PDWF) =

Design Population (EP) =
Design Min, Dry Weather Flow (MDWF)=
Design Average Dry Weather Flow (ADWF)=
Design Peak Dry Weather Flow (PDWF) =
Design PeakWetWeather Flow (PWWF) =

Single Pump Duty RangeI'

~

-. J

t"

1111/11/111111
(^^

t. -

,

Low Pert. Pump Duty Range

High Perl. Pump Duty Range

26700

3 Mud=

8 Mud =

14 Mud =

F~'

40000

4 Mud=

12 Mud =

20 Mud =

27 Mud =

35-50 Us min to 312.5 Us max
Peak Effic 90 to ,40 Us

r'

<.

35 Us min to 230 Us max
Peak Efiic 90 to 140 Us

32.45 Us

92.74 Us

159.32 Us

*._

230 Us min to 312.5 Us max
Peak Effic 3,2.5 Us

54.39 Us

138.89 Us

228.70 Us

3,250 Us

01927700. XIS Pumps 30-09-97

\

1111/11/111111



JRm U, y

.~^.~ "..*..

^

I- un
inun

I~'

I~~~I\ F~~'

ICl or
IL F

240
U

^

,o

,

220

.

200

~~~.,,

I.
111
un

LL

DC
=

U)
O_
Z

Go

so

as~

^o

20

10

180

q!, 40s

,~~'!

150

H. - Q. .

In I
to ~
tic

50

T}~

I~\

p~'n ""'~.

140

Jl

o

DC
Z

co
O. . -
2= o

o

^e

120

40

S

L,

100

756^25

*,"~,*
,

^o

._L *_

80
J

F~;*:---1''~, -. f~~"

I I

I

O 50

Go

56 11:1f'ELLER

20

R"

O CG

40

+

01/2

20

10

^-

141'E;H R

o77

, ~ ,

Q O-

of 8 I'.,

o

THDMPSONS

SINGLE LARGE PUMP OPTION

~

O, 84_-:

5-00

' ~",-* '. , '..

!~"*

\-
o Be

4-

^

v, I

1000

100

~~,\

T 4140e

1500

-,

7

47*:~\**,,.

p, e7S

o 87. - ~~ . PUMP EFFICIENCY
::^^/1.1- ^ .'188

~~ : 0 4_

O 81
-I
o77

-^

'1884':

2000 2500 3000

VOLUMETRIC FLOW RATE

BYR. N JACKSON

o, a

368

4iB2S

F

200

FF~,,\

CURVE No

R. 2195.

.

".~,,

DRAWN BY

K. L. C.

3500

DATE
',,,'
SEPT'82

^o0

BASIS

4000 4500

155ut

T 13524
T143 eTi4^^~i

SIZE & TYPE

^.!50 x400- 425 SUPER-TITAN.

SUPERSEDES

CAS HYD
Solo0229

AIR

5000

400

IMP. HYD
501.004

*,

E

Z.

~-

01
,,

5500

a
,Z

IMF. TYPE

~ OPEN

^:: CLOSED

24'

o
o
o

200

bz
87

6000

t

75

>
I-

co

EYE AREA in2

or Z

^o
O_

. co

^<
;: ^
^O
D-

-O
500 LITRES

PER SECOND
6500

IMPERIAL t^ALLONs
PER MINUTE

100

,-

U, in/S

11min. 4POLz50"z
IHHERENTSPEED
(1480 NOMINAL}

MAX. SPHERE

53mm

a. X
Ns

CURVE

No. R. 21360

Nss

ISSUE



.^,~* r~~: ....~.,..~ ,-.^ r-,~, *~'^

7

:r*fj

^ .^ .

-!4

^ . ^

I, T,
..+ .

I

.^ ^

-HJ- -

^ *,..

6

50

40

-. ^1:1}
--~I

^.

...-

, ~ .I. -

f- --

I

~I I-L, ,-I.
^ .-

I I

.I

. .

.
H
.
.
1.4
.

^^

., 1:1

^ ^

I.

co
ILl
^
I-
un
Z

.
<
IU
T

J
<
F-
o
I-

I-- --

1' ^:I_
,':'1 11'1 I

t:",~;

I

111
.~, -

I:- ;, I~
- I I

_! 11 I I
30

,'~'!,

^ ^ ^ <5'

^^

. I

20

"

.- .-

I <1'

_IL
. ^ ^

^ . .

.-

:

11.
11

. .

^ ^-

' ^'I ~:

,,.~**

^^-^.-

+I+~

o

.. ~-

^.

^ . ^

10

:

I: :

. . ^

. . ^

I.
.I ::

,..
@

DUALSMALL PUMP OPTION
200 X 200 400 .H-T.

~~*

4:14'
4_L

^

. .

4

I

o

:

-L

I I~

,,~,~

. ...

.. -~

^ ^ ^

""" 'c, ^,, p^:"is

.. ~

- - -..

.^ -.-

., ,

..

-~.- .

^

^.

J _I

I _

^,~*

20

..~~.

..~.

.. -.

. .

... -

. J. ,_ .
I

^ I I

~ ..

:

I
-...

--..

:!: I
TE c

- -I- -I_
~ - .

-14.1

I. . I
.I

:~~*

40

I I.

.- ..

. .

. .!_!

- -,-I
^ ^ ^

J 11

-,. 1.1-
.~1.1

. .

,~",~,,

:

.-..

-I

.I-{-
. , ...,., ~

J I_

I "--
;-tilt

^.

.!., I-

.^

60

I -=-*

-.

-^ ^

^ - I

^^ .

4

---,^I^
^.

*:;+.!....~. ~

I-1.1 I, .

If"' ~
-~ ,

^^

80 100

VOLUMETRTC FLOW RATE

