Ella Bay Developments Pty Ltd

Ella Bay
Master Planned Community
Environmental Impact Statement

Infrastructure Requirements
and

Waste Management

Date: 17 January 2007
Job Code: JHSREBO1

0.0

G R O UP



Ella Bay Developments Pty Ltd

Ella Bay
Master Planned Community
Environmental Impact Statement

Infrastructure Requirements and Waste Management

Keith Howells
Author: Doug Gillespie
Adam Allen

Checker: Keith Howells

Approver: Keith Howells

Job Code:  JHSREBO1 Issue No. 1 Date: 17th January, 2007

.

G R O UP



Contents

1 INErOAUCHION ...t ——————— 1
2 Infrastructure = TrANSPOIt........ccouieecirrrenenress e neeanans 6
21 Existing transport €lements ..o 6

2.2 Road transportation reqUIreMENtS..........coceveeeurireeneirereeereeneesee e esseseeessesennes 12

221 SO ACCESS ...vuvvvrereerciriee bbb 12

222 Traffic GENETAtEA .........cuurureeerirereiee s 22

223 Impacts on Ella Bay ROAC...........ccoierireierree s sesssesenns 25

224 Impacts on Flying Fish POINt............cooiiiiiescse s 27

225 IMPACES ON COCONUIES .....couvrerirriit s 34

226 Impacts 0N MaiNtENANCE ..o 34

227 Transport Within the Community...........coerrnirceese s 35

228 IMPACt MItIGAtION ... 35

2.3 Construction TraffiC ..ot 36

2.31 Reduce emissions and therefore improve air quality. .........c.cocovevreneeneereinnineenes 37

24 Maring TraNSPOM ......c.cuevr ittt 39

2.5 COMMUNITY ISSUBS .....vveeveiiiceieicieieiets ettt bbbt 39

3 Infrastructure = ENErgy ... 40
B0 VISION it 40

3.2 ENErgy Demand .........oeiiririiscienei e 40

3.21 DUFNG CONSIIUCION .......cvoieieeciicieieee ettt 40

3.2.2 OPEration PRASE.........cccuriericiireiee ettt 41

323 Conservation Strategies to Reduce Demand...........cccoeeeereeiererneneeneereensereinneenees 43

3.3 ENEIGY SUPPIY vttt bbb 45

3.3.1 State Grid Supplied EIECHICItY.........overereeirerieeireireerere st senees 45

332 On site Generation of EIECHICHtY..........coveeererirerneneereereiseeeesee e eseeees 45

3.33 Back Up POWET SUPPIY ...vuvviiciiieieiee sttt 47

334 B8S... et 47

335 LIQUIA FUBIS ...ttt 47

3.36 BASEMENTS ...t 47

3.3.7 MaNAGEMENT ...ttt 47

Pagei
Ella Bay Master Planned Community ETS Group

EIS - Infrastructure Requirements and Waste Management JHSREBO1



4 Infrastructure - Water Supply and Storage.............ounmnnnmnnnesssnsssennens

4.1 SoUrces Of WaLEr ..o
411 Source 1 Potable - Local Authority System ...........cooenivirnrneeas
41.2 Source 2 Potable - Groundwater Extraction ...........c.ccocevevieneene
413 Source 3 Potable - Roof Collection of Rainwater..............ccccccuue
414 Source 4 Surface Water StOrages........c.veeeeerernrereereereeserereneenees
415 Source 5 Recycled Water ..........cccevrieiienieesee e
42 Water DEMaNd ...
421 Demand EStMate. ..o
422 Reducing the demand on Potable Water ...........c.cccocvivririnnnne.
4.3 Water SUPPIY oottt
44  Collection and Augmentation Network ............coocrerirenirnininnennns
441 EMErgency SUPPIY ......c.cuvveeieineininieireesee e

442 Construction Water Demand..............ccccooevevemrrrisessssssisnns

5 Infrastructure - Stormwater Drainage .........cccouvevenrnessnenensnnssssssesessssesssssnens

8.1 VISION i
52  Stormwater Management Plan ...
5.2.1 Stormwater QUANEILY .........ccceveveieieireee e

522 Stormwater QUalILY...........oceeeerrerirere s

52.2.1 Treatment Options Investigated..........c.cocovvrerirreririennn.

5222 Stormwater Quality POlCY .........c.covvvevieereineiererenceies

5223 Erosion and Sedimentation Management.............cccoevveunen.
5224 LIFECYCLE COST ASSESSMENT .......ovvrerrierrirnrennensineenes

5225 WATER QUALITY MONITORING PROGRAM

5226 MAINTENANCE PLANS ..o

6 INfrastructure - SEWEIage.......ccccourerrererressesesressesessessesessessesessessesessesesessensesense

6.1 Options for Treatment SYStem .........cccoevevenirenneceeeeees
6.1.1 Option 1 Centralised Treatment Plant............c.cccoooevvcvieircirinnnes
6.1.2 Option 2 De-centralised Treatment Plant.............ccccocovieiiirinnnnne
6.1.3 Option 3 Individual Treatment Plant............cccccooveerveviericrieiennes
6.2  Reticulation NEtWOrK .........ccoeriviiiniiriineeeeseeesee e
6.3 DesSign CaPaACILY .......cevevrierererrieeeeiriieeei e
6.4  Effluent Management ...
6.4.1 Effluent QUAlItY.........cocvvevereieseecsee e

6.4.2 Effluent DISPOSA .........ceureerieireiriieieireie et
6.4.2.1 IFTQALION .o s

Page ii

Ella Bay Master Planned Community
EIS - Infrastructure Requirements and Waste Management

ETS Group
JHSREBO1



6.4.2.2 RECYCIE. .o 90
6.4.2.3 Fire Fighting StOrage........coveveuieeieisieeseese e 90
6.4.3 Wet Weather StOrage.........oveeeeireiererreereereieieeessssseese e ssessssssseseessesessesens 90
6.5  Operation and Maintenance of SYSIEM .........c.ccvmninnnreceese e, 91
6.6  ManagemENE PIANS ........cccciiuiiiiisiceies e 92
6.6.1 Stormwater Management Plan...............ocrnneneeneeineieseesseeseese e sssseees 92
6.6.2 Effluent Irrigation Management............c.corerrerrerenineneenenesecseeseeseeseee e 92
6.6.3 Vermin Management...........ccvrerennierniee s sens 92
6.6.4 Equipment Failure Management............ccccvevreeniinniee e 92
6.6.5 Solid Waste Management ..o es 93
6.6.6 Noise and Odour Management...........c.cveurieinenieineinie e 93
6.7  MONITORING & REPORTING .......cccoteiieriieiieriieinsiseie ettt sessssessssssessssnsennas 93
6.7.1 Routine Monitoring Program - Sewage Treatment Plant ... 93
6.7.2 Emergency Monitoring Program ... seesseeeseeseeseeessesseenas 93
6.7.3 REPOIING ...ttt 93
7 Infrastructure - TelecomMMUNICALIONS.........ccvinrinnnn i ————— 94
T8 VISION ittt 94
7.2 Provision of INfrastruCIUNe ........c.ccveueiiieiiseeseeee e 94
8 Waste Management ... sssssssssssssssssssssssesens 95
8.1 AINEMISSIONS ..ottt 95
8.1.1 DUMNG CONSIIUCHION ......ocveeiicieiees et 96
8.1.11 Air EMISSIONS GENETated ........c.covueveiieriiieriiesieiseeesiesesisesessesssessseenns 96
8.1.1.2 Emission MinimiSatioN............ocreeieinininesssseese s 96
8.1.2 DUMNG OPEIALION ...ttt 97
8.1.21 Air Emissions Generated ... 97
8.1.22 Emission MinImISAtioN.............ocreeiirininieesseee s 97
8.2 S0lid Waste DISPOSAL........covrururemrererieeerireieereeieireees et 98
8.2.1 DUMNG CONSIIUCHION ......ocveeiicieiees et 99
8.2.11 Waste GENErated..........cocuuiirrieireieee s 99
8212 Waste MinimiSatioN ..o 99
8213 Treatment and DISPOSa ... 100
8.2.2 DUMNG OPEIatiON ......uuveeerreereieeseieeesisesiee st 100
8.2.21 Waste GENErated........c.covriererireiesineeee e 100
8222 Waste MiNIMISALON ..o e 103
8223 Treatment and DISPOSA ........c.cucveiiieniriieeseee s 103
8.3 LiQUId WASEE.....coovrieieiciceceeee ettt 104
8.3.1 DUMNG CONSIIUCHON ..ottt 104
Page iii
Ella Bay Master Planned Community ETS Group

EIS - Infrastructure Requirements and Waste Management JHSREBO1



8.3.1.1 Liquid Waste GENnerated ..o eeseees 104

8.3.1.2 Liquid Waste MinimiSation .............ccceeieverieeieresie e ssesees 105

8.3.1.3 Treatment and DiSPOSal..........coceururiririneireeneree et 105

8.3.2 DUMNG OPEIALION .......covuivirie ittt sttt 106

8.3.2.1 Liquid Waste GENErated ............cccccererierieeicrireiee e sisnens 106

8322 Waste MinimiSation ... seseenseees 106

8.3.2.3 Treatment and DIiSPOSal ........ccccoverirnninrcesess s 106

9 REFERENGCES ..ot sssss s sssssssssssssssssesssssssssssssesssssssasssssssssnes 107

APPENDIX A Little Cove Development - Sewage Treatment Plant Permit
APPENDIX B Little Cove Development - Sewage Treatment Plant

Site Based Management Plan

Page iv
Ella Bay Master Planned Community ETS Group
EIS - Infrastructure Requirements and Waste Management JHSREBO1




