From: Peter Tonkes

To: Maurice Sheehan

Cc: Neil Beck

Subject: RE: Proposed Subdivision - Lot 2 on SR 431, Craiglie.
Date: Wednesday, 19 February 2020 4:19:27 PM
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Maurice,

Thanks for the information provided, do you have a timeline for when it is anticipated that stage 7 would be
developed? It is likely to be some years based on past experience in the region and as such it will present far
more problems to council waiting until stage 7 is developed before completing the water supply loop via
extending the 300mm main along Captain Cook Highway.

As such we will still require the 300mm main extended as part of stage 3 development to provide the
double point of entry to the development for water quality and main maintenance obligations.

On the wastewater side, we are still concerned about the low flows from the new pump station into the
300mm rising main at Beor St for stage 1 and possibly stage 2. Is there a timeline when it is expected stage
2 would be at least 50% occupied? With the low EP supplying sewage to the new large SPS the likelihood of
the line, particularly the 300 rising main, becoming septic is significant. We have already experienced this
issue when the SPS (PP1) on Milman Dr was connected to the same 300 rising main and council spent
considerable time and money servicing the main and subsequently redirecting the rising main to
accommodate the low flows. Request a well washer be installed on the pump station to assist with low
flows and maintenance, council will likely have to supplement the low volume of sewage with water to
prevent issues in the 300 rising main. So with this in mind | would like to explore some options to stage the
sewer mains.

The new pump station to remain as planned. For an initial period where there are low flows in the network,
possibly stage 1 & 2, connect the pump station to the gravity main at the corner of Milman Dr & Wabul or
to the existing pump station PP2 at Jiwal Jiwal St. As stage 3 is developed, as with the 300 water main, install
the rising main from the new pump station to the 300mm rising main at Beor St. | understand you can check
the capacities of PP2 to accommodate this additional load.

Other notes for the sewer:
e Specify Flyght pumps, Siemens flow meters, Schneider VSD
e At the scour points on the rising main are there pits? Not apparent on the drawings. Also prefer air
release in a pit for function and serviceability.

Cheers,
Pete

Regards,

Peter Tonkes | Manager Water & Wastewater

Water & Wastewater | Douglas Shire Council
P: 07 4099 9439 | M: 0448 157 794

E: peter.tonkes@douglas.gld.gov.au | W: douglas.gld.gov.au
Mail: PO Box 723, Mossman Q 4873 | Office: 64-66 Front St, Mossman Q 4873

From: Maurice Sheehan <maurice.sheehan@cardno.com.au>
Sent: Thursday, 13 February 2020 11:07 AM
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To: Peter Tonkes <Peter.Tonkes@douglas.qld.gov.au>

Cc: Gary Patterson <Gary.Patterson@cardno.com.au>; Sunil Simkhada <sunil.simkhada@cardno.com.au>;
Neil Beck <Neil.Beck@douglas.qld.gov.au>; Rob Wheeler <robert.wheeler@cardno.com.au>; Jarred Doyle
<Jarred.Doyle@cardno.com.au>

Subject: RE: Proposed Subdivision - Lot 2 on SR 431, Craiglie.

Hi Peter,

As discussed at the conference call on Friday last, we have reviewed the water modelling for the proposed
Craiglie Subdivision with consideration of the requirement for the 300mm Watermain in the eastern verge of the
Captain Cook Highway.

| have attached the new updated water reticulation plan for council discussion. The following information was
derived from the modelling results:
e Stage 1 can be supplied by connecting the new DN150 main to the mains along Milman Drive to the
north (First connection).
See as-constructed Watermains plan for the final stage of the Port Pacific Development attached.
e With the pipe sizes shown in the attachment, the first connection can supply up to and including Stage 6
(See Staged masterplan drawing attached)
e The second connection (DN300) is needed to supply Stage 7 of the development and also to supply any
future development on the southern side.
¢ Inthe event of any breaks in the first connection, the second connection (DN300 via Andreassen Rd)
can supply the development by maintaining the design standard.
e Being alooped supply from both ends, there should not be any problem with stagnant water in DN300 or
in any mains when the properties are occupied.

Please advise if Council support this proposal or if there are any further queries.
We will then proceed to finalise the report and model and update the internal reticulation to suit.

Please give me a call to discuss if you have any queries or require any further information.

Maurice Sheehan
SENIOR CIVIL ENGINEER
CARDNO
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From: Maurice Sheehan
Sent: Friday, 7 February 2020 12:01 PM

To: Peter.Tonkes@douglas.qld.gov.au
Cc: Gary Patterson <Gary.Patterson@cardno.com.au>; Sunil Simkhada <sunil.simkhada@cardno.com.au>
Subject: RE: Proposed Subdivision - Lot 2 on SR 431, Craiglie.

Hi Peter,

See attached Civil Subdivision design for reference.
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These were not included in the previous email.

Please give me a call on 0475 422 458 if you are having issues with dialling in to the conference call.
Maurice Sheehan

SENIOR CIVIL ENGINEER

CARDNO
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From: Maurice Sheehan
Sent: Monday, 3 February 2020 4:46 PM

To: Peter.Tonkes@douglas.qld.gov.au
Cc: Neil Beck <Neil.Beck@douglas.ald.gov.au>; Gary Patterson <Gary.Patterson@cardno.com.au>
Subject: Proposed Subdivision - Lot 2 on SR 431, Craiglie.

Hi Peter,

| am writing in relation to a proposed subdivision in Craiglie on Lot 2 SR431 to the east of the Captain Cook
Highway.
Councils reference number for the Operational Works Application is 2019 _3370/1.

We have received some RFI's for the application. See attached. RFI's #16-22 relate to the Sewer and Water
Services.

The Sewer RM and Trunk Water Infrastructure upgrade drawings and related report are attached.
The original ROL Decision Notice is also attached.

Are you free this week to have a conference call to go through these queries?

Maurice Sheehan
SENIOR CIVIL ENGINEER
CARDNO
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From: Peter Tonkes
To: Maurice Sheehan
Cc: Peter White
Subject: RE: Interim Sewer Connection for proposed Craiglie Subdivision
Date: Monday, 23 March 2020 2:43:30 PM
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Maurice,

| can confirm we are happy with the proposal for the interim wastewater connection, as a solution to
the low flows that would be experienced in the early stages of the development, as detailed below
with the ultimate solution as previously detailed to be implemented when appropriate for the
capacity of the network.

Regards,
Peter Tonkes | Manager Water & Wastewater

Water & Wastewater | Douglas Shire Council
P: 07 4099 9439 | M: 0448 157 794

E: peter.tonkes@douglas.gld.gov.au | W: douglas.qgld.gov.au

Mail: PO Box 723, Mossman Q 4873 | Office: 64-66 Front St, Mossman Q 4873

From: Maurice Sheehan <maurice.sheehan@cardno.com.au>

Sent: Monday, 23 March 2020 11:12 AM

To: Peter White <Peter.White@douglas.qgld.gov.au>

Cc: Peter Tonkes <Peter.Tonkes@douglas.qld.gov.au>

Subject: RE: Interim Sewer Connection for proposed Craiglie Subdivision

Thanks Peter,

Can Council please confirm that they would like us to finalise the wastewater documentation utilising the
interim wastewater connection as described in the below email.

Maurice Sheehan
SENIOR CIVIL ENGINEER
CARDNO

Phone +61 7 4034 0500 Direct +61 7 4034 0522
Address 15 Scott Street, Parramatta Park, Cairns, Queensland 4870 Australia

Email maurice.sheehan@cardno.com.au Web www.cardno.com
CONNECT WITH CARDNO

. Cardno acknowledges the Traditional Owners of the land upon which we live and work and we pay our respects to their Elders past,
present and emerging.

Cardno’s management systems are certified to ISO9001- (quality) and AS4801/OHSAS18001 (occupational health and safety)
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Augmentation

Length  Diameter

Model Pipe ID ongth  DIAMElSr fiming Triggor (Total
Upstroam EP)

PDL1  AUG_PDL1_GMOOT 125 25 20m 1243 584,000

PDL1  AUG_PDL1_GMOD2 s 25 2016 1.489 597,000

PDL1  AUG_PDL1_GMOD3 5 25 2021 2004 538,000

PDL1 AUG_PDL1_GM004 140 225 Ulimate 1,481 367,000
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electronically supplied data must be checked against an applicable hardcopy version which shall be the only document which Cardno
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From: Peter White <Peter.White@douglas.qgld.gov.au>

Sent: Monday, 23 March 2020 11:07 AM

To: Maurice Sheehan <maurice.sheehan@cardno.com.au>

Cc: Peter Tonkes <Peter.Tonkes@douglas.qld.gov.au>

Subject: RE: Interim Sewer Connection for proposed Craiglie Subdivision

Hi Maurice, At this stage none of the works outlined in the MWH report have been completed or are
scheduled.

Regards,

Peter White | Coordinator Water & Wastewater
Operations | Douglas Shire Council

P: 07 4099 9466

M:04 2714 9966

E: Peter.White@douglas.qgld.gov.au| W: www.doualas.gld.gov.au
Mail: PO Box 723, Mossman Q 4873 | Office: 64-66 Front Street, Mossman Q

From: Maurice Sheehan <maurice.sheehan@cardno.com.au>

Sent: Monday, 23 March 2020 10:07 AM

To: Peter Tonkes <Peter.Tonkes@douglas.qgld.gov.au>

Cc: Peter White <Peter.White@douglas.qld.gov.au>

Subject: RE: Interim Sewer Connection for proposed Craiglie Subdivision

Hi Peter,

Can you please advise regarding a response to the below queries.

We are preparing a response to the previous RFI's and would like to incorporate the agreements
regarding the interim wastewater servicing strategy.

Maurice Sheehan

SENIOR CIVIL ENGINEER

CARDNO

Phone +61 7 4034 0500 Direct +61 7 4034 0522
Address 15 Scott Street, Parramatta Park, Cairns, Queensland 4870 Australia

Email maurice.sheehan@cardno.com.au Web www.cardno.com
CONNECT WITH CARDNO

. Cardno acknowledges the Traditional Owners of the land upon which we live and work and we pay our respects to their Elders past,
present and emerging.

Cardno’s management systems are certified to ISO9001- (quality) and AS4801/OHSAS18001 (occupational health and safety)


mailto:Peter.White@douglas.qld.gov.au
mailto:maurice.sheehan@cardno.com.au
mailto:Peter.Tonkes@douglas.qld.gov.au
mailto:Peter.White@douglas.qld.gov.au|
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.douglas.qld.gov.au_&d=DwMFAw&c=niyfMyRNRGMQLPIHmtbyDg&r=J1q39dNkgQJ6c9LL6HaNF44oRgb1YH2yTtiPvaD2V9Q&m=XlfBulMyrxw-aMI4hUqCHYmV_WvCcgmNQVXHWrQLMVQ&s=YN0CNYPHk1U0AO_MEP00YoDw4RThGDaLoGxPxDvjJKc&e=
mailto:maurice.sheehan@cardno.com.au
mailto:Peter.Tonkes@douglas.qld.gov.au
mailto:Peter.White@douglas.qld.gov.au
http://www.cardno.com/75years
mailto:maurice.sheehan@cardno.com.au
http://www.cardno.com/
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.linkedin.com_company_cardno&d=DwMFAw&c=niyfMyRNRGMQLPIHmtbyDg&r=J1q39dNkgQJ6c9LL6HaNF44oRgb1YH2yTtiPvaD2V9Q&m=XlfBulMyrxw-aMI4hUqCHYmV_WvCcgmNQVXHWrQLMVQ&s=JMCS9mcX3E5eqZ4zQPlnDdA1CXmZ3-5LvAv7JcuPRuQ&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__twitter.com_cardno&d=DwMFAw&c=niyfMyRNRGMQLPIHmtbyDg&r=J1q39dNkgQJ6c9LL6HaNF44oRgb1YH2yTtiPvaD2V9Q&m=XlfBulMyrxw-aMI4hUqCHYmV_WvCcgmNQVXHWrQLMVQ&s=eyJSAXT5-302X_2cKB2E5eHDctoR1cKNKdHusIufg-8&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.facebook.com_CardnoGlobal&d=DwMFAw&c=niyfMyRNRGMQLPIHmtbyDg&r=J1q39dNkgQJ6c9LL6HaNF44oRgb1YH2yTtiPvaD2V9Q&m=XlfBulMyrxw-aMI4hUqCHYmV_WvCcgmNQVXHWrQLMVQ&s=pQrRQvNHAt2NAHSnfUvvD0AaHDpigUcjD64Q24BoqJU&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.youtube.com_channel_UChnRtfJ-5FXrGJkMOgsrDmqBw&d=DwMFAw&c=niyfMyRNRGMQLPIHmtbyDg&r=J1q39dNkgQJ6c9LL6HaNF44oRgb1YH2yTtiPvaD2V9Q&m=XlfBulMyrxw-aMI4hUqCHYmV_WvCcgmNQVXHWrQLMVQ&s=AcQMibQfnZB8hafWGrmX9lIFZ0amElEok-VM5inliK4&e=

From: Maurice Sheehan
Sent: Wednesday, 11 March 2020 8:57 AM

To: Peter.Tonkes@douglas.gld.gov.au
Cc: Gary Patterson <Gary.Patterson@cardno.com.au>; Sunil Simkhada
<sunil.simkhada@cardno.com.au>; Peter.White@douglas.ald.gov.au

Subject: Interim Sewer Connection for proposed Craiglie Subdivision

Hi Peter,

As discussed with Peter White last week, we have reviewed alternative scenarios for the interim sewer
connection for the proposed Craiglie Subdvision.

We have also reviewed the sewer model provided by Stantec against the "as constructed” information we
had for the previous stages of the Port Pacific Development including the Jiwal Jiwal Pump Station and
the 2017 PDPP pressure main diversion works in the vicinity of the Beor St and Downing St Intersection.
We have made various updates to the Sewer Model.

The updated sewer model was analysed for 2026 scenario by discharging the Stage 1 and Stage 2
Craiglie development to gravity network of Jiwal Jiwal PS catchment (4L/s).
The result is shown in following Table:

Scenario Catchment Interim discharge to Jiwal Jiwal Catchment
Jiwal Jiwal Catchment | No augmentations needed
PDPP Catchment Construction of approximately 165m DN80 RM between

PDPP and Beor St/ Downing St Intersection.

Craiglie Development Revise pump design (and switchboard) to discharge
4L /s. (Will need to be upgraded for Stage 3)

Revise RM design to discharge to existing gravity
system at Wabul St/ Milman Dr Intersection.

(Will need to be constructed as per the ultimate design
(via 150mm RM along Captain Cook Highway) for
Stage 3

2026 (Stage 1 and
2 Craiglie
Development)

The augmentations described above can handle up to 7 L/s of flow from Craiglie development (without
any further external augmentations).

This accounts Stage 1 to 3 plus about half of Stage 4 development (approx. 136lots).

4L /s cater for PWWF for approx. 69 lots (stage 1&2). 7L/s caters for PWWF for approx. 136 lots.

It would be prudent to design the Craiglie pump station for 7L/s discharge delaying future upgrades for as
long as possible should Council prefer this solution.

The above advice does not include the recommendations of the 2013 report by MWH or the subsequent
2016 report by Cardno. These reports recommended the following upgrades in the vicinity of the proposed
Craiglie Development.

e  The rising main directly downstream of PDL1 (approximately 205m length) is proposed to be
upgraded to a 150mm diameter RM (existing 100mm). This is labelled as “AUG_PDL1_RMO001” in
the 2013 MWH Report.

e  The gravity main directly upstream of PDL1 was advised to be upgraded to a 225mm diameter
main at various stages (existing 150mm). This is labelled as “AUG_PDL1_GMO001 to GM004” in
the MWH Report
The following is clipped from the MWH Report:
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» Can Council please advise if any of the above upgrades have been constructed.

