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Limitations Statement

This report has been prepared in accordance with and for the purposes outlined in the scope of services agreed
between ADW Johnson Pty Ltd and the Client. It has been prepared based on the information supplied by the
Client, as well as investigation undertaken by ADW Johnson and the sub-consultants engaged by the Client for
the project.

Unless otherwise specified in this report, information and advice received from external parties during the course
of this project was not independently verified. However, any such information was, in our opinion, deemed to
be current and relevant prior to its use. Whilst all reasonable skill, diigence and care have been taken to provide
accurate information and appropriate recommendations, it is not warranted or guaranteed and no
responsibility or liability for any information, opinion or commentary contained herein or for any consequences
of its use will be accepted by ADW Johnson or by any person involved in the preparation of this assessment and
report.

This document is solely for the use of the authorised recipient. It is not to be used or copied (either in whole or in
part) for any other purpose other than that for which it has been prepared. ADW Johnson accepts no
responsibility to any third party who may use or rely on this document or the information contained herein.

The Client should be aware that this report does not guarantee the approval of any application by any Council,
Government agency or any other regulatory authority.
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Executive Summary

ADW Johnson has been engaged by CAM Engineering to undertake an assessment of the water
and sewer servicing requirements for a proposed Caravan site at 313 Magpie Lane, Galambine
(Lot 1 DP 174385).

It is proposed to establish a caravan park on the site containing 240 long-term living sites, 147
short-term caravan sites, and other associated communal facilities. The estimated equivalent
tenement (ET) yield for the development is shown in the table below.

Magpie Lane 0.67ET 0.5ET

Type Units Long term Short term ET

Long term 240 161 161
Short term 147 74 74

Total 387 161 74 234

Water Servicing Assessment
Water reficulation assets fronting the hospital at 34 Goolma Road, Gulgong have been
determined as the point of connection for the proposed Magpie Lane development. The scope
of the water servicing assessment completed in this report comprises a:

e  Water demand analysis;

e Reticulated supply analysis; and

e Storage and freatment analysis.
The expected water demand for the site is presented in the table below.

Water Demand Summary

Scenario Demand (L/s)
Average Day Demand (ADD) 1.54
Peak Day Demand (95PDD) 5.40
Peak Hour Demand (PHD) 7.56
95PDD + Fire Flow (10 L/s) 15.40

The site will be supplied via 7.5km of water main to support the average daily demand (at peak
occupancy) over an 8hr off-peak period between 10pm and 6am. As demands will be drawn
during off peak periods existing supply pressures within Gulgong will not be adversely impacted.

A 600kL onsite water storage, disinfection and pH dosing system has been designed including
allowances for:

e Average demand over 24hr period during peak occupancy (including an allowance for
evaporation from the onsite pools);

¢ Emergency storage capacity based on 10hr at extreme week demand;

e Firefighting storage over 4hrs at 10L/s; and

e Dead storage.

Overall, this storage system will provide around 4 days of storage during average demand
periods, o ensure alternate supply can be arranged should it be required due to extended
down time on the reficulated network from Gulgong.
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Sewer Servicing Assessment

Sewer loads for the development site are summarised in the Table below.

Summary of Sewer Loading
Magpie Lane Wastewater flows

Units ET r ADWF PDWF SA PWWF

(L/s) (L/s) | (L/s) | (L/s)
Long term 240 161 3.0 1.0 2.9 4.8 7.7
Short term 147 76 3.4 0.5 1.6 2.3 3.8
Total 387 237 1.4 4.5 7 11.6

It is proposed that the development will be serviced via a gravity sewer network draining to an
onsite septic tank system. Filtered effluent storage tanks holding 72hrs of average dry weather
flow at peak occupancy (approx. 368kL) will be provided. Due to the filtered effluent being
stored in the tanks for extended periods, the effluent will be continuously aerated to ensure
odours onsite are kept to a minimum.

The tank will release flow to an onsite pump station during the off-peak period between 10pm
and éam. The pumps will operate at 6L/s (approx. 4 x ADWF rate) and pump flow via
approximately 6.75km of rising main to an existing pump station site on Goolma Rd, opposite the
Hospital. Odour control will be provided at the pump station fo ensure odours at the discharge
point are kept to a minimum.

Impacts to Council water and sewer networks and treatment systems would need to be
assessed and confirmed by Council. Any system upgrades would be undertaken as required to
support expected water demands and sewer loads from this development.
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1.0 Background

This report supports a revised development application for the proposed development site at
313 Magpie Lane, Galambine (Lot 1 DP 174385). The site has the benefit of a planning approval
for a tourist resort (DA 165/2007).

It is proposed to establish a caravan park on the site containing 240 long-term living sites, 147
short-term caravan sites and associated communal facilities. The site is remote from existing
services and will require long lead in water and lead out sewer mains to connect the site to
reticulation infrastructure within Gulgong.

CAM Engineering has advised that an assessment of water and sewer servicing requirements is
required to support a revised development application to Mid-Western Council. ADW Johnson
has been engaged by CAM Engineering to prepare this water and sewer servicing report.

1.1 STUDY AREA

The development site at 313 Magpie Lane, Galambine (Lot 1 DP 174385) is situated approx. 6.5
km fo the south west of Gulgong. Access to the development will be established through a new
access road off Magpie Lane. The development site is presented in Figure 1.