NS

List of Figures
FIGURE 1-1 ELLA BAY MASTER PLANNED COMMUNITY ....cccuvteitireriieenireenieeenireennreensreensnessseesnnesnes 5
FIGURE2-1  LOCAL BUS SERVICE COVERAGE .....cc.eeetiiiiieeienienieenieenieeneeteeesesinesieesseesneennesnnenane 6
FIGURE 2-2  TAXI SERVICE COVERAGE .....cccuteiieiiiniiiniieieeieeteetesieenieenaeeneenneeanestnesueesseeneennesanenaee 8
FIGURE 2-3  RAIL INFRASTRUCTURE .....ceiiuiiiniieeniiteniieeniteesiteeeitee st e et e steesateesabeesateesabeesaseesabeesaneens 9
FIGURE 2-4  AVIATION FACILITIES AND SERVICES .......ceetiitieitienteeieeeeeeesneesneesteeeeeneeeneesneesseenseas 11
FIGURE 2-5 ELLA BAY ROAD UPGRADE DESIGN DRAWINGS ......cortiiiiiieniieniienieenieeieeieeeie s nees 13
FIGURE 2-6 MOUNTAINOUS ACCESS ROAD OPTION .....ccutiiiiriieiiiiieieeiie st sieenieeie et seeeseeenieas 20
FIGURE 2-7 TUNNEL OPTION — ROUTE PLAN ....ccuutiitiitinitiieeieenteeiteeetesieenieenieeaeeneesieeseeenueenseenneens 21
FIGURE 2-8  TUNNEL OPTION = SECTION ....c.uteruteiirieritenieenteeteenteeirentnesiaesseenseesseeneesmeesueesseensesseens 21
FIGURE 2-9 HOURLY TRIP GENERATION PROFILE (TWO-WAY)....ceoterieeieereniieneeeieeeeesesnesenesenes 25
FIGURE 2-10  MONTHLY VARIATION IN OCCUPANCY AND VEHICLE TRIPS .....ccceevieiraiieienieenen. 25
FIGURE 2-11  FLYING FISH POINT, TRAFFIC ROUTE — OPTION 1 ..ocoiiiiiiiiiiiiiiieiieeeeee e 27
FIGURE 2-12  FLYING FISH POINT, TRAFFIC ROUTE — OPTION 2 ....ooiiiiiiieieeeeeeeiieeeeeee e 28
FIGURE 2-13  FLYING FISH POINT, TRAFFIC ROUTE — OPTION 3 ....coiiiiiiiiiieeeeeeeiieeeeeee e 30
FIGURE 2-14  FLYING FISH POINT, TRAFFIC ROUTE — OPTION 4 ........ccoiiiiiiiiieeeiieeeeiiee e 32
FIGURE 2-15  COCONUTS, TRAFFIC ROUTE .....ccoouttiiiiiiieeieeeeee et eeeavare e e e 34
FIGURE2-16  MARINE AREA WITHIN 10KM...c..cooiiiiiiiniiniiniieieeieeie ettt 39
FIGURE 3-1 ON SITE ELECTRICITY GENERATION SCHEMATIC ......ceevuiieniieeniieerieeniieeseeesreesneenanes 48
FIGURE 3-2 EPA INFORAMATION ON STAND-ALONE POWER SYSTEMS......cccccevieriiaiieienieneeenenn 49
FIGURE 4-1 CLIMATE DATA FOR INNISFAIL......eeittitiiiieiieeiieetcesieeie et seee et eneeeneesneenneas 57
FIGURE4-2 RAINWATER CAPTURE VS USAGE GRAPH - RESIDENTIAL .......covcteniieiieienieniienieenneen 61
FIGURE4-3 RAINWATER CAPTURE VS USAGE GRAPH — MULTI UNIT RESORT BUILDING............ 63
FIGURE 4-4 RAINWATER CAPTURE VS USAGE GRAPH — 2 UNIT RESORT BUILDING..................... 65
FIGURE 4-5 SCHEMATIC WATER SUPPLY SYSTEM......ceoctiriiemiieiiarenirenieenieenieeueeeesieesieesseenseeneens 67
FIGURE4-6 WATER SUPPLY SYSTEM NETWORK PLAN ....c.ccociiiiiiiiiiiiiiiineciiccrceeeeeeen 68
FIGURE 5-1 TYPICAL STORMWATER SWALE .....cocuteiiiiiniieniienieenreeieetesntenieesueeseesseennesenessnenseensees 72
FIGURE 6-1 SMALL PACKAGED TREATMENT PLANT .....ceeutiitietieiteeteeeeeieseeesneenteeeeenseeneesneesseennens 84
FIGURE 6-2  SEWAGE SYSTEM = PLAN ..ottt ettt neees 86
FIGURE 6-3 RECYCLED WATER SYSTEM DIAGRAM ......cootimiieniianiieieeiesiiesieesieenteeeeenteeseessaesieenneas 90

Page v
Ella Bay Master Planned Community ETS Group
EIS - Infrastructure Requirements and Waste Management JHSREBO1



NS

List Of Tables
TABLE 2-1  PASSENGER RAIL SERVICES .....ccotiriiiiiiiinitiiieniteieeteeetesieesieenie e et st seeesieenseenneens 10
TABLE2-2  RAILWAY LEVEL CROSSINGS ....c.ueeruieiiriiinieetieiieteetennesinenieeseeneenesanesueesseeseenneens 10
TABLE 2-3  DAILY TRIP GENERATION — OPERATIONAL PHASE (VPD TWO-WAY) ...cceeveveereiranenns 24
TABLE 2-4  SINGLE CARRIAGEWAY ROAD WIDTHS .......ciitiiiiieiieiieiieeiieeiee it 26
TABLE 3-1  ESTIMATED ELECTRICITY DEMAND.......ccceiiiitiiitieiieiieiie et ene 42
TABLE 3-2  ESTIMATED EFFICIENT ELECTRICITY DEMAND .......ccotiiiiiienieniienieeieeee e 42
TABLE4-1  ESTIMATED DAILY WATER DEMAND ......coiiiiitiiiiiiiiiiieieniee ittt 53
TABLE4-2  RESIDENTIAL AND UNIT DEMAND (NO DEMAND MANAGEMENT) ...ccocoviniinieenieennenns 54
TABLE 4-3  RESIDENTIAL AND UNIT DEMAND (WITH DEMAND MANAGEMENT).......ccoceeneinieennennn 54
TABLE4-4  RESIDENTIAL AND UNIT DEMAND (DEMAND MANAGEMENT + RECYCLED WATER)...54
TABLE 6-1  GENERATED SEWAGE FLOWS ..ottt 87
TABLE 6-2 ~ TREATED EFFLUENT QUALITY ...eecoviiiiieerieeieeeteeeteeeseeeseeeseessesesseesseessessssessseens 88
TABLE 8-1  AIR QUALITY STANDARDS ....uuviiiiittiieeetieeeetteeeeetteeeeeteeeeeeaaeeeeetveeeeesesseeseseeensseeeanans 96
TABLE 8-2  SOLID WASTE GENERATED - CONSTRUCTION .....cctteutiauienieenieenieeieetesieeseeeneeenseeneens 99
TABLE 8-3  SOLID WASTE GENERATED - OPERATION......c..certiiiiiienieanienrenirenieenieenieeaeeneesmeenees 100
TABLE 8-4  SOLID WASTE — OPERATIONAL RECYCLING RATES ....ccccoviiiiiniiiiiiiiciciicnicneee 101
TABLE 8-5  SOLID WASTE — OPERATIONAL (SECONDARY WASTE) RECYCLING RATES ............ 102
TABLE 8-6  LIQUID WASTE GENERATED - CONSTRUCTION......c..ceruietieurinrenireieeieerennennenaeennee 104
TABLE 8-7  LIQUID WASTE GENERATED - OPERATION .....ouvviiiiiiiiiniieeieeeeeeinieeeeeeeeeesnnaeeeeeeeeenns 106

Page vi
Ella Bay Master Planned Community ETS Group
EIS - Infrastructure Requirements and Waste Management JHSREBO1



.0

G R O UFP

1 Introduction

Located in North Queensland’s Johnstone Shire, 88 km south of Cairns and 10 km north east of
Innisfail, Ella Bay is recognised as one of the last available significant beachfront development
sites on the Queensland Coast between Hervey Bay and Port Douglas. Ella Bay is located in a
natural amphitheatre, surrounded on three sides by world heritage tropical rainforest and

hemmed by 4 km of pristine Coral Sea coastline.

Ella Bay Developments Pty Ltd propose to transform the existing 450-hectare operating cattle
station into a fully master-planned, integrated tourism and residential lifestyle community over a
ten to fifteen year period, with the opportunity to set new benchmarks for sustainable
development worldwide. The proposed development will incorporate 540 residences located
around an 18-hole golf course, with ocean or heritage listed rainforest views, four five-star resort
precincts with prime ocean frontage and beach access, a village precinct comprising of mixed
retail, professional services, dining and office usage, an educational precinct comprising of a St
Peter's Lutheran College international school, a sustainable development research institute in
partnership with James Cook University and The University of Queensland, a ‘signature’
championship 18-hole golf course, and associated public infrastructure. All infrastructure will be
delivered in a manner which sets new standards in ecologically sustainable development,
designed to promote self-sufficiency, particularly in relation to energy, water and sewerage
management. In order to construct a modern, sustainable community, the restoration and
rehabilitation of existing degraded land together with the preservation of existing remnant

vegetation is a key component of the design philosophy.

Summary of key components

Town centre / Village precinct

The cosmopolitan community village precinct will service the needs of the visiting and resident
population. The proposal features a free public pool, together with a village area up to four
storeys in height consisting of a small supermarket, cafés and restaurants and resort fashion
stores. Offices for professional services, such as a solicitor, accountant, real estate office and
medical practitioners will service the local community, while a floor of private offices will also be
provided to support the working professional residents within the Ella Bay community. Modern
information and communications technologies will be pursued with separate serviced offices

linked through broadband also proposed.
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Resort precincts

There are four distinct resort precincts within the Ella Bay development proposal. These are the
R1, R2 and R3 resort precincts as well as the CC resort and golf course precinct identified on

the Master Staging Plan

These resorts are likely to be five-star and comprise of self-contained apartments typically
ranging from one to three bedrooms, as well as a small number of penthouses, with a total of
860 dwellings. The target audience for these resorts will be predominantly the tourist market,
however, some may have a mix of permanent ‘lifestyle living’ residents. Each of the resort
precincts is designed to also service the immediate residential areas, with sharing agreements
between the resorts and the surrounding lots. It is anticipated that two of the resorts will include
conference facilities and that the meetings and incentives market will be a significant proportion

of the visitors staying at Ella Bay.

R1 resort precinct

It is proposed that the R1 resort precinct will comprise of up to four-storey beachfront
apartments with rooftop terraces integrated into the village precinct, incorporating restaurants, a
pool, a day spa and conference facilities. These proposed self-contained resort apartments

would have half-basement car/buggy parking with lifts providing access to each floor.

R2 resort precinct

The proposed R2 boutique resort precinct comprises of two-storey eco-beachfront apartments,
with rooftop terraces and half-basement car/buggy parking. The precinct will also include a

restaurant, day spa and pool intended to service both the tourist and residential populations.

R3 resort precinct

The proposed R3 boutique resort precinct comprises of single-storey eco-beachfront villas, with
a centralised parking area. The precinct will also include a restaurant, day spa and pool

intended to service both the tourist and residential populations.

All beachfront buildings will be set back from the strip of coastal vegetation that will be retained

S0 as to protect the natural amenity of the area.
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CC resort and qolf precinct

The CC resort area is likely to consist of up to four-storey country club-style apartments with
direct access to the golf course clubhouse. The proposed distinctive clubhouse will incorporate

a bar, restaurant and conference facilities.

The golf precinct will consist of a signature championship 18-hole golf course as part of the
development, designed by Graeme Marsh. At present, the closest golf course in the region is
Paradise Palms which is over 1 12 hours drive north (140 kilometres away). The golf course will
be designed to maximise the opportunity for environmental regeneration, through the retention
of the vast majority of existing vegetation and extensive tree replanting, as well as being
irrigated with recycled water treated to Class A+ standard. The proposal will offer golf course

frontage to many of the proposed residences.