Attachment 1 provides the HGL profile for the “AUG_PDL1_GMO001 to GM004” gravity main for the
following scenarios:

» With Stage 1 & 2 Craiglie discharge into PDL1 Pump station.

» Existing case (no Craiglie load added to PDL1 Pump station)
For this exercise we have assumed none of the upgrades recommended in the MWH report have been
constructed to date. (“AUG_PDL1_RMO001” or “AUG_PDL1_GMO001 to GM004").
As can been seen from the HGL longsection provided there is a slight increase in the HGL at the PDL1
Wetwell and the first manhole upstream when the Craiglie load is added to the system however under
both scenarios the system overflows without the PDL1 proposed upgrades.

Based on the “existing case” sewer model it is recommended, at a minimum, the following also be
upgraded:

» AUG_PDL1_RMO001

» AUG_PDL1_GMO001 to GM002

These are already over capacity and will be further over capacity if additional load from Craiglie is added.

Please give me a call to discuss if you need any further information to make a decision on Councils
preferred interim sewer connection or would like to discuss further.

Maurice Sheehan
SENIOR CIVIL ENGINEER
CARDNO

Phone +61 7 4034 0500 Direct +61 7 4034 0522
Address 15 Scott Street, Parramatta Park, Cairns, Queensland 4870 Australia

Email maurice.sheehan@cardno.com.au Web www.cardno.com
CONNECT WITH CARDNO

_ Cardno acknowledges the Traditional Owners of the land upon which we live and work and we pay our respects to their Elders past,
L] present and emerging.
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1 Introduction

Port Douglas Land Developments Pty Ltd commissioned Cardno to undertake a water supply and sewerage
analysis for the proposed Stage 1 development at Lot 2 Captain Cook Highway, Craiglie 4877 near Port
Douglas. The development is situated on Lot 2 SR 431 and will consist of 32 freehold residential lots in
Stage 1. Other stages will be developed in the future and will consist of 285 residential lots in total.

The development site is shown in Figure 1-1 below.

e Stage 1
|§] Development

o
o

Figure 1-1 Location Plan of Development Site at Captain Cook Highway, Craiglie QLD 4877

Douglas Shire Council (DSC) invited Stantec to undertake the fire-flow performance assessment for
Mossman and Whyanbeel water supply areas (WSA). Cardno received the water model and fire-flow
assessment report from Stantec upon Council’s request. This model was used for the analysis.

24 March 2020 Q184103 Cardno Commercial in Confidence
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2 Assumptions

The following section details the assumptions used to assess this development.

21 Design Criteria

The water supply and sewerage design criteria have been adopted from the FNQROC Development Manual
Design Manual Version No. 03/17 — D6 for Water Reticulation and D7 for Sewerage System. Appendix B
details the extracts from this code that have been used to calculate EP loadings, associated water &
sewerage demands and the level of service standard for the development.

2.2 Development Population

DSC adopts an Equivalent Population (EP) as the basis for water supply and sewerage infrastructure
planning which represents the water supply and sewerage load associated with the proposed development.
The development EP was calculated by converting the corresponding number of dwellings with the
conversion rate specified in the Design Manual shown in Appendix B. The development lot plans for Stage 1
are detailed in Appendix A. Appendix A also depicts the Master Plan Layout for overall development. The
estimated water and sewerage load in EPs for the development are shown in Table 2-1, which is 90 EP for
Stage 1 (1A & 1B) and 798 EP overall.

Table 2-1 Estimated Development Water Demand and Sewage Load

Development Type Stage CI(;(ujtnt Development Unit WateEIIEZ):)mand Sewa(algz;lej)Load
Residential Lots 1 (1A & 1B) 32 2.8 EP/connection’ 89.6 89.6
Residential Lots Overall 285 2.8 EP/connection’ 798 798

1 For Single Family Residential (401m? to 900m?)
23 Water Supply Demand

DSC previously adopted 400L/EP/d as the average daily consumption rate for water for ultimate scenario
analysis as this was evident in Stantec’s fire-flow report for Mossman and Whyanbeel WSA. This analysis
also assumes 400 L/EP/d as average daily water consumption rate to derive the peak day and peak hour
flow in ultimate scenario.

Based on the adopted design criteria, the table below shows a summary of the projected water supply
demand for the proposed development.

Table 2-2 Estimated Total Water Supply Demand

Water Demand (EP) Average Day (L/s) Max Day (L/s) Max Hour (L/s)
1 (1A & 1B) 89.6 0.4 0.9 1.9
Overall 798 3.7 8.3 16.6
24 Sewage Flow

Based on the adopted design criteria, the table below shows a summary of the projected sewage flows for
the proposed development.
Table 2-3 Estimated Total Sewage Flow

Stage Sewer Demand (EP) Average Dry Weather Flow Peak Wet Weather Flow,

(L/s) PWWEF (L/s)
1 (1A & 1B) 89.6 0.3 2.1
Overall 798 2.5 13

24 March 2020 Q184103 Cardno Commercial in Confidence



‘ , Cardno Port Douglas Estate, Captain Cook Highway Craiglie

Development Application for Water and Sewerage Services

3 Network Planning

This section details the existing and proposed water supply and sewerage infrastructure required to service
the development while maintaining FNQROC'’s Design Criteria.

31 Water Supply

The water supply analysis was undertaken in H.OMap Water software using the Stantec supplied model.
The hydraulic analysis was undertaken for existing (2016) and ultimate planning horizons for both Maximum
Hour and Fire Flow simulations. All the assumptions in the model remain unchanged in this analysis. The
scope of this analysis includes assessing the water supply zone where this development exists.

311 Existing Infrastructure

The development site is located beside Captain Cook Highway. There are existing water supply network on
the north and west of the development site supplied from Craiglie Reservoir. The reservoir is located to the
north-west of the site near Captain Cook Highway.

There are three potential water supply connection points near the development site. The first connection
point is to the 100mm diameter main at Wabul Street (Off Milman Drive) north of the development site. The
second connection point is to the 300 mm main located on Captain Cook Highway near Beor Street. The
third connection point is to the 150 mm diameter main located on Captain Cook Highway located to the west
of the site. This 150 mm main is a dedicated main to supply the reservoir on the south and DSC has also
suggested not using this main as a supply main. Hence, the third connection is ruled out. The existing water
supply infrastructure near the development is shown in Appendix C.

3.1.2 Future Infrastructure

The network in the development will consist of DN150 and DN100 pipes to serve the future lots. The Stage 1
development will be served by a proposed DN150 main along Milman Drive, connected to the 100 mm main.
When other stages are developed, then the second connection point will come in place by connecting to the
existing 300mm main at Captain Cook Highway near Beor Street to serve the entire 285 lots. The first
connection can handle up to 623 EP (222 lots). Appendix C shows the future connection mains shown in
existing (2016) and ultimate planning horizons.

3.1.3 Hydraulic Modelling

3.1.3.1 Water Model

Late last year, Stantec carried out Whyanbeel and Mossman Fire Flow Assessment for DSC using H2OMap
Water model. Stantec provided Cardno the same model to undertake the analysis. However, the model did
not include the water network along Milman Drive immediate north of the development. The model is:

> V15_Fireflow_Assessment.H20

3.1.3.2 Model Set-Up
In the above model, the following updates are done:

Existing Scenario:

e Stantec’s model is updated by adding the missing water network to the north of the property along
Milman Drive. The demands generated there are allocated in the model.

e 90 EP is distributed to various nodes in the water network in Stage 1

e The water connection is made to existing DN100 network located at Wabul Street (Off Milman
Drive), north of the development shown in Appendix C Figure 1.

Ultimate Scenario:

e The remaining 708 EP is distributed to the nodes in other stages

24 March 2020 Q184103 Cardno Commercial in Confidence
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o The second water connection is made to the existing DN300 network located at Captain Cook
Highway near Beor Street, north-west of the development in Appendix C Figure 3.

3.1.4 Maximum Hour Results — Existing Scenario

The result is analysed without the Stage 1 development in Stantec’s original model, which also don’t have the
demands from the missing lots in Milman Drive. Stantec’s model is then modified to add demands from the
Stage 1 development along with the demands from missing lots in Milman Drive.

The hydraulic analysis indicates that the additional demand from the proposed development and the missing
Milman Drive lots do not result in any failures under maximum hour flow conditions in existing planning horizon.
All the nodes have pressures above 22m. Appendix C, Figure 1 shows the minimum pressures at the nodes
in the development site in existing planning horizon.

The following figures Figure 3-1 and Figure 3-2 show the pressure map in the relevant water supply zone in
existing scenario without and with the development demand plus the demand from the missing lots
respectively.
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Figure 3-1 Existing - Peak Hour Pressure Map Without the Craiglie Development Demand and
Milman Drive Demand

24 March 2020 Q184103 Cardno Commercial in Confidence



( , Ca’lclna Port Douglas Estate, Captain Cook Highway Craiglie

Development Application for Water and Sewerage Services

KL B O + [ZJUNCTION [VALLE]
- S ® Leszthan(
« | 3 o 022
i o i @ 22760
; - @ [reater than G0

Captain Cook Highway

Figure 3-2 Existing - Peak Hour Pressure Map With Stage 1 Craiglie Development Demand and
Milman Drive Demand

As can be seen, the addition of Craiglie development demand and demands from missing lots in Milman Drive
hardly changes or worsen the minimum pressure regime in the water supply zone. To improve the flow to the
industrial area (west of the Captain Cook Highway and north-west of the development site, a 21 m long DN150
augmentation (CW_295) is recommended at Beor Street/Captain Cook Highway intersection. This main was
already present in the model but was inactive. This pipe is shown in Appendix C Figure 1 inset.
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3.1.5 Fire Flow Results — Existing Scenario

FNQROC has designated 15 L/s flow for fire-flow simulation in this area. The analysis confirms that in
existing scenario with Stage 1 development and with missing lots in Milman Drive, the minimum residual
pressure of 12 m is maintained at all active nodes in the development area, shown in Appendix C Figure 2.

Figure 3-3 shows the fire-flow pressure map obtained from Stantec’s original model without the Stage 1
demand and the demand from the missing lots in Milman Drive. Similarly, Figure 3-4 shows the fire-flow
pressure map with the development demand plus the demand from the missing lots in Milman Drive.
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Figure 3-3 Existing — Fire-flow Pressure Map Without the Development Demand and Milman Drive
Demand
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Figure 3-4 Existing — Fire-flow Pressure Map With the Stage 1 Craiglie Development Demand and
Milman Drive Demand - Unaugmented

As can be seen, the addition of Craiglie development demand and missing lots in Milman Drive Demand

hardly change or worsen the available fire-flow pressure regime in the water supply zone except the area
around Sanderling Close south of Port Douglas Road, shown in Figure 3-4. The residual pressure in this

area reduces below 12 m.

Hence, to improve the fire-flow pressure to this area, a 168 m long DN100 augmentation (CW_609), shown
in Appendix C Figure 2 is recommended. The fire-flow pressure after the augmentation is shown in following
Figure 3-5. This shows the improved pressure in that area.
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Figure 3-5 Existing — Fire-flow Pressure Map With the Stage 1 Craiglie Development Demand and
the Milman Drive Demand — Augmented
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3.1.6 Maximum Hour Results — Ultimate Scenario

The second water connection is made to the existing DN300 network on Captain Cook Highway/Beor Street,
north-west of the development as mentioned in Section 3.1.2. The connection is made along Andrreassen
Road. It is assumed the entire development will happen by ultimate planning horizon. DSC has suggested
constructing this second connection in Stage 3 itself due to operational and security of supply reasons. This
results additional work for the developer as this connection is required only in Stage 7.

The result is analysed for ultimate scenario in Stantec’s original model, which does not include the Craiglie
development demand but includes the demands from the missing lots in Milman Drive (though the network in
Milman is not shown in the original model). The pressure map for this original model is shown in Figure 3-6.
The result is also analysed for ultimate scenario in the updated model with the entire Craiglie development.
The pressure map for this updated model is shown in Figure 3-7.

The hydraulic analysis indicates that the additional demand from the entire Craiglie development and the
Milman drive development do not result any failures under maximum hour flow conditions in ultimate planning
horizon. All the nodes have pressures above 22 m as shown in Appendix C Figure 3.
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Figure 3-6 Ultimate - Peak Hour Pressure Map Without the Craiglie Development Demand
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Figure 3-7 Ultimate - Peak Hour Pressure Map With the Craiglie Development Demand

As can be seen, the addition of Craiglie development and the demands from missing lots in Milman Drive do
not change the minimum pressure regime in the water supply zone.
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3.1.7 Fire Flow Results — Ultimate Scenario

The analysis confirms that in the ultimate planning horizon with the entire development in place and the
demands from the missing lots in Milman Drive, the minimum residual pressure of 12 m is maintained at all
nodes in the development area, shown in Appendix C Figure 4.

The following figures Figure 3-8 and Figure 3-9 compare the fire-flow pressure map in the relevant water supply
zone obtained from Stantec’s original model’s ultimate scenario without and with the entire demand in the
updated model respectively.
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Figure 3-8 Ultimate — Fire-flow Pressure Map Without the Craiglie Development Demand
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Figure 3-9 Ultimate — Fire-flow Pressure Map With the Craiglie Development Demand

As seen, the addition of Craiglie development demand does not worsen the fire-flow pressure in the water
supply zone.
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3.2 Sewerage Infrastructure

This section details the future sewerage infrastructure required to discharge the sewage flow from the
development to the existing network whilst maintaining FNQROC'’s Design Criteria.

3.21 Existing Infrastructure

The development site is within the catchment of Port Douglas Wastewater Treatment Plant (PDWWTP)
located about 6km north-west from the development site. There is existing sewerage network near the
development area. A gravity sewer network exists north of the development site. This network is in a pump
station (PS) Jiwal Jiwal catchment. The Jiwal Jiwal PS discharges to the gravity network of PDPP catchment
through the rising main (RM). The RM from PDPP then discharges to PDL1 wet well. On the western side of
the development, there is a DN80 RM running along Captain Cook Highway.

There is also a DN300 trunk RM about 700 m north of the development site at the intersection of Captain
Cook Highway and Beor Street (Junction ID: 69246). All other existing pump stations inject to this trunk
DN300 RM which transfers sewage direct to PDWWTP. The existing sewerage network near the
development site and these existing pump catchments are shown in Appendix D Figure 1.

3.2.2 Future Infrastructure

The topography of the development area is such that the land falls towards north from the south. Hence, a
future PS (Craiglie PS) is proposed at the Stage 1 location on the northern side of the development area.
The sewage generated from the entire development area will gravitate to this PS.

In the ultimate scenario, when the entire 285 lots are developed, It is recommended the sewage from
Craiglie PS be inject into the DN300 rising main at Beor Street and Captain Cook Highway intersection
through RM through 680 m long RM, the size of which will be discussed in Section 3.2.5.2.

In the initial stages (Stage 1 and Stage 2) of the development, DSC has suggested, the sewage from
proposed Craiglie PS be discharge to the DN150 gravity network of Jiwal Jiwal PS through 174m long
DN100 RM. Any augmentations needed in the downstream PS/RM will be discussed in Section 3.2.5.