:-

A~.,~:

,._Ll
_L_I. L
LL

I -

J-._I".

..~ -,-

44.

1:1

I:

I*,,~

.{. . .

,1. ^'.

::

CURVE No .

R24087

_I

11

.. I.

^ I.

I.

DRAWN BY

K. L. C

120 140

LITRES PER SECOND

DATE

7 DECBB

, --.

^ ^

I-

:-

I:

L! Lj. _

I. L_L

LL&

'- 4^

BASTS

E402

I~ _

TSSU

2

.:

SIZE and TYPE

200 X 200

-:

I- .

-!

_*J,

ORia ,. rer to cl

SUPERSEDES

Re4087
TSS I

:..

I I

-I-
_ I _

GAS . HYD.
Solooa24

AIR

^^ ::

Id

160

I

in
E
\
a
.C

^

150

IMP . HYD .
soloose3

,.

I

^^

125

400 . H-T .

o
o
Q
*

IMP. TYPE

. OPEN
121 CLOSED

IBO

.i. ,

100

>
I-
I-.

In
IT Z
Uru
:Z .
o
D. I--

<
I-
Din
O. I-
ZF
H<

:^
O. O
Z,
.H
O. >Z

' I
.I.

75

,

^

.

200

L

50

PImln. . 4Pole 50Hz
Inherent Sp. .d

25

MAX. SPHERE
30

220

o

hiver kH.

CURVE

No. R240B7

mm

Foposal No

ISSUE

a



f~
\

",

De artment of Trans on and W

Ludmilla Effluent Rising Main

Preliminary Budget Estimate - to September ,997

;~
Description

Effluent Rising Main
1.0 Clearing & grubbing
2.0 Excavate Trenches

Extra in medium/soft rock

Dispose of excess spoil
3.0 Prepare base of trench
4.0 Fencing of excavation
5.0 Bedding

- type I
-type 2

6.0 Backfill

-in pavements
- o1s pavements

70 Reinstatement

- undeveloped areas
- grassed areas

- unsealed pavements
- bitumen sealing
- existing services

8.0 Supply, lay &joint DN600 pipe
9.0 MajorRoad Crossings
10.0 U/G marking tape
11.0 Traffic Control

12.0 Drain/CreekCrossings
13.0 Connection to Larrakeyah Outfall
14.0 Establishment & Miscellaneous

Item

,~..

;_.

C'
...

Quantity Unit

5700

5700

2100

5700

5700

5700

11/11/11111111
(^^

in

in

in

in

in

in

Rate $

;~
L

I. 00

22.95

25.00

4.50

4.00

3.00

Dia 500

Amount $

Total

3950

1750

Pipeline Cost per metre (incl. eng. & cont. ) =

Ludmiila Pumping Station
1.0 Preliminaries

2.0 Relocate existing re-usefilters
3.0 Conventional Dry wellPumps
4.0 VsDdrives

5.0 Electrical power & Controls
6.0 Pipeworkandvalves
7.0 Flowmeter

Total

I"

5700.00

1308/5.00

52500.00

25650.00

22800.00

17,0000

in

3250

2450

in

a,

25.20

36.00

in

in

1500

1000

700

2500

4700

5700

90

5700

in

in

in

in

in

in

in

in

Item

3 No.

Item

Item

21.60

13.50

I'

99540.00

63000.00

L.

5.00

I5.00

25.00

40.00

14.00

282.97

440.00

1.50

70200. qO
33075.00

*_

TOTAL CONSTRUCTION BUDGET ESTIMATE

7500.00

15000.00

17500.00

100000.00

65800.00

16,2926.87

39600.00

8550.00

50000.00

30000.00

50000.00

503451.37

Design and supervision (7%)
Contingencies (, 0%)

01927700. XIS Budget Estimates 30-09-97

TOTAL

toooo

Adopt

Item

Item

2 No. 37500.00
2 No. 3,250.00

Item

Item

Item

$3,020,708.24

$3,000,000.00
$624

20000.00

5000.00

75000.00

62500.00

62500.00

70000.00

12500.00

$307,500.00
$330,000.00Adopt

$3,330,000.00

$233, ,00.00
$356,310.00

Adopt

$3,919,4t0.00

$3,900,000.00

11/11/1111111
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Department of Trans ort and Works
Ludmilla Effluent Rising Main

Preliminary Budget Estimate - ,O September 1997

r'

,

I.

Description
Effluent Rising Main

1.0 Clearing & grubbing
20 Excavate Trenches

Extra in medium/soft rock

Dispose of excess spoil
3.0 Prepare base of trench
4.0 Fencing of excavation