Residential precincts

It is proposed that there will be a total of 540 residential lots within the development ranging
between 700m? and 1,000m? in size. Given the natural sloping of the site, most lots will enjoy
ocean views, with many having direct golf course frontage. Other lots will enjoy pristine
rainforest views, overlooking the world heritage listed national park. The protection of these
pristine rainforest areas will be ensured with their designation as conservation precincts under
binding conservation covenants. Conservation zones are to be preserved for the environment,

and no building works are allowed.

In keeping with Ella Bay Developments’ environmental philosophies, measures will be put in
place to ensure sustainable housing design is adopted throughout the Ella Bay site, with the
intention to minimise the disturbance of the natural environment throughout the life of the
development. To achieve this, Ella Bay Developments Pty Ltd intends to establish building
covenants that follow the Smart Housing principles. Housing submissions will be appraised by

an architectural review committee and subject to stringent environmental controls.

The incorporation of sustainable housing principles will improve the marketability of both the

residential and resort components and will fit well with the eco-tourism experience being offered.
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Education precinct

The education precinct is located immediately west of the village precinct/town centre and is
proposed to consist of a St Peter’s Lutheran international school, a community recreation
centre, a small church and a proposed institute for sustainable development in collaboration
with the University of Queensland and James Cook University. The collaboration with the
universities will ensure a process of ongoing improvement in best practice sustainable

development technology.

Conservation corridors

An important aspect of the Ella Bay development is the presence of wildlife, including vulnerable
and endangered listed species including the endangered southern cassowary. The
development proposal aims to incur no negative impacts upon the native fauna population,
through the net expansion of potential habitat and the protection and widening of east-west and
north-south movement corridors. The proposed wildlife corridors will link the Ella Bay national
park on three sides of the property so that wildlife can be safely re-established. The proposal
indicates certain areas where fauna could potentially be harmed, such as major road and beach
areas where they may come into contact with human populations. Such sites will be fenced off
and designated crossing points established so as to allow for safe movement of all fauna,
including the southern cassowary. As part of the revegetation proposal, approximately 500
thousand trees will be planted, thickening the current movement corridors and serving to

enhance the visual amenity while increasing the size of possible habitat.
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ELLA BAY

Figure 1-1 Ella Bay Master Planned Community
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2 Infrastructure - Transport

A review of the traffic and transport related elements of the Ella Bay Integrated Resort Project —
Terms of Reference for an Environmental Impact Statement has been completed with the key
information and findings presented in detail. The issues from the EIS Terms of Reference are
included for easy reference.

2.1 Existing transport elements

TOR - EXxisting pedestrian or cycle paths within 10km of the site boundaries.

e Pedestrian and cycle paths within 10km of the site boundaries consist of local
pedestrian and cyclist paths through Flying Fish Point. It is not proposed that these
paths will provide connections for pedestrian or cyclists between the subject site and

Flying Fish Point.

TOR - Existing public passenger transport services within 10km of the site boundaries, including

school bus, schedules bus, taxi and ferry; and provide details of timetables, contract areas,

patronage, and associated infrastructure.

e Local Bus Services

The area of local bus service coverage within 10km of the subject site is

7

Ella-Eay 10km Buffer

Figure 2-1 Local Bus Service Coverage
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Two local bus services operate within this coverage.
» TransNorth Bus and Coach:
O School services during weekday mornings and afternoons;

O Local scheduled services between Monday to Saturday inclusive;

O

Hourly scheduled services between 9:00am and 2:30pm;
0 No services to Flying Fish Point; and

O No connection to rail services.

» Hasties Bus and Coach:
O School services during weekday mornings and afternoons;

O Local services between Monday to Saturday inclusive;

O

Seven town-based local scheduled services per day; and

O

Coverage includes Flying Fish Point to Ella Bay turn-off.

Local bus service patronage was not able to be provided by the operators. However,
existing patronage is expected to be quite low.
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e Taxi Services

The area of taxi service coverage within 10km of the subject site is shown in Figure 2-2.

Ell=-Bay 10km Buffer

Figure 2-2 Taxi Service Coverage

Within this coverage area Queensland Transport has allocated ten taxi licences. Local
taxi patronage was not available.

e Ferry Services

Within 10km of the subject site there are no ferry services.
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TOR - Existing rail infrastructure within 10km of the site boundaries, including usage patterns for

freight traffic, passenger traffic, and railway level crossings.

Within 10km of the subject site existing rail infrastructure consists of the Brisbane to
Cairns rail line. This rail line passes through Innisfail Station, also within 10km of the
subject site. This infrastructure is presented in Figure 2-3.

—_————————

Figure 2-3 Rail Infrastructure

The Brisbane to Cairns rail line caters for both freight and passenger tranportation, with
Innisfail Station providing a stop for the loading and unloading of freight as well as for
passenger embarkment / disembarkment (ie Sunlander and Tilt Train services).

At this station trains are able to attach and. / detach carriages.
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Information pertaining to the quantum of freight and passengers was not available.
However, passenger rail service information was obtained and is summarised in Table

2-1.
Table 2-1 Passenger Rail Services
Service Direction
Day of Week | Northbound | Southbound
Monday 1 -
Tuesday - 3
Wednesday 1 1
Thursday - 1
Friday 1 -
Saturday 3 3
Sunday - 1
Total Weekly 6 9

Source: Queensland Rail

A number of railway level crossings are located within 10km of the subject site. These are
described (ie location, type) in Table 2-2.

Table 2-2 Railway Level Crossings

Road Crossing Type Infrastructure
Aerodrome Road Public Level Signs only
Douglas Road Occupation Signs only
Backhaus Street Occupation Signs only
QRMTCE Crossing QR Nil
Bruce Highway Public Level Flashing Lights
Power Street Public Level Flashing Lights
SeePoy Road Public Level Flashing Lights
Old Ferry Road Occupation Signs only
Garradunga Road Public Level Signs only
Todd Road Occupation Signs only
Mamu Road Public Level Signs only
Goldmine Road Public Level Signs only

Source: Queensland Rail
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TOR - Existing aviation facilities and services within 10km of the site boundaries, including

civilian airport, navigational aids and communication facilities; and their usage patterns.

Aviation facilities and services are located at the Innisfail Aerodrome within 10km of the
subject site, as shown on Figure 2-4.

4
7
8
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—
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/’// 2
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—_————————

~

ST Y ¥

)

N

Figure 2-4 Aviation Facilities and Services

Key aspects of the Innisfail Aerodrome are as follows:

. Categorised as a Registered Aerodrome (registration number R133) (According
to the Civil Aviation Safety Authority, the maximum level of service provided for a
Registered Aerodrome is the provision of repeat or frequent charter of more than
30 passengers);
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. Includes pilot training operations;

. Includes chatter flight operations;

. Usage patterns are quite low and irregular; and

. Does not cater for domestic aviation services. The airstrip has a bitumen seal and

is 1,353m long. In comparison the airstrip at Maroochydore Airport (which caters
for domestic services) is 1,797m long. It would be required that the Innisfail
Airstrip extend in length by approximately 450m in order to cater for domestic

aviation services.

2.2 Road transportation requirements

TOR - Arrangements for the transport of plant, equipment, products, wastes and personnel
during both the construction phase and operational phases of the project. The description
should address the use of existing facilities and all requirements for the construction, upgrading
or relocation of any transport related infrastructure.

2.2.1 Site Access

Several different options to provide road access to the site have been investigated.

Option 1 - Ella Bay Road

The development conditions for the adjacent site at Little Cove Ella Bay specified that the
Ella Bay Road be upgraded to a bitumen road from its current gravel condition. The width
of the road from Flying Fish Point to Heath Point is to be 6m then 4m wide continuing to
the development. The current road is in relatively good condition so the upgrade should
only require minimal construction. The upgraded road will provide a suitable access road
for the Little Cove development as well as for the initial stages of the Ella Bay
Masterplanned Community development, but it should be noted that the road will only
support a low speed environment (40 to 50km/h) due to the topography and consequently
winding road geometry.

Below are the design drawings for the upgrade as part of the works carried out for the
Little Cove development.
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Option 2 - Mountainous Road Option
A second road access from the west was investigated to supplement Ella Bay Road.

The route of this option was chosen so as to disturb areas within the National Park as little as
possible. As a result, the route has a number of hairpin bends and switchbacks and also
traverses a high part of the range.

The possible alignment identified transversed the range with an average grade of 6% and a
maximum grade of 10%. The alignment has been indentified using a topographic photo and will
need more detailed survey of the site to confirm whether it is suitable or even possible at the
required grades. Figure 2-6 is a sketch plan of the alignment.

ROAD C1|PTION

Figure 2-6 Mountainous Access Road Option

After discussion with the Queensland Environmental Protection Agency and the Department of
Environment and Heritage (Federal) it was decided not to pursue this option further because
this option involves passing through World Heritage Rainforest and environmentally sensitive
vegetation.
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To eliminate the topographical and environmental problems with the mountainous road a tunnel

option was investigated. A dedicated road reserve currently exists along the southern boundary

of the site heading west and then south and preliminary data showed that a tunnel was

possible. However, due to the associated environmental issues and excessive cost this option

was determined not to be viable.

Figure 2-7

Tunnel option - route plan

Figure 2-8

Tunnel option - section
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Recommended Access

After extensive analysis and discussions with the relevant stakeholders and government
departments, it was concluded that the upgrading of Ella Bay Road was the best option for Ella
Bay Developments Pty Ltd to pursue.

However, there are a number of alternative routes / options from where Ella Bay Road meets
Flying Fish Point and the Coconuts. These further sub-options are discussed in Section 2.2.4.

2.2.2 Traffic Generated

As established in Section 2.2.1, Ella Bay Road would form the sole connection for movements

between the proposed development and Flying Fish Point by motor vehicles. The ftraffic

generated by the development has been calculated as follows.

1.

The traffic generating characteristics of the proposed development during its operational
phase have been assessed in accordance with Main Roads’ Resort Traffic Surveys (1989).
This report uses data from traffic count and guest interview surveys conducted at 22 resorts
in Queensland to develop guidelines for quantifying the traffic generating characteristics of
new tourist accommodation facilities.