The characteristics of the wet well for the proposed pump station is as follows:

LEVEL HEIGHT FROM
ITEM (A.H.D.) BASE (m)
A | TOP OF SLAB 4 m 6.55
B | GRAVITY MAIN INLET -09 m 1.65
C | DUTY START -1.2 m 1.35
D | PUMP STOP -1.7 m 0.85
E | FLOOR SLAB -255 m
F | PUMP STATION DEPTH N/A
H | EXISTING GROUND LEVEL 395 m 6.5
J | HIGH LEVEL ALARM -095 m 1.6
K | OVERFLOW LEVEL 37 m 6.25
L | PRE-OVERFLOW ALARM 34 m 5.95
M | Q100 LEVEL 35 m 6.05
3.2.3 Hydraulic Modelling

3.2.31 Sewerage Model

Stantec provided Cardno the sewage model to complete the sewerage assessment. However, the model did
not include the sewerage network along Milman Drive immediate north of the development. The model is:

> Mossman and Port Douglas Sewer Model_V9.HSM
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3.24 Model Set-Up
Stantec’s model is updated by adding the sewerage infrastructure (gravity sewer, PS and RM) for Jiwal Jiwal
PS catchment. The sewage loads from the catchment lots are also added in the model.

Due to different servicing philosophy, hydraulic analysis is undertaken for initial and ultimate planning
horizons. The scope of the work is to analyse the infrastructure required to discharge the flow from the
development area to the existing sewerage network and the impacts of this additional load to existing
development. It does not include the analysis of the internal reticulation in the proposed development.

The proposed wet well is updated with above levels and the PWWF — 7 L/s & 13 L/s generated from the
Stage 1 to 3 development and ultimate development respectively.
3.25 Model Results

3.251 Initial (Stage 1 to 3) Development

2026 scenario in the model is considered the best scenario for initial phase of development. As discussed in
Section 3.2.2, the sewage from Stage 1 to 3 development is proposed to discharge at gravity network of
Jiwal Jiwal PS catchment through DN100 RM. Due to low flow, DN100 RM is suggested from Craiglie PS.
The flow sequence from Craiglie PS to the treatment plant is shown below:

Craiglie PS RM  Gravity Jiwal RM Gravity :PDPP PS RM PDL1 PS RM PDWWTP
Jiwal PS

In 2026 scenario, some augmentations are already active in the model, refer Appendix D, Figure 2. Council
has advised none of these upgrades have been completed to date. The DN100 RM is already over capacity
on the existing case, hence the RM (downstream of PDL1 PS) upgrade is recommended to DN150 as soon
as practicable. These augmentations are all in PDL1 catchment and they are:

o DN225 gravity sewer AUG_PDL1_GMO001
o DN225 gravity sewer AUG_PDL1_GMO002
e DN225 gravity sewer AUG_PDL1_GMO003
o DN225 gravity sewer AUG_PDL1_GMO004
o DN225 gravity sewer AUG_PDL1_GMO005
e DN150 RM AUG_PDL1_RMO001 downstream of PDL1 PS

The results from the modelling analysis are shown below in Figure 3-10 and Table 3-1. The results show that
DN50 RM (ID: 40212), downstream of PDPP PS has excess velocity, refer Table 3-1. This has caused
PDPP wet well and upstream gravity main to surcharge, refer Table 3-1. The RMs in Table 3-1 are shown in
Appendix D, Figure 1 and Figure 2.
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Figure 3-10 Initial Stages Results — Gravity Network and Wet Well Levels - Unaugmented

Table 3-1 Initial Stages Results — RM - Unaugmented

RM ID Diameter, mm Velocity, m/s

J-RMO1 — Downstream of Jiwal Jiwal PS 80 1.04 Pass
40212—- Downstream of PDPP PS 50 3.36 Fail
CDT-19- Downstream of PDPP PS 100 0.88 Pass
AUG_PDL1_RMO001- Downstream of PDL1 PS 150 1.65 Pass

7 L/s is approximately equivalent to the first 3 stages and approximately half of Stage 4 of the proposed
development. Following upgrades are recommended to cater 7 L/s from the proposed development:

e 165 m long DN80 RM augmentation (ID: AUGPDPP-CRAIGRM_001) immediately downstream of
PDPP PS

e DN150 RM (ID: AUG_PDL1_RMO001) downstream of PDL1 PS — This RM is already over capacity

The modelling results show there will be adequate infrastructure capacity following the completion of these
augmentations. Please see Figure 3-11 and Table 3-2.

The gravity main upgrades proposed in Catchment PDL1, which are overdue, are not affected by the
proposed development.
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Figure 3-11 Initial Stages Results — Gravity Network and Wet Well Levels — Augmented

Table 3-2 Initial Stages Results — RM - Augmented
J-RMO1 — Downstream of Jiwal Jiwal PS 80 1.05 Pass
AUGTORECTASRILO _Dowsreamof |
CDT-19- Downstream of PDPP PS 100 1.4 Pass
AUG_PDL1_RMO001- Downstream of PDL1 PS 150 2.72 Pass

3.25.2 Ultimate Development

It is expected that entire Craiglie development will take place in the ultimate scenario generating 13 L/s.
Craiglie PS is proposed to inject the generated flow into the existing DN300 RM at the intersection of Captain
Cook Highway and Beor Street through RM, refer Appendix D Figure 2.
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The flow sequence from Craiglie PS to the treatment plant is shown below:

Craiglie PS | - Proposed DN15ORM_ Existing DN300ORM PDWWTP

Some other augmentations are already active in the model in PDL1 catchment in addition to the
augmentations mentioned in Section 3.2.5.1, refer Appendix D, Figure 2. These additional augmentations
are:

o DN225 gravity sewer AUG_PDL1_GMO006
e DN225 gravity sewer AUG_PDL1_GMO007
e Pump augmentation at PDL1 PS

In terms of proposed RM for ultimate scenario, we analyse the network with two (2) options — DN100 and
DN150 when all existing pump stations are running simultaneously.

Option 1 — DN100 rising main

The first option is using DN100 rising main. Upon modelling, the following results are observed:
e Head gained = 82.3m
e Velocity = 1.53m/s

Option 2 — DN150 rising main

The second option is using DN150 rising main. Upon modelling, the following results are observed:

e Head gained = 65.8m

e Velocity = 0.74m/s
The head gained in Option 1 is very high due to increased head loss in DN100. Hence, Option 2 with bigger
rising main (DN150) is selected as it gives comparatively lower head for the proposed pumps to overcome.

We also analyse the network with DN150 rising main when other existing pumps are not working except the
proposed pumps. The idea is to find the range of the head the proposed pumps need to overcome. The
findings are given below:

e Head gained = 10.7m
e Velocity = 0.74m/s

Hence, the future pumps selected at the development area must have variable frequency drive (VFD) to
discharge the flow at variable head between from 10.7m to 65.8m. The future proposed sewer infrastructure
is shown in Appendix D Figure 2.

Impact on Existing Pump Stations

The wet well levels of existing individual pump stations injecting into the DN300 rising main are analysed to
see if the proposed demand from this development have any detrimental effects on the wet well levels as the
development demand is also injected into this rising main. The analysis shows, all the pumps operate
without any problem.
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4 Conclusions

The following conclusions are made from the water supply and sewerage assessment.

> The proposed development will have a total water supply demand of 798 EP contributing Maximum Hour
Demand of 16.6 L/s. In Stage 1, water supply demand is 90 EP with 1.9 L/s of Maximum Hour Demand

> The proposed development will generate a sewage load of 798 EP contributing PWWF of 13 L/s.

> An assessment of the existing water supply and sewerage network was undertaken using Stantec’s water
and sewer model, which were updated with the water demand and sewerage load from the missing lots in
Milman Drive constructed approximately 5 years ago.

4.1 Water Supply
> The internal reticulation main in the development area will consists of DN150 and DN100 mains

> The Stage 1 development will be serviced by a proposed DN150 main connecting to the DN100 network
located at Wabul Street (Off Milman Drive), north of the development

> A DN150 augmentation (CW_295) is proposed at the time of Stage 1 development to maintain the
residual pressure in the industrial area (west of the Captain Cook Highway and north-west of the
development site)

> A 168m long DN100 augmentation (CW_609) is proposed at the time of Stage 1 development to improve
the fire-flow in the area around Sanderling Close south of Port Douglas Road (north-west of the
development site)

> All Stage 1 development junctions will meet the minimum pressure and fire-flow requirements

> In the ultimate when all stages are developed, the second connection will be made to existing DN300
main on the Captain Cook Highway near Beor Street. This second connection will come in place when
the development EP exceeds 623 EP (222 lots).

> All junctions in the entire development area will satisfy the minimum pressure criteria and fire-flow criteria.
The surrounding areas will not be impacted by our development.
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4.2 Sewerage
> The development site is within the catchment of Port Douglas Wastewater Treatment Plant.

> The topography of the lot is such that the site falls towards north from the south. Hence, a pump station
(Craiglie PS) is proposed at the Stage 1 location on the northern side of the development area.

> At present, gravity network exists to the north of the proposed site and DN8O0 rising main running along
Captain Cook Highway to the west of the proposed site. Also, DN300 trunk rising main exists at the
intersection of Captain Cook Highway and Beor Street, about 700m north of the development which
conveys sewage directly to Port Douglas Wastewater Treatment Plant.

> In the initial stages of the development (Stage 1-3), the sewage generated from the development area is
recommended to discharge into the existing Jiwal Jiwal PS catchment through 174 m long DN100 RM.

> To service the first stage of this development, the following external infrastructure upgrades are
recommended:

» Upgrade to a 165 m long DN80 RM downstream of PDPP PS (AUG_PDPP-CRAIGRM_001)
» Upgrade to a 206 m long DN150 RM downstream of PDL1 PS (AUG_PDL1_RM_001)

> In the ultimate, the sewage generated from the development area is recommended to discharge into the
existing DN300 RM located north-west through 680m long DN150 RM.

> The proposed pumps at the development site have to work between 10.7m and 65.8m head depending
whether other existing pumps are running or not. Hence, variable frequency drive pumps are preferred.

> The additional load from the proposed development does not impact on the performance of existing
pumps
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APPENDIX

DEVELOPMENT LAYOUT PLANS

Figure A1 Stage 1 Development (Stage 1A + Stage 1B)
Figure A-2 Port Douglas Estate Master Plan
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Figure B-2 Sewerage Design Criteria
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B-1: WATER DESIGN CRITERIA

D6.07 DESIGN CRITERIA °R¢

1. Flow Parameters

Unless advised otherwise by Council, the Average Daily consumption and peaking factors for the design
of Water Supply Schemes shall be as follows:

Average Daily Consumption (AD) 400 litre/EP/day for Caims Regional Council

500 litre/EP/day for all other Councils

Mean Day max Month (MDMM) 1.50 x AD
Peak Day (PD) 225 x AD
Peak Hour (PH) 1112 xPD

In the absence of specific flow consumption data the Average Daily Consumption shall be calculated
using the equivalent demands shown in Table 6.1.

Table 6.1 Equivalent Demands

Description Equivalent Persons (EP)/Connection

Single Family Dwelling

Lot > 1500m2 37
Lot 1101m? 34
Lot 901m? to 1100m? 34
Lot 401m? to 900m? 28
Lot < 400m? 25

2. Pressure Parameters

a) Minimum Service Pressure (excluding fire fighting)

Minimum Pressure 22 metres head at peak hourly consumption
Minimum Pressure Location For lots at or below road reserve level at the property
boundary.

Faor lots above the road reserve level at a nominated level
practical building site. Or in the absence of a natural or
benched building site the mean lot level shall be used.

Minimum  Pressure Network | Based on the reservoir level for Peak Hour of the third day of
Condition (for modelling from a | three consecutive Peak Day events (for dynamic models).

reservoir). - .
) In the absence of dynamic model results the minimum

reservoir level shall be assumed at 15% of storage height.

Liaise with Council to confirm minimum pressure consfraints
available at the connection to the existing system.

Note 1: The minimum pressure in the table is for the purpose of design and is not a guaranteed minimum
pressure. Refer to the service providers Customer Service Standards.

Note 2. Where building envelope pressure is less than 30m, a notation will be placed on the rates file
advising the owner that any booster pump required to augment pressures to the building is to be
supplied, installed, maintained and replaced at the property owners expense.

b) Maximum Pressure

Maximum Pressure 60 metres head, see Note 1

Maximum Pressure Location At the building pad

Maximum Pressure Network Condition | Based on reservoir level at 95 percent of top
(for modelling from a reservoir). water level

Note 1: Where the pressure in a main exceeds 600 kPa, Council may require the installation of Pressure
Reducing Valves (PRV) that may (at Council’s discretion) include telemetry control. Prior to proceeding
with any design, Council shall be provided with details of the area affected and the number of lots
involved.



3.

Fire Fighting Parameters

] ] Number &
Category Fireflow Requirement Duration
Residential (i.e. Residential dwellings of | 15 Lis for 2 hours 1 2 hours
a maximum of 3 storeys)
Commercial (i.e. Shop and office 30 Lis for 4 hours 1 {@ 4 hours
accommodation of a maximum of 3
storeys) and Industrial
High Risk (i.e. & development whare [Fo be determined in consultation with Adopta
there is a probability of a fire occurming council. Alternative methods of special
or there is a high cost of resultant provision may be required (i.e. on-site hazard ar
damage (personal injury or property) starage). risk fire

Residual pressure is to be 12m minimum at an adjacent hydrant at the required background
demand time. assuming that the elevation of the supply point is equal to the ground elevation at
the hydramt. 8m minimum residual pressure is to be retained in the mains for all other areas of the

water supply zone at the required background demand time.

axist at peak hour, within the reticulation during the fire event.

Positive residual pressures must

[Refer: "Planning Guidelines for Water Supply and Sewerage”)

a. Background Demand

The following minimum criteria should be adopted for background demand during a fire event:

Predominantly Residential Areas

L The mimimum residual pressure specified should be exceeded with a background demand of

2/3 Peak Hour demand

L A check should be undertaken at Peak Hour demand to ensure that pressures in the

network remain pasitive.

L The calculated background demand should not be less than Average Day demand.

Predominantly Commercial / Industrial Areas — In this case, the following scenarics should be

investigated with the worst case being adopted:

L At Peak Hour demand of the Commercial / Industrial area (e.g. betweaen 10am to 4pm). The

imtent of this scenario is to assess the local reticulation performance.

» At 213 Peak Hour demand of the water supply zone (e.g. around 8pm). The intent of this

scenano is o assess the zone trunk performance.

Mixed Residential / Commercial ! Industrial Areas — In such cases a combination of background
demand conditions similar to the Predominantly Commercial / Industrial Areas above should be

examined.




B-2: SEWERAGE DESIGN CRITERIA

D7.08 DESIGM CRITERIA
Capacity
a. Population estimates shall be based on those equivalent demands detailed in Table 7.1

Table 7.1 Equivalent Demands

Description Equivalent Persons/Connection
Single Family Dwelling
Lot = 1500m? 37
Lot 1101m? to 1500m2 34
Lot @01m? to 1100m* 3.1
Lot 401m? to 900m? 28
Lot < 400m? 25

Multi Unit Accommodation

Units > 3 bedrooms 0.4 +(0.6 x no. bedrooms)
Units = 3 bedrooms 22
Units = 2 bedrooms 1.6
Units < 2 bedrooms 1.0

Caravan Parks
Van Site / Camping Site 1.2

Shops | Offices

Per 80m* GFA 1.0
MNotes:
1. Based on 2.8 Equivalent Persons / Equivalent Demestic Connection (EP/EDC), with 1 EDC
equivalent to a single residential dwelling on a standard size allotment (401m? to 800m3).
2 For undeveloped land equivalent populations shall be calculated in accordance with the

maximum allowable population density in the Planning Scheme for that land use, or
estimation of maximum allowable density agreed with Council prior to design

b. The minimum pipe capacity shall be based on the criteria detailed in Table 7.2

Table 7.2 Sewerage Loading

Average Dry 2TOLV/EP/d Based upon analysis of pump
1 Weather Flow station flows and STP inflow
[ADWF) records during dry weather
Peak Wet 5 x ADWF or 1 Peaking Factor
Weather Flow Cyx ADWF =15x (EP) 7T
2 (PWWF) whichever is greater Minimum Value G to be 3.5
Peak Dry Cox ADWF C2 Peaking Factor =47 x (EP) "
3 Weather Flow
(PDWF]
Wacuum Sewer AxADWEF Peaking factor of 4
4 Peak wet
weather flow
(PWWF]
Smart Sewer AxADWEF Peaking factor of 4
5 Peak wet
waather flow
(PWWF)

2. Pipe Velocity

a. Pipe velocities shall be based on the details shown in Table 7.2

Table 7.3 Pipe Velocities

Design Criteria Recommended value
Mamnings 'n’ (FVC) D.0128
Mannings 'n’ (Poly) D.0128
Minimum velocity @ PWWF 0.7 mis
0.3 mis

Minimum velocity @ PDWF

Depth of Flow @ PWWF — Max Flow depth shall not exceed ¥4 pipe full
Proposed sewers

3. Minimum Grades

a. Minimum grades for sewer reticulation mains are to be as summarised in Table 7.4.