5.0 Bedding

- type I
- type 2

6.0 Backfill

- in pavements
- o1s pavements

70 Reinstatement

- undeveloped areas
- grassed areas

- unsealed pavements
- bitumen sealing
- existing services

8.0 Supply, lay &joint DN600 pipe
9.0 MajorRoad Crossings
10.0 U/G marking tape
11.0 Traffic Control

12.0 Drain/CreekCrossings
13.0 Connection to Larrakeyah Outfall
14.0 Establishment& Miscellaneous

Item

t-

,
,,;

;'

Quantity Unit

,^.

*

5700

5700

2100

5700

5700

5700

11/11/1111111
(^^

in

in

in

in

in

in

Rate $

,
"

1.00

25.50

25.00

5.00

4.00

3.00

Dia 600

Amount$

3950

1750

Total

Pipeline Cost per metre (incl. eng. & cont. ) =

Ludmilla Pumping Station
1.0 Preliminaries

2.0 Relocate existing re~use filters
3.0 Conventional DrywellPumps
4.0 VsDdrives

5.0 Electrical power& Controls
6.0 Pipeworkandvalves
70 Flowmeter

Total

r~

5700.00

t45350.00

52500.00

28500.00

22800.00

17,0000

in

in

3250

2450

28.00

4000

1500

1000

700

2500

4700

5700

90

5700

in

in

in

in

in

in

in

in

in

in

Item

3 NG

Item

Item

"

24.00

I5.00

1,0600.00

70000.00

, ,
I

{-

5.00

I500

25.00

40.00

14.00

350.00

440.00

1.50

,

78000.00

36750.00

TOTAL CONSTRUCTION BUDGET ESTIMATE

7500.00

15000.00

17500.00

100000.00

65800.00

1995000.00

39600.00

8550.00

50000.00

30000.00

50000.00

589250.00

Design and supervision (7%)
Contingencies (10%)

,.

01927700. XIS Budget Estimates 30-09-97

TOTAL

10000

,

Adopt

item

Item

2 No. 30000.00

2 No. 25000.00
Item

Item

Item

$3,535,500.00
$3,500,000.00

$730

20000.00

5000.00

60000.00

50000.00

50000.00

75000.00

t5000.00

$275,000.00

$300,000.00Adopt

$3,800,000.00

$266,000.00
$406,600.00

Adopt

$4,472,600.00

$4,500,000.00

1111/11/111111
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Annual Power Costs

Power costs = Peak kW/yrx $281mth + 8c/kWh ( sum of day rate and nightrate peak power monthly cost plus kW/hr cost)

Long TermAvge Load = 12 Mud = 140 Us Assume pump Avge Load for 7 months & Peak Load for 5 months of year.
Peak Design Load = 27 Mud = 312.5 Us

,..~.~,,

\

,

,

".*,*",
I

,

Power Cost for each pipe size option = .98'312.5*Hpk*28*121Efiic. + .98*140*Hav*24*365*(7/12)*. 081Effic. + .98'312.5*Hpk*24*365*(5/12)*. 081Effic

D = (mm)
H(312.5) = (in)
H(140) ' (in)
Pump Efficiency
Annual Power Cost = ($)

I'""~! ' I "~~."
. . r*~:

450

60.55

24.89

80

163027

,~,"~*

500

41.80

20.86

80

1/5/27

*'~,

0,927700. XIS Economic Analysis 15-10-97

."~*,

600

26.79

47.47

80 - TKL 200x200-400 HT, Actual effic. 83-87% @ 140 LIS
76663

^~"; ,~,"
,

fly*I
,

",~",
.

,~.""*

J
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t

Present Worth Analysis
D= (min)

Pipeline Cost
$3,249pOO

r~:!
"~~~, ",.~,~

.

D= (min)
Pipeline Cost
$3,249,000

450 Cos!($/in) =
Annual Power Cost

$163,027 for
50 years

r~"! " I

D. (min)
Pipeline Cost
$3,249,000

450 Cost($/in) ^
Annual Power Cost

$163,027 for
50 years

fly~".
I

570 Rate ^ (V. ) 5

PumpCost NPW Power NPWPump
$283, to2 $3,125,016 $370,883

Replace Pumps in (yrs) = 25

,.*,~^

JI

450 Cost($/in) .
Annual Power Cost

$163p27 for
50 years

I~\

570 Rate ^ (V") 7

PumpCost NPW Power NPWPump
$283,102 $2,407,384 $338,914