2. The size and characteristics of the proposed development were compared to similar
facilities surveyed for the Main Roads report. These were found to include:
e Port Douglas
e Capricorn lwasaki
e Kooralbyn Valley
3. This assessment takes into account:
e the expected scale of the development (ie 860 resort apartments + 540 residential lots);
¢ the range of on-site facilities (ie retail, commercial, educational, restaurant and dining,
recreation and personal services);
e its function as a destination in itself (as opposed to a base for extensive day trip
activities);
e the relative remoteness of the resort from major urban conurbations; and
e the expected number of guest, resident, staff, service and bus trips generated during an
average day.
Page 22
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4. The number of daily vehicle trips generated by guests and residents (ie to/from the resort)
during peak holiday times has been estimated accordingly:

e Guest Trip Rate: 0.7 - 1.5 vpd / occupied room

e Number of Rooms: 1,400 rooms (ie apartments + residential dwellings)
e Design Occupancy: 90%

e Guest Trips: 880 - 1,890 vpd

5. The number of resort staff expected during peak holiday times has been estimated
accordingly:

e Staff Ratio: 1.2 — 1.6 staff / fully serviced occupied room
e Number of Rooms: 860 rooms (ie apartments only)

e Design Occupancy: 90%

e Number of Staff: 930 - 1240 staff

6. Staff are expected to reside off-site and commute to the resort on a daily basis. Thus, the
number of daily vehicle trips generated by staff (ie to/from the resort) during peak holiday
times has been estimated accordingly:

o Staff Trip Rate: 20 + 1.32 * No Staff
e  Number of Staff: 930 - 1240 staff
e Staff Trips: 1250 - 1,660 vpd

7. The number of daily service vehicle trips (ie to/from the resort) during peak holiday times
has been estimated accordingly:

e Service Vehicle Trip Rate: 0.6 * No. Staff + 14 (for up to 450 staff)

o Staff numbers are 930 — 1240 and economies of scale apply beyond 450 staff.
Therefore 450 staff is used in the calculation.

e Service Vehicle Trips: 280 vpd
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Bus/coach Trips:
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The number of bus/coach trips (ie to/from the resort) during peak holiday times has been

0.2 vpd / occupied room
860 rooms (ie apartments only)
90%

160 vpd

9. The total number of daily vehicle movements to/from the resort during peak holiday times is
summarised in Table 2-3. This equates to 2570 — 3,990 vpd.

Component Low High
Guests 880 1,890
Staff 1250 1,660
Service Vehicles 280 280
Buses / Coaches 160 160
Total 2,570 3,990

Table 2-3

Daily Trip Generation — Operational Phase (vpd two-way)

TOR - Anticipated times at which movements may occur.

The distribution of resort traffic by time of day during peak holiday times has been estimated
based on the data presented in Main Roads’ Resort Traffic Surveys (1989) and is shown in
Figure 2-9. On average, traffic flows to/from the resort are expected to peak during the late
morning (ie 11am to 12noon). Significantly lower volumes are expected during the traditional
commuter peak periods. The expected variation in these figures is shown in Figure 2-9.
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Figure 2-9 Hourly Trip Generation Profile (two-way)

Similarly, the distribution in resort occupancy, and hence resort traffic, by month of year has
been estimated based on the data presented in Main Roads’ Resort Traffic Surveys (1989). This
is shown in Figure 2-10. On average, traffic flows to/from the resort are expected to peak during
the summer months / school holiday periods (eg July to October). Significantly lower volumes
are expected during cooler / non-school holiday times (eg February to May).

120%
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80% A

60% | A N

% of Yearly Peak

40%

20% + —m—High —&—Average —e—Low

0%

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun
Month

Figure 2-10 Monthly Variation in Occupancy and Vehicle Trips

2.2.3 Impacts on Ella Bay Road
Based on the calculations in Section 2.2.2, the total number of daily movements to/from
the proposed development during peak holiday times is expected to be in the order of
2570 — 3990vpd.
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A review of AUSTROADS’ Rural Road Design — A Guide to the Geometric Design of

Rural Roads suggests single carriageway road widths as shown in Table 2-4.

Table 2-4 Single Carriageway Road Widths
Design AADT
Element 1,000-3,000 >3,000
. 7.0m 7.0m
Traffic Lanes @x3.5m) | (2x3.5m)
Total Shoulder 2.0m 2.5m
Shoulder Seal 1.0m 1.5m

Source: AUSTROADS' 'Rural Road Design

It should be noted that the road widths presented in Table 2-4 are based on average
annual daily traffic (AADT) volumes. Given that the proposed development’s traffic
volumes have been estimated for;

» peak holiday times,

» a higher number of staff than is likely as not all rooms are fully serviced on a
daily basis,

it would be reasonable to expect that AADT volumes generated by the proposed
development would be somewhat less than that calculated.

Therefore, as the volumes can be expected to be on average less than 3,000 AADT it is
concluded that Ella Bay Road, which connects the proposed development to Flying Fish
Point, would need to exhibit (and be maintained at) the following road widths:

. Traffic Lanes:  7.0m (2 x 3.5m)
o Total shoulder: 2.0m (unless the terrain and fauna does not allow)
. Shoulder seal:  1.0m

The locations at which this road would need to be upgraded consistent with the above
requirements will be identified through a detailed design process. However it is envisaged
that construction work at any location where additional road width (above that already
provided) is required will be sympathetic with the existing fauna and topography to ensure
there is little to no impact on the surrounding environment. The upgrading of the road to
the above standards will be done on a staged process with the timing of such works
determined by the actual traffic generated by the community population.
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2.2.4 Impacts on Flying Fish Point

TOR - The proposed transport routes (including waterway crossings).

The possible transport routes through Flying Fish Point are as follows:
Option 1.

A route through the Flying Fish Point urban area was specified in accordance with the
development approval of the existing development, Ella Bay. The route required
intersection upgrading and channelisation works to the Ruby/Judy St and Judy/George St
intersections. The entire route involved the use of Elizabeth, George, Judy and Ruby
Streets before connecting onto Ella Bay Road.

This option provides the benefit of the use of the existing street network as well as
minimal upgrading of the existing road pavements.

However, there will be increased traffic through the existing urban area as a result of this
option, impacting on existing Flying Fish Point residents.

5= |
g 5| g 4
ﬂ‘ |E!__ :5; ]
=) ] _"-
RUBY STREET -+ Pt
Intersection to I EE ; E
be upgraded L8t gl 5|
L
Flying Fish Point o LY e

(} = ]
100 20 AT ST~ 'l}

metres

Figure 2-11 Flying Fish Point, Traffic Route — Option 1
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Option 2.

Option 2 involves the construction of a new road on the western side of the existing urban
area.

This option provides the benefit of reducing through traffic in the local streets within Flying
Fish Point by diverting or bypassing traffic directly to Ella Bay Road. This option does not
directly affect existing properties, although it does pass the back of some sites.

The negative aspect of this option is that there will be an impact on the rain forest
environment directly behind the urban area. The route is mountainous and will require
significant earthworks. There will be a need to extensively clear vegetation along the
route including remnant vegetation that is mapped as ‘being of concern’. This will disturb
and impact on fauna and cassowary habitat. The proposed route is not within a dedicated
road reserve and will require a change in title arrangements to in the road reserve. This
option may also reduce the economic opportunity available to the Flying Fish Point
community because any traffic to the development will bypass the established area.

e

w’“‘w
FELDT STREET
ESPLANADE

Figure 2-12 Flying Fish Point, Traffic Route — Option 2
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Option 3.

This option allows all traffic to enter the start of the urban area and then diverts through
traffic onto an esplanade road. At the northern end of the urban area the new road would
divert west, passing below the existing aquaculture farm, to join Ella Bay Road. The
section of Ella Bay Road from the connection point south to Ruby St will be closed.

Previously an esplanade road had existed along the full length of beach front before it
was washed away. The dedicated road reserve for that road still exists. This section of
beach front has in recent years become very unstable and rock protection walls have
been installed in an attempt to manage the problem (with limited success). The road has
been fully constructed along the top of this rock wall between George St and Ruby Street
but the remainder of the road will need reconstruction. At the northern most end of the
esplanade the Council has erected fencing to stop pedestrian access after a child was
killed in a wall collapse a few years ago. Currently beach erosion directly affects
approximately 34 residential lots that are on the eastern side of the un-constructed
section of the esplanade.

The benefits of this option are;

» the construction of the esplanade road will provide a protection buffer to existing
residences from the ocean and there may be an opportunity to make the
existing sea wall safe.

» Closure of that section of Ella Bay Road provides the environmental benefit of
restoring the connection between currently forested areas either side of the
road.

» Affects approximately the same number of residents as Option 1.
However, the negative impacts of this option are;

» Clearing of vegetation

> Potential title issues

» Redctification of the sea wall will be expensive

» Existing water front residents that currently adjoin the beach will now have an
esplanade road between their property boundary and the beach.

» Little reduction in the social impacts of increased traffic on the residents of
Flying Fish Point when compared to Option 1.
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Figure 2-13 Flying Fish Point, Traffic Route - Option 3
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Option 4

This option uses the same route through Flying Fish Point as Option 3, but instead of
constructing a connection road along the southern boundary of the aquaculture farm, it is
proposed to extend the esplanade road north along the remainder of the road reserve up
to Heath Point.

This option has many of the benefits of Option 3. Additionally, it allows for more of the
existing Ella Bay Road to be closed, thus restoring environmental connectivity.

The benefits to this option are:

» The construction of the esplanade road will provide a protection buffer to
existing residences from the ocean and there may be an opportunity to make
the existing sea wall safe.

» Closure of that section of Ella Bay Road provides the environmental benefit of
restoring the connection between currently forested areas either side of the
road.

» Affects approximately the same number of residents as Option 1. Allows for
more of the existing Ella Bay Road to be closed, thus restoring environment
connectivity.
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Figure 2-14 Flying Fish Point, Traffic Route — Option 4

However, the negative impacts of this option are:

>

vV V VYV V¥V

Clearing of ‘Of Concern’ vegetation

Potential title issues

Construction in a Erosion Control Zone
Construction in a Coastal Management Zone

Loss of critical fauna habitat through clearing of vegetation that is mapped ‘as of
concern’.
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Analysis of options

Based on the previous information in Section 2.2.4, a critical analysis of the options can be

carried out.

e Due to a number of significant environmental issues, Option 2 at this stage of the

investigation is the least favourable option.

e Option 3 and 4 may marginally reduce the impact on the existing urban area but also
require significant works to be carried out along the beach foreshore. This would mean that

significant coastal management and environmental issues need to be resolved.

e Option 1 is an existing road system and while the use and upgrade of this system will

impact on the local community, it appears to provide the best environmental outcome.

As such it is recommended that Option 1 should be investigated and developed in the most
detail for further discussion / approval. Option 3 and 4 should not be totally discounted for
further investigation if all stakeholders agree that these options may be viable from approval,

construction, operation, environmental, social and economic view points.
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2.2.5 Impacts on Coconuts
The residential area on the coastline between Innisfail and Flying Fish Point is called Coconuts.

This residential area is relatively small and has Flying Fish Point Road passing through it.

With the predicted increase in traffic it is anticipated that the four way intersection with Bay
Road and the Esplanade will require upgrading. The current concrete kerb channelisation would
need to be replaced with a roundabout of suitable size. Another option would be to locally divert
Flying Fish Point Road to the north of this area. The terrain and vegetation in this area would

make this a viable option to be further investigated.

&

f |I i
Alternate Route il

Intersection to be upgraded

Figure 2-15 Coconuts, Traffic Route

2.2.6 Impacts on Maintenance

TOR - Need for increased road (and waterway crossing) maintenance and upgrading.

With the increase in population in the area it is expected that increased maintenance will
be required along major access routes. The extent of increased maintenance to the
existing roads and infrastructure would be calculated and controlled by the existing
maintenance facilities provided by Johnstone Shire Council. Any upgrading works would
be carried out at a time when population growth made it necessary for this to occur.
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Transport Within the Community

Method of movement (including vehicle types and number of vehicles likely to be used).

2.2.8

Reduce dependency on cars (more transport choices).