DT.19

PRESSURE MAINS

Far detailed design of sewer pressure mains (rising mains) the requirements of Design Manual D& Water
Reticulation should be noted and the mains shall be designed as per the procedures relevant to Water
Supply Mains with the exception of the following:

Air release valving should be provided to high points as required.

Scour valving should be provided to low points as required.
adjacent gravity sewer system.

. Thrust Bleck and Trenching Details shall be as per the Standard Drawings 52015 and 52016.

Scouring must be to a scour manhaole or

d. Line wvalves, scours and air valves are to be provided as required to reduce scour volume.
Consideration needs to be given to the potential for sulphide generation in pressure mains.

Sewer pressure mains shall be a minimmum 100mm uPYC Class 12 unless approved otherwise by Council.
Sewer pressure mains shall be colour ‘cream’.

All Discharge manheoles shall be fitted with a HDPE or wound PYC manhole liner suitable for expasure to
sewerage. Where the discharge manhaole is an existing manhole, the manhaole internal surfaces shall be
adequately dried and then coated with an approved epoxy coating.

Sewer pressure mains shall be designed in accordance with the minimum specific design criterda shown in
Table 7.15 and WSA 04-2005.

Table 7.15 Pressure Main Design
Item Description Adopted Design Parameter Comments
1 Flow Equation Darcey-Weisbach formula
2 Minirnum Diameter 100mm - wunless approved
otherwise by Council.
3 Friction Factors Refer Item 10in Table 7.14
4 Minimmum  \elocity (on a | 0.75mls Ta prevent the deposition of solid
daily basis) material such as grit
8 Preferred Minimum | 1.5 m/'s To provide for slime stripping on a
Velocity regular basis
[} Maximum Velocity 2.5 mis To prevent damage to pipe lining
T Configuration Pressure Mains should be
sized to optimise the balance
between reduction of detention
times and life cycle cost.
Factors to be considered
include but not be limited to:
* Population growth
»  Staging
» Operational features to
provide for
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WATER SERVICING STRATEGY

Figure 1 Stage 1 Minimum Pressures

Figure 2 Stage 1 Minimum Fire-flow Pressures
Figure 3 All Stages Minimum Pressures

Figure 4 All Stages Minimum Fire-flow Pressures

Q’) Cardno

Shaping the Future




B

Esri, DigitalGlobe)GeoEye, |
Earthstar GeographicsS\CNES/Airbus DS;
USDA, USGS, AeroGRID, IGN and the GIS | |
User Community; Y7 o\ 1]
— - 14
FILE: M:\Q184103 - Craiglie Water and Sewerage Design\_Project material\GIS\ESRI\Figures mxd\Water-A3-FIGURE_P.mxd ‘

© Cardno Limited All Rights Reserved.

This document is produced by Cardno Limited solely for the
benefit of and use by the client in accordance with the
terms of the retainer. Cardno Limited does not and shall not
assume any responsibility or liability whatsoever to any
third party arising out of any use or reliance by third party
on the content of this document.

O Cardno

Level 11, North Tower, 515 St Pauls Terrace
Locked Bag 4006, Fortitude Valley QLD 4006
Tel: 07 3369 9822 Fax: 07 3369 9722
DATE PLOTTED:19/03/2020 10:20:48 AM BY: SUNIL.SIMKHADA

PENINSULA COURT;

— Source: igitalGlob

GeoEye, Earthstar-Geographics \

CNES/Airbus DS cx,ut@
06 €

AeroGRIDNIGN G
o\

Minimum Pressures (m)
e <22
e >22
===== Augmentations
Proposed Water Mains (Diameter)
100
= 150
——— Development Site

.‘ "',7) "v‘a g
Source: Esri, DigitalGlobe, @e%,)Eye, tar G

and the GIS User Community©

30020 CRAIGLIE WATER AND SEWER PLANNING
S WATER SUPPLY - MINIMUM PRESSURES

A3 STAGE1

FIGURE 1
WATER-A3-FIGURE_P

Existing Water Main

0 37575 150 225 300
EN TN I Veters




PENINSULA COURT;

.‘\ \/

g“qﬁ",’o_"\ [T N
s

s
Son.

‘SGa

< d

Esri, DigitalGlobe)GeoEye,
Earthstar GeographicsYENES/Airbus DS, ;
USDA, USGS, AcroGRID, IGN, and the GIS | ||
User Community Y7 [ |
~ - Ry
1
FILE: M:\Q184103 - Craiglie Water and Sewerage Design\_Project material\GIS\ESRI\Figures mxd\Water-A3-FIGURE_P.mxd
© Cardno Limited All Rights Reserved.

This document is produced by Cardno Limited solely for the
benefit of and use by the client in accordance with the
terms of the retainer. Cardno Limited does not and shall not
assume any responsibility or liability whatsoever to any
third party arising out of any use or reliance by third party
on the content of this document.

O Cardno

Level 11, North Tower, 515 St Pauls Terrace
Locked Bag 4006, Fortitude Valley QLD 4006
Tel: 07 3369 9822 Fax: 07 3369 9722

DATE PLOTTED:19/03/2020 10:29:49 AM BY: SUNIL.SIMKHADA

-

—Source:

. Earthstar(
\ CNESJ/Airbus DS, USDA,
0

\‘_‘_?
*
-
®

FAIRWAY, DRIvE

4
o2
A
’v""‘ —
t

L
%

Minimum Fire-flow Pressures (m)
e <12
e >12

===== Augmentations

Proposed Water Mains (Diameter)

100
= 150
——— Development Site

v s - .
Source: Esri, DigitalGlobe, @e%,)Eye, Existing Water Main

~“and the GIS User Community . ©

30020 CRAIGLIE WATER AND SEWER PLANNING
S WATER SUPPLY - MINIMUM FIRE-FLOW PRESSURES
STAGE1

A3
FIGURE 2

0 37575 150 225 300
B TN N MVeters WATER-A3-FIGURE_P



PENINSULA COURT;

< d

Esri, DigitalGlobe, GeoEye, |
Earthstar GeographicsYENES/Airbus DS,
USDA, USGS, AeroGRID, IGN, and the GIS
User, Community = {0/ N\

FILE: M:\Q184103 - Craiglie Water and Sewerage Design\_Project material\GIS\ESRI\Figures mxd\Water-A3-FIGURE_P.mxd
© Cardno Limited All Rights Reserved.

This document is produced by Cardno Limited solely for the
benefit of and use by the client in accordance with the
terms of the retainer. Cardno Limited does not and shall not
assume any responsibility or liability whatsoever to any
third party arising out of any use or reliance by third party
on the content of this document.

O Cardno

Level 11, North Tower, 515 St Pauls Terrace
Locked Bag 4006, Fortitude Valley QLD 4006
Tel: 07 3369 9822 Fax: 07 3369 9722

DATE PLOTTED:19/03/2020 10:42:59 AM BY: SUNIL.SIMKHADA

. g o« i Glot

~ GeoEyg, Earthstar-Geographics \

\  CNES/Aibus DS r%w@
06 G

AeroGRIDNIGN G
a8\

\‘_‘_?
*
-
®

FAIRWAY, DRIvE

4
o2
A
’v""‘ —
t

L
%

Minimum Pressures (m)
e <22
e 22
===== Augmentations
Proposed Water Mains (Diameter)
100
= 150
- 300
——— Development Site
Existing Water Main

‘ ' .‘,7) '1" g
Source: Esri, DigitalGlobe, @e%,)Eye, tar G

~“and the GIS User Community . ©

30020 CRAIGLIE WATER AND SEWER PLANNING
S WATER SUPPLY - MINIMUM PRESSURES
ULTIMATE

A3
FIGURE 3

0 37575 150 225 300 WATER-A3-FIGURE_P

B TN N MVeters



PENINSULA COURT;

.‘\ \/

g“qﬁ",’o_"\ [T N
s

s
Son.

‘SGa

< d

Esri, DigitalGlobe, GeoEye, |
Earthstar GeographicsYENES/Airbus DS, ‘
USDA, USGS, AeroGRID, IGN,and the GIS 1 |  []
User,Community &1 {F07" AN 7

|
o
1

FILE: M:\Q184103 - Craiglie Water and Sewerage Design\_Project material\GIS\ESRI\Figures mxd\Water-A3-FIGURE_P.mxd
© Cardno Limited All Rights Reserved.

This document is produced by Cardno Limited solely for the
benefit of and use by the client in accordance with the
terms of the retainer. Cardno Limited does not and shall not
assume any responsibility or liability whatsoever to any
third party arising out of any use or reliance by third party
on the content of this document.

O Cardno

Level 11, North Tower, 515 St Pauls Terrace
Locked Bag 4006, Fortitude Valley QLD 4006
Tel: 07 3369 9822 Fax: 07 3369 9722

DATE PLOTTED:19/03/2020 10:47:45 AM BY: SUNIL.SIMKHADA

-

— Source:

. Earthstar(
\ CNESJ/Airbus DS, USDA,

AeroGRID\IGN W}-
a8\

\‘_‘_?
*
-
»

FAIRWAY, DRIvE

4
o2
A
’v""‘ —
t

L
%

Minimum Fire-flow Pressures (m)
e <12
e >12
===== Augmentations
Proposed Water Mains (Diameter)
100
= 150
- 300
——— Development Site
Existing Water Main

‘ ¥
Source: Esri, DigitalGlobe, @e%,)Eye,
~“and the GIS User Community . ©

Date CRAIGLIE WATER AND SEWER PLANNING

19/03/2020
WATER SUPPLY - MINIMUM FIRE-FLOW PRESSURES

Size
A3 ULTIMATE
FIGURE 4

0 37575 150 225 300
B TN N MVeters WATER-A3-FIGURE_P



APPENDIX

SEWERAGE SERVICING STRATEGY

) cardno

Shaping the Future




¥ T
CORELLA STREET

v"

{ - \
Mapy B \GRT g
#E j\\\)/wiwvs METERS 3 J

\ S}

|
#WAY% STREET.
\r\

ET/.
4
R_:_

i

f |
DA,VIDSON STRE

A Existing Pump Station

®  Existing Manhole

Existing Sewer Gravity Main

Existing Rising Main
A Proposed Craiglie Pump Station

Proposed Rising Main-PDPP Pump Station

Proposed Rising Main - Craiglie Pump Station
Development Site

|| PDCL Catchment
|| PDPP Catchment
[ ] Jiwal Jiwal Catchment

Contour (1 m Interval)

FILE: M:\Q184103 - Craiglie Water and Sewerage Design\_Project material\GIS\ESRI\Figures mxd\Sewer-A3-FIGURE_P.mxd

© Cardno Limited All Rights Reserved.

This document is produced by Cardno Limited solely for the
benefit of and use by the client in accordance with the
terms of the retainer. Cardno Limited does not and shall not
assume any responsibility or liability whatsoever to any
third party arising out of any use or reliance by third party
on the content of this document.

O Cardno

Level 11, North Tower, 515 St Pauls Terrace
Locked Bag 4006, Fortitude Valley QLD 4006

—
=
o
[«
=
Tel: 07 3369 9822 Fax: 07 3369 9722

DATE PLOTTED:19/03/2020 3:40:09 PM BY: SUNIL.SIMKHADA

Injection Point
Junctioin ID JCT-102
A

PDPP Wet Well

Injection Point
Junctioin ID 3-3

==

$
3
P
z
Q
o
o
~
=
(0]
T
E
3

Source: Esri,‘DigitaIGIobe, GeoEye; Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN,

and the GIS\l{ser Communit)/\

Date
19/03/2020

Size
A3

0 2550 100 150 200

B N I Veters

1
CRAIGLIE WATER AND SEWER PLANNING

SEWER INFRASTRUCTURE
INTERIM - 2026 (STAGE 1 AND 2)

FIGURE 1
SEWER-A3-FIGURE_P



BT

CORELLA STREET

[;LHLWILEM

l
f\Y ' STREET
N
s

5

REET /

/L% AUG_PDL1_GMO001

PDL1 Wet Welﬁ

T

i

B\

Lo

| AUG_PDL1_GM002 A

1

4] AUG_PDL1_GMO003

S 4.

Injection Point
Junctioin ID MH_RM_FDGO005

A Existing Pump Station

®  Existing Manhole

Existing Rising Main

A Proposed Craiglie Pump Station
----- Proposed Rising Main-PDPP Pump Station
Development Site
|| ppcL catchment
|| PDPP catchment
[ ] Jiwal Jiwal Catchment

Contour (1 m Interval)

FILE: M:\Q184103 - Craiglie Water and Sewerage Design\_Project material\GIS\ESRI\Figures mxd\Sewer-A3-FIGURE_P.mxd

© Cardno Limited All Rights Reserved.

This document is produced by Cardno Limited solely for the
benefit of and use by the client in accordance with the
terms of the retainer. Cardno Limited does not and shall not
assume any responsibility or liability whatsoever to any
third party arising out of any use or reliance by third party

O Cardno

Level 11, North Tower, 515 St Pauls Terrace
Locked Bag 4006, Fortitude Valley QLD 4006

—
=
o
[«
=
Tel: 07 3369 9822 Fax: 07 3369 9722

DATE PLOTTED:19/03/2020 4:00:40 PM BY: SUNIL.SIMKHADA

on the content of this

/‘_\

| [N /
\ AUG_PDL1_GMO004 |/
\ =g AUG_PDL1_GM005
|
A

AUG_PDL1_GMO006
ki 4
S/

\

A\

Injection Point
Junction ID JCT-102

e

PDPP Wet Well

AUG_PDL1_GMO007

Injection Point
Junction ID 3-3

AVMHOIH MNO0D NIVLAYO

\ ')

JIWAL‘JIWAL"SfI'REET
— L

I <

A
Source: Esri, DigitaIGIobq,/GeoE,ye,/Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN,

and the GIS\ lleer Com/mLfnity
Date
19/03/2020
Size
A3

0 2550 100 150 200
B TN N \eters

document.