Replace Pumps in (yrs) = 25

~*~*.
*

01 927700. XIS Economic Analysis 15-10-97

*~~*,

570 Rate = (V, ) 10

Pump Cost NPW Power NPWPump
$283,102 $1778,019 $3t1,844

Replace Pumps in (yrs) = 25

~**

Total Cost

$6,744,899

,,,,.,"

~~"*,

Total Cost

$5,995,299

"~I
,,\~.,"

Total Cost

$5,338,863 ,

2



~'~~I r~~'!
I . I

"~..".~.

~., r.

Present Worth Analysis
D= (min)

Pipeline Cost
$3,556,800

r~*~" r*,! r~~!

D^ (mm)
Pipeline Cost
$3,556,800

500 Cost($/in) =
Annual Power Cost

$115,127 for
50 years

.. F**~~
.

D= (min)
Pipeline Cost
$3,556,800

.

500 Cost($/in) =
Annual Power Cost

$115,127 for
50 years

-,

624 Rate = (g^',) 5

Pump Cost NPW Power NPWPump
$235,226 $2,206,829 $308,162

Replace Pumps in (yrs) = 25

,

Cost($/in) =500

Annual Power Cost

$115,127 for
50 years

r'~,

624 Rate = (Y, ) 7

Pump Cost NPW Power NPWPump
$235,226 $1,700,051 $281,600

Replace Pumps in (yrs) = 25

,~~!

01927700. XIS Economic Analysis 15-10-97

,,~*

624 Rate = ("') 10

Pump Cost NPW Power NPWPump
$235,226 $1,255,604 $259,108

Replace Pumps in (yrs) = 25

\

Total Cost

$6,07, ,791

,'~~I I~~~*

Total Cost

$5,538,451

,~,,~\ ",*"~

Total Cost

$5,074,512 ,

3



9

Z99'b'OZ'9$Z L9'!L0'9$
8 L9'8 ,9'9$L9t, '889'9$
6^'a'LZ. 8'9$ L6Z'F10'9$ --..--.----. ---

009009

^.,.""L~L"

16-01-91 S!SAIBUV O!usOUOO^ SIX'00ZLZ6 LO

I, ~'by. ""~"*,,,;

898'8SS'S$
66Z'966'9$
668'b. b. I. '9$

11, ,~,. J

09t'

by~""
I

(%01 aleJjunoos!q) AdN
(^. z ale. Iunoos!0) AdN
(%g aleJjunoos!0) AdN

.

*""~,. ^

(LLILU) E!q ad!d

AHVWWnS

.~~,a, ,~"~~.",

,

,

L, ,I~,~,...~;.~"~,,!by~. L. ,*~~"*
I

"".~~"



..~-.-" .~~~ ~-~ *,,~,* "~~ ,"~, ,~,~" ,~~ ~""~, ~", ~~~, ~~~ ~~., ",^ "~"* ~.*~, ,~,~\ "*~~; ~~"'n ~~"*!

SEWERAGE

LEGEND

^

REnCLLATIQI Han
musk HAIN <>300NBi
mini" Hand

SEVER IRM6ATl. , RISING RAIN
OVERFLOW RELIEF LIFE
coTFN. L

PUFF STATIDN

PREFERRED ROUTE

reTiUML R.

o

WATER

\

e

@

RETICULATIDN HA:N

1STR!31nD

TRANS"IssinN ^IN CDELDV GROUND

TRANS, IISSl" NAIN <ABDVE 6RDUND>

ELEVATED TANK

GR", in LEVEL TANK

\
\
\ \

\\
\

\

00

\
\

\

\

FANNTE

LUDMTLLA
TREATMENT
W. I^1<S

^,
,g.

VEST=vs BERci,

RESERVE

SKI CLUB
PUNP STATIDH ,In. B

VESTEY'S
Pug $7ATiUN No. "a

BAY

*:f'
d. '

.,(-J

,--

^ ^.

-.,

. ^;,

,

I

I

-,,, n",

I EARvlN"!, IISC
DLLDCkY FEINT
pure STATION Na. ,a

\

G

\

^ER

\

AL BEACH
UN

\

X". LIN OVAL
LDP ER

1/@

<4'49b

.omuro, L in n!is

\

PUNP STATION Its. ,7

.

. GUTTERIDGE HASKINS & DAVEY Pi'Y LTD

bad I

^11^^^^t^"

LARRAKEYAH
MACERAT. R

No. 74

\

I
I

P

PALkERSTDN
PARK Pus"
STATION Na. 79

NETV. I^1< SERVICES

VENT line,

>

^
"̂

I

\

DOCTORS GULLY
PUNP ST, TinN

\

Ha, ,

\

\

\

LUDMiLLA To LARRAKEYAH EFFLUENT RISING MAIN

.~

D. CT. RS GULLY
TREATMENT
CHL. RINAl'. R
No. 65

@

\

\./

I

\

PU
EY
P TAT

\

.URTi --
N No. 93

Figure I

D

LTLERM. DGN



.
r
"
"
"
 ~

,. r
\

Z > Z > 0
1

in

F
~

~
\~

~
~

1
1
"

Z > ^ C =
O > I
~ c
o
= 7
7

r
i

> r
,

r
r
j

Z < r
r
i

7
0
^ I
~

r
r
i

< r
r
i
r

. r
n T
7

-
I

:=
C

-
I

o Z < in 7
0

H

. > H C Z

.

.

^

.

I

1
1
:
1

,
"

a ^ ,
.

,

,

1
4
 7

,

A

.

I
,

"

"
~

~
~

~
,
,
,
~

'
~

~
 
a

~
'
~

*
 
~

.
*
,
,
 
,
.
,
.
,
 
F

l
y
,
 
,
.
 
"
,
,
*
,
,
 
,
,
^
 
"
,
'