The transport vision of Ella Bay Development Pty Ltd is that the residents will actively
participate in a culture for the community that is not dominated by cars as the main form
of transport.

Due to the relative remoteness of the development from nearby air and rail terminals, it is
expected that a high proportion of guests would arrive by car or coach (in the order of
80% and 20% respectively. However, given that internal transport systems of the
proposed development, it is envisaged that there will be a reduction in the dependency
on private motor vehicle once guests have arrived in the community.

A conventional road system will be installed allowing cars, trucks, etc. to access all areas
of the community. However, it is envisaged that many of the internal trips by residents will
be made using electric and gas powered golf buggies or similar style transportation. To
support this further the community management company will operate a small shuttle bus
service throughout the community. If a resident wishes to use their car to travel to the
Village Precinct, it is likely that they will be required to park in a central location (for a fee).

Day visitors to the community who will be using the Village Precinct and Facilities will also
be required to park in the central location and then use the shuttle bus.

All residents, guests and visitors will also be encouraged to cycle or walk for internal trips
and numerous pedestrian and cycle paths will be provided throughout the development.

In conjunction with the internal shuttle bus service, the community management is likely

to operate an external shuttle bus service between the site, Flying Fish Point and Innisfail.

This would provide for such users as:

o Employees of the proposed development residing in the Flying Fish Point or Innisfail
area; and

e Persons staying within the proposed development travelling to/from Flying Fish Point
or Innisfail for other needs or services not provided at the proposed development.

There may also be an opportunity for the existing public transport facilities, which operate

in and around Flying Fish Point and also Innisfail, to provide services to the community.

Impact Mitigation

The developer should consider implementation of proposals that will reduce the impact of
the development on the community of Flying Fish Point. Such measures could include;

» foreshore beatification landscaping, and

» streetscape beautification landscaping
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2.3 Construction Traffic

TOR - The volume of traffic generated by workforce personnel, visitors and service vehicles.

In terms of the total numbers of construction vehicles at any time, it is not expected that
the number and type of ftraffic generated during the construction period will be
significantly different to that generated by a typical residual / resort development (eg

predominantly tradeperson’ vans, concrete trucks and earth moving equipment).

It is impossible at this point to accurately determine the volume of traffic generated by
construction activities as the staging of works will be drawn out over a period of time
generally determined by the sales rate. An order of magnitude estimate would indicate
that;

e During the civil construction works a construction team of 40 people would be
required and materials deliveries would average ten a day. The construction period
would be approximately 20 weeks for each stage.

e During the construction of each dwelling a construction team of five people would be
required and material deliveries would average five a day. It can be assumed that
four dwellings would be under construction at the same time and a construction
period of 20 weeks.

e During construction of a resort precinct and town centre a construction team of 100
would be required and material deliveries would average 15 a day. The construction

period would be in excess of 52 weeks.

TOR - The volume, composition (types and quantities), origin and destination of goods to be

moved including construction materials, plant, raw materials, wastes, hazardous materials.

The number and size of heavy vehicle movements generated during the construction
phase will depend significantly on the degree of cut / fill balance achieved on-site. The
movement of large over-dimension loads to/from the site are not expected. To reduce the
possibility of heavy vehicle movements appropriate measures will be put in place. These
include the use of a community title management, control of the architectural designs to
ensure slope sensitive and minimal impact designs, plus road design to ensure all
earthworks are minimised. Because the site is relatively flat the likelihood that heavy

machinery is needed will also be reduced.

It is expected that the majority of the raw materials used during the construction process
would be delivered by road from Innisfail, the surrounding Johnstone Shire area,

Townsville, Cairns and to a less extent Brisbane. The composition of these raw materials
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would include items such as, gravel, pipes, asphalt, cement, timber, bricks, building

materials, etc.

A recycling program will be in place to reduce waste but any waste generated during the
construction phase will either be recycled onsite or transported to the nearest appropriate

waste disposal facility in Innisfail.

The actual volumes of materials coming to and leaving the site can not be accurately

determined at this stage but procedures will be put in place to minimise these volumes.

TOR - Details of vehicle traffic and transport of heavy and oversize indivisible loads (including

types and composition).

Construction plant movement numbers would be small as items of plant could be
expected to spend significant periods of time on site between arrival and departure
movements. It is expected that the concrete deliveries will comprise the major portion of
large vehicle trips along with material supply vehicles. It is expected that these vehicles
will make their deliveries on an irregular basis, most likely out of peak traffic hours.

While Ella Bay Road is currently able to be used by large rigid vehicles, the use of
oversized vehicles will be restricted due to the topography of the road. If large floats are
needed, traffic control and possibly temporary closure of the Ella Bay Road might be
required, to enable plant to be transported to the site.

2.3.1 Reduce emissions and therefore improve air quality.

TOR - Proposed methods and procedures to maintain _acceptable EPA and community

standards in relation to dust and exhaust emissions.

The provision of the proposed development will increase motor vehicle emissions, given
that demand for new motor vehicle movements will be generated (in comparison to that
currently existing for the subject site).

During the operation of the development it is envisaged that the internal transport for the
development will be via the use of electric or gas powered golf buggies and small shuttle
buses. Because of the use of these types of vehicles, the pollution generated on site is
not expected to be equivalent to that produced from a standard development.

During the construction phase, Noise and Dust Management will be incorporated into an
Environmental Management Plan for the development. Below is a typical example.
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Purpose: Noise and Dust Management

Element To minimise the impact of noise and dust nuisance generated by earthworks and
construction activities and maintain amenity for adjoining residents. Compliance with this
objective is to meet the requirements set out in the Environmental Protection Reg. 1998 Part

2A Environmental Nuisance.

Policy All works undertaken on site are to comply with the above documents.

Performance Noise

Requ'rements Civil Engineering Works Specification Clause 9 included within the contract with the Principal

Contractor nominates the following normal hours of on site work:

. 6.30am to 6.30pm Monday to Saturday or business days
. No work on Sundays or Public Holidays
Any construction or earthworks activities outside of the hours nominated above will only be

permitted with the prior written approval of both the Principal and the relevant Local Authority

delegate.
Dust

Civil Engineering Works Specification Clause 21 included within the Contract with the
Principal Contractor specifies:

. Dust generated from the site and from earthworks is to be controlled so as not to
adversely affect adjoining properties, and to meet the requirements of the
Environmental Protection Act.

. No visible dust emissions must occur at the boundaries of the site during earthworks
and construction activities on the site.

. If at any time during the earthworks and construction activities, dust emissions exceed
the levels specified above, dust-generating activities must cease until sufficient
corrective actions have been implemented to reduce dust emissions to acceptable
levels or wind conditions are such that acceptable levels are achieved.

. In order to ensure minimal response times for implementation of corrective actions and
continuity of the construction processes, watering equipment shall be available on site
at all times during earthworks and construction activities to dampen down disturbed

areas.

Monitoring The monitoring and control of both noise and dust nuisance is to be a continuous process for
the duration of the earthworks and construction activities at all times including non working
days.

Reporting The superintendent is to take note of noise and dust levels:

e  During regular site inspections throughout the earthworks and construction activities;

. Immediately following receipt of any complaints.

Corrective The superintendent in consultation with the Principal Contractor is to determine the source of
Action the unacceptable noise and dust emissions and;
. Devise a method to attenuate offending noise emissions either through maintenance of
plant or revised work practices, and
. Reduce dust emissions through either:
o  Suspension of works until weather conditions are favourable;
o  Damping down of work areas; or
. Revision of work practices.
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2.4 Marine Transport

TOR - Existing marine usage within 10 kilometres of the site boundaries, including both

recreational and commercial boating.

TOR - Usage patterns of existing _marine infrastructure within 10 kilometres of the site

boundaries, including details of peak use periods (hours/days/seasons).

( [ t
b Ell=-Eay 10k Buffer

Figure 2-16 Marine Area within 10km

Both commercial and recreational boating activities occur within 10 kilometres of the site. The
main location for this activity is the Johnstone River. Commercial fishing companies operate out
of Innisfail from jetties and port facilities along the river all year long. There is also a ship

servicing facility at Coconuts / Flying Fish Point.

A number of recreational boats also use the river for sailing, fishing, water skiing, etc. It is
anticipated that the usage patterns for recreational activities would be constant through the

year. There are a number of small boat ramps in the area that cater for recreational activity.

2.5 Community Issues

TOR - Communication of these issues to the public.

A proactive community consultation process will be initiated to provide the public a forum to be
informed of and raise issues relating to the development. The public will also be able to receive

a periodic newsletter that will keep them update with the status of the development.
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3 Infrastructure - Energy

TOR - 3.5.2 Energy

The EIS should describe all energy requirements, including electricity, natural gas, and/or solid

and liquid fuel requirements for the construction and operation of the proposal. The locations of

any easements should be shown on the infrastructure plan. Energy conservation should be

briefly described in the context of any Commonwealth, State and local government policies.

3.1 Vision

A core value and main objective in the development of the Ella Bay Community is that it will set
new standards in sustainable development and design. In the terms of energy use, generation
and management, achieving this objective requires a very high level of self-sufficiency and or
electricity to be generated from green resources. To achieve this each building will be designed
to minimise energy use and the major electricity supply will be produced by a combination of
Standalone Power Supply systems with a back-up supply provided by a grid connection at

Flying Fish Point.

3.2 Energy Demand

Given the tropical climate in the Ella Bay region, the use of energy in is an important issue. The
challenge faced by the developer is to minimise energy use. This can be achieved by reducing
energy waste while increasing use efficiency. This should be achieved while at the same time
maintaining the high standard of living intended by the developer. Electricity will be the most
consumed energy in the development once operational. Gas and petroleum fuels will be used

as well.

3.2.1 During Construction
It is envisaged that the construction of the proposed development would require the use of the

following energy sources:
e Electricity
e Liquid fuel (diesel and petrol)
e Gas

The main consumers of electricity would be power supply for construction compound(s)

comprising:
e lighting,
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o office equipment operation,

e air conditioning, and

e exterior flood lights.

This electricity supply would be obtained either from the State Supply Grid by a connection to

the existing infrastructure or by generator.

The construction equipment would be the main consumer of liquid fuel with the use of the

following:
e Operation of excavation machinery,
e Road transport of materials,
e Operation of concrete pumps and agitators, and
e Operation of water carts, graders, compactors, asphalt plants and rollers; etc.

A variety of plant and equipment would be used in construction of various components of the
development project. The construction contractor will manage the total consumption of energy
by construction equipment as efficiently as possible, as this will reduce operating costs. A
reduction in fuel consumption and energy requirements could also be achieved by using
alternative fuels for heavy vehicles such as Biodiesel, Ethanol, Diesohol and Liquefied natural

gas (if the construction contractor was able to do so).

3.2.2 Operation phase

Electricity will be the most used energy source during the operation of the development along
with gas and petroleum (petrol and diesel). Electricity will be consumed to operate all buildings
and infrastructure such as street lighting, water pumps, sewerage treatment systems,

communications, etc.