Figure 1 - Study Area.
Source: Mecone Mosaic

The site topography generally falls to the north-west, with elevations ranging from approx. 425 m
to 450 m AHD.

1.2 PROPOSED DEVELOPMENT IN THE STUDY AREA
The proposed development involves the creation of a caravan park containing 240 long-term

living sites, 147 short-term caravan sites and associated communal facilities. The development
masterplan is presented in Figure 2 below.
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Figure 2 - Proposed Masierpldn.

1.3 EXISTING WATER AND SEWER INFRASTRUCTURE

Council asset and operational data for the water and sewer networks were not provided to
ADW Johnson for this assessment.

1.3.1 Water Servicing

Warter reticulation assets have been identified outside of the hospital at 34 Goolma Road,
Gulgong and these assets have been determined to be the point of connection for the
proposed development at Magpie Lane.

1.3.2 Sewer Servicing

A sewer pump station has been identified across the road from the hospital at 34 Goolma Road,
Gulgong. The pump station site has been determined to be the point of connection for flow

from the proposed development at Magpie Lane.

The approximate point of connection to Council's water and sewer network is shown in Figure 3
below.
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Figure 3 - Point of connection to water and sewer networks.

1.4 FLOODING

The proposed development site has not been identified as being located in a flood affected
areaq.

1.5 REFERENCES
The following design manuals have been uftilised in undertaking the servicing assessment:
e Water Supply Code of Australia v3.1 (WSA 03-2011);

e Gravity Sewerage Code of Australia v3.1 (WSA 02-2014); and
e Sewage Pumping Station Code of Australia v3.1 (WSA 04-2022).
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2.0 Assessment Scope and Limitations

2.1 ASSESSMENT SCOPE
The assessment scope is broken into two components:

e Water servicing assessment; and
e Sewer servicing assessment.

The scope of each servicing assessment is detailed further in the following sections.
2.1.1 Water Servicing

The water concepft plans (refer Appendix A) show a new private lead-in water main connecting
to the reticulated water main opposite the Hospital at 34 Goolma Rd, Gulgong. The new private
water main will be located within an easement in favour of the developer within the verge of
Goolma and Guntawang Roads to the development site af Magpie Lane. The scope of the
water servicing assessment comprises:

e Water demand analysis — determining average day, peak day, and firefighting
demands for the development;

e Reficulated supply analysis — hydraulic analysis of the supply system from the
connection point to the site; and

e Storage and treatment analysis — assessment of onsite storage, freatment, and supply
requirements.

2.1.2 Sewer Servicing

The sewer concept plans (refer Appendix A) propose a new private lead-in sewer rising main to
service the development within the verge of Goolma and Guntawang Roads. The lead-in sewer
main is proposed to connect info a new manhole adjacent to the existing sewer pump station
opposite the Hospital at 34 Goolma Rd, Gulgong. The manhole will drain into the existing pump
station. The scope of the sewer servicing assessment comprises:

e Sewer load assessment — determination of ultimate sewer loads;

e Treatment, and storage analysis — preliminary storage, treatment, and odour confrol
requirements; and

e Pump station and rising main preliminary design — preliminary design assessment.

2.2 ASSUMPTIONS AND LIMITATIONS
The following assumptions have been utilised in the servicing assessment:

e No asset or operafional data has been provided by Mid-Western Council for this
assessment, aside from inifial discussions regarding the potential for servicing the site off
the existing reticulated water and sewer networks on Goolma Rd, Gulgong;

e |t is understood from preliminary discussions with Council that the water and sewer
network capacity is unknown, and water and sewer freatment plant constraints may
exist; and

e On the basis of the above, and in order to reduce impacts on the existing water and
sewer reticulation networks and treatment plant operations, an off-peak water and
sewer system is proposed. The system would operate between 10pm and é6am to take
advantage of times when the networks and treatment plants are not being used at their
peak capacifies.
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The following limitations to the assessment are noted below:

e No assessment on reticulated water and sewer network and supply capacities has been

made. ADW Johnson requires Council to provide additional information to support the
assumptions made in this report.

Magpie Lane - Water and Sewer Servicing Report
(Ref: N:\240401\Design\Documents\DA design\Final report\240401 - Magpie Lane Gulgong Water and Sewer

Servicing Report.docxN:\240401\Design\Documents\DA design\Final report\240401 - Magpie Lane Gulgong
Water and Sewer Servicing Report.docx



3.0 Water Servicing Assessment

3.1 SYSTEM REQUIREMENTS

3.1.1 ET Assessment

It is proposed to establish a caravan park on the site containing 240 long-term living sites, 147
short-term caravan sites and associated communal facilities. The water ET in Table1 have been

calculated using guidance provided in WSAA 03-2011 v3.1.

Table 1 - Water ET

Magpie Lane 0.67ET 0.5ET

Type Units Long term Short term ET

Long term 240 161 161
Short term 147 74 74

Total 387 161 74 234

3.1.2 Boundary Conditions

The boundary conditions at the proposed connection point have not been supply by Mid-
Western Council. However, network pressure would increase to a static pressure when demand
is low over the off-peak period between 10pm and é6am.