1
CRAIGLIE WATER AND SEWER PLANNING

SEWER INFRASTRUCTURE
ULTIMATE - (STAGE 3 AND ONWARDS)

FIGURE 2
SEWER-A3-FIGURE_P



CAD File: M:\Q184103 - Craiglie Water and Sewerage Design\_Project material\ACAD\Q184103-CI-001.dwg

XREF's: X- Q184103-Cadastre; X- Q184108_PR LOTS; XR-Q184103-C3D-BASE

DATE PLOTTED: 3 April 2020 2:20 PM BY : DAVID GRAY

IGA SUPA
PORT DOUGLAS

EXISTING DN450
DICL WATERMAIN

\ AN ,
LN /
/ \, \
\\
® N\ N
N D) ———— Wo)—
o 52280 /N
N © N e -
& = &
7z =
- FUTURE DN150 DICL
/ SEWERAGE RISING MAIN.
$ EXISTING DN100 - REFER DWG. CI-007
/ UPVC WATERMAIN \
| S\ \
N \\ \
\
& \
<&
\ ??\\&V \\
¥ o, \
a
\ 2 \
% \‘ 5 \
> \ .
% \/’

PORT DOUGLAS ESTATE CRAIGLIE
WATER AND SEWERAGE SERVICES

EXISTING DN300
DICL WATERMAIN

UPVC WATERMAIN
- N EXISTING DN300

' UPVC RISING MAIN

PROPOSED WATERMAIN
CONNECTION.
REFER DWG. CI-008 \

PORT DOUGLAS
PLANTATION

FUTURE DN150 DICL
SEWERAGE RISING MAIN.
REFER DWG. CI-007

WILDLIFE
HABITAT

e
@

WILLIE PYE
MEMORIAL PARK
PROPOSED WATERMAIN
CONNECTION.

\/ REFER DWG. CI-009

SCHEDULE OF DRAWINGS

DRAWING No.

DESCRIPTION

Q184103-CI-001

COVER SHEET

Q184103-ClI-002

GENERAL NOTES

Q184103-CI-003

PUMP STATION SITE PLAN

Q184103-Cl-004

PUMP STATION PLAN AND SECTION

A Q184103-CI-005

FUTURE SEWERAGE RISING MAIN PLAN AND LONGITUDINAL SECTION SHEET 1

|

Q184103-ClI-006

FUTURE SEWERAGE RISING MAIN PLAN AND LONGITUDINAL SECTION SHEET 2

LN

Q1 84103-CI-007

FUTURE SEWERAGE RISING MAIN PLAN AND LONGITUDINAL SECTION SHE

T3

<)

Q184103-CI-008

WATERMAIN CONNECTION DETAILS SHEET 1

Q184103-CI-009

WATERMAIN CONNECTION DETAILS SHEET 2

A Q184103-CI-010

SEWERAGE RISING MAIN PLAN AND LONGITUDINAL SECTION

Q184103-CI-011

CULVERT CROSSING

EXISTING
SUBDIVISION

N7
\

N100 DICL SEWERAGE
RISING MAIN
REFER DWG. CI-0010

o N\
_~~"_FUTURE DN150 DICL

" SEWERAGE RISING MAIN
REFER DWG. CI-005

7

PUMP

STATION SITE

REFER DETAILS
DWG.CI-003 & 004

- PORT DOUGLASESTATE / -
LOCALITY PLAN LOCALITY PLAN 0 25 » 5w e
SCALE 1:1250 SCALE 1:1250 =™ ‘
SCALE 1:1250 @A
D Date JClient
bo. wosznis | PORT DOUGLAS SHIRE COUNCIL
© Cardno Limited All Rights Reserved. c ’.d ®  [Cnedees Date [ =
This document is produced by Cardngo Limited solely for the @ a na GP. 20/08/2013 ***PORT DOUGLAS ESTATE CRAIGLIE e PREL'M | NARY
benefitof and use by the cent n accordance withthe Destned 0t WATER AND SEWERAGE SERVICES NOT TO BE USED FOR CONSTRUCTION PURPOSES
4 | 3/0412020 | PRELIMINARY ISSUE DG | GP terms of the ’e‘a‘"e"_gfl"‘"°lLig|‘F(ed "h"ef rot a’:" S“a“lh""é Cardno (Q) Py Lid | ABN 57 051 074 662 Verified Date DATUM ‘MGA Scale Size
assume any responsibility or liability whatsoever to any thir -
3 | 30/09/2019 | PRELIMINARY ISSUE DG. | GP ety arising ot of any e of refance by i party on the Level 11, 515 St Paus Terrace e Tie  COVER SHEET . vA'-,LD AS SHOWN :\1
2 [ | retiiste
.G. . Tel: 07 3369 9 Fax: 07 3369 97
Rev | Date Description Des_| Veri. | Appd. Web: www.cardno.com au Q184103-CI-001 4



AutoCAD SHX Text
WA

AutoCAD SHX Text
WA

AutoCAD SHX Text
WA

AutoCAD SHX Text
WA

AutoCAD SHX Text
WA

AutoCAD SHX Text
TE


XREF's:

DATE PLOTTED: 30 August 2019 1:49 PM BY : GARY PATTERSON

GENERAL NOTES

SN&. EXISTING PIPE SIZE, DIAMETER AND MATERIAL ARE BASED ON GIS DATA AND AS CONSTRUCTED
DRAWINGS. SUBCONTRACTGR TO CONFIRM ON SITE.

