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1 Introduction

1.1 Background

Steve Paul and Partners have been commissioned by Clifton Coney Group Engineers on behalf of Emirates Resorts to design and document the hydraulic and wet fire services for the proposed luxury resort at Wolgan Valley.  This report provides a description of the proposed works, materials to be utilised and codes and regulations to which the services must be designed and constructed.
1.2 Project Description

The proposed development will see the construction of the following:

i. 40 stand alone villas
ii. Main Building incorporating Reception Area, Restaurant, Amenities.

iii. Spa Facilities

iv. Conference Centre

v. Staff Accommodation Facilities

vi. Maintenance Facilities

vii. Stables
1.3 Scope of Services

The scope of services addressed in the report includes the following:

i. House & Vacuum Drainage

ii. Trade Waste Drainage

iii. Sanitary Plumbing

iv. Potable Cold Water Reticulation
v. Non-potable Cold Water Reticulation
vi. Hot Water Reticulation

vii. Roof Water Drainage

viii. Stormwater Drainage 

ix. Fire Hydrant Service

x. Fire Hose Reel Service 
xi. Fire Sprinkler Services
xii. Gas Service 

1.4 Briefing Documents

The engineering elements considered in this report have based or taken into consideration the following documents: -

i) Preliminary Architectural Drawings prepared by Conybeare Morrison International Pty Ltd.

ii) Preliminary reports prepared by Urbis JHD.

iii) Preliminary responses from various Government Authorities.
1.5 Governing Authorities
The following Governing Authorities and Regulations shall have jurisdiction over the design, documentation and installation of the hydraulic and fire services:

i. NSW Plumbing and Drainage Code of Practice.

ii. Australian Standards: - AS3500 Parts 1, 2, 3, 4 & 5, AS2419.1, AS5601, AS2118.1, AS2444, 

iii. The Building Code of Australia.

iv. The Plumbing Code of Australia.

v. NSW Department of Infrastructure, Planning and Natural Resources.

vi. NSW Department of Environment and Conservation.

vii. NSW Department of Primary Industries.

viii. NSW Rural Fire Brigade.
ix. NSW Metropolitan Fire Brigade
x. Lithgow Council

xi. Fish River Water Supply.
2 Hydraulic & Fire Services

2.1 House & Vacuum Drainage

Given the site area of the resort and the fact that it is isolated from any Authority sewer infrastructure, it is proposed to utilise a vacuum sewage system for the transportation of wastewater from all the buildings to the onsite wastewater treatment plant.

The system shall comprise of gravity house drainage system being utilised for collection of wastewater from within each building, discharging to a vacuum collection chamber located adjacent to each building.  Once the wastewater reaches a predetermined level in the vacuum collection chamber, the vacuum valve shall open, drawing the wastewater into the vacuum reticulation system towards the central vacuum plant.  
The central vacuum plant will then retain pre-determined volume of wastewater which once reached will discharge the wastewater to the on site wastewater treatment system. (Refer to the Water & Wastewater Master Plan for details of the on site wastewater treatment system).  The final location of this plant shall be dependent on the location of the onsite wastewater treatment system and is yet to be determined.
2.2 Trade Waste Drainage

The trade waste drainage system shall comprise of a 100mm trade waste drain being provided to the restaurant, gravitating to a 2,000litre grease trap located as closed as practical to the restaurant, while in a location the provides adequate access for maintenance purposes..  A 2,000litre grease trap shall cater for a restaurant that seat up to 400 persons.
The grease trap shall be provided with airtight lids and shall be vented via a 100mm diameter vent pipe extending from the trap to the roof of the Building.

The grease trap shall be required to be cleaned on a regular basis in accordance with Lithgow Council regulations and the grease shall be removed from site and disposed of at an authorised recycling centre.
Trade waste treatment shall also be provided to the carwash area.  The system shall include a Coalescing Plate Separating Unit.
2.3 Sanitary Plumbing

The sanitary plumbing system shall extend from the house drainage system for connection to the individual fixtures and appliances as required.  Where possible all pipework shall be concealed from view and where not possible all pipework shall be chrome plated.
2.4 Potable Cold Water System
The proposal for supply of water to the development includes the rainwater harvesting and reuse, town water from the Fish River Water supply and possibly bore water should the water volume and quality be deemed suitable once detailed investigations are completed. Refer to the Water and Wastewater Master Plan for details on water modeling.

The development shall be provided with a 250,000litre potable water storage tank.  The tank has been sized to allow for 5days water supply, in the event the town water supply is interrupted for any reason.  Dependent on the quality and volume of bore water, this also shall supply water to the storage tank.

The reticulation system from the storage tank to the buildings shall comprise of the following:
i. Central dual booster pump sets to pressurise the main reticulation system.
ii. Main Reticulation System - The main reticulation system shall extend throughout the development site to connect to the rainwater storage tanks provide to each building.
iii. Building dual booster pump sets to pressurise each building.

iv. Building water treatment system – Each building shall be provided with a pressurised dual media filtration with sand and activated carbon and UV disinfection system.  This system has been included due to the possibility of bacteria developing in the town water, provide treatment should bore water be utilised for potable water and to provide treatment for the rainwater harvesting.

v. Building Reticulation System – The building reticulation system shall reticulate through the respective building connecting to all the potable water fixtures, fittings and appliances.
2.5 Non-potable Cold Water System

The non potable cold water system comprises the use of treated wastewater for toilet flushing and irrigation purposes.  The non-potable cold water system comprises of the following:
i. Central Treated Wastewater Storage tank.

ii. Central Non-potable dual booster pump set to pressurise the non-potable reticulation system.