Indicated reservoirs elevations in Gulgong are around 520m AHD. As a result, it is estimated that
static pressure during off-peak periods could be in the vicinity of 70-75m at the connection point
on Goolma Rd (445m AHD).

For this report we have assumed that the network will support a fairly consistent low flow during
the off-peak between 10pm to éam. Peak flow from the development would be controlled by
friction loss of the incoming pipe work between the development site and the connection point.
Flows in the pipe are expected to max out at around 10L/s due to friction losses on the DN140PE
rising main and this would help ensure networks would not be unduly impacted during this off-
peak period. Flow would be confrolled via a timed inlet control valve at the onsite reservoirs.

3.1.3 Water Demands

The water demands have been calculated generally based on WSAA 03-2011 v3.1. Reduced
annual consumption rates of 200kL/yr/ET have been allowed for following discussion with Hunter
Water based on long term usage across their network. This consumption value has been cross
checked against other similar style developments (~180kL/yr/ET) with a 10% buffer included for
safety.

The water demand for the site is based on the current submitted DA layout plan comprising 250
long-term living sites, 150 short-term caravan sites and associated communal facilities and
infrastructure. A summary of the water demands is presented in Table 2.

Table 2 - Water Demand Summary

Scenario Demand (L/s)
Average Day Demand (ADD) 1.54
Peak Day Demand (?5PDD) 5.40
Peak Hour Demand (PHD) 7.56
95PDD + Fire Flow (10 L/s) 15.40

A full summary of the water demand calculations is provided in Appendix B.
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3.2 HYDRAULIC ASSESSMENT

A draft reticulation layout for the water servicing was generated concurrently with the hydraulic
assessment. The proposed draft reticulation layout including storage and delivery system s
presented in Appendix A.

3.2.1 Onsite storage system

Due to the location of the site being remote from the existing reticulation network, and Council’s
preference for the private system, an onsite storage system is proposed which will be supplied
during off-peak demand period. This has been sized with sufficient back-up storage to support
potential down times in the Council’s reficulated supply system for maintenance. The storage
system has been designed for:

e Average demand over 24 hr period during peak occupancy (including an allowance for
evaporation from the onsite pools);

e Emergency storage capacity based on 10hr at extreme week demand;

e Firefighting storage over 4hrs at 10L/s; and

e Dead storage.

Table 3 - Onsite Storage system
Components of reservoir storage

Operational storage ADD 134 kL/d
Emergency storage EWD 272 kL/10hrs
Fire storage FFD 144 kL/4hr
Dead storage 5% 27 kL

Total 577 kL

Overall, this system will provide around 4.5 days of storage during average demand conditions
at peak occupancy, and will provide sufficient time for the site to arrange an alternate supply
should it be required due to extended down time on the reficulated network from Gulgong.

3.2.2 Supply system

The proposed lead-in water main is designed to allow the onsite storage tanks to recharge at
the average daily demand (during peak occupancy) over an 8hr off-peak period between
10pm and éam. This will ensure existing customers within Gulgong are not impacted by reduced
pressure from the additional demand. Council will need to confirm the existing treatment and
supply system can manage this additional demand. The average daily demand is presented in
Table 4.

Table 4 - Average daily demand

Average demand Amount

ET 234 ET
Average annual consumption 200 KL/y/ET
Average daily demand 128.2 kL

Pool (evaporation) 0.65 kL
Total 128.9 kL/d

The development will extract water from the network between 10pm and 6am when pressures
at the connection point are at their highest. The peak flow rate the system is expected to deliver
between 10pm and éam is estimated in Table 5.
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Table 5 - Max flow rate during off-peak period
Max flow rate (10pm-6am) 10 L/s
Length rising main 7500 m
Internal diameter (DN140 PE) 125 mm
Friction loss 60.8 m
Elevation 5 m
Total head 65.8 m

At a peak flow rate of 10L/s the onsite storage tanks would replenish over a period of around
3.6hrs. This is based on average daily demand at full occupancy. The proposed flow rate will
ensure the onsite tanks can always be replenished over a single off-peak period, and ensure up
to 4 days of back up storage is available if required.

To ensure isolation between the private supply and public network is provided a double
backflow prevention valve and meter will be installed within a proposed private easement
along Goolma Rd. The flows through the double isolation valve would be managed via a time-
controlled inlet level control valve at the onsite storage tanks. Once the onsite storage tanks
have filled, the inlet control valve would close and flows would stop.

The double isolation valve at the connection point will ensure the reticulated supply is separated
from the private supply line to prevent contamination risks.

3.3 PRIVATE NETWORK REQUIREMENTS

As the proposed system is remote from the Council network and there are potential constraints
to the availability of supply, an onsite storage and freatment system is required to support
demand from the site over extended periods. It is proposed that an off-peak supply would be
made o a series of onsite tanks. These tanks would require an ongoing disinfection, pH dosing
and a monitoring system in compliance with the requirements of NSW health for the supply of
drinking water.