S2000 AND S2010..
E. ALL VALVE COVERS SHALL BE TRAFFICABLE (CLASS D) WITH DROP-IN LID AND KEY UNLESS
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G1.  THESE DRAWINGS SHALL BE READ IN CONJUNCTION WITH THE LATEST REVISION GF THE FOLLGWING.
A) PROJECT SPECIFIC SCOPE OF WORKS DOCUMENT, REFER TO PROJECT SPECIFIC DRAWING FOR OTHERWISE INDICATED ON DRAWINGS.
DOCUMENT NUMBER. PIPEWORK NOTES P7.  FOR ALL POTABLE WATER SERVICE CONNECTIONS:
B) FNQROC DEVELOPMENT MANUAL DESIGN MANUAL D7 SEWERAGE SYSTEM 03/17 P1.  FOR ALL DUCTILE IRON PIPEWGRK: A) ALL POTABLE WATER SERVICE CONNECTIGNS SHALL BE CONNENCTED TG EXISTING RETICULATIGN
C) FNQROC DEVELOPMENT MANUAL SPECIFICATION S5 WATER RETICULATION 03/17 AND S6 SEWERAGE A) ALL DICL PIPES & FITTINGS MUST BE IN ACCORDANCE WITHF  FNQROC SPECIFICATION S6. SYSTEM IN ACCORBANCE WITH FNGROC STANDARD DRAWING S2038 BY A REGISTERED PLUMBER.
RETICULATION 03/17 B) FUSION BONDED PIPES AND FITTINGS SHALL COMPLY WITH AS/NZS 4158. P8. GENERAL PIPE CONSTRUCTION:
D) DOUGLAS SHIRE COUNCIL #4235832 LOCAL AUTHGRITY SPECIFIC REQUIREMENTS DESIGN GUIDELINE 1) FLANGED PIPES - FUSION BONDED COATING AND LININGS TO BE RILSAN T BLUE 7443 MAC A) HANDLING AND STORAGE OF PIPE SHALL BE IN ACCORDANCE WITH PIPE MANUFACTURERS
D7, 25 TELEMETRY SYSTEMS AND SPECIFICATION S6 SEWERAGE RETICULATION $6.23 PUMP THERMOPLASTIC POLYAMIDE Il (NYLON) POWDER. REQUIREMENTS. (CONTRACTOR SHALL PROVIDE PROTECTION FOR THE PIPES AND FITTINGS FRGM UV
STATIONS 2) FITTINGS - COATED WITH CORRO-COAT FBE (EP-F-5001) FOR FITTING UP TO DN250, COATED WITH LIGHT AND DAMAGE).
E) WATER SERVICES ASSOCIATION OF AUSTRALIA(WSAA), SEWAGE PUMPING STATION CODE OF RILSAN T BLUE 7443 MAC FOR FITTINGS GREATER THAN DN250. B) PIPELINE CONSTRUCTION SHALL BE IN ACCORDANCE FNOROC BEVELOPMENT MANUAL CP1
AUSTRALIA (WSA04-2005 v2.1) 3) REPAIR - FUSION COATED PIPES THAT ARE CUT TO SUIT SHALL BE REPAIRED WITH ALTRA-SHIELD CONSTRUCTION PROCEDURES, SPECIFICATION B6 AND PIPE MANUFACTURERS REQUIREMENTS.
F) WSAA WATER SUPPLY CODE OF AUSTRALIA (WSA03-2011 V3.1, WSA02-2002 V2.3 & WSA04-20052.1) 2000 (HIGH BUILT HIGH SOLIDS EPOXY) TO MANUFACTURES SPECIFICATION. CHANGES OF HORIZONTAL AND VERTICAL ALIGNMENT SHALL BE MADE BY DEFLECTING THE PIPE AT A
G) DEPARTMENT OF TRANSPORT AND MAIN ROADS TECHNICAL NOTE 163 THIRD PARTY UTILITY C) BURIED PIPES TG BE BITUMEN COATED AND COVERED WITH POLYETHYLENE SLEEVING/WRAPPER AS SINGLE JOINT UNO. THE MAXIMUM PERMISSIBLE DEFLECTIGN SHALL BE 80% OF THE MANUFACTURER'S
INFRASTRUCTURE INSTALLATION IN STATE CONTROLLED ROADS TECHNICAL GUIBELINES. PER THE MANUFACTURER'S RECOMMENBATIGN AND AS 3680. RECOMMENDAT'°2~ [S’EgLEﬁT'gNS SH’SLL BE CAROR'ED ouT gNLY AFTER THE JOANTSHAS BEENSMADE~
H) OTHER WRITTEN INSTRUCTIONS AS MAY BE ISSUED DURING THE COURSE OF THE CONTRACT. P2, FOR ALL POLYETHYLENE (PE) PIPEWORK: ‘E’V&*SEEL%E%/EECR”JE NucrngR C\)/IETOTNTRg gémRE"DE PIPE JOINT, THE DEFLECTION SHALL BE SPREAD
ANY DISCREPANCY SHALL BE REFERRED TO THE SUPERINTENDENT PRIOR TO UNDERTAKING THE A. PIPE TO BE MANUFACTURED IN ACCORDANCE WITH AS 4130 . 0) PIPES CAST IHTO CONCRESE SHALL BE POWER TOOL CLEANED TO AS 1627
WORK. B. POLYETHYLENE FITTINGS TO BE MANUFACTURED IN ACCORBANCE WITH AS 4129, - :
62 UNLESS NOTED OTHERWISE: ¢ POLYETHYLENE PIPE AND FITTINGS SHALL BE MINIMUM SOR11 D) THE SUBCONTRACTOR IS TO CONFIRM TRENCH CONSTRUCTIGN TYPE WITH THE SUPERINTENDENT
A) ALL DIMENSIONS ARE IN MILLIMETRES. D. ONLY FULLY RATED MOULDED FITTINGS ARE ACCEPTABLE. FOLLOWING INSPECTION OF TRENCH CONDITIONS.
B) ALL CHAINAGES ARE SHOWN IN METRES. E. PIPE TO BE INSTALLED IN ACCORDANCE WITH AS 2033, WSA01-2004 CODE. B Z%EKP:EETTQIL-& Ptﬁigcszfpszc JOINTS REQUIREMENTS DO NOT INSERT A METAL SPIGOT INTG THE
C) ALL CO-GRDINATES ARE BASED ON GDA 94 ZONE 56. F. POLYETHYLENE PIPE MAY BE CURVED ON SITE TG A MINIMUM RADIUS OF 33 TIMES THE PIPE OUTSIDE :
D) ALL LEVELS ARE TG AUSTRALIAN HEIGHT DATUM (AHD). DIAMETER (UNO) PROVIDED THE AMBIENT TEMPERATURE IS ABOVE 15°c. PIPES MUST NGT BE BENT P9. z'g’oﬁSEMBEDMENT AND BACKFILL REQUIREMENTS SHALL BE IN ACCORDANCE FNARGC STANDARD DRAWING
E) OFFSET DIMENSIGNS ARE TO THE PIPE CENTRE LINE UNO. ARGUND STAKES. SANDBAGS MAY BE USED TG BEND THE PIPES. :
G3. AL DIMENSIONS SHOWN SHALL BE VERIFIED BY THE CONTRACTOR ON SITE. DRAWINGS SHALL NOT BE G. FOR WELDING OF POLYETHYLENE PIPEWORK: v e L B I A DANCE WITH WATER SUPPLY CODE OF AUSTRALIA
SCALED FOR DIMENSIONS. 1. PE WELDBING MUST BE CARRIED OUT ONLY BY CERTIFIED PERSONS: - : - :
Gh.  THE CONTRACTOR SHALL SATISFY THEM SELVES AS TG THE PREVAILING GROUND CONDITIONS. THE GA. IN ACCORDANCE WITH PARTEC REQUIREMENTS. PII. THE IYDROSTATIC TEST PRESSURE FOR SEWAGE RISING MAINS SHALL BE 780kP2 AND FOR WATER MAIN
G.B. WHO HAS SUCCESSFULLY CARRIED OUT PREVIOUS PRESSURE PIPELINE WELDING :
S%TESSCTT OR SHALL ARRANGE FOR ANY ADDITIONAL INVESTIGATIONS IF DEEMED NECESSARY AT HIS PROJECTS, P12.  WATER MAINS SHALL BE FLUSHED AND DISINFECTED IN ACCORDANCE WITH SPECIFICATION S5.
G5.  ALL MATERIALS AND WORKMANSHIP SHALL BE IN ACCORDANCE WITH THE DOCUMENTS NOTED IN NOTE G1 2. FUSION BUTT-WELDED JOINTS SHALL BE MADE IN ACCORDANCE WITH WSA01-2004, AS2033, P D ROAD M mi<Ens 10 BE PROVIDED AT ALL VALVES, SCOURS AND AIR VALVES. REFER FNOROC
AND RELEVANT AND CURRENT AUSTRALIAN STANDARDS. AS2566.2 AND THE PIPE MANUFACTURER'S REQUIREMENTS AND RECGMMENDATIONS. TANDARD DRAWING S2010.
G6.  ALL EXISTING FEATURES (EG. ROADS, FENCES, DRIVEWAYS, GARDENS, PATH ETC) SHALL BE PRGTECTED. 3. JOINTS SHALL ONLY BE MADE BETWEEN PIPE MATERIALS OF THE SAME GRADE AS DEFINED IN
IF DISTURBED, CONTRACTOR SHALL REINSTATED WORK TG THE SATISFACTION OF THE SUPERINTENDENT. ASL130. PILOT WELDS SHALL BE MADE AND TESTED FOR ANY PROPGSED JOINTS BETWEEN PIPES TRAFFIC MANAGEMENT NOTES
INFRASTRUCTURE SHALL BE REINSTALLED IN ACCGRBANCE LATEST STANDARD. BISTURBED SURFACES FRGM DIFFERENT MANUFACTURERS. TM1. THE CONTRACTOR SHALL GBTAIN ALL NECESSARY APPROVALS AND PERMITS FRGM COUNCIL AND
SHALL BE REINSTATED TO A CONDITION EQUAL TO OR BETTER THAN PRIOR TO THE WORKS. 4. FUSION BUTT-WELDED JOINTS SHALL ACHIEVE AT LEAST 90% GF THE TENSILE STRENGTH OF THE
OTHER AUTHORITIES FOR ALL CONSTRUCTION ACTIVITIES.
G7.  ALL TREES ADJACENT TO THE WORKS MUST BE PROTECTED FROM DAMAGE BY MACHINERY. THE PARENT PIPE. INTERNAL WELD BEADS SHALL BE REMOVED. PUMP STATION NOTES
CONTRACTOR SHALL BE RESPONSIBLE FOR CLAIMS FOR LOSS AND DAMAGE RESULTING FROM THE 5. ALL WELDING SHALL BE PERFGRMED UNDER CONTROLLED ENVIRONMENT AL CONDITIGNS. FIELD
UNAPPROVED REMOVAL GR DAMAGE TO TREES AND FLORA. WELDING SHALL BE CARRIED OUT IN SHELTERS TO PREVENT DUST AND WATER CONTAMINATION. PS1. ONLY PACKAGE PUMP STATIONS APPROVED BY DOUGLAS SHIRE COUNCIL SHALL BE ACCEPTABLE.
G8. THE CONTRACTOR SHALL BE RESPGNSIBLE FGR VERIFYING THE LGCATION AND DEPTH OF EXISTING THE SHELTERS SHALL REMAIN IN PLACE UNTIL COMPLETION GF THE JOINT CGOLING PERIOD. PIPE PS2. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE DESIGN OF PACKAGE PUMP STATIONS,
SERVICES WITH RELEVANT REGULATORY AUTHORITIES / DIAL BEFORE YOU BIG PRICR TO COMMENCING ENDS SHALL BE BLOCKED OFF TG PREVENT WIND CHILL AND DIRT CONTAMINATION. ASSOCIATED ELECTRICAL, CONTROLS AND TELEMETRY.
WGORKS. 6. LVIVSEEL[?"iﬁT rlﬁHTlTrigsUSS:eﬁlNgAngm%N2 l_Clé\isElngE: x;rsm\F/’EE:i%EDG:EULGDE?Eﬂ"F:\ELRLA':?JLSE PS3. THE ELECTRICAL PGINT GF CONNECTION SHALL BE PROVIDED BY THE BEVELOPER. THE CONTRACTGR
G9. THE CONTRACTOR SHALL NGTE THE PRESENCE GF EXISTING SERVICES ASSGCIATED WITH THE WORKS. . . = SHALL BE RESPONSIBLE FOR FOR PAYMENT GF CONNECTION FEES., CONDUITS AND CABLING FRGM THE
SPECIAL CARE SHALL BE TAKEN BY THE CONTRACTOR IN THE VICINITY OF ALL SERVICES. DAMAGED SENSING DEVICE CAPABLE OF CHECKING THE TEMPERATURE OF THE HEATER PLATE AT THE PILLAR BOX TO THE SWITCHBOARD. '
SERVICES SHALL BE REPAIRED BY THE SERVICE PROVIDER AT THE EXPENSE OF THE CONTRACTOR. CIRCUMFERENCE OF THE WELD. PSL PUMP CONTROLS TG BET SET AS FOLLOWS.
G610.  ALL CONSTRUCTION WORK SHALL COMPLY WITH THE REQUIREMENTS OF THE LATEST REVISION GF THE 7. PILOT WELDING TRAILS SHALL BE COMPLETED AND APPROVED BY THE SUPERVISOR BEFORE THE "1 PUMP DISCHARGE SHALL BE CONTROLLED BY VSD
QUEENSLAND WORK HEALTH AND SAFETY ACT 2011 CONTACT THE DIVISION OF WORKPLACE HEALTH FIELD WELDING IS CARRIED GUT. :
AND SAFETY FOR INFORMATION. TELEPHONE: 1300 362 128. 8. THE PILGT WELDS SHALL BE SUBJECTED TG TENSILE STRENGTH TESTING, TENSILE FRACTURE 2. PUMP SPEED TO VARY TO MAINTAIN DISCHARGE FLOW RATE OF 131/S
G THE CONSTRUCTION OF THE WORKS SHALL BE SUPERVISED BY A REGISTERED PROFESSIONAL ENGINEER TESTING AND FLEXURAL BEAM TESTING BY A THIRD PARTY 3. PUMP START SPEED SHALL BE SET TO 40Hz AND ADJUST TG MAINTAIN DISCHARGE RATE
OF QUEENSLAND (RPEQ) GR BY ANGTHER WHG HAS BEEN BIRECTLY APPGINTED BY AN RPEQ. 9. ACCEPTANCE CRITERIA FOR THE PILOT WELDS SHALL INCLUDE:
10. AT LEAST 90% TENSILE STRENGTH OF THE PARENT PIPE SELECTION. THRUST BLOCK NOTES
SURVEY NOTES 1. TENSILE FRACTURES ONLY IN BUCTILE MANNER WITH NG EVIDENCE OF CONTAMINATION OR
= e > BISLGCATIONS OGN THE WELD FRACTURE SURFACE T1. THRUST BLGCKS SHALL BE CONSTRUCTED IN ACCORDANCE DRAWINGS SEQ-WAT-1205 AND
SNT. THE CONTRACTOR IS TG MAKE DUE ALLGWANCE TG VERIFY THE ACCURACY AND COMPLETENESS OF THE : SEQ-WAT-1206
INFORMATION SUPPLIED AND ADVISE THE SUPERINTENDENT GF ANY AND ALL DISCREPANCIES. THIS 12. NO FRACTURE OF THE WELD IN FLEXURAL BEAM TESTING. '
; P3.  FOR ALL PVC-U BWV GRAVITY SEWER : T2, THE BEARING FACE OF THE TRUST BLOCKS MUST BE CAST AGAINST UNBISTURBED GROUND.
VERIFICATION PROCESS IS REQUIRED PRIOR TG THE COMMENCEMENT OF INSTALLATION AND/OR A) ALL PIPES AND FITTINGS = DN150 SHALL BE MINIMUM SN8 AND SN6 < DN100 MANUFACTURED IN T3, CONCRETE MUST NOT OVERSPILL SOCKET JOINTS
MGDIFICATION OF THE WORKS OR THE PROCUREMENT OF PIPES/FITTINGS THAT ARE NON-STANDARD = = : '
SUPPLY ITEMS. B) ACCORDANCE WITH AS 1260. T4, VERTICAL THRUST BLOCKS MUST BE EMBEDDED INTO UNBISTURBED GRGUND.
SN2, EXISTING SERVICES INFORMATION SHOWN ON THE PLANS, SECTIONS AND DETAILS FOLLOW THE B A o L T e N CXHAN AL COURLNSS TS CONCRETE MUST BE CURED FOR 48HRS (MINIMUM) PRIOR TO CHARGING THE PIPELINE.
GUIDELINES AS SET OUT IN AS 5488 "CLASSIFICATION OF SUBSURFACE UTILITY INFGRMATION”. EXISTING BOLTS IN ACCORDANCE WITH PEc : T6.  MINIMUM BEARING AREA ON DRAWING SEQ-WAT-1205 AND 1206 SHALL BE ADJUSTED TO SUIT TEST
SERVICES ARE THEREFGRE LABELLED IN ACCORDANCE TO THE QUALITY LEVELS (A, B, C GR D) AND PS5 FOR ALL FLANGES: . HYDRGSTATIC TEST PRESSURE FOR RISING MAIN.
TOLERANCES AS SPECIFIED IN THE AUSTRALIAN STANDARD. PLEASE REFER TABLE BELOW FOR DETAILS: A ALL FLANGES MUST BE IN ACCORDANCE WITH AS 4087 UNO. ALL VALVES AND FITTINGS SHALL BE T7.  CONTRACTOR TO CONFIRM SOIL BEARING CAPACITY AT ALL THRUST/ANCHGR BLOCK LOCATIONS PRIOR
DRILLED TO: TG CONSTRUCTING TO CONFIRM BLGCK DIMENSIGNS.
AS5488 INFGRMATION 13. FIGURE BS PN16 - DICL PN16
QUALITY SOURCES/SURVEY X/Y TOLERANCE | Z TOLERANCE : - ~
LEVEL PEAURAVENTS 1h. FIGURE BT PN16 - STEEL PN16.
B. RAISED FACE FLANGES MAY BE MATED WITH RAISED FACE FLANGES. FLAT FACED FLANGES SHALL BE
D EXISTING RECORD, CURSGRY SITE INSPECTION, N/A N/A MATED WITH FLAT FACED FLANGES.
ANECDGTAL EVIDENCE C. ALL BOLTED CONNECTIONS SHALL BE $S316 CLASS 70 BOLTS, NUTS AND WASHERS AND SHALL BE IN
¢ AS FOR D PLUS SITE SURVEY OF VISIBLE EVIDENCE +300mm /A ACCORDANCE WITH AS 1110. ALL WASHERS SHALL BE 3mm THICK. PRGVIDE INSULATING WASHERS FOR
THAT MAY USE RELATIVE GR ABSGLUTE POSITIONING - DISSIMILAR METALS AS REQUIRED.
AS FOR C, BUT MUST INCLUDE A SURVEY GF BOTH THE D. GASKETS TO BE IN ACCORDANCE WITH WSA 109-2002 INDUSTRY STANDARD FOR FLANGE GASKETS
8 SURFACE AND BURIED FEATURES. BURIED FEATURES OF +300mm +500mm AND O-RINGS).ALL BOLTS SHALL BE IN ACCGRDANCE WITH AS 1110 AND BE SUITABLE FOR AS 4087
EXISTING INFRASTRUCTURE MAY BE CARRIED OUT BY * * FLANGES.
NG-BIG SURVEY TECHNIQUES. E. ALL BURIED FLANGED JGINTS SHALL HAVE BOLTS, WASHERS AND NUTS. APPLY ANTI-SEIZE PASTE
POSITIVE IDENTIFICATION OF ATTRIBUTES AND THE [BREAKAWAY PLUS OR APPROVED EQUIVALENT) TG ALL THREADS, AND WRAP ASSEMBLED JGINT
A ABSGLUTE LOCATION GF SUBSURFACE AND SURFACE +50mm +50mm WITH PETRGLATUM TAPE TO MANUFACTURE'S RECGMMENDATIONS. TAKE CARE DURING BACKFILL TO
FEATURES IN 3 DIMENSIONS. ENSURE PETROLATUM TAPE IS NOT BAMAGED OR DISLODGED. SPECIAL REQUIREMENTS MAY BE
REQUIRED IN ACID SULFATE SOILS.
SN3.  THE SHAPES DEPICTING SERVICES ARE SYMBOLIC REPRESENTATIONS AND THEY ARE NOT TO SCALE. NOT P6. FOR ALL VALVES
ALL SERVICES ARE ACCURATELY POSITIONED. A. ALL FLANGED VALVES SHALL BE COMPATIBLE TG AS 4087, FIGURE BS.
B. NON RETURN VALVES SHALL BE PN16 IN ACCORDANCE WITH WSA PURCHASE SPECIFICATIGN PS-264.
C. RESILIENT SEATED GATE VALVES SHALL BE PN16 IN ACCORDANCE WITH WSA PURCHASE
SPECIFICATION PS260.
D. BURIED VALVES SHALL BE INSTALLED COMPLETE WITH A SURFACE BGX, MARGIN SETT, MARKER
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AS FOR C, BUT MUST INCLUDE A SURVEY OF BOTH THE SURFACE AND BURIED FEATURES. BURIED FEATURES OF EXISTING INFRASTRUCTURE MAY BE CARRIED OUT BY NO-DIG SURVEY TECHNIQUES.
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POSITIVE IDENTIFICATION OF ATTRIBUTES AND THE ABSOLUTE LOCATION OF SUBSURFACE AND SURFACE FEATURES IN 3 DIMENSIONS.
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GENERAL NOTES G1. THESE DRAWINGS SHALL BE READ IN CONJUNCTION WITH THE LATEST REVISION OF THE FOLLOWING.  THESE DRAWINGS SHALL BE READ IN CONJUNCTION WITH THE LATEST REVISION OF THE FOLLOWING.  A) PROJECT SPECIFIC SCOPE OF WORKS DOCUMENT, REFER TO PROJECT SPECIFIC DRAWING FOR PROJECT SPECIFIC SCOPE OF WORKS DOCUMENT, REFER TO PROJECT SPECIFIC DRAWING FOR DOCUMENT NUMBER. B) FNQROC DEVELOPMENT MANUAL DESIGN MANUAL D7 SEWERAGE SYSTEM 03/17 FNQROC DEVELOPMENT MANUAL DESIGN MANUAL D7 SEWERAGE SYSTEM 03/17 C) FNQROC DEVELOPMENT MANUAL SPECIFICATION S5 WATER RETICULATION 03/17 AND S6 SEWERAGE FNQROC DEVELOPMENT MANUAL SPECIFICATION S5 WATER RETICULATION 03/17 AND S6 SEWERAGE RETICULATION 03/17 D) DOUGLAS SHIRE COUNCIL #4235832  LOCAL AUTHORITY SPECIFIC REQUIREMENTS DESIGN GUIDELINE DOUGLAS SHIRE COUNCIL #4235832  LOCAL AUTHORITY SPECIFIC REQUIREMENTS DESIGN GUIDELINE D7, D25 TELEMETRY SYSTEMS AND SPECIFICATION S6 SEWERAGE RETICULATION S6.23 PUMP STATIONS E) WATER SERVICES ASSOCIATION OF AUSTRALIA(WSAA), SEWAGE PUMPING STATION CODE OF WATER SERVICES ASSOCIATION OF AUSTRALIA(WSAA), SEWAGE PUMPING STATION CODE OF AUSTRALIA (WSA04-2005 V2.1) F) WSAA WATER SUPPLY CODE OF AUSTRALIA (WSA03-2011 V3.1 , WSA02-2002 V2.3 & WSA04-20052.1) WSAA WATER SUPPLY CODE OF AUSTRALIA (WSA03-2011 V3.1 , WSA02-2002 V2.3 & WSA04-20052.1) WSA02-2002 V2.3 & WSA04-20052.1) ) G) DEPARTMENT OF TRANSPORT AND MAIN ROADS TECHNICAL NOTE 163 THIRD PARTY UTILITY DEPARTMENT OF TRANSPORT AND MAIN ROADS TECHNICAL NOTE 163 THIRD PARTY UTILITY INFRASTRUCTURE INSTALLATION IN STATE CONTROLLED ROADS TECHNICAL GUIDELINES. H) OTHER WRITTEN INSTRUCTIONS AS MAY BE ISSUED DURING THE COURSE OF THE CONTRACT. OTHER WRITTEN INSTRUCTIONS AS MAY BE ISSUED DURING THE COURSE OF THE CONTRACT. ANY DISCREPANCY SHALL BE REFERRED TO THE SUPERINTENDENT PRIOR TO UNDERTAKING THE  WORK. G2. UNLESS NOTED OTHERWISE: UNLESS NOTED OTHERWISE: A) ALL DIMENSIONS ARE IN MILLIMETRES. ALL DIMENSIONS ARE IN MILLIMETRES. B) ALL CHAINAGES ARE SHOWN IN METRES. ALL CHAINAGES ARE SHOWN IN METRES. C) ALL CO-ORDINATES ARE BASED ON GDA 94 ZONE 56. ALL CO-ORDINATES ARE BASED ON GDA 94 ZONE 56. D) ALL LEVELS ARE TO AUSTRALIAN HEIGHT DATUM (AHD). ALL LEVELS ARE TO AUSTRALIAN HEIGHT DATUM (AHD). E) OFFSET DIMENSIONS ARE TO THE PIPE CENTRE LINE UNO. OFFSET DIMENSIONS ARE TO THE PIPE CENTRE LINE UNO. G3. ALL DIMENSIONS SHOWN SHALL BE VERIFIED BY THE CONTRACTOR ON SITE. DRAWINGS SHALL NOT BE ALL DIMENSIONS SHOWN SHALL BE VERIFIED BY THE CONTRACTOR ON SITE. DRAWINGS SHALL NOT BE SCALED FOR DIMENSIONS. G4. THE CONTRACTOR SHALL SATISFY THEM SELVES AS TO THE PREVAILING GROUND CONDITIONS. THE THE CONTRACTOR SHALL SATISFY THEM SELVES AS TO THE PREVAILING GROUND CONDITIONS. THE CONTRACTOR SHALL ARRANGE FOR ANY ADDITIONAL INVESTIGATIONS IF DEEMED NECESSARY AT HIS OWN COST. G5. ALL MATERIALS AND WORKMANSHIP SHALL BE IN ACCORDANCE WITH THE DOCUMENTS NOTED IN NOTE G1 ALL MATERIALS AND WORKMANSHIP SHALL BE IN ACCORDANCE WITH THE DOCUMENTS NOTED IN NOTE G1 AND RELEVANT AND CURRENT AUSTRALIAN STANDARDS. G6. ALL EXISTING FEATURES (EG. ROADS, FENCES, DRIVEWAYS, GARDENS, PATH ETC) SHALL BE PROTECTED. ALL EXISTING FEATURES (EG. ROADS, FENCES, DRIVEWAYS, GARDENS, PATH ETC) SHALL BE PROTECTED. IF DISTURBED, CONTRACTOR SHALL REINSTATED WORK TO THE SATISFACTION OF THE SUPERINTENDENT. INFRASTRUCTURE SHALL BE REINSTALLED IN ACCORDANCE LATEST STANDARD. DISTURBED SURFACES SHALL BE REINSTATED TO A CONDITION EQUAL TO OR BETTER THAN PRIOR TO THE WORKS. G7. ALL TREES ADJACENT TO THE WORKS MUST BE PROTECTED FROM DAMAGE BY MACHINERY. THE ALL TREES ADJACENT TO THE WORKS MUST BE PROTECTED FROM DAMAGE BY MACHINERY. THE CONTRACTOR SHALL BE RESPONSIBLE FOR CLAIMS FOR LOSS AND DAMAGE RESULTING FROM THE UNAPPROVED REMOVAL OR DAMAGE TO TREES AND FLORA. G8. THE CONTRACTOR SHALL BE RESPONSIBLE FOR VERIFYING THE LOCATION AND DEPTH OF EXISTING THE CONTRACTOR SHALL BE RESPONSIBLE FOR VERIFYING THE LOCATION AND DEPTH OF EXISTING SERVICES WITH RELEVANT REGULATORY AUTHORITIES / DIAL BEFORE YOU DIG PRIOR TO COMMENCING WORKS. G9. THE CONTRACTOR SHALL NOTE THE PRESENCE OF EXISTING SERVICES ASSOCIATED WITH THE WORKS. THE CONTRACTOR SHALL NOTE THE PRESENCE OF EXISTING SERVICES ASSOCIATED WITH THE WORKS. SPECIAL CARE SHALL BE TAKEN BY THE CONTRACTOR IN THE VICINITY OF ALL SERVICES. DAMAGED SERVICES SHALL BE REPAIRED BY THE SERVICE PROVIDER AT THE EXPENSE OF THE CONTRACTOR. G10. ALL CONSTRUCTION WORK SHALL COMPLY WITH THE REQUIREMENTS OF THE LATEST REVISION OF THE ALL CONSTRUCTION WORK SHALL COMPLY WITH THE REQUIREMENTS OF THE LATEST REVISION OF THE QUEENSLAND WORK HEALTH AND SAFETY ACT 2011. CONTACT THE DIVISION OF WORKPLACE HEALTH AND SAFETY FOR INFORMATION. TELEPHONE: 1300 362 128. G11. THE CONSTRUCTION OF THE WORKS SHALL BE SUPERVISED BY A REGISTERED PROFESSIONAL ENGINEER THE CONSTRUCTION OF THE WORKS SHALL BE SUPERVISED BY A REGISTERED PROFESSIONAL ENGINEER OF QUEENSLAND (RPEQ) OR BY ANOTHER WHO HAS BEEN DIRECTLY APPOINTED BY AN RPEQ. SURVEY NOTES SN1. THE CONTRACTOR IS TO MAKE DUE ALLOWANCE TO VERIFY THE ACCURACY AND COMPLETENESS OF THE THE CONTRACTOR IS TO MAKE DUE ALLOWANCE TO VERIFY THE ACCURACY AND COMPLETENESS OF THE INFORMATION SUPPLIED AND ADVISE THE SUPERINTENDENT OF ANY AND ALL DISCREPANCIES. THIS VERIFICATION PROCESS IS REQUIRED PRIOR TO THE COMMENCEMENT OF INSTALLATION AND/OR MODIFICATION OF THE WORKS OR THE PROCUREMENT OF PIPES/FITTINGS THAT ARE NON-STANDARD SUPPLY ITEMS. SN2.  