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Machinery to be used during the construction phase of Stage 1 of the Project is typical for the
construction of water cycle infrastructure and would includes:

Bulldozer, excavator, backhoe, kerb slip-form machine, paver, roller and grader.
Excavator-mounted rock-hammer, plate compactors and vibrating plate compactors, and drill rig.
Survey equipment.

Trucks and utility vehicles.

Concrete pump, dewatering pumps and water cart.

Cranes, scaffolding.

Powered hand tools.

5.5.4 Commissioning

Commissioning activities undertaken in compliance with an agreed commissioning plan would

include period of system proving or/and testing. No significant impacts are expected during the
commissioning period.

The commissioning arrangements for the WRP Stage 1 facilities are anticipated to involve:

Transporting sewage off site with a tanker to an existing sewage treatment plant until an equivalent
population of 150 is reached. It is proposed that sewage would initially be collected from the wet
well at SPS1.

Commissioning the WRP with sewage once a population of 150 EP has been reached. It is
envisaged that wet commissioning would be undertaken for one month prior to transfer of sewage
to the WRP to ensure that all treatment processes are operating reliably and in accordance with the
design intent.

5.5.5 Operation

The operating philosophy of all infrastructure elements is, where relevant, to be consistent with

operations of Queanbeyan City Council (as the local water and wastewater authority) and
ACTEW/ActewAGL. This includes detailed telemetry and alarm systems on infrastructure elements.

Routine maintenance is expected to consist of the following:

A spot check on pH and residual chlorine by an operator to ensure compliance with the required
standards — to be undertaken fortnightly.

External condition inspections of the reservoirs, to be undertaken monthly.

A manual opening and closing check of all valves, actuated or otherwise, greater than 100mm
diameter, to be undertaken on a quarterly or four-monthly basis.

An internal condition inspection of each reservoir by a diver. A vacuum pipe would be used to
remove sediment from the reservoirs to reduce unnecessary discharge of water to the environment,
to be undertaken annually.

External painting of the reservoir, to be undertaken on a five-year cycle (approximately).



To facilitate routine maintenance on the reservoirs, separate inlets from the WRP and top-up bulk water
pumping station mains would be constructed. Each reservoir can then be filled and emptied in isolation,
while the other is taken offline for maintenance.

Maintenance is expected to consist of the following:

* General pump inspections — to be undertaken on a monthly or bi-monthly basis, or as specified by
the pump manufacturer.

¢ Inspection of the pumps for oil, wearing and general condition (pumps would be lifted out and hosed
down at the sewage pumping station; oil would be changed), to be undertaken annually.

¢ Avisual inspection of the wet well and emergency storage area — to be undertaken at least annually.
Washdown of the emergency storage area would be done at the same time. These works would
need to be undertaken during periods of low flow, and the incoming sewage would be pumped out
from the inlet manhole to a tanker and removed for treatment.

Maintenance is expected to consist of the following:

* Maintenance staff would inspect the sewage rising mains and conduct routine maintenance activities
— to be undertaken periodically.

¢ Along the sewage rising main routes, maintenance crew would inspect all accessible assets and any
above-ground infrastructure — to be undertaken about every six to 12 months. (During the first years
of operation, the maintenance crew may drive along the whole route on a monthly basis.)

Maintenance schedules and activities would be detailed in commissioning and operational plans.

The WRP would operate automatically. The general requirements are as follows:

¢ All systems would be controlled by Supervisory Control and Data Acquisition (SCADA). Minimal
operator intervention is required.

¢ Membranes would be cleaned about once per week. This involves an automatic procedure which
‘backpulses’ a small amount of sodium hypochlorite and citric acid.

¢ All mechanical equipment would need routine maintenance.
¢ Instrumentation would need regular calibration.

* An operator would control chemical deliveries, and solids removal off-site.

The design of the WRP has taken into account relevant effluent quality criteria. As effluent from the
WRP would be used for non-potable uses as well as being discharged to the environment when demand
is low, recycled water and discharge to the environment criteria apply. Performance criteria for the WRP
are listed in Table 5.8 and detailed in Appendix B. The WRP would need to meet the requirements of an
Environmental Protection Licence issued by DECCW under the Protection of the Environment
Operations Act 1997.

It is standard for wastewater parameters to have a 50" percentile and a 90" percentile limit specified
within the Environmental Protection Licence; therefore, these have been provided in Table 5.8 below. In
the case of the Googong WRP, it is thought that the percentiles provided are sufficient, given the high
level of treatment, and lack of high toxicity parameters.