3.3.1 Treatment system

A series of three 200kL tanks will be supplied with water from the Gulgong. Due to the distance
from Gulgong, detention tfimes will be high and chlorine residuals low. Likewise, as the tanks will
hold water over a number of days, a disinfection system will be required to ensure the water is
suitable to supply fo onsite users. To facilitate this, the third tank in series will be configured as a
chlorine contact tank with its contents constantly recirculated through the treatment system to
maintain residual chlorine and pH whilst ensuring minimum and maximum residence times can
be adhered to.

The proposed chlorine and acid dosing system will allow for online testing and dosing to ensure
background chlorine and pH levels in the tanks meet Australian Drinking Water Guideline
(ADWG) requirements for supply. Details of the system would be confimed during detailed
design.

3.3.2 Local network

Disinfected water would then be pumped into the private reticulation network as required to
meet demand requirements and also provide up to 10L/s of capacity to support an onsite
firefighting network. A series of fire hydrants would be located around the development o
ensure minimum fire requirements can be achieved.
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4.0 Sewer Servicing Assessment

4.1 SEWER LOADS

Sewer loads were calculated generally in accordance with WSA 02-2014. The sewer loads
assume a private gravity sewer system will be implemented and are summarised in Table 4
below.

Table 6 — Summary of Sewer Loading
Magpie Lane Wastewater flows

Units ET r ADWF PDWF SA PWWF

(L/s) (L/s) | (L/s) | (L/s)
Long term 240 161 3.0 1.0 2.9 4.8 7.7
Short term 147 76 3.4 0.5 1.6 2.3 3.8
Total 387 237 1.4 4.5 7 11.6

Notes:
*ADWF/ET has been reduced from 0.011L/s/ET to 0.006L/s/ET to take account of modern BASIX requirements
*SA has been reduced by 50% to account reduced wet weather inflows in private network

Refer to Appendix B for detailed load calculations.

As shown in Table 6, the peak wet weather flow has been calculated at approx.12 L/s. This may
be on the high side of the actual system peak flows for similar style developments, but will
provide a buffer within the system, if required in the future. The average dry weather flow (ADWF)
was calculated at approx. 1.4 L/s. The ADWF has been used to determine the storage system
sizing and in determining the pump sizing.

4.2 ONSITE NETWORK

It is proposed that the development will be serviced via a private gravity sewer network (refer
Appendix A for overview of the onsite sewer network). The gravity network will drain to an onsite
septic tank system. The septic tank system will provide some anaerobic freatment and retain
solids within the tank with sludge periodically removed as required. The filtered primary effluent
will be retained in onsite storage tanks.

The filtered effluent storage tanks will have sufficient capacity to retain 72hrs of average dry
weather flow at peak occupancy (approx. 368kL). Due to the filtered effluent being stored in
the tanks for extended periods, the effluent will need to be continuously aerated to ensure
odours onsite are kept to a minimum. The storage and delivery system will be fitted with a filtered
vent.

The tank will release flow to a pump well which will deliver flow over an off-peak period between
10pm and éam. The pumps will operate at éL/s (approx. 4 x ADWF rate) which is the most
appropriate rate for managing flow within the tank, while also optimising pump and rising main
operational requirements.

Peak wet weather flow typically results from high intensity storm events and represent the
maximum inflow rate expected at the storage system. Typically, these high intensity events can
last for 1-2hrs, but on occasion these can occur for longer periods, particularly during flood
conditions. The onsite storage system allows for around 9hrs at peak wet weather flow. This is
considered an appropriate amount of emergency management storage for the development.
Flows beyond this, would only occur during extreme flooding conditions where occupancy of
the site is likely o be very low due to possible evacuation requirements.
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4.3 PRELIMINARY WWPS AND RISING MAIN DESIGN
4.3.1 WWPS and Rising main design

Preliminary WWPS design has been undertaken utilising calculated sewer loads and anticipated
incoming sewer depths. The preliminary WWPS design parameters are presented in Table 7.

Table 7 — Preliminary WWPS Desiin

Duty Flow: 6L/s
Wet Well Diameter: 1.8m
Surface Level: ~425m
Incoming Sewer Invert: ~422'm
Wet Well Depth: Approx. 4m
Pump Station Pipework: DN80 DICL

The optimal rising main size configuration has been determined and is presented in Table 8.

Table 8 - Preliminary Rising Main Design

Material PE100
Size DN140
Length (m) 6,750
Flow Velocity (m/s) 0.5
Duty Head (m) 44.4
Ultimate Detention Time (hrs) 15.6

The proposed rising main diameter balances detention times and frictional losses within the rising
main. If a smaller rising main is selected the frictional losses will exceed available pump
capacities, while large diameter mains will result in further reduced slime velocities, and longer
detention times.

4.3.2 Detention Times/Odour Control

Due to the significant length of rising main, detention times in all options exceed the preferred
maximum of 4 hours. The intent of limiting detention times within the rising main is to minimise
odour from septic sewage at the discharge point and at intermediate air valves (if required).

Due to the extended detention fimes in the rising main, chemical dosing at the onsite pump
station will be provided to ensure odours at the discharge are kept to a minimum. To further
reduce odour impacts at the Goolma Rd Sewer Pump station, upgrades to the existing pump
station venting system could be considered.