EXISTING SERVICES INFORMATION SHOWN ON THE PLANS, SECTIONS AND DETAILS FOLLOW THE EXISTING SERVICES INFORMATION SHOWN ON THE PLANS, SECTIONS AND DETAILS FOLLOW THE GUIDELINES AS SET OUT IN AS 5488 "CLASSIFICATION OF SUBSURFACE UTILITY INFORMATION". EXISTING SERVICES ARE THEREFORE LABELLED IN ACCORDANCE TO THE QUALITY LEVELS (A, B, C OR D) AND TOLERANCES AS SPECIFIED IN THE AUSTRALIAN STANDARD. PLEASE REFER TABLE BELOW FOR DETAILS: SN3. THE SHAPES DEPICTING SERVICES ARE SYMBOLIC REPRESENTATIONS AND THEY ARE NOT TO SCALE. NOT THE SHAPES DEPICTING SERVICES ARE SYMBOLIC REPRESENTATIONS AND THEY ARE NOT TO SCALE. NOT ALL SERVICES ARE ACCURATELY POSITIONED. SN4. EXISTING PIPE SIZE, DIAMETER AND MATERIAL ARE BASED ON GIS DATA AND AS CONSTRUCTED EXISTING PIPE SIZE, DIAMETER AND MATERIAL ARE BASED ON GIS DATA AND AS CONSTRUCTED DRAWINGS. SUBCONTRACTOR TO CONFIRM ON SITE. PIPEWORK NOTES P1. FOR ALL DUCTILE IRON PIPEWORK: FOR ALL DUCTILE IRON PIPEWORK: A) ALL DICL PIPES & FITTINGS MUST BE IN ACCORDANCE WITH F FNQROC SPECIFICATION S6.  ALL DICL PIPES & FITTINGS MUST BE IN ACCORDANCE WITH F FNQROC SPECIFICATION S6.  FNQROC SPECIFICATION S6.  B) FUSION BONDED PIPES AND FITTINGS SHALL COMPLY WITH AS/NZS 4158.  FUSION BONDED PIPES AND FITTINGS SHALL COMPLY WITH AS/NZS 4158.  1) FLANGED PIPES - FUSION BONDED COATING AND LININGS TO BE RILSAN T BLUE 7443 MAC FLANGED PIPES - FUSION BONDED COATING AND LININGS TO BE RILSAN T BLUE 7443 MAC THERMOPLASTIC POLYAMIDE II (NYLON) POWDER. 2)  FITTINGS - COATED WITH CORRO-COAT FBE (EP-F-5001) FOR FITTING UP TO DN250, COATED WITH FITTINGS - COATED WITH CORRO-COAT FBE (EP-F-5001) FOR FITTING UP TO DN250, COATED WITH RILSAN T BLUE 7443 MAC FOR FITTINGS GREATER THAN DN250. 3)  REPAIR - FUSION COATED PIPES THAT ARE CUT TO SUIT SHALL BE REPAIRED WITH ALTRA-SHIELD REPAIR - FUSION COATED PIPES THAT ARE CUT TO SUIT SHALL BE REPAIRED WITH ALTRA-SHIELD 2000 (HIGH BUILT HIGH SOLIDS EPOXY) TO MANUFACTURES SPECIFICATION. C) BURIED PIPES TO BE BITUMEN COATED AND COVERED WITH POLYETHYLENE SLEEVING/WRAPPER AS BURIED PIPES TO BE BITUMEN COATED AND COVERED WITH POLYETHYLENE SLEEVING/WRAPPER AS PER THE MANUFACTURER'S RECOMMENDATION AND AS 3680. P2. FOR ALL POLYETHYLENE (PE) PIPEWORK: FOR ALL POLYETHYLENE (PE) PIPEWORK: A. PIPE TO BE MANUFACTURED IN ACCORDANCE WITH AS 4130 . PIPE TO BE MANUFACTURED IN ACCORDANCE WITH AS 4130 . B. POLYETHYLENE FITTINGS TO BE MANUFACTURED IN ACCORDANCE WITH AS 4129. POLYETHYLENE FITTINGS TO BE MANUFACTURED IN ACCORDANCE WITH AS 4129. C. POLYETHYLENE PIPE AND FITTINGS SHALL BE MINIMUM SDR11. POLYETHYLENE PIPE AND FITTINGS SHALL BE MINIMUM SDR11. D. ONLY FULLY RATED MOULDED FITTINGS ARE ACCEPTABLE.  ONLY FULLY RATED MOULDED FITTINGS ARE ACCEPTABLE.  E. PIPE TO BE INSTALLED IN ACCORDANCE WITH AS 2033, WSA01-2004 CODE. PIPE TO BE INSTALLED IN ACCORDANCE WITH AS 2033, WSA01-2004 CODE. F. POLYETHYLENE PIPE MAY BE CURVED ON SITE TO A MINIMUM RADIUS OF 33 TIMES THE PIPE OUTSIDE POLYETHYLENE PIPE MAY BE CURVED ON SITE TO A MINIMUM RADIUS OF 33 TIMES THE PIPE OUTSIDE DIAMETER (UNO) PROVIDED THE AMBIENT TEMPERATURE IS ABOVE 15°c. PIPES MUST NOT BE BENTAROUND STAKES. SANDBAGS MAY BE USED TO BEND THE PIPES. G. FOR WELDING OF POLYETHYLENE PIPEWORK: FOR WELDING OF POLYETHYLENE PIPEWORK: 1. PE WELDING MUST BE CARRIED OUT ONLY BY CERTIFIED PERSONS: PE WELDING MUST BE CARRIED OUT ONLY BY CERTIFIED PERSONS: G.A. IN ACCORDANCE WITH PARTEC REQUIREMENTS. IN ACCORDANCE WITH PARTEC REQUIREMENTS. G.B. WHO HAS SUCCESSFULLY CARRIED OUT PREVIOUS PRESSURE PIPELINE WELDING WHO HAS SUCCESSFULLY CARRIED OUT PREVIOUS PRESSURE PIPELINE WELDING PROJECTS. 2. FUSION BUTT-WELDED JOINTS SHALL BE MADE IN ACCORDANCE WITH WSA01-2004, AS2033, FUSION BUTT-WELDED JOINTS SHALL BE MADE IN ACCORDANCE WITH WSA01-2004, AS2033, AS2566.2 AND THE PIPE MANUFACTURER'S REQUIREMENTS AND RECOMMENDATIONS. 3. JOINTS SHALL ONLY BE MADE BETWEEN PIPE MATERIALS OF THE SAME GRADE AS DEFINED IN JOINTS SHALL ONLY BE MADE BETWEEN PIPE MATERIALS OF THE SAME GRADE AS DEFINED IN AS4130. PILOT WELDS SHALL BE MADE AND TESTED FOR ANY PROPOSED JOINTS BETWEEN PIPES FROM DIFFERENT MANUFACTURERS. 4. FUSION BUTT-WELDED JOINTS SHALL ACHIEVE AT LEAST 90% OF THE TENSILE STRENGTH OF THE FUSION BUTT-WELDED JOINTS SHALL ACHIEVE AT LEAST 90% OF THE TENSILE STRENGTH OF THE PARENT PIPE. INTERNAL WELD BEADS SHALL BE REMOVED. 5. ALL WELDING SHALL BE PERFORMED UNDER CONTROLLED ENVIRONMENTAL CONDITIONS. FIELD ALL WELDING SHALL BE PERFORMED UNDER CONTROLLED ENVIRONMENTAL CONDITIONS. FIELD WELDING SHALL BE CARRIED OUT IN SHELTERS TO PREVENT DUST AND WATER CONTAMINATION. THE SHELTERS SHALL REMAIN IN PLACE UNTIL COMPLETION OF THE JOINT COOLING PERIOD. PIPE ENDS SHALL BE BLOCKED OFF TO PREVENT WIND CHILL AND DIRT CONTAMINATION. 6. WELDING MACHINES USING HAND WOUND CARRIAGES WITHOUT PRESSURE GAUGES SHALL NOT BE WELDING MACHINES USING HAND WOUND CARRIAGES WITHOUT PRESSURE GAUGES SHALL NOT BE USED. AT ALL TIMES DURING WELDING, THE WELDER SHALL HAVE A HAND-HELD TEMPERATURE SENSING DEVICE CAPABLE OF CHECKING THE TEMPERATURE OF THE HEATER PLATE AT THE CIRCUMFERENCE OF THE WELD. 7. PILOT WELDING TRAILS SHALL BE COMPLETED AND APPROVED BY THE SUPERVISOR BEFORE THE PILOT WELDING TRAILS SHALL BE COMPLETED AND APPROVED BY THE SUPERVISOR BEFORE THE FIELD WELDING IS CARRIED OUT. 8. THE PILOT WELDS SHALL BE SUBJECTED TO TENSILE STRENGTH TESTING, TENSILE FRACTURE THE PILOT WELDS SHALL BE SUBJECTED TO TENSILE STRENGTH TESTING, TENSILE FRACTURE TESTING AND FLEXURAL BEAM TESTING BY A THIRD PARTY 9. ACCEPTANCE CRITERIA FOR THE PILOT WELDS SHALL INCLUDE: ACCEPTANCE CRITERIA FOR THE PILOT WELDS SHALL INCLUDE: 10. AT LEAST 90% TENSILE STRENGTH OF THE PARENT PIPE SELECTION. AT LEAST 90% TENSILE STRENGTH OF THE PARENT PIPE SELECTION. 11. TENSILE FRACTURES ONLY IN DUCTILE MANNER WITH NO EVIDENCE OF CONTAMINATION OR TENSILE FRACTURES ONLY IN DUCTILE MANNER WITH NO EVIDENCE OF CONTAMINATION OR DISLOCATIONS ON THE WELD FRACTURE SURFACE. 12. NO FRACTURE OF THE WELD IN FLEXURAL BEAM TESTING. NO FRACTURE OF THE WELD IN FLEXURAL BEAM TESTING. P3. FOR ALL PVC-U DWV GRAVITY SEWER : FOR ALL PVC-U DWV GRAVITY SEWER : A) ALL PIPES AND FITTINGS   DN150 SHALL BE MINIMUM SN8 AND SN6   DN100 MANUFACTURED IN  ALL PIPES AND FITTINGS   DN150 SHALL BE MINIMUM SN8 AND SN6   DN100 MANUFACTURED IN   DN150 SHALL BE MINIMUM SN8 AND SN6   DN100 MANUFACTURED IN   DN100 MANUFACTURED IN  B) ACCORDANCE WITH AS 1260. ACCORDANCE WITH AS 1260. P4. UNRESTRAINED DISMANTLING JOINT TO SPECIFICATION WSA PS - 311 MECHANICAL COUPLINGS, UNRESTRAINED DISMANTLING JOINT TO SPECIFICATION WSA PS - 311 MECHANICAL COUPLINGS, UNRESTRAINED. PRESSURE CLASS SHALL BE PN16. COUPLING LENGTH SHALL BE LONG SERIES WITH BOLTS IN ACCORDANCE WITH P5C. . P5. FOR ALL FLANGES: FOR ALL FLANGES: A. ALL FLANGES MUST BE IN ACCORDANCE WITH AS 4087 UNO. ALL VALVES AND FITTINGS SHALL BE ALL FLANGES MUST BE IN ACCORDANCE WITH AS 4087 UNO. ALL VALVES AND FITTINGS SHALL BE DRILLED TO: 13.  FIGURE B5 PN16 - DICL PN16.  FIGURE B5 PN16 - DICL PN16. 14.  FIGURE B7 PN16 - STEEL PN16.  FIGURE B7 PN16 - STEEL PN16. B. RAISED FACE FLANGES MAY BE MATED WITH RAISED FACE FLANGES. FLAT FACED FLANGES SHALL BE RAISED FACE FLANGES MAY BE MATED WITH RAISED FACE FLANGES. FLAT FACED FLANGES SHALL BE MATED WITH FLAT FACED FLANGES. C. ALL BOLTED CONNECTIONS SHALL BE SS316 CLASS 70 BOLTS, NUTS AND WASHERS AND SHALL BE IN ALL BOLTED CONNECTIONS SHALL BE SS316 CLASS 70 BOLTS, NUTS AND WASHERS AND SHALL BE IN ACCORDANCE WITH AS 1110. ALL WASHERS SHALL BE 3mm THICK. PROVIDE INSULATING WASHERS FOR WASHERS FOR DISSIMILAR METALS AS REQUIRED. D. GASKETS TO BE IN ACCORDANCE WITH WSA 109-2002 (INDUSTRY STANDARD FOR FLANGE GASKETS GASKETS TO BE IN ACCORDANCE WITH WSA 109-2002 (INDUSTRY STANDARD FOR FLANGE GASKETS AND O-RINGS).ALL BOLTS SHALL BE IN ACCORDANCE WITH AS 1110 AND BE SUITABLE FOR AS 4087 ALL BOLTS SHALL BE IN ACCORDANCE WITH AS 1110 AND BE SUITABLE FOR AS 4087 FLANGES. E. ALL BURIED FLANGED JOINTS SHALL HAVE BOLTS, WASHERS AND NUTS. APPLY ANTI-SEIZE PASTE ALL BURIED FLANGED JOINTS SHALL HAVE BOLTS, WASHERS AND NUTS. APPLY ANTI-SEIZE PASTE (BREAKAWAY PLUS OR APPROVED EQUIVALENT) TO ALL THREADS, AND WRAP ASSEMBLED JOINT JOINT WITH PETROLATUM TAPE TO MANUFACTURE'S RECOMMENDATIONS. TAKE CARE DURING BACKFILL TO ENSURE PETROLATUM TAPE IS NOT DAMAGED OR DISLODGED. SPECIAL REQUIREMENTS MAY BE REQUIRED IN ACID SULFATE SOILS. P6. FOR ALL VALVES  FOR ALL VALVES  A. ALL FLANGED VALVES SHALL BE COMPATIBLE TO AS 4087, FIGURE B5. ALL FLANGED VALVES SHALL BE COMPATIBLE TO AS 4087, FIGURE B5. B. NON RETURN VALVES SHALL BE PN16 IN ACCORDANCE WITH WSA PURCHASE SPECIFICATION PS-264. NON RETURN VALVES SHALL BE PN16 IN ACCORDANCE WITH WSA PURCHASE SPECIFICATION PS-264. C. RESILIENT SEATED GATE VALVES SHALL BE PN16 IN ACCORDANCE WITH WSA PURCHASE RESILIENT SEATED GATE VALVES SHALL BE PN16 IN ACCORDANCE WITH WSA PURCHASE SPECIFICATION PS260. D. BURIED VALVES SHALL BE INSTALLED COMPLETE WITH A SURFACE BOX, MARGIN SETT, MARKER BURIED VALVES SHALL BE INSTALLED COMPLETE WITH A SURFACE BOX, MARGIN SETT, MARKER POST AND REFLECTIVE PAVEMENT MARKER  IN ACCORDANCE WITH FNQROC STANDARD DRAWINGS S2000 AND S2010.. E. ALL VALVE COVERS SHALL BE TRAFFICABLE (CLASS D) WITH DROP-IN LID AND KEY UNLESS ALL VALVE COVERS SHALL BE TRAFFICABLE (CLASS D) WITH DROP-IN LID AND KEY UNLESS OTHERWISE INDICATED ON DRAWINGS. P7. FOR ALL POTABLE WATER SERVICE CONNECTIONS: FOR ALL POTABLE WATER SERVICE CONNECTIONS: A) ALL POTABLE WATER SERVICE CONNECTIONS SHALL BE CONNENCTED TO EXISTING RETICULATION ALL POTABLE WATER SERVICE CONNECTIONS SHALL BE CONNENCTED TO EXISTING RETICULATION SYSTEM IN ACCORDANCE WITH FNQROC STANDARD DRAWING S2038 BY A REGISTERED PLUMBER.  P8. GENERAL PIPE CONSTRUCTION: GENERAL PIPE CONSTRUCTION: A) HANDLING AND STORAGE OF PIPE SHALL BE IN ACCORDANCE WITH PIPE MANUFACTURERS HANDLING AND STORAGE OF PIPE SHALL BE IN ACCORDANCE WITH PIPE MANUFACTURERS REQUIREMENTS. (CONTRACTOR SHALL PROVIDE PROTECTION FOR THE PIPES AND FITTINGS FROM UV LIGHT AND DAMAGE). B) PIPELINE CONSTRUCTION SHALL BE IN ACCORDANCE FNQROC DEVELOPMENT MANUAL CP1 PIPELINE CONSTRUCTION SHALL BE IN ACCORDANCE FNQROC DEVELOPMENT MANUAL CP1 CONSTRUCTION PROCEDURES, SPECIFICATION D6 AND PIPE MANUFACTURERS REQUIREMENTS. AND PIPE MANUFACTURERS REQUIREMENTS. CHANGES OF HORIZONTAL AND VERTICAL ALIGNMENT SHALL BE MADE BY DEFLECTING THE PIPE AT A SINGLE JOINT UNO. THE MAXIMUM PERMISSIBLE DEFLECTION SHALL BE 80% OF THE MANUFACTURER'S RECOMMENDATION. DEFLECTIONS SHALL BE CARRIED OUT ONLY AFTER THE JOINT HAS BEEN MADE. WHERE DEFLECTIONS OCCUR OVER MORE THAN ONE PIPE JOINT, THE DEFLECTION SHALL BE SPREAD EQUALLY OVER THE NUMBER OF JOINTS REQUIRED. C) PIPES CAST INTO CONCRETE SHALL BE POWER-TOOL CLEANED TO AS 1627. PIPES CAST INTO CONCRETE SHALL BE POWER-TOOL CLEANED TO AS 1627. D) THE SUBCONTRACTOR IS TO CONFIRM TRENCH CONSTRUCTION TYPE WITH THE SUPERINTENDENT THE SUBCONTRACTOR IS TO CONFIRM TRENCH CONSTRUCTION TYPE WITH THE SUPERINTENDENT FOLLOWING INSPECTION OF TRENCH CONDITIONS. E) FOR METAL/PLASTIC SP-SC JOINTS REQUIREMENTS DO NOT INSERT A METAL SPIGOT INTO THE FOR METAL/PLASTIC SP-SC JOINTS REQUIREMENTS DO NOT INSERT A METAL SPIGOT INTO THE SOCKET OF A PLASTIC PIPE. P9. PIPE EMBEDMENT AND BACKFILL REQUIREMENTS SHALL BE IN ACCORDANCE FNQROC STANDARD DRAWING PIPE EMBEDMENT AND BACKFILL REQUIREMENTS SHALL BE IN ACCORDANCE FNQROC STANDARD DRAWING S3015.  P10. CONSTRUCTION TOLERANCES SHALL BE IN ACCORDANCE WITH  WATER SUPPLY CODE OF AUSTRALIA CONSTRUCTION TOLERANCES SHALL BE IN ACCORDANCE WITH  WATER SUPPLY CODE OF AUSTRALIA (WSA03-2011 V3.1) CLAUSE 21 AND SUB-CLAUSES. P11. THE HYDROSTATIC TEST PRESSURE FOR SEWAGE RISING MAINS SHALL BE 780kPa AND FOR WATER MAIN THE HYDROSTATIC TEST PRESSURE FOR SEWAGE RISING MAINS SHALL BE 780kPa AND FOR WATER MAIN 1200kPa. P12. WATER MAINS SHALL BE FLUSHED AND DISINFECTED IN ACCORDANCE WITH SPECIFICATION S5. WATER MAINS SHALL BE FLUSHED AND DISINFECTED IN ACCORDANCE WITH SPECIFICATION S5. P13. KERB AND ROAD MARKERS TO BE PROVIDED AT ALL VALVES, SCOURS AND AIR VALVES. REFER FNQROC KERB AND ROAD MARKERS TO BE PROVIDED AT ALL VALVES, SCOURS AND AIR VALVES. REFER FNQROC STANDARD DRAWING S2010. TRAFFIC MANAGEMENT NOTES TM1. THE CONTRACTOR SHALL OBTAIN ALL NECESSARY APPROVALS AND PERMITS  FROM COUNCIL AND THE CONTRACTOR SHALL OBTAIN ALL NECESSARY APPROVALS AND PERMITS  FROM COUNCIL AND OTHER AUTHORITIES FOR ALL CONSTRUCTION ACTIVITIES.  PUMP STATION NOTES PS1. ONLY PACKAGE PUMP STATIONS APPROVED BY DOUGLAS SHIRE COUNCIL SHALL BE ACCEPTABLE. ONLY PACKAGE PUMP STATIONS APPROVED BY DOUGLAS SHIRE COUNCIL SHALL BE ACCEPTABLE. PS2. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE DESIGN OF PACKAGE PUMP STATIONS,   THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE DESIGN OF PACKAGE PUMP STATIONS,   ASSOCIATED ELECTRICAL, CONTROLS AND TELEMETRY.    PS3. THE ELECTRICAL POINT OF CONNECTION SHALL BE PROVIDED BY THE DEVELOPER. THE CONTRACTOR  THE ELECTRICAL POINT OF CONNECTION SHALL BE PROVIDED BY THE DEVELOPER. THE CONTRACTOR  SHALL BE RESPONSIBLE FOR FOR PAYMENT OF CONNECTION FEES,  CONDUITS AND  CABLING FROM THE PILLAR BOX  TO THE SWITCHBOARD.  TO THE SWITCHBOARD.  PS4. PUMP CONTROLS TO BET SET AS FOLLOWS: PUMP CONTROLS TO BET SET AS FOLLOWS: 1. PUMP DISCHARGE SHALL BE CONTROLLED BY VSD  PUMP DISCHARGE SHALL BE CONTROLLED BY VSD  2. PUMP SPEED TO VARY TO MAINTAIN DISCHARGE FLOW RATE OF 13l/S  PUMP SPEED TO VARY TO MAINTAIN DISCHARGE FLOW RATE OF 13l/S  3. PUMP START SPEED SHALL BE SET TO 40Hz AND ADJUST TO MAINTAIN DISCHARGE RATE PUMP START SPEED SHALL BE SET TO 40Hz AND ADJUST TO MAINTAIN DISCHARGE RATE THRUST BLOCK NOTES T1. THRUST BLOCKS SHALL BE CONSTRUCTED IN ACCORDANCE DRAWINGS SEQ-WAT-1205 AND   THRUST BLOCKS SHALL BE CONSTRUCTED IN ACCORDANCE DRAWINGS SEQ-WAT-1205 AND   SEQ-WAT-1206. T2. THE BEARING FACE OF THE TRUST BLOCKS MUST BE CAST AGAINST UNDISTURBED GROUND. THE BEARING FACE OF THE TRUST BLOCKS MUST BE CAST AGAINST UNDISTURBED GROUND. T3. CONCRETE MUST NOT OVERSPILL SOCKET JOINTS. CONCRETE MUST NOT OVERSPILL SOCKET JOINTS. T4. VERTICAL THRUST BLOCKS MUST BE EMBEDDED INTO UNDISTURBED GROUND.  VERTICAL THRUST BLOCKS MUST BE EMBEDDED INTO UNDISTURBED GROUND.  T5. CONCRETE MUST BE CURED FOR 48HRS (MINIMUM) PRIOR TO CHARGING THE PIPELINE. CONCRETE MUST BE CURED FOR 48HRS (MINIMUM) PRIOR TO CHARGING THE PIPELINE. T6. MINIMUM BEARING AREA ON DRAWING SEQ-WAT-1205 AND 1206 SHALL BE ADJUSTED TO SUIT TEST MINIMUM BEARING AREA ON DRAWING SEQ-WAT-1205 AND 1206 SHALL BE ADJUSTED TO SUIT TEST HYDROSTATIC TEST PRESSURE FOR RISING MAIN. T7. CONTRACTOR TO CONFIRM SOIL BEARING CAPACITY AT ALL THRUST/ANCHOR BLOCK LOCATIONS PRIOR CONTRACTOR TO CONFIRM SOIL BEARING CAPACITY AT ALL THRUST/ANCHOR BLOCK LOCATIONS PRIOR TO CONSTRUCTING TO CONFIRM BLOCK DIMENSIONS. 
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Storage Required