As no actual load demands are know at this stage, an estimate of the electrictiy load demand
produced by the proposed development was calculated using general demand method based
on Energex requirements. Table 3-1 shows the estimated demand produced by each precinct

and gives an approximate total of 8 mega watts peak demand for the whole development.
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Estimated Number / Size of Estimated
Component . . proposed dwellings | electricity demand
electricity demand .
| commercial areas MW

Town  centre | 100 W/m? 10,400m? GFA 1.04
Village precinct
Resort precincts 5 kW 860 dwellings 4.3
Residential 4 KW 540 residential lots 2.16
precincts
Education precinct 80 W /m2 6,000m2 GFA 0.48
TOTAL 7.98

Table 3-1 Estimated Electricity Demand

This estimate is based on a worst case with no allowance for energy conservation measures.

As the Ella bay development will be using worlds best practise in the use of energy efficient

building designs and appliances it is expected that the actual power demand of the

development is then estimated to be as per Table 3-2.

With energy efficient appliances, 2kW solar panel array on each residential house and chilled

water air-conditioning used by the resort precincts.

. Number / Size of Estimated
Estimated . . .
Component . . proposed dwellings | electricity demand
electricity demand .
| commercial areas MW
Town centre / 80 W/m? 10,400m? GFA 0.83
Village precinct
Resort precincts 3.5 kW 860 dwellings 3.02
Residential 2.5 KW 540 residential lots 1.35
precincts
Education precinct 65 W /m2 6,000m2 GFA 0.39
TOTAL 5.59
Table 3-2 Estimated Efficient Electricity Demand
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3.2.3 Conservation Strategies to Reduce Demand

In order to minimise the demand on power and therefore reduce the use of energy, building
designs and orientations incorporate the latest best practice energy provisions of the
Sustainable Housing Code in relation to orientation, building materials, insulation, glazing,
sealing and shading; and the recommendations of the Queensland Government discussion
paper — Towards Sustainable Housing in Queensland (2004) in relation to hot water generation
and conservation and lighting. All buildings will be required to achieve a minimum 5 star
energy-efficiency rating and a grid connected Solar (PV) system (2kWp Min.) designed into the

buildings will also be required to be install.

Other energy reduction measures include:
e Solar water heaters.
¢ Install energy smart management systems, energy efficient lighting and appliances.
e Educate residents to develop energy conservation practices.

e Provide educational brochures to new purchasers and holiday-makers on how to use

the dwellings efficiently.
e Price Control.

e Reward Systems such as one idea to allow guests to use as much electricity at they like
but they are encouraged not to. Guests are given an 'eco-target' to aim for during their
stay and guests who use the least power are rewarded with prizes while on the other

hand, if they use too much, the cost of their stay goes up by for each kilowatt/hour.

e Provide feedback to residents about energy use. The computer-regulated generators
record how power is used all over the resort and Management can track how much
power each unit uses. Every dwelling/unit has a dedicated viewing meter (eg. TV

channel or in-house meter) that shows its daily power usage.

e Regularly audit and replace equipment when new products with lower energy demand

become available

e Being a tropical location, climate control is expected to be one of the main energy
demand issues. The following measures will be specifically investigated to reduce a/c

energy requirements:
- The selection of energy saving ac systems;
- Extensive use of fans;
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- Architectural design of buildings to reduce airconditioning requirements. Such
measures include natural ventilation, effective insulation of buildings, optimum
orientation of buildings and windows to maximise efficient use of the natural

climate, overhangs, sunshades, etc;
- Sun control measures;
- Modern design promoting indoor/outdoor living; and
- Smart a/c management systems ie zones are switched off auto when not in use.

e 'Waste' heat from the generators and air conditioning used to heat water and keep the

swimming pool warm
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3.3 Energy Supply

A number of options have been considered for supplying energy to the development.

3.3.1 State Grid Supplied Electricity

This will involve the installation of a line back to the main grid and probable upgrading of a
transformer station. A grid with in the development will also need to be installed to supply
power to residents. The point of connection into the grid will need to be determined after
consultation with the supplier (Ergon) and after a complete energy model has been done for the

whole development.

3.3.2 On site Generation of Electricity

To achieve the vision of sustainable development it is important that the energy needs of the
development be provided from renewable resources. One way of achieving this is to install a
Standalone Power Supply System (SPS) that utilises energy from renewable sources.
Information on this type of system is covered in more detail on the included information sheets

obtained from EPA (Qld) but can be summarised as follows;

e SPS, formerly known as Remote Area Power Supply systems (RAPS), have
traditionally relied on diesel generators. Power systems incorporating photovoltaic cells
(solar), wind turbines or micro-hydro turbines are increasingly being used. An SPS can
be designed to suit the locality and loads, combining renewable energy resources and

conventional generating sets.

e Properly designed, installed and maintained, an SPS can be more reliable than grid
power due to problems with wire infrastructure as well as voltage sags and surges. In
contrast, the technology used in SPS is similar to that used for Un-interruptible Power
Supplies and provides continuous energy, free from the interruptions often associated

with mains supply.

e An SPS provides an ecologically sustainable energy supply. It creates much less

pollution and greenhouse gas emissions than any other electricity supply option.

e Using an SPS requires careful planning as these systems are designed for a specific
daily energy use. Because the system is being created for the whole development, it
can be decided how that power is going to be used. Supply and demand can be
controlled but if usage increases significantly, the system can be expanded if adequate

allowance is made for future growth in the initial design. The modular nature of SPS
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components usually makes expansion simple and suits the staged development

approach at Ella Bay.

A centralised power generation plant will be built on site to supply electricity to the development.
The size of the plant will be determined after a complete energy model has been undertaken to
estimate demand loads. The generators will most likely be run by either diesel or LPG this will

be determine by availability and cost.

The service company will operate the generation plant and the power sold to the residents and
commercial operators. To decrease the electricity demand further the exhaust heat generated
by the generator could be used to run an ammonia-water absorption chiller plant. The chilled
water produced could then be sold to the resorts, apartments and town precincts to be used for
space cooling instead of traditional air conditioning. As well as the chilled water, hot water could

also be produced from the exhaust heat and sold on to consumers.
How it Works

A solar collector system provides power to the reticulation system. This power supplies enough
power for daily use and on a normal day, excess power from the renewable energy sources will
charge battery storages. At night, during poor weather, or during periods of heavy power use,
there may be insufficient power from the renewable sources and then the batteries discharge to
provide the additional power required. During these longer periods of poor weather, a generator
provides power and recharges the batteries. This generator could be a state-of-the-art clean-
fired diesel or LPG generator that gives off one-tenth of the greenhouse gases produced by
diesel equivalents. Also rather than building one large generator, smaller ones can be built as
required and then linked together with a load-sharing computer to make sure that there is

enough power in the busy holiday seasons, but no waste in off-peak times.

Collection System

It is proposed that a decentralised energy system that would be managed from a central control.
The system will be a hybrid system of;
e Solar (PV) designed into the buildings;

e Wind turbine (optional small residential roof style). This provides for increased

sustainability and reliability through cloudy periods;
e Localised back up generation units;

e  Grid supply network linking the entire development together; and

Page 46

Ella Bay Master Planned Community ETS Group
EIS - Infrastructure Requirements and Waste Management JHSREBO1




.0

G R O UFP

e Connection to state grid to provide power supply if necessary or conversely to supply

power into the grid in times of excess generation.

With a decentralised system having both the energy generator system and consumer close

together the collection system can be divided into distinct areas:
e Small scale producers / consumers (residential); and
e Large scale producers / consumers (commercial, resorts, school, infrastructure, etc.)

It is proposed that each building will have a collection system with the small scale elements
being able to provide sufficient supply for that building/use as well as providing excess to a

central storage to help supply the larger consumers. Refer to the attached schematic drawing.

3.3.3 Back Up Power Supply

As discussed above in Section 3.3, a SPS designed and installed correctly does not need a
back up power supply. Onsite generators will provide supply if there is no energy generation
available within the system. A power line will be installed back to the Innisfail main power grid
to supply the community in the case of an emergency. This line will be installed in an
underground trench running along Ella Bay Road. A grid-connected system allows you to draw
electricity from the network when you don't generate enough for your needs but also allows any
excess electricity generated by the system to be supplied to the grid. As such this development

has the potential to be a green energy exporter and benefit the existing adjoining community.

3.3.4 Gas
The use of gas appliances will be encouraged for cooking and for back up boosting of solar hot
water systems. This has the benefit of further reducing the demand on the electricity supply.

The Service Company will supply gas cylinders to households.

3.3.5 Liquid Fuels
The back up power generator may be run by diesel fuel or gas. Fuel will be stored on site in

accordance with Australian standards and best practices.

3.3.6 Easements
All power lines will be located in their designated easements located in the road reserves in
accordance with the local authorities guidelines. By placing the easements within the road

corridors it will ensure minimal disturbance to the flora and fauna.

3.3.7 Management

A services company will be set-up to management the energy supply to the development.
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Figure 3-1 On Site Electricity Generation Schematic
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The Environmental Protection Agency is Queensland’s lead agency to promote

energy efficiency, renewable power and other initiatives that reduce greenhouse

gas emissions throughout the state.

Electricity

Electricity is an essential part of our
way of life that we take for granted. It
provides energy services, such as
lighting, refrigeration and home
entertainment. For the thousands of
houses and homesteads too far away
from the electricity grid, independent
electrical power is required.

Stand-alone Power Systems (SPS),
formerly known as Remote Area Power
Supply systems (RAPS), have
traditionally relied on diesel
generators. Power systems
incorporating photovoltaic cells
(solar), wind turbines or micro-hydro
turbines are increasingly being used.

An SPS can be designed to suit the
locality and loads, combining
renewable energy resources and
conventional generating sets.

Benefits of SPS

Depending on distance and terrain,
the cost of connection to the
electricity supply grid can be high - up

Figure 3-2

to tens or even hundreds of thousands
of dollars. An SPS using renewable
energy can often be a far cheaper
option and save hundreds or
thousands of dollars every year.

In some circumstances, houses
located a short distance from power
lines may be supplied by an 5PS ata
lower cost than connecting to the grid.
Properly designed, installed and
maintained, an SPS can be more
reliable than grid power.

Grid power in rural areas is supplied
through hundreds of kilometres of
overhead wires, and subject to falling
trees, storms and lightning strike as
well as voltage sags and surges. By
contrast, the technology used in SPS is
similar to that used for Uninterruptible
Power Supplies that provide power to
critical computer electronics when grid
power fails.

In the last decade, SPS technology has
improved greatly and power failures
are rare in well-designed and
maintained systems.
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An SPS provides an ecologically
sustainable energy supply. It creates
much less pollution and greenhouse
gas emissions than any other
electricity supply option.

An SPS provides continuous energy,
free from the interruptions often
associated with mains supply.
Furthermore, SPS support local
employment as they encourage
associated industries into the area.

Using an SPS requires careful planning
as these systems are designed for a
specific daily energy use. If usage
increases significantly, the system can
be expanded if adequate allowance is
made for future growth in the initial
design. The modular nature of SP5
components usually makes expansion
simple.