. ^ ~

3
.1

2
. 

,I

2.
35

D

2.
77

, *

aI
S

O
 W

A
IL

R

3.
1,

^ *

1.
97

I
~ o Z C
T

-
,

C

IQ
 !;

2
^
: 
Z

:a
 >

L

D

@
17

1 
ST

DR
H 

W
AT

ER

@
 Is

, H
AT

ER

9.
0.

 P
iS

l"G
 H

A
!"

I
~

Z S
 c

o
_
 F

r,
F

1

a
^

o
0 Z

< a
 
r
\

-
T

L
 7

4

^?
. ^,^I 4

\
 
*

\
 
"

^

.

^
^

^

IE
LE

{u
H

PI
. S

ri 
SL

H
LR

 L
 0

.5
0

L

D

a
^ ^

^ ^ ^

'is
,

10
99

\

*

TE
LE

CO
H

"

^ ^ ^

^
H

E

>
<

 >
 Z

Z
r

5
2

'

pi
sa

 S
E

W
E

R
 it

 1
.0

c

,

,
L

H .

2.
1

a
*

2
.9

,

,

I*

. ^ ^ ~

,

as

L
 
,

^

C

^ * *

o1

69

4

~
 7

0
 F

 T
,

N
in

c
O

~
 ~

 .
 ^

::
,Z

Z
m

in
 o

1
r 

7
0

p
z
'

ID
>

 Z
^
: 
Z

 -
ID ^

:
>

> r
r
i

7.
 <

 >

<
^

>
 =

C
=

C
 o

F
F

j 
-

1.
1 

<

.O

,

*

,

S
 *

 a

~

,.

*

,
 
a

=

.
-
-
-
.
-
-

~

I

. 
'D

o
r Z

,

T
l
^

7
 7

,

C in Z H

,I
s 

5
3

"

^

in
^

,

7
 ,

D

a

09
'9Z

E

,

"
.
"
1
6
 
~

fy
B'

fy
6E

. F
1

7
< ^ > :o .

. .\
6'1

*16
.^

^

. 7
0

< in

E

a

12
'5

15
=

V a

'6
2

/9
 '

a

E ,

$6
 -

I

,;?
,

*

,

*.

'
L
S

'*A
T ~

'
a

0
1

1
0

, 
A

V
Id

11
 .

-I^^
,

>

-
.
.
 
,

^



"
.
.
-
.
.
,
^
,

,
~

~
~

'~
~

~
~

^
~

"
~

_
_

~
~

~
,
~

~
~

,
*
~

"
.
,
"
~

~
!
 
"
~

~
,
 
~

~
"
!
 
r
,
 
,
~

,
 
~

~
~

I
 
~

~
',
 
~

~
*
!
 
*
~

~
!
 
^
 
~

!
 
I

,
\
 
I
.
 
\
 
'
.
 
"
'
~

-
'

F
1

=
^

> Z > a F
F

j

Z > -
I

C ::
g

> I
~ c
o

C 7
0

7
1

> r
\

in

Z < F
F

i

F
D

H r in < in r
-

. F
F

i
D ^ = ^ o Z < r
r
i

7
0

H

. > -
I

C Z O
\

IL
 I

I 
J

Q

S
H

 H
A

N
kD

L
E

*

,.
 I

,
, ,
,

j, 
I'D

 W
AT

ER

7
L L

~ ~

@
37

5 
R

C
P 

L 
72

*

oa
t

re
liL

a =

L

<

,
-
o Z C

\

^ C .

,
.
. Be

. r
\

>
=

S
u
 H

A
N

h
O

L
E

S
: 
>

a
 F

1

^
Z

,
Z

,

=

I^
 I
~ c
o

_
H

Lin

.,

;^

7

^^ a
=

^
a

a
;e

5:
5:

,
"

a
=

^ ,
.

5"

a 
70

-
^ ^

^
O

r
^

. > ^ a ^ is ^

,

^
:

>

. ^

1
.7

~ ~ ^

^ J=
-

Q e

^

*

04
'1

98

I 
L

,

."
~

.*
"
.

1
.9

, 
I

. 7
0

< F
F

i

I
'
 
'

I
.
 
.
\
-
-

I 
O

@
 1

50
 H

AT
ER

,
 
A

*

I
 
I

P
H

IL
IP

 S
IR

E
E

 I

,. a

5,
95

6
e

,

~
 7

0
 r

 T
,

^
Z

z
"

T
c
l_

 7
0

:-
' 
Z

 '
i:
, 
>

 >
 >

,,
,_

 z
:E

: 
z
 ^

 .

r
'

r
r
i

*

95
0 

W
AT

ER

a

7
0

o in c
o

e
 I
~

.

U
/G

 E
LE

C
IR

itl
Y

 L
V

R
D

S
S

 S
H

IH
 A

V
E

N
U

E

^I
'S

 R
E

P
 it

 7
2

^I
S

O
 S

th
LR

 it
 1

1.
30

a

C
\

I
 
,

Z

^

,
\

@
 IS

E 
HA

TE
R

TE
LE

CO
H

o

I
 
,
,

a

c
o Z -
I
^

=

a

in
C

T
o

r
r
j 
-

1.
1 

<

.
"

.t
\.

a

.

g 
15

0 
SE

VE
R

 it
 1

1.
 ,

"

,

T
l
^

,

6 , ^

C r
r
i

Z H

*

= a

.
^
.
-
-

I^

.

,

. q
^.

"\\
.

T
IL

L
E

D
H

p 
IS

P 
H

AI
LR

,
^

.

7
1

> Z Z r
n

c
o

> <

a

^
=

I^
. <

^;,
^1

1

a

"

.

E
A

S
T 

P
O

IN
T 

R
O

A
D

a
^
.

U
rn

 E
L

E
C

T
R

IC
IT

Y
 L

V
p

a
ls

 R
C

P
 L

 "

a .

S
'I"

I. \
\\o

6
\lo

t\
O

 
*
*
\
*

a

.

a ,:
:

\

a

G

a

\
*

=

a ^;̂ ^:
!

,
a

,



,
~

~
.
"
*

I

~
~

.
*

,
.

~
.
"
.
.
~

~

F
1

= > Z > a in

.

Z > ^ C 7
0

> I~ c
o

C 7
0

T
l

> f
it

r
r
j L

Z < in =
O
^ I~ in < r
r
i

I
~

. in ^
,

H = -
I

o Z < r
r
i

7
0

H

.

. > -
I

= Z

, ,,

,

^

~
~

.
^
,
.
"
~