4.3.3 Downsiream network impacts

It is proposed that a private rising main will run within an easement alongside the water main
within the verge of Guntawang and Goolma Rd and discharge at the pumpstation on Goolma
Rd. Whilst the capacity of the pump station is unknown, on off-peak system has been designed
to take advantage of available capacity within the network between 10pm and éam. At these
times most of the local network will not be in use and capacity can be used by the Magpie Lane
site.
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johnson
Impacts on the Goolma Rd WWPS and the downstream treatment works would need to be
considered by council and appropriate upgrades considered. However, the proposed off-peak
option minimises impacts on the existing reticulated networks, as far as is practicable considering
the expected loads from the proposed development site.

The 72hr onsite storage system will give council the opportunity to restrict flows during
maintenance periods.
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5.0 Easements and regulatory requirements

5.1 EASEMENTS

It is proposed that a 2.5m wide easement would need to be acquired along the verge of
Goolma Rd, Guntanwang Rd and Magpie Lane for the private water main and sewer rising
main. The easement would be in favour of the developer for ongoing maintenance and repairs
on the private assets.

5.2 REGULATORY REQUIREMENTS

The following regulatory requirements have been identified for the proposed private water
supply and sewer infrastructure. At a high level, it can be confirmed that the Water Industry
Competition Act 2006 and associated regulations are not applicable to either water supply or
sewerage services as proposed. This is because services are being sought for a single property
with no provision of water retail services.

Water Supply

Approval for construction of the private water supply main to be located within an easement
on public land will require approval under Section 68 (Part B) of the Local Government Act 1993
for Water Supply and Sewerage Work from Council. There are no specific approval requirements
for construction of the on-property treatment infrastructure unless specified in a development
consent. Water supply works will need to be designed and constructed in accordance with
applicable sections of the National Construction Code and AS3500 and other associated
Australion Standards.

Operators of businesses or facilities that provide drinking water or water for food preparation
have a responsibility 1o make sure that supplied water will not harm human health. The Public
Health Act 2010 and regulation require private water supplier and drinking water suppliers to
provide drinking water that is fit for human consumption. Under the Act, a ‘private water
supplier’ means a person who supplies drinking water in the course of a commercial undertaking
(other than that of supplying bottled or packaged drinking water), being a person who has not
received the water from any supplier of drinking water referred to in the definition of a supplier
of drinking water in section 5(1) of the Act, or in the form of bottled or packaged water.

‘Drinking Water’ means water that is infended, or likely, to be used for human consumption, or
for purposes connected with human consumption, such as the washing or cooling of food, or
the making of ice for consumption, or for the preservation of unpackaged food, whether or not
the water is used for other purposes. ‘Fit for human consumption’ means comply with the
requirements of the Australian Drinking Water Guidelines (ADWG).

Suppliers of drinking water must also:

e Develop and implement a quality assurance program (QAP) that complies with the
Regulation;

e Comply with (i.e., implement) its QAP;

e Provide a copy of the QAP to the local NSW Public Health Unit; and

e Keep records relating to managing the safety of its drinking water supply.

Whilst freated drinking water will be sourced from the Council system, as previously mentioned,
residence times in the supply main and storage tanks will result in a degradation in residual
chlorine concentrations. As such, a disinfection system is proposed to ensure drinking water
meets ADWG requirements.
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Wastewater

Approval for construction of the private rising main to be located within an easement on public
land will require approval under Section 68 (Part B) of the Local Government Act 1993 for Water
Supply and Sewerage Work from Council. In addition, a separate approval will be required
under Section 68 (Part C) for consfruction of the septic tank and pump to sewer system
(including the pump station). These approvals are typically required prior to issue of a
Construction Certificate for the Development Consent.

Once works are completed, an Approval to Operate and System of Sewage Management is
also required (Section 68 Part C of the Local Government Act 1993). This approval typically
includes conditions for the safe and effective operation of the pump to sewer system including
and mandatory inspection, monitoring, and reporting requirements.
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6.0 Cost estimates

A preliminary construction cost estimate has been prepared to support this water and
wastewater system design. The preliminary construction cost estimate, including high level
allowances for preliminaries, lead in water and lead out sewer mains, and onsite water and
sewer storage and freatment systems, is summarised in Table 9.

Table 9 —Preliminary Water and Sewer Construction Cost Estimates

Item Estimated Cost
Preliminaries $0.31Tm
Private lead in sewer rising main $1.30m
Onsite sewer system $2.64m
Private lead in water main $1.52m
Onsite water system $0.99m
Estimated construction cost $6.76m

A detailed breakdown of the preliminary cost estimates is provided in Appendix D.
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CONCEPTUAL WATER AND SEWER PLANS & HYDRAULIC GRADE LINES
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Appendix B

CALCULATIONS



Average demand ET
ET 234
Average annual consumption 200  [kL/y/ET
Average daily flow 547.9 |L/d/ET
Average daily rate 0.006 |L/s/ET
Average daily rate 1.484 |L/s
Average daily rate 128219 |L/d
Average daily rate 128.2 |kL/d
Average daily demand 128.2 [kL
Pool 0.65 |kL
Total 128.9 |kL/d
1.491 L/s
Average flow rate (10pm-6am) 4.47|L/s
Length water main 7500[{m
Internal diameter 113|mm
Friction loss 15.4{m
Elevation 5(m
Total head 20.4|m
Max flow 10|L/s
Length water main 7500[m
Internal diameter 113|mm
Friction loss 60.8|m
Elevation 5(m
Total head 65.8|m
ltem Elevation
Gulgong Reservoir 520|m
Connection point on Goolma 445|m
Elevation of onsite reservoir 450(m

over 24 hrs
over 8hr
rising main
internal
head loss
elevation
total head

rising main
internal
head loss
elevation
total head

10pm-6am

140 PE

3.6 hrsat 10L/s



WWPS Preliminary Analysis

IProject: Magpie lane

Stage:
Catchment Loads:
Discharge location:

Sewage Loads

ADWF (1/s) 1.47
Diversity factor 'r' 2.8
PDWF (I/s) 4.1
SA (I/s) * assumes all residential 7.35
PWWF (I/s) 11.5
Design WWPS load (I/s) 11.5
4 hours ADWF (gravity) (m3) 21.2

WWPS Parameters (10 starts per hour)

Station DN 1800
Design duty flow (I/s) 6.0
Surface level (mAHD) 425
Local 1:100 flood level (mAHD) 425
Estimated sewer entry level to well (mAHD) 422
TWL (mAHD) 421.85
MTWL (mAHD) 422
FAL (mAHD) 422.15
Required control volume (m3) 0.5
Required control depth (m) 0.30
BWL (mAHD) 421.55
Min pump submergence (mm) 500
Floor level (mAHD) 421.05
Station pipework DN 90
Station pipework velocity (m/s) 1.47
Velocity OK? Check Velocity
Station minor loss (assumed K=4.65) (m) 0.51
Wet Well Emergency Storage (m3) 6.74

Rising Main - Assume DICL

SRM DN DN140 PE
SRM ID (mm) 123
RM Velocity at duty (m/s) 0.50
Min desirable slime velocity (m/s) 0.93
Slime Velocity OK? Check Velocity
Solids velocity OK? Solids OK
SRM Length (m) 6750
IL highpoint (mAHD) 445.00
Design discharge (I/s) 6.0
Detention Time (hrs) 15.2
TWL (mAHD) 421.85
Pipe roughness TWL 'k' (mm) 0.00060
Friction factor 'f' 0.03217
Minor loss "k" 10
Minor loss (m) 0.1
Friction loss to discharge 22.9
Static lift (m) 23.15

Duty Head TWL (m) 46.2




Magpie Lane Wastewater flows
. PDWEF

Units ET r ADWE (L/s) (Us) SA (L/s) PWWEF (L/s)
Long term 240 161 3.0 1.0 2.9 4.8 7.7
Short term 147 76 3.4 0.5 1.6 2.3 3.8
Total 387 237 1.4 4.5 7 11.6
* Assumed that pool backwash will be backwashed during dry weather only
* ET loading = no. of units by ET loading rates - Section 64 Determinations of Equivalent Tenements Guidelines (2017) 122757.1 L/d 4.3 L/s (over 8hrs)
*Reduce ADWF factor from 0.011 to 0.006 to account for BASIX reducing in demand between 1980s and now. 122.8 kL/d 5.7 hrs of pumping @ 6L/s

*Reduce SA by 50% to remove inflow from reticulated public networks

245.5 kL/48hr
368 kL/72hrs




Peak and extreme day demand ET

ET 234

Average annual consumption 200  |kL/y/ET
Average daily flow 547.9 |L/d/ET
Average daily rate 0.006 |L/s/ET
PDF 2.25

Peak day 0.01 |L/s/ET
Diversity 1.12

Peak day demand 0.02 |L/s/ET
Diurnal diversity factor 1.00

Peak hour factor 2.02

Factored peak Hr demand 0.03  [L/sET
Factored peak Hr demand 7.56 |L/s
95% PDD ET

ET 234

Average annual consumption 200  |kL/y/ET
Average daily flow 547.9 |L/d/ET
Average daily rate 0.006 |L/s/ET
PDF 1.8

Peak day 0.01 |L/s/ET
Diversity

Peak day demand 0.01 |L/s/ET
Diurnal diversity factor

Peak hour factor 2.02

Factored peak Hr demand 0.02  [L/sET
Factored peak Hr demand 5.40 |L/s
95PDD + 10L/s FF 15.4 L/s
Firefighting storage 144 kL
Reservoir - Extreme week demand 7.56 L/s
Reservoir emergency storage 272.1 kL

Components of reservoir Vol.
Operational storage ADD 129(kL/d
Emergency storage EWD 272|kL/10hrs
Fire storage FFD 144(kL/4hr
Dead storage 5% 27|kL
Total 572|kL
Tanks 200/ kL
Total storage 600 | kL
Storage @ ADD 4.7|days




Appendix C

TECHNICAL SPECIFICATIONS
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LEVEL CONTROL VALVE

with Altitude Pilot
Model 750-80 EN/ES

Hydraulically operated control valve that controls reservair filling and reservoir
level. The valve shuts off at a pre-set reservoir high level and fully opens in
response to an approximately one meter (3 ft) level drop, as sensed by the
3-Way altitude pilot mounted on the main valve.