Queensland Government
Environmental Protection Agency

EPA Inforamation on Stand-alone Power Systems
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How an SPS works Renewable energy
Renewable energy comes from sources that are essentially inexhaustible
such as the sun, the wind and the heat of the Earth, or from replaceable fuels
such as plants. Prior to the industrial revolution, these sources were virtually
the only forms of energy used by humans. During the past 150 years, modern
civilisation has become increasingly dependent on fossil fuels - oil, coal and
natural gas. Fossil fuels form so slowly in comparison with the rate of energy
use that they are considered finite or a limited resource.

Using renewable energy can provide many benefits, including:

* The solar array, wind turbine or
micro-hydro generator provides
power to the system. » reducing dependence on non-renewable energy;

= making use of secure, local and replenishable resources;

» This power runs connected loads * helping to keep the air clean;

dte it Ll » helping to reduce the production of carbon dioxide and other greenhouse

* On a normal day, excess power gases; and
from the renewable energy sources ) o = ;
will charge the batteries. = helping to create jobs in renewable energy industries.

‘Geothermal, solar, wind, hydro, biomass and wave are all examples of

= At night, during poor weather, or eHeheble cHees )

during periods of heavy power use,
there may be insufficient power
from the renewable sources and the
batteries discharge to provide

additional power. | II H |
* During longer periods of poor
weather, a generating set provides | " “ |

power for the loads and recharges 54 i
the batteries. Ve S, bl

* An SP5 generates low voltage DC |
(direct current) while household
appliances use AC (alterating
current). An inverter converts the

DC power into AC.
= e ¥
How much will an SPS :m .|mvm| |mw‘| -
cost? I
Most SPS designers or installers would

need to do a formal quote to give a
cost estimate. Costs vary greatly due BATTERY

to the range of factors involved. As a -
rough guide: =
* daily energy use of around five kWh Block diagram of major SPS components (N.B. - system
AC, the installed cost may be configurations vary depending on actual used).
around $15,000 - $20,000.
- -
« daily use of eight kWh AC, the For more information
i d
installed cost may be aroun q call 1300 369 388
$20,000 - $30,000. R . P
visit www.epa.qld.gov.au/sustainable_industries

Government support email sustainable.industries@epa.qld.gov.au

Greenhouse
An SPS for your residence, business or Office
community may be eligible for a Thars kasted i vty
rebate from the Queensland OQENGY,oft rEenhtic Queens'?nd_ﬁwe"_]ment
Government (see contact details ). il Environmental Protection Agency
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4 Infrastructure - Water Supply and Storage

TOR - 3.5.3 Water supply and storage

The EIS should provide information on water usage by the project, including the quality and

quantity of all water supplied to the site and discharged from the site. In particular, the proposed

and optional sources of water supply should be described (eq. bores, any surface storages such

as dams and weirs, municipal water supply pipelines).

Estimated rates of supply and discharge from each source (average and maximum rates)

should be given. Any proposed water conservation and management measures should be

described.

Determination of potable water demand should be made for the project, including the temporary

demands during the construction period. Details should be provided of any existing town water

supply to meet such requirements. If water storage and treatment is proposed on site, for use by

the site workforce, then this should be described.

Integrated Water Management will be one of the keys to the sustainability of the Ella Bay Master
Planned Community. The proposal vision is for the community to be self-sufficient in potable
water supply through the use of a decentralised system with a centralised augmentation backup

system.

4.1 Sources of Water
The potable water supply for the site can be supplied from a number of sources and is to be

examined as part of the entire water cycle of the site.

4.1.1 Source1 Potable - Local Authority System
A water reticulation supply network services the existing residential area at Flying Fish
Point. A main to supply water to the Ella Bay Master Planned Community could be
connected to the existing reservoir. The existing network in Flying Fish Point has a low
capacity to supply water with the largest main being only 225mm diameter. As such the
existing system is currently inadequate to provide for the supply needs of the
development without substantial upgrading of the system. A low-pressure trickle feed
main to reservoir storage within the development would be the only viable connection to

the existing system.
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Source 2 Potable - Groundwater Extraction

This source was initially proposed in the planning reports for the adjacent Little Cove
development as a supply option. However, the preliminary geotechnical report (Golder
Associates, 1995) raised a number of environmental issues in lowering the water table,
particularly the possible effects of increased salinity. In Golder’'s report (2006) DPI
indicated that there was a need for controlled pumping to reduce the potential impacts of

salt water intrusion.

The Seafarm Prawn Hatchery to the south of the site has a 40m deep bore that extracts
water from the bedrock but no information is available about the long term sustainability.
It is recommended that groundwater extraction should only be considered as an
emergency backup supply option, and only after detailed hydrogeological investigation

and assessment of potential impacts.

Source 3 Potable - Roof Collection of Rainwater

The high annual rainfall of the area makes this a viable option to supply potable water.

Source 4 Surface water storages
The master plan for the community does not include surface water storages for
stormwater runoff that will be utilised for potable supply. As such this potential supply

source has not been considered.

Source 5 Recycled water
The use of recycled water within the community is a viable option. The recycled water

will be treated to Class A+ requirements of the EPA permit issued for sewage treatment.

Through analysis, it can be determined that a supply system based on rain and recycled water

is the most feasible option, together with a backup supply system (trickle feed) to the mains

supply at Flying Fish Point. The following sections of the report examine the supply network,

supply demand and generation, storage requirements and maintenance.
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4.2 Water Demand

4.2.1 Demand Estimate
For the development to be sustainable and achieve a balance in the water model it is
important that the amount of water supplied can meet the required demand. To achieve

this we have first estimated the water demand and from this data determined supply.

Demand Number of App_rommate
(Litres/day/user) users quantity of water
y demand (Litres/day)
Town Centre

Commercial / Retail 125,000 1 125,000
Resort Precincts 390 860 336,000
Residential Precinct 680 540 367,000

Educational Precinct 4,000 1 4,000
Other Usage 10,000 1 10,000
TOTAL 842,000

Table 4-1 Estimated Daily Water Demand

The values in Table 4-1 are a maximum demand estimate. The values do not include any
use of recycled water or the use of additional water saving devices, such as waterless
urinals, in buildings. It has also been assumed that recycled water will be provided for fire

fighting.

Commercial / Retail Usage Calculations

Restaurants
As most units are self-contained it is assumed that guests will dine once a day outside of
their unit.
860 units x 2 guests per unit x 90% occupancy
= 1,548 guests/day x 1 meal x 60 L/day/meal
= 93,000 L/day
Staff 1240 staff x 20 L/day/person
= 25,000 L/day
Miscellaneous = 7,000 L/day

Educational Precinct Usage Calculations

Staff / Users 200 people x 20 L/day/person
= 4,000 L/day
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Residential Usage Calculations

Preliminary estimates of the water consumption in residential and resort precincts are

detailed in tables below.

Litres/person/day 3 Residential . Resort .
persons / dwelling 2 persons / unit
Kitchen 15 45 30
Bathroom 100 300 200
Toilet 20 60 40
Laundry 35 105 70
Total Indoor 170 510 340
Outdoor 145 435 190
TOTAL 315 945 530
Table 4-2 Residential and Unit Demand (no demand management)
Litres/person/day Residential . Resort .
3 persons / dwelling 2 persons / unit
Kitchen 14 42 28
Bathroom 86 258 172
Toilet 12 36 24
Laundry 26 78 52
Total Indoor 138 414 276
Outdoor 88 264 114
TOTAL 226 678 390
Table 4-3 Residential and Unit Demand (with demand management)
Litres/person/day 3 Residential . Resort .
persons / dwelling 2 persons / unit
Kitchen 14 42 28
Bathroom 86 258 172
Toilet 0 0 0
Laundry 26 78 52
Total Indoor 126 378 252
Outdoor 0 0 0
TOTAL 126.0 378.0 252.0
Table 4-4 Residential and Unit Demand (demand management + recycled water)

Table 4-4 shows that demand management strategies and provision of recycled water
provides a significant reduction in the water demand. Some possible demand
management strategies are detailed in Section 4.2.2. For the purpose of being
conservative with the preliminary demand calculations, the values of Table 4-3 have been

used to determining the daily demand.

Other Usage Calculations

Swimming pool replenishment, etc. = 10,000 L/day
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4.2.2 Reducing the demand on Potable Water
Significant reductions in the potable water demand can be achieved through the

incorporation of demand management initiatives.

e Recycled water is to be supplied to all premises via a dual reticulation network, for toilet
flushing and outdoor use. This will reduce the demand on the potable water supply
from the rainwater tanks considerably. Recycled water will also be used for public open
space irrigation and fire hydrant supply. Class A+ recycled water will be supplied from

the on site sewage treatment plants;
e Encouraging residents to plant water sensitive and water efficient garden designs;

e Encouraging residents to use water efficient household appliances and fixtures for

example:
- The use of 3A (minimum) shower heads & taps,

- The installation of 4A (minimum) clothes washers & dishwashers and discourage

the use of garbage grinders, and
- Installation of toilets that are ultra low flush (5A rating);
e Educating people on water wise behaviour;

e Pressure management by appropriate pump selection to limit the internal water

pressure; and

¢ Managing demand through price control (top-up of rainwater tanks).
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4.3 Water Supply

As detailed in Section 4.1 a number of water sources were investigated. Based on the fact that
the Ella Bay region has a high annual rainfall, the collection of rainwater from building roofs is a

viable source of water to supply the development.

To calculate the supply generated by rainwater collection, the development was broken down
into elements (i.e. Town centre, resort precincts, residential precincts) for analysis of their

individual requirements.

The methodology applied was to optimise an element’'s storage size so that it became self-
sufficient for the majority of time. Doing this would reduce the probability of the storage needing
supply from a backup system but would also allow overflow to a central storage it times of high

rainwater capture.

An assumption of the available roof area was made and, based on current research by Gardner
et al. (2004), a catch efficiency of 90% was used to make allowance for losses due to first flush
devices. Using rainfall information from the Bureau of Meteorology (B.O.M.) and the assumed
roof area, the volume of water captured per rain event was estimated. Using this information
and rain event frequency information from the B.O.M a ‘daily capture verus usage’ graph was
generated. By adjusting the different parameters of the graph and examining the ‘supply verus
demand’ daily patterns we were able to estimate the optimal storage volume for rainwater tanks

on each element.

As expected it was clearly determined that during the wet season months there is a surplus
volume of rainwater but conversely during the dry season there is a deficit. To ensure a
continuous supply to the development a central overflow storage is required to augment supply

during the dry season.

Final storage tank sizes will be determined after a detailed rainwater tank modelling has been
undertaking. A computer-modelling programme such as “Probabilistic Urban Rainwater Reuse
Simulator (PURRS)” developed by Urban Water Cycle Solutions or “Aquacycle” will be used

with appropriate rainfall data to size the rainwater tanks.

To reduce the demand on the rainwater system, recycled water will be supplied for toilet

flushing, hose washdown, irrigation and fire fighting purposes.
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ESTIMATED HOUSE WATER DEMAND

Conservative no demand management
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Figure 4-4
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4.4 Collection and Augmentation Network

The schematic diagram of the collection system is shown in Figure 4-5.