Average Dry

Average Dry Weather

Lots Development Unit | Sewer Demand (EP) | Weather Flow (L/s) Flow (L/s)
(Per EP) (Total Development)
285 2.8 798 0.003125 2.4938

Total Emergency
Storage Required
4* ADWF (L)

Design Storage Allowed

Location Dia R pi Area TWL IL Volume (m3) Storage (L)
PS 2.1 1.05 3.14 3.46185 2.7 -1.2 13.501215 13501.215
1/20MH 1.05 0.525 3.14 0.865463 2.7 -0.86 3.0810465 3081.0465
1/19MH 1.05 0.525 3.14 0.865463 2.7 -0.16 2.47522275 | 2475.22275
1/18MH 1.05 0.525 3.14 0.865463 2.7 0.08 2.26751175 | 2267.51175
1/17MH 1.05 0.525 3.14 0.865463 2.7 0.8 1.64437875 | 1644.37875
7/12MH 1.05 0.525 3.14 0.865463 2.7 -0.64 2.89064475 | 2890.64475
7/11MH 1.05 0.525 3.14 0.865463 2.7 -04 2.68293375 | 2682.93375
2/14MH 1.05 0.525 3.14 0.865463 2.7 1 1.47128625 | 1471.28625
2/13MH 1.05 0.525 3.14 0.865463 2.7 1.2 1.29819375 | 1298.19375
2/12MH 1.05 0.525 3.14 0.865463 2.7 1.43 1.099137375| 1099.137375
2/11MH 1.05 0.525 3.14 0.865463 2.7 1.95 0.649096875 | 649.096875
2/10MH 1.05 0.525 3.14 0.865463 2.7 2.28 0.36349425 | 363.49425
4/7MH 1.05 0.525 3.14 0.865463 2.7 0.9 1.5578325 1557.8325
4/6MH 1.05 0.525 3.14 0.865463 2.7 1.28 1.22895675 | 1228.95675
4/5MH 1.05 0.525 3.14 0.865463 2.7 1.42 1.107792 1107.792
4/AMH 1.05 0.525 3.14 0.865463 2.7 1.7 0.8654625 865.4625




	Q184103-CI-Water & Waste.pdf
	Updated Drawings
	Q184103-CI-001_4
	Sheets and Views
	CI-001


	Q184103-CI-002_2
	Sheets and Views
	CI-002


	Q184103-CI-003_4
	Sheets and Views
	CI-003


	Q184103-CI-004_3
	Sheets and Views
	CI-004


	Q184103-CI-005_4
	Sheets and Views
	CI-005


	Q184103-CI-006_4
	Sheets and Views
	CI-006


	Q184103-CI-007_4
	Sheets and Views
	CI-007


	Q184103-CI-008_1
	Sheets and Views
	CI-008


	Q184103-CI-009_1
	Sheets and Views
	CI-009


	Q184103-CI-010_1.pdf
	Sheets and Views
	CI-010



	Q184103-CI-010_1
	Sheets and Views
	CI-010


	Q184103-CI-011_1
	Sheets and Views
	CI-011


	Q184103-CI-004_3.pdf
	Sheets and Views
	CI-004


	Q184103-CI-011_1.pdf
	Sheets and Views
	CI-011



	Sewer Masterplan.pdf
	Q184103-CI-SK06
	Sheets and Views
	SK06


	Q184103-CI-SK07
	Sheets and Views
	SK07



	Sewer Emergency Strorage Calcs 4xADWF.pdf
	Sheet1