iii. Non-potable reticulation system shall extend from the booster pump set throughout the development to each building to connect to the toilets and urinals if these require water.  The reticulation shall also extend to the irrigation system and the car washing area.
2.6 Hot Water System
The hot water systems for the development shall comprise of the following:
i. Villas – The villas shall be provided with a solar hot water system with gas booster.  The solar panels shall be located on the roof of the villa with the storage tank being located in a plant room or under the villa.
ii. Main Building – The main building shall be provided with a solar hot water system with gas booster.  The solar panels shall be located on the roof of the building with the storage tank being located in a plant room.

iii. Spa Building – The spa building shall be provided with a solar hot water system with gas booster.  The solar panels shall be located on the roof of the building with the storage tank being located in a plant room.

iv. Conference Centre – The conference centre shall be provided with a solar hot water system with gas booster.  The solar panels shall be located on the roof of the building with the storage tank being located in a plant room.

v. Staff Accommodation Facilities – The staff accommodation facilities shall be provided with a solar hot water system with gas booster.  The solar panels shall be located on the roof of the building with the storage tank being located in a plant room.

vi. Maintenance Facilities – The maintenance facilities shall be provided with a solar hot water system with gas booster.  The solar panels shall be located on the roof of the building with the storage tank being located in a plant room.

vii. Stables –- The stables shall be provided with a solar hot water system with electric booster.  The solar panels shall be located on the roof of the building with the storage tank being located in a plant room.
Temperature control systems shall be provided throughout the development to ensure a maximum temperature of 50°C at all fixtures and 42°C at all fixtures in disabled amenities.
2.7 Roofwater Drainage

Roofwater runoff from the various buildings shall discharge to rainwater storage tanks provided for each building.  Refer to the Water and Wastewater Master Plan for details on rainwater storage tanks sizes.
2.8 Combined Fire Hydrant/Sprinkler System

The combined hydrant/sprinkler system shall comprise of the following:
i. Central 850,000litre storage tank – This tank will provide 100% water requirements for both hydrant and fire sprinkler protection as nominated is AS2419.1 and AS2118.1.  The fire storage tank has been sized as such to allow to the tank to be filled by the town main supply over a 24hour period, in accordance with AS2118.1 and provides an additional 400,00litres over and above code requirements.  The allowance for fire fighting is as follows:

a. Hydrants – 20litres/second for 4hours.

b. Fire Sprinklers – 25litres/second for 60minutes.

ii. Fire Booster Pump Sets – This shall include and electric and diesel fire services pumps capable of servicing the combined fire services demand.  The pumps shall be provided in a weatherproof housing located adjacent to the central fire storage tank.

iii. Booster Assembly incorporating tank suction and booster connection points located adjacent to the booster pump sets and storage tanks.

iv. A combined reticulation system sized to cater for a combined flow rate of 45litres/second.  The reticulation shall extend throughout the development to form a ring main with external hydrant valves being located so to ensure total coverage to all building is provided.  Where coverage cannot be obtained by external hydrants, internal hydrant valves shall be provided in accordance with AS2419.1.
v. Supply to the fire sprinkler systems shall extend from the ring main to the sprinkler valve set located in each of the buildings as nominated under Fire Sprinkler System.
2.9 Fire Hose Reel System

The fire hose reel system will extend from the potable cold-water reticulation system and shall be provided to the following buildings:
i. Main Building.

ii. Spa Facilities

iii. Conference Centre

iv. Staff Accommodation Facilities

v. Maintenance Facilities

vi. Stables
2.10 Fire Sprinkler System

Fire sprinkler services shall be provided to the following buildings:

i. Main Building.

ii. Spa Facilities.

iii. Conference Centre.

iv. Staff Accommodation Facilities.

v. Maintenance Facilities.

vi. Stables.

The fire sprinkler system shall be provided for their respective hazard rating of each building.
2.11 Gas System
Given that there is not authority gas infrastructure within a reasonable distance from the site, provision of gas supply to the development shall be by way of bulk LPG storage tank.  The bulk storage tank shall be located adjacent to the Maintenance Facility.
The gas system shall comprise of the following:

i. Bulk LPG storage tank including emergency shutoff valves connected to the FIP to shut down the gas supply in the event of a fire alarm being activated.

ii. Reticulation shall be provided to the following buildings:

a) Villas – Gas services will provided to the hot water plant and pool heating equipment.

b) Main Building – Gas services will provided to the restaurant, hot water plant, pool heating equipment and mechanical plant if required.

c) Spa Building – Gas services will provided to the hot water plant, pool heating equipment and mechanical plant if required.
d) Conference Centre – Gas services will provided to the hot water plant and mechanical plant if required.
e) Staff Accommodation Facilities – Gas services will provided to the hot water plant and mechanical plant if required.

f) Maintenance Facilities – Gas services will provided to the hot water plant and mechanical plant if required.

Gas supply for pool heating shall be provided as secondary supply in conjunction with geothermal heat exchange systems.
2.12 ESD Components

The following ESD components shall be incorporated into development:

i. Water Flow control system shall be provided to management flow rates from tap outlets as follows:

a)
Basins

6litres/minute.

b)
Sinks

9litres/minute.

c)
Showers
12litres/minute.

d)
Baths

12litres/minute.

ii.
Rainwater Harvesting – This system incorporates runoff from all roof area for collection in storage tanks for reuse as potable water.  Early modeling indicates that 75% of the annual potable water demand can be satisfied by rainwater depending on the size of the rainwater storage tanks. (Refer to the Water and Wastewater Master Plan for details on the size of the rainwater storage tanks).
iii. Solar Hot Water Systems shall be provided to allow buildings.  The systems shall be designed and documented to ensure a minimum of 25% solar contribution for the production of hot water.

iv. Materials used in the hydraulic and fire services shall be environmental friendly where possible and materials comprising of PVC shall be avoided where ever possible.
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