Table 5.8

Parameter

BOD

Suspended solids
Total nitrogen
Total dissolved Solids
Total phosphorus
Faecal coliforms
Total coliforms
Virus

Parasites
Turbidity

pH

Colour

Free chlorine residual

Recycled water

<1 cfu/100ml

<10 cfu/100ml (95%ile)
<1 cell/50L

<1 cyst/50L

<2NTU

6.5-8.0

<15TCU

< 0.5mg/L

Proposed effluent consent conditions

Discharge to the
environment
(based on 50" %ile)

<5mg/L

<10mg/L
<10mg/L
650mg/L
<0.2mg/L

Discharge to the
environment
(based on 90" %ile)

<10mg/L
<20mg/L
<15mg/L
700mg/L
<0.5mg/L

The overriding objective when considering recycled water discharges is to minimise the impact of

discharges on the Queanbeyan River. To this aim, the volume of discharge would be considerably

reduced by re-using recycled water within the Googong township.

An initial recycled water scheme assessment determined the maximum use of recycled water on site

considering the storage capability (of recycled water) across the Googong township. A further

assessment (Appendix D), remodelled and refined the recycled water scheme, ensuring an acceptable

impact on soils and groundwater, in the context of revised and updated storage capability information.

Based on the modelling results for soil, vegetation and groundwater impacts, management options for

excess recycled water were proposed, incorporating water-sensitive urban design and the stormwater

management system. The management of excess recycled water discharges via the stormwater system

would moderate the flow rates eventually entering the Queanbeyan River and result in improved

downstream water quality.

The proposed discharge route for recycled water is via the recycled water main (between the WRP

and reservoir) at the western edge of the Googong township to the stormwater management system.

The recycled water would join stormwater flows collected and retained throughout various areas of the

township, with any excesses flowing to Googong Creek, and eventually to the Queanbeyan River.

The likely frequency and volumes of discharge of recycled water to the stormwater system are

considered in the water balance report presented in Appendix C.



Irrigation to establish vegetation

Open spaces that are not permanently irrigated would nevertheless require suitable volumes of
water for the establishment of vegetation stabilisation. Generally, these areas include street verges
and would have a single depth of water applied over a two-month period regardless of the location or
vegetation type.

For NH1A, at the completion of Stage 1 of the Project, the amount of land that would require
establishment levels of irrigation water total about 17.4 hectares. At ultimate development, 82.8 hectares
of land would require establishment levels of irrigation water.

Infrastructure required for the non-permanent irrigation areas or establishment areas such as verges can
either include a polyethylene pipe system laid on the surface — which would include sprinkler heads
directly on the main — or the irrigation could be applied to the surface directly from a water cart. It would
be expected that, given the temporary nature of this activity, connection of the temporary surface
polypipe system to the recycled water main would be via a mobile hydrant standpipe.

Permanent irrigation areas

Permanent irrigation areas within the Googong township would be mainly the open space areas such as
sporting fields, neighbourhood parks and civic spaces. Within NH1A (Stage 1 of the Project), 13.48
hectares would be permanently irrigated. At ultimate development, about 44.91 hectares would be
permanently irrigated.

The recycled water reticulation network would pass all allotments and be able to serve all open space
areas by conventional service tie connections to the recycled water mains. The infrastructure would
include pumps at the source and underground water mains within the open space or road reserve.

The significant permanent irrigation water mains are proposed within the Googong Common, which
would be in the centre of the Googong township (refer to Figure 1.3). It would deliver water to certain
recreational reserves landing the Common. The location of this main is less of a constraint to the urban
layout and hence the length could alter significantly once the design of the Googong Common is certain.
However, being located wholly within open space, design and construction of this pipeline would be less
problematic and pose less of an encumbrance on urban/landscape design than the Googong Avenue
temporary main.

Irrigation application rates

Application of water for irrigation of open space modelled in this report is on average 568mm per annum
for playing fields; 418mm per annum for parks, verges and other open space; and 459mm per annum for
high-value streetscape/garden beds and planters that mainly occur within the civic spaces.

Irrigation water would not be applied to land constantly all year round; irrigation would be highest in the
summer months and zero in the winter months. Adopted temporal patterns of monthly irrigation
application depths for the respective classes for the entire Googong township are presented in

Table 5.9. At the completion of Stage 1 of the Project, the monthly irrigation demands would be
consistent in each year from that point onwards. These rates are presented in Table 5.10.



Table 5.9  Average monthly irrigation depths to open spaces of the entire Googong township (mm)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Playing fields 80 80 54 54 54 0 0 0 54 54 58 80

Parks, open 65 65 38 38 38 0 0 0 35 35 39 65
space, verges

High-value 73 73 40 40 40 0 0 0 40 40 40 73
streetscapes

Table 510 Average monthly irrigation demands for the completed Stage 1 of the Project (ML)
Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Demand 991 991 6.33 6.33 633 0 0 0 6.18 6.18 6.72 9.91 67.79

A preliminary capital cost estimate has been developed for the Project. Table 5.11 shows the capital
cost estimate, as well as the estimate for Stage 1 of the Project.

Table 5.11 Capital cost estimate

Element Cost estimate ($M)
Stage 1 of the Project 36.5
Further stages of the Project 35

Project total 71.5