BERMAD 700 SIGMA EN/ES series valves are hydraulic, oblique pattern, globe
valves with a raised seat assembly and double chamber unitized actuator, that
can be disassembled from the body as a separate integral unit. The valves
hydrodynamic body is designed for unaobstructed flow path and provides excellent
and highly effective modulation capacity for high differential pressure applications.
The valves are available in the standard configuration or with an Independent
Check Feature code “25". The 700 SIGMA EN/ES Valves operate under difficult
operation conditions with minimal cavitation and noise. They meet size and [ CTick here for control accessories |

dimensions requirements of various standards. / ‘

|
HOME VIEW
Features and Benefits Major Additional Features
= Designed to - stand up to the toughest conditions = Modulating altitude control — 750-82
= Excellent anti-cavitation properties = Pressure sustaining — 753-80-X
= Wide flow range = Flow control — 757-80-XU

= High stability and accuracy
= Drip tight sealing
= Double chamber design
= Moderated valve reaction
Protected diaphragm

= Bi-directional flow - 750-87-X

= Full powered opening & closing — 750-80-BX
= (losing surge prevention — 750-80-49-X

= Bi-level altitude control — 750-86

= Optional operation in very low pressure = Level sustaining with high sensitivity pilot - 75A-83
= Moderated closing curve = Independent Check Feature — 750-80-25
= Flexible design - Easy addition of features See relevant BERMAD publication

= Obstacle free flow pass

= V-Port Throttling Plug (Optional) - Very stable at low flow
= Compatible with various standards

= High quality materials

= |n-line serviceable - Easy maintenance

Typical Installation

All images in this catalog are for illustration only Link to Animation



http://www.bermad.com
https://www.youtube.com/watch?v=t1qo_lxNMqU&list=PLlWTNrSBR43iRyVcnuMzsJ7Uwj2MHiuhO&index=9
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Model 750-80 EN/ES

| 700 SIGMA Series

This drawing refers to 1/ — 8”; 40-200 mm sized valves only. For other sizes please refer to the Model's IOM.

Main Valve

Valve Patterns: "Y” (Globe)

Size Range:

EN Series: 1%2-16"; 40-400 mm

ES Series: 2-2-24";, 65-600 mm

Pressure Rating: 25 bar; 400 psi

End Connections: Flanged (all standard)

Plug Types: Flat disc, V-port, Cavitation cage

Temperature Rating: 60°C; 140°F for Cold water applications
Optional higher temperature: Available on request

Standard Materials:

Body & actuator: Ductile Iron

Bolts, nuts & studs: Stainless Steel

Internals: Stainless Steel, Tin Bronze & Coated Steel
Diaphragm: Fabric-reinforced synthetic rubber
Seals: Synthetic rubber

Coating: Dark blue Fusion bonded epoxy

Control System

Standard Materials:

Accessories: Stainless Steel, Bronze & Brass
Tubing: Stainless Steel or Copper

Fittings: Stainless Steel or Brass

Pilot standard materials:

Body & Cover: Brass or Stainless Steel

Elastomers: Synthetic Rubber

Spring: Stainless Steel or Galvanized Steel Internal
Parts: Stainless SteelDiaphragm Covers: Fusion bonded
Epoxy Coated Steel or Stainless Steel

Altitude Adjustment Range:

Code Meter Feet
M1 2-6 7-20
M6 2-14 7-46
M5 5-22 17-72
M4 15-35 49-115
M8 25-70 82-230

Notes
* Shut-off level repeatability: 100 mm; 4"

* Re-opening level: approx. Im; 3ft below shut-off level.

* Inlet Pressure, Outlet Pressure and Flow-rate are required for optimal sizing.

* Recommended maximum flow velocity: 6.0m /sec; 20 ft/sec.

« Minimum operating pressure: 0.7bar /10 psi. For lower pressure requirements consult factory.

For detailed Engineering & Specification data, IOM and CAD Drawings, visit the Model Page on the BERMAD website.

‘ www.bermad.com
o

The information contained herein may be changed by Bermad without notice. Bermad shall not be held liable for any errors.

BERMAD © copyright 2007-2017 Bermad €S Ltd.

December 2017
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Fibreglass Pump Stations

AcuAaTEC O

Aquatec's Fibreglass Pump Stations are manufactured as a
one-piece construction to exact project specifications. Delivered
to site as a complete unit with a simple installation process,
Aquatec's Fibreglass Pump Stations are engineered to withstand
internal and external loadings across all ground conditions.

Service Capabilities

Aquatec’s end-to-end service
model incorporates consultation,
custom design, manufacture and
delivery, commissioning, training
and life cycle management.

Our service model streamlines
the time and costs associated
with managing multiple suppliers
to deliver a superior level of
quality control.

OO0 O®O

Design & Drawing Services

Project Management

Procurement Officers

Lifting & Excavation Briefs

On-site Installation Training

On-site Delivery Supervision

Guaranteed Seal Integrity

Qualified Mechanical Fitters

@
©
O
©

® 9

Qualified Electricians

Power Management

Quality Assurance Audits

Pre-testing, Commissioning
& Compliance Checks

Scheduling & Management of
Final Testing & Commissioning

Accredited Operation
& Maintenance Training

After Sales Service
& Warranty



System Design

Aquatec's product designs have achieved
benchmark status with State Governments,
Local Water Authorities and Councils.