.
"
,
-
"
~

~
,
_
~

"
~

~
~

,
.
~

"
,
,
~

_
,
~

*
*
~

_
_
_
,
,
,
.
~

~
,
 
"
~

~
,
~

.
,
*
,
"
~

,
,
+

 
"
,
~

~
.
.
 
t
 
"
A

.
 
~

,
.
~

 
,
~

.
,
,
~

.
 
4
 
,
~

~
.
,
,
.
*
 
h
,
 
,
~

L
T

IL
E

. ^ , Be

it
 
I

*

I.
I 
D

H
A

N
U

A
L 

A
IR

 R
E

LE
A

S
E

r
~ Q Z a ^ C .

in
 Z

IF
 I

~

. 
F

F
j

a
 I

~
t

-
 
-
I

-
O
'
Z

r
\

~
= 4:

~

*! 
,5

0 
PC

P

, ~ *

in .
^

r
,

co
n\

-
^

09
/1

"'

"
^ Q

L
l

7
7
1
L
o

"

I
\
,

^ ^ ^

7
 
,

co
 I'

D
 H

A
TE

R

G
o

,
,

19
'ze

fy
j

,
L

.

. ^ ^ ae

A

^
-
.
"
-
^

FF
S?

SI

,

D
@

 IS
O

 W
AT

ER

,

~
 
7

7
 
r
 
D

c
o

~
I 
~

 '
 ^

:
,Z

Z
m

71
 G

IF
 =

O
,-

, 
z
 '

i:
,>

 z
^
: 

z
~

.

r 
^
:

r
r
j

r
n >
^

=
L

 O
in

 =
o

I^
! <

,

,

g

@
 5

25
 P

CP
@

15
, S

LD
UR

 T
o 

SE
W

ER
"3

.0
 S

E
W

E
R

 it
 1

.2
5

^I
'D

 R
IS

IN
G

 H
AM

ZS
Z*

91

.

^
^
-
^
-
^

L

.
 
I
~

9
5
2
5
 e

rr

B
E

'6
19

1

'O

.

Z

-
-
-
-
-

"
F

1
 ^

C r
r
j

Z H

"

^

^

.

" ~ , *

"

A
-

,

ri
g
L
L
!

,
-
-
-
-
~

-
.
-
-
~

-

SC
OT

T

86
'00

81

9
3

1
5

 a
C

?

-
^

~
=

=
. 

L
h

ST
RE

ET

^

,3
6~

~

^
.

P
TS

O
 R

C
P

~'^*Ie

LA
AiP

E
ST

RE
ET

..
~

~
~

5S
'9E

61

Z ^

96
'Z

ZO
Z

43

"

SZ
'B

BD
Z

00
1Z

7.
1

o > o "
2

a
_

_
^



~
~

~
~

'"
"
~

~
~

'~
'F

"
*
'~

'^
~

'~
"
"
~

^
~

~
"
~

~
-
^
,,
~

,~
,,
,~

,,
,~

"
~

~
,_

"
~

"
~

"
 ~

~
~

*
q
 *

, 
.~

"
 .
~

, 
; 
.,
 ,
,~

.~
\ 
^
 *

,,
^
 m

y
*
,

r
\

= > Z > 0
1

F
F

i

Z > H = 7
3

> I
~ u
n

C X
i

T
l

> F
1

in

Z < in =
O

H . r
r
j

< r
r
i
.

o r
r
i

7
7
^ = -
I

Q Z < in =
O
-
I

. > ^ C =
:

^

^,
 is

 R
E

F

Q ,
. Be

,
a

.

13
 6

/5
 P

re

I
~ . Z c
\

-
I

C . Z

4

F
 
F

'
,
"

u
n

In
z
 
F

r
j

S
r
i

-
I

o a
Z

.

F
1

C
T

a "
 
,
\
,̂

-
^

8
0 t
o

0
3
^ ^

, *
 
,

p
u

s
. 

a
tP

oo
rt

a

"
'*

I
~

"

*
~

~
"
I

^ ^

,
 
*
-
^

*

< I
t

in -
I

in < In c
o

in > r
,

= a r
n

u
n

n
L

=
o

< in

"

,

56
09

\I

,

=

,
,
,
^

L

a , 
a
,

^ 
37

5 
R

C
P

"
,

7
 I

-
,
^
~

-
"
.

1
0

 ,
,

,
,

~
 
F

o
r
 
n

I\
I 
in

c
 O

^
-
.
^
:

,Z
Z

m
7
1
 a

 r
 F

D

!A
1

Z
 '
 '

_
z

^
Z

H
.

I
~ =
O

 in

til
l9

Z
Z

^ , ^ 59

^,
. D

 R
C

P

,,

in > c
o
^

o

I

80
'0

1E
Z

"

"

* in ^

r
n .:
 O

r
r
i
 
^

^
I
 
-
I

I^
 <

,

,

@
,, 

S 
R

IP
TE

LE
CO

H
P

is
a 

S
co

rn
 L

 5
. ,

o
" 1

50
 W

AI
LR

C
O

M
AL

liE
R

 S
T

1,
17

5 
R

in

*

a
 I

~

LS
'tr

9E
Z

= r
r
j

Z ^

" ,

Z

,e

7
7
o Z H

in^
,

a ^ a *

\

,

*/*

-
-
~

,
^
^
^
=

=
^
t

'IS
H

3
H

, 
V

N
O

, 
le

ts

g
o ^ ^
:I

7
0

*
,
-
a

.
,
 
.

E*
TZ

SZ

.
a

-
"
,
"

A
h

,

a a

A

E
L
\5

9
1

a
,

" 
37

5 
N

A
 It

e

@
22

5 
W

AT
ER

,

11
00

LZ

Dr
'FZ

ZZ

.

, ,

,_
_

_
_

_
_

-I

.
^
-
^
-
.
^
.
^

''P
Z

4

*

,

,

,

I
'

-
^
^



^
=

,
^
-
.
.
~

=
=

=
=

=
,
,

F
1

:^ > Z > 0
1

F
F

i

,
^
^

Z > -
I

C 7
0

> I
~ c
o

C 7
0

7
1

> r
\

F
F

i

Z < r
r
j

7
7

-
I

I
~
r
r
i

< r
r
,

I
~

.
,
,
.
"
-
^
.

Q in ^ ^ :^ ^ o Z < in 7
7

-
I

o > - = Z

^

^

*
-
'

,

^

I
 
7

.
^
^

"
,

, *

i
t

^

V
l

* . ^

,
-
~

 
-
-
~

-
-

^
 
^
 
^

Be

,
,

IT
. 

,,

4

IT
E

7

.
"

" ^

I.
 E

.

Be

1.
5,

^ ^ ~

17
. ,

,

* . o ~

1.
33

,e

,

A
IR

 V
A

LV
E

,
-
o Z C

\

^ C .

. . *

@
22

5 
RI

SI
NG

 H
NH

n
>

^

,
,

u
n

c
o

=
 r

r
,

-
^

L =
Z r
\

I*

^

.

^
=

^ .
"

*

-
 F

~
,

C
o

=
= L

U
o
rl
^ ^

T
ite

ro
H

I
,
 
,

*

*

17

00
8Z

IT
, 

I

. Q ,
.

I*

I.

BE

A
IR

 V
A

L
V

E

.$.
.

Z6
'$

98
Z

,

,

o a

. ~
.

^ ^

,.,
 t

$ a

SE

D > =O ^
:

Z = a = c
o

A :I
C

Q o ,
-

* ,

a

1
1

12
'89

6Z

A

,,

-
-
-
~

-

^ ,

a

SE

L
,

~
 :
:D

 r
 7

7

h
a

u
l 
O

,Z
Z

m
T

c
lr
 F

D

,.

*
' 
Z

>
 >

.
 
Z

^
:
z
^
.

r
- F
D

 '
>

. o

4 o

L

aE

in
c

>
r

.=
 .

i
n
 
-

7
1

H

P
, 

<

6
1

~

C
j

r
'

7
0

C ^ =

,

Z

C in Z H

,
,

^
I

58
'65

1E

S
C

O
U

R
 T

o 
D

R
A

"

b a

C ^ ^ *

, o

go

> < in Z C in

I

,
,

,

T
E

LE
C

C
H

$6
 17

5 R
CP

90
6L

tE
o a

^

b a

E

68
'Z

z,
 E

r I
^
~

^
"

Do



,
,
.

.
~

,
, 

..
,*

 .
.,

."
.

!
"
"
'
 
I

F
1

= > Z > a r
r
i

Z > ^ C 7
0

> r
'

u
n

C 7
0

T
l

> r
\

r
r
i 99

Z < F
F

i
F

D
-
I

I~ I
n < in r

. in b H =
c

-
I

o Z < r
r
,

=
O
^

I.
 ,

. > -
I

C Z

.

Q

L

.

A
 ,

T

I

,
,

^
*
~

,
~

^
a

,
 
_

^
~

,
_

_
_

~
^
~

,
~

'
~

 
~

~
"
"
 
~

"
~

"
 
*
^
,
 
,
^
,
 
,
^
,
 
,

,

^*
5

, 
R

C
P

U

,

.

IL
L
L
C

O
H

@
10

0 
TI

M
ER

Q ^ a,

@
22

5 
W

AT
ER

.

I
~ o Z C
\

-
I

C . Z
"
>

e
r

u
s
u

n
r
r
j

=
 I
~

.
a

H

-
O

,
Z

' 
F

1

<
= L

"I
-
 
U

l
^

a
^ 42

. .
1
9
^ ^

"

,

I'L
LL

O
H

la
te

rO
H

L

^ in ^

Do
se

.
"

,

o

,

,*

, 
,.
 ,

, 
7

^

b a

,
,
 
,

81
'EZ

9E

* ,

~
 :

O
 r

 7
7

C
o

^
^
=

^
:

!,
 1

'1
 Z

 ,
 ,

;
.
>

 
z

^
Z

^
.

r
- >
> r
r
j

F
F

j

>
=

T
o

r
r
j
 
,

I^
 <

.
,

H
A

N
U

A
L 

A
IR

 R
E

LE
A

S
E

L

1,0
' ^1

9E-

. F *

.
,
-
-

a
 I

~

~
ri
 -

I

C r
n Z -
I

-
^

-
-
-
-
-
-
-
-
 
-
~

^

-
-
~

~
-
^
~

~
Z

,

re
^

P a

I
L
 
,

1
9

L
,

,

,

"I
S

O
 S

E
W

L
R

 it
 2

2
n

U
/G

 E
L
E

C
T

R
IC

IT
Y

 L
V

5:
0U

R
 7

0 
S

E
W

E
R

L
IV

A
R

IS
 S

T
.

e ~

.

aQ

@
10

, H
AI

LR

C
l

I
~ 7
0

C H =
C

T
E

LE
LO

H

U
/G

 E
L

E
C

T
R

IC
IT

Y
 L

V

09
'0

@
22

5 
H

A;
ER

=

a

-
~

^
-
-
-

> < F
F

i
Z C in

,

^
-
-
-
-
-
,
-
~

.
,
,
,
^
g

.
 
_

E
.
 
.

a

o

'71

.

re
'B

S
Ity

^
-
.
~

^
.
,
-
.
,
,
,

a
^
,
=

.
.

a

,

I
^ a b

-
,
-
.

,

.a

9@
'@

@
Z?

'00
Z?

a

* ,



,
.

*
~

-
~

*
I~

'~
'

F
1

::
r

> Z > C
\

in

Z > ^ C 7
3

> I
~ c
o

C :O T
l

> F
1

r
r
i L

,
*
~

~
.
.

Z < in :O -
I

r
-

r
r
i

< F
F

i
I
~

. r
r
i

7
7
^ = .~

I
o Z < in :o ~

I 1.
70

,~
 ~

\

. > ^ C Z

L L
 
,

I

.

o

,

,

.
 
,
 
*

*

^ ^ *

"
 a

,

,

A
 I
 I

.

L

,.
 I

L
 L

, I

61
, ,

 R
IS

IN
G

 H
A

:H

,

L

^ . ^

S
C

O
U

R
 T

o
 D

R
A

IN

@
 1

00
 H

AT
ER

TE
LE

C
oi

4

"
7

 
,

*

.
,
*
~

.
^
,

I

I
 
I

,

.

,
,

"
,
^ ^ *

I
t
 
I

L
L
,

I

L
,

L , 
4
1

"
~

^
 
,
.
^
~

,
"
 
^
 
~

~
~

,
 
^
 
~

^
"
~

^
 
,
'
^
~

,
"
 
"
~

~
"
 
~

~
~

,
 
,
'
I
 
"
"

@ ~ ,,

"

19
7

r
'

o Z a ^ C . Z
IQ

 >
>

 
F

'

in
c
o r
r
j

.
 
F

1

L
L

7
 ,

L

" ER

i
t

L L
 ,
, 
7

^

L

po
p?

I* 
.o

or
t

I,

Q
=

Z r
\

<
T ^

-
~

 A
1

^
^ *
.