Hydraulic Designs

Aquatec takes an unbiased approach
to hydraulic design to maximise pump
efficiency and product longevity.
Calculated in accordance with Water
Authority requirements and the
WSSA sewerage code.

Aquatec works closely with our
clients to deliver expert knowledge
across flows, friction loss, static lift,
atmosphere, pipe sizing and air locks.

Design & Drawing Services
Aquatec's Design & Drawing Services
deliver a full set of drawings customised
to meet the unique needs of your project.
Our Technical Consultants work closely
with our clients to establish a detailed
understanding of site conditions to
determine Pump Station size, flow rate,
head pressure, storage requirements
and layout solutions.

Expert guidance across Australian
Standards, WSAA and WHS requlations
together with recommendations on
the latest global innovations combine
to deliver a customised solution for
the long-term.

Key Optional Accessories
Aquatec offers a wide range of Optional
Accessories to meet or improve on your
project specifications. Our Technical
Consultants will make recommendations
for enhancements to your Fibreglass
Pump Station based on budgets and
the unique demands of your application.

Key Optional Accessories include:
— Fibreglass Storage Vessels
— Lighting (internal / external)
— Mixers
— Flow Meters

(separate pits available)
— Inlet Valves / Drop Pipes
— Fans & Blowers
— Scour Lines / Pump Out Points
— In Series Pumping
— Well Washers




Product Integrity

Government and Industry Bodies regularly
consult with Aquatec for guidance on
best practice product development

and safety standards.

Fibreglass Pump Stations form
an integral part of Australia’s
infrastructure and perform a
vital service for the community.
For the past 30 years, Aquatec’s
commitment to product integrity
has remained central to our
daily operations.

Manufacturing Process
Aquatec’s Fibreglass Pump Stations
are manufactured in a controlled factory
environment under strict ISO 9001:
2015 standards. The Pump Station
mould designs are manufactured to
exact specifications. Unlike cast in-situ
Pump Stations, our product quality is
not subject to weather, site conditions
and associated time delays.

lllc

Fibreglass
Pump Stations

Quality Control

Aquatec holds JAS-ANZ third party
accreditation, and our manufacturing
process is subject to a series of strict
Quality Control measures to achieve
superior product quality:

Controlled factory conditions
Computerised winders for
controlled wall thickness
Checklists / hold points

Third party engineer's certificates
Transportation

Built to Australian /
British standards
Certified by a Registered
Composite Engineer
WSAA Appraisal No. 1319




Fibreglass
Pump Stations

Design Innovation

Aquatec's Fibreglass Pump Stations
offer considerable environmental
benefits over pump stations

poured in-situ.

Aquatec's ability to deliver our product to
site as a one-piece unit minimises excavation
periods and disruption to flora and fauna.
Our Integral Valve Chamber requires less
space in the overall design, resulting in a
smaller environmental footprint.

Every Fibreglass Pump Station design
considers a provision for additional
storage vessels to safequard the
environment against the potential
risk of effluent overflow.

Guaranteed Seal Integrity
Aquatec's Fibreglass Pump Stations are
manufactured as a completely sealed,
one-piece vessel. All penetrations and
wall fixings through the structure are

carried out in the factory with compatible

materials, allowing no chance
of ingress or egress.

Access Covers

External Maintenance Access

Available in 316 stainless steel, aluminium,
galvanised or cast iron, Aquatec's wet well
Access Covers feature a WHS approved
safety grid as standard, providing an
added lay flat safety fall arrest system

for maintenance personnel.

Integral Valve Chamber

Aquatec’s Fibreglass Pump Stations

are designed so that most components
within the wet well can be serviced
externally without entering the chamber,
eliminating the need for confined space
entry permits and reducing safety risks
for maintenance personnel.

External Valve Chamber

Aquatec's Integral Valve Chamber
incorporates industry leading operational
and safety benefits for maintenance
personnel.

Engineered to eliminate the line-up of
separate valve chambers, Aquatec’s Integral
Valve Chamber prevents differential ground
settlement. The 90° dismantling elbows are
located inside the integral valve chamber,
facilitating the safe removal of pipework
and valves for maintenance personnel
without entering the wet well.

One-piece Chamber

Product Range

Model Number Diameter Depth Volume Model Number Diameter Depth Volume

AFPS12 1250mm 1-20m* 1,200-24,000L AFPS30 3000mm 1-20m* 7,000-140,000L
AFPS15 1500mm 1-20m* 1,700-34,000L AFPS33 3300mm 1-20m* 8,200-170,000L
AFPS18 1850mm 1-20m* 2,500-53,000L AFPS35 3500mm 1-20m* 9,600-192,000L
AFPS20 2000mm 1-20m* 3,100-62,000L AFPS40 4000mm 1-20m* 12,500-250,000L
AFPS22 2200mm 1-20m* 3,500-75,000L AFPS45 4500mm 1-20m* 15,900-320,000L
AFPS25 2500mm 1-20m* 4,900-98,000L AFPS50 5000mm 1-20m* 19,600-392,000L

*Deeper available on request

The Pump Station base and sludge
batter are mould formed as one piece
to strengthen the overall structure,
while the steep sludge batter is shaped
to prevent solids build<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>