.O Q 6

,
L

a ^

,
S

 
,

62
62

Z?
. 1

69
ZZ

*

^ a

IQ it
 7

L
5
,

.

7

I,
 ,
,

, ,

is o

~
-
^
 
-
"
L

. aQ

"
 
,

,

,L
U

L
L

a::
-,. ,;. 

9

^', 
F?

,a
- ,

;'?

,
 
,
,
,

7

~
 
7

0
F

 
D

A
, 

L
A

 C
 o

,Z
Z

m
in

 o
1
 r

 ;
:o

,*
 Z

 R
>

>
;
.
>

 
z

=
: 

z
 -

1
0

r

r
r
i

A
,

L

7

7
 A

L

\
\

.
\
.

65
'1'

,,

F
F

j

>
 :
:I
:

=
.

r
r
j
 
^

1.
1 

<

a

L L
 
@

EL
EC

TR
IC

, T
V

"2
25

 W
A

T
E

R

a
 r

~ Z

T
i 
-
I

I
 
a

C F
F

i
Z -
I

. a-

p
a

ls
 n

re

;^

@
 2

25
 H

A
TE

R
TE

LE
LD

H

L

*

,
.
.
 
a

,

,
 
L

11

A ,

\
~

e ,

,*
~

~
"'

a,

a
.

^
^
\

e
 
^

Lt
'8

65
,

IE
LE

C
O

H

o

^

A
IR

 V
A

LV
E

n

r
~

.j>
.

.:^
.

C
o

,~
~

p 
15

0 
S

E
N

E
R

 it
 1

7.
70

^

\

f~
.

a

5,1
9, 

,

@
 1

.0
 W

A
IE

R

\
,

r,
 ,

^

01

"
V

^

.

*
.

-~
--

~
~

J

@
 IO

U 
W

AT
ER

*

4's
t a

CP
n
e
tu

H

. q
%

.\

\

^
^

^

b
~

*
.

~



~
,
.
~

~
"

,
"
~

.
.
~

~
,
,

^
~

.
-
.

I
F

'
^
"
'
"

"
~

~
,

I~
,

= > Z > a r
r
j

Z > -
I

C ;O > - 11
1

C :;
O

in > F
1

r
r
i

,
.
~

^
~

I

Z < in :
.

-
I

I
~

r
r
i

< r
r
,

I
~

.
,

. r
r
j

7
7
^ Z ^ o Z < in 7
0
^

,
*
*
^
"
~

"
*
 
r
^

4
9

. > -
I

C =
:

I.

L
,

\O

I

,

J
,

L

.

L

L

S
o
l a

n
"
 .
,

,
,

^ ^ ~ *

"
~

~
"
"
"
~

"
'
~

~
~

"
"
~

~
'
 
"
~

 
,
*
*
~

,
_

~
~

*
 
~

~
~

.
,
 
.
.
.
.
 
.
.
,
.
,
 
.
 
.

I
~ o Z 0
1

^ C .

I
 
L

,

u
n
 Z

S
>

~
 
I
~

e
 F

F
j

' 
F

1

I
 
L
,

pi
g.

 u
A

IE
R

7
, 

,

~
^

=
.

S
Z

<
1
~

I
g
^

= ^ 
; Q̂ V

l
U

l
^ ^

I
 
.
, ,

I 
9
1

Be

,,
, 

7
1

I
 
,

9

L

H
A

N
U

A
: A

IR
 R

E
LE

A
S

E

^ ^ *

U

,

" 
Is

, E
E

Li
E

R
 L

 "

D

A b
^

I, 
15

0 
W

A
TE

R

' 
C

^
. 

*
6

6
 * ^:

.

, e , a
-

~
 7

0
 r

 7
7

N
 I

n
c
 O

^
^
z
"

fin
 0

1 
r 

F
D

^ 
:z

 I
~

>
>

i.
 >

 z
^
: 
z
 -

I 
.

I~
 "

:0
 ~

I

> F
F

i

>
r

=
O

r
r
i
 
^

;!
! 
'

I

7

**h

\

^,
, 
O

 R
IP

* 
*\

^^
!^

' f
 -

.,
, 2

'61
5

, 2
'61

5

'I;1
7

^
*

I
'

I.
 ,
,

I

in
 
^

=
^

e
 I

~

*

5'
1 'f^,*,

C'

S
LD

U
R

 1
0 

S
Iw

C r
r
j

Z -
I

Z

L ?
 ,

Q F aR

@
22

5 
RI

SI
NG

 M
AI

N

I^

7
,.
@

,

,*
'

,
i

.G
el

a 
IS

O
 W

A
TE

R

I*'
 8

0s

^ ^ aE

41
:'-

<i
.

%
.

o

I',
',,

, 
,,
._

_
.,
._

..
*_

,
_
~

'~
~

'~
'"

 *

.
 
,

-
-
-
^
,
 
,

-
-
,*

.
-
,

3
6

,

a 1
4
 '

I

.

"

*
\

" 1
25

 W
AT

ER

tie
rl
R

iC
iT

Y
TE

LE
CO

l,

E
LE

C
T

R
IC

IT
Y

E

. =
.

Z > ^ < in , = . Q I~

a
&

-a
--

,-

,

00
'6

6,
 S

:.
, 
,

00
55

D
in

1
1

*
-
X

I
~

-
P

a

I
 
r
'
~

~
-
T

-
-

P
A

C
K

A
R

D

,

S
TR

E
E

T



..

J\

I. _

0055

L, ,

L_

,

it, !=

al ME

Z
C
70
70
>
<

co
^

.,^,

I

+

in

' w,
a

LARRAKEYAH
rin HALERATOR

NUMBER 7&
a. L, ,
^^

---.--.

PLAN
tl, ,@

DATUM 9

DEPTH To INVERT

INVERT LEVEL

NATURAL SURFACE

CHAINAGE

,

=
<
Z

I=
=
"
a

a: I^
a<

>
.

I^ =
u<

\

^

^
a
."
^

LONGITUDINAL SECTION CH 5500 - 5683.80

6.1%

OVERFLOW it I, .5

.
^

<
^
-

=
a

e
=
^
"
X
."

a
-

2
.
~.

Suits NOR I 1006 VER 1.10,

^

2.1,

^
*
^

.

^

^
~

^

-0. "%

^

.

"

^

POWER AND WATER AUTHORITY
LUDMILLA To LARRAKEYAH EFFLUENT
RISING MAIN
19277F18. DWG

b̂d