The rainwater is stored in a tank close to the source and demand location (ie. each dwelling,
unit, villa, etc). The effective collection of roof water requires a number of screenings and a first
flush diverter to ensure leaf matter; etc does not affect water quality. On going maintenance of
this system involves cleaning of the screens and filters on a regular basis or after rain events

and is vital to minimise the load of contaminants entering the tank.
The proposed systems have the same initial screening process:

- Gutter mesh (4mm mesh)

- Down pipe filter (to remove particles over 550 microns)

- First flush divertor (to remove water borne pollutants)

- Inlet screens on tanks

- Mosquito control and backflow prevention devices

At the supply end of the system it is proposed that a water filter be used to ensure clean water is
supplied to indoors. These filters can be cotton, carbon or UV treatment. Where there is a
concern about rainwater quality, UV light sterilisation or other disinfection systems can be added
to rainwater tanks to ensure a high quality potable water supply is maintained. A rainwater tank
health check scheme to maintain quality will be considered and could be under taken by the

service company on a regular basis.

Any overflow is taken to a centralised augmentation tank from where the augmentation
reticulation network can replenish supply when required. The augmentation system operates
via a float switch at each rainwater tank. The reticulation main can be constructed using
pressure polypipe (PN12 or similar) and because of the pipes flexibility and ease of

construction, this provides many advantages.

All buildings will be designed with consideration to the incorporation of rainwater tanks and in
areas of higher user density (eg. Town Centre, resort precincts, school, etc.) consideration will

be given to the provision of shared tanks.

A separate recycled water reticulation network will be installed through out the development.

This network will deliver recycled water for toilet flushing, irrigation and fire fighting purposes.
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4.41 Emergency Supply
An emergency backup main will be constructed along Ella Bay Road and connected into
the reticulation network at Flying Fish Point. This main will supply the augmentation
storage tank in an extreme situation. As a secondary emergency supply option the

service company could organise for water to be delivered by road in a tanker.

4.4.2 Construction Water Demand
Temporary water storage tanks will be used to supply the water need during construction.
These storage tanks will be supplied with water imported to site by tankers and roofwater
collected from temporary buildings. A possible alternative supply could be drawn from

the groundwater via a bore if a hydro geological investigation is favourable to this.
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5 Infrastructure - Stormwater Drainage

TOR - 3.5.4 Stormwater drainage

A description _should be provided of the proposed stormwater drainage system and the

proposed disposal arrangements, including any off-site_services. A Stormwater Management

Plan should be prepared for the site.

5.1 Vision

The stormwater drainage system will be designed using best practice engineering based on the
principles of Water Sensitive Urban Design (WSUD). This will incorporate elements to manage
not only the quantity of storm water runoff but also provide quality treatment to ensure that the
development has no negative impacts on receiving waters. Where possible natural drainage

paths within the development will be kept or enhanced.

Development increases impermeable surfaces and subsequently can create problems within the
original environment as the stormwater runoff increases. Stormwater management methods are
more affective when applied close to the runoff source. By keeping the natural drainage paths
and then incorporating elements near the flow paths, there exists an opportunity to combine
landscaping outcome and water quality management. This approach promotes soil conservation

and reduces nutrient transfer.

5.2 Stormwater Management Plan

5.2.1 Stormwater Quantity
The stormwater system will be designed so that stormwater discharge from the
development will not exceed pre-development flow levels. This will be achieved through
hydraulic calculations of the major and minor storm events for both pre-developed and
post developed scenarios and detention/retention of additional stormwater flow. The final

stormwater system is to be determined during the detailed design phase.

5.2.2 Stormwater Quality

The quality of stormwater runoff and its effects on the environment has in recent years
been the focus of much research and subsequently this has caused the development
industry to change the approach taken when managing stormwater. Water Sensitive
Urban Design (WSUD) is now common practice as designers try to incorporate water
quality treatment devices into the stormwater system. WSUD requirements have varied
from location to location and recently in an attempt to standardise practices Engineers
Australia released in 2006 a design guide “Australian Runoff Quality”.
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The quality of the stormwater runoff is important and the nutrient levels of the runoff will
need to meet both the EPA and GBRMPA quality requirements. To achieve these quality
requirements a detailed stormwater design will need to be undertaken to determine which
water quality treatment devices are required and their location. Each sub-catchment, lot,
local and regional scale options will be modeled in the detail design phase of the project
to get an optimised water quality treatment train. In order to assess pollutant loads, a
computer modeling program such as MUSIC (Model for Urban Stormwater Improvement
Conceptualisation) will be used for the development. This section of the report examines
at a conceptual design level what treatment train needs to be incorporated into the design

of the stormwater system to ensure water quality objectives are achieved.
The main pollutants typically generated by the proposed development are listed below.

Construction Phase:

e Litter from construction packaging, paper, food packaging, off cuts, etc;

e Sediment from erosion of exposed soils and stockpiles;

e Hydrocarbons - from fuel and oil spills, leaks from construction equipment;
e Toxic Materials - cement slurry, solvents, cleaning agents, wash waters;

e pH altering substances - cement slurry, wash waters.

Operations Phase:

o Litter — paper;
e Sediment - from erosion of exposed soils and stockpiles on house sites;
e Oxygen demanding substances - organic matter;

e Nutrients - from fertilisers;

5.2.21 Treatment Options Investigated
There are numerous methods of conveying the increase in stormwater runoff and
removing pollutants within the stormwater to ensure any impacts on the environment are
minimised. Some of the techniques that will be implemented within the development are

listed below.

e Installation of roof water tanks will not only provide a source of potable water but
also significantly reduce the impact of the development on the environment.
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e Porous paving can be used at all opportunities for paved areas such as driveways,
outdoor entertaining areas, etc. to enable stormwater in infiltrate faster into the

ground.
e  Gross pollutant traps to capture the larger pollutants carried by stormwater.

e  Street based swales and or bio-retention systems in local streets and as a feature on
the major boulevard type approach roads will be used as primary treatment devices.
All streets within the development could have a swale and bio-retention system
incorporated into their design these will only be required on one side of each street.
The swale system is designed to carry out primary and/or secondary treatment
processes of stormwater treatment and retard flows. This retention or retardation of
the flow of stormwater can enable sediments to precipitate out of the water taking
along with it some pollutants.

e Lot Scale elements such as roof water tanks, “rain garden” areas that allow

infiltration of stormwater into the soil and porous paving.

e Development of an education and awareness program to inform residents of how to
maintain water quality devices and their importance within the water cycle should be
undertaken.

e On a regional scale, gross pollutant traps, infiltration basins, wetlands and regional
bio retention. These regional size treatment and flow attenuation devices can be

incorporated into the proposed golf course and other landscaped areas.

e The use of underground systems such as underground permeable chambers;

_ll'J-L' i - M 1T
[ et

Swale and buffer strip J

Figure 5-1 Typical stormwater swale
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5.2.2.2 Stormwater Quality Policy

Purpose:

Element

To maintain or enhance pre-development water quality and natural vegetation during the
construction and operation of the development. Compliance with this objective is to meet
requirements set out in the Environmental Protection Act (1994) the Environmental Protection
(Water) Policy (1997) and Guideline on Identifying and Applying Water Quality Objectives. And

the Great Barrier Marine Park Water Authorities requirements.

Policy

The Principal Contractor is to be made aware of the requirements with respect to water quality
within the Environmental Protection Act (1994) and the Environmental Protection (Water)
Policy (1997) at the time of tendering. The Principal Contractor is to implement the measures
for Erosion and Sediment Control to reduce contaminants entering the waterway system.

Refer to the Erosion and Sediment Control section for full details.

Performance

Indicators

Measured levels for water quality indicators shall fall within the value range as set out in the
EPA and GBMPA guidelines. In addition the measured levels shall not exceed the baseline
levels by more than 10% during the construction period and the measured levels shall not

exceed the baseline levels during the maintenance period.

Monitoring

Monitoring frequency shall be in accordance with industry standards.

In addition, visual inspections will be performed periodically, but at no less than fortnightly
intervals, during the construction and maintenance period and during seasons of traditionally
low rainfall (autumn, winter).

Visual inspections performed periodically, but at no less than weekly intervals during the
construction and maintenance period and during seasons of traditionally high rainfall (spring,
summer).

Undertake tests after any significant rainfall in any 24-hour period. A significant rainfall event is
defined as rainfall of more than 20mm as measured by the Bureau of Meteorology at the

nearest rain gauging station.

Reporting

The Development Manager shall receive the results of any testing and analysis conducted by
the testing authority. Comparison of results with the baseline measurements shall be
undertaken and the comparison results and recommendations reported on a monthly basis
along with production of an annual report that will summarise the results for the year and

identify any trends.

Corrective

Action

Identify the reasons for the deterioration of water quality and determine if it is linked to
construction activities. If construction activities are responsible, then isolate the specific cause
and determine the best method to prevent the incident from occurring again. The work practice
causing the pollution is to cease immediately and clean-up operations to commence
immediately and to be completed within 5 working days. If other sources are responsible, then

notify the Local Authority of the situation for their action.
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5.2.2.3 Erosion and Sedimentation Management

Purpose:
e  Minimising the potential of on-site erosion; and
. Controlling the off-site deposition of sediment,
In accordance with the requirements of the Environmental Protection Policy (Water) 1997 and
the EPA and GBMPA'’s Erosion and Sediment Control Standard.
Policy These objectives will be achieved by the implementation of an Erosion and Sediment Control

Program during the construction phase of the development.

Performance The preparation of an Erosion and Sediment Control Program will be the responsibility of the
Requirements construction contractor or the consulting engineers for the development. The program will
consist of the following elements:
e The characteristics of the site will be investigated including a soils investigation to
determine soil characteristics as they apply to soil erosion and sediment control;
e  The exitent of proposed drainage patterns will be determined;
e  Areas suitable for stockpiling soil and construction materials will be identified;
e The need for temporary erosion control devices will be assessed and suitable devices
selected;
. Medium and long term measures to rehabilitate and stabilise the site will be formulated;
. Preparation of erosion and sediment control plans as required by Council’'s Subdivision
Approval. The control plans will be designed in accordance with:

o ESC Standard, EPA and GBMPA

o  Design of sediment basins, EPA and GBMPA

o  Soil Erosion and Control, Engineering Guidelines for Queensland Sites,

Institute of Engineers

The control plans will incorporate the following:

. Design details of structures;

. A program for implementation and phasing of erosion control activities; and

e An on going program detailing maintenance and servicing requirements of control

structures.

This document will be dynamic and as such will be subject to scrutiny and revision as the

development progresses.

Performance The following indicators are used to gauge the implementation and effectiveness of the Erosion
Requirements and Sediment Control Plan (ESCP) process:

Construction Phase

. Installation of temporary erosion and sediment control devices in accordance with
contract documentation and a council approved ESCP to this site;

. Maintenance of temporary erosion and sediment control devices;

. Minimal evidence of erosion after significant rainfall;

. Capture of sediment within devices after significant rainfall; and

. Measured levels for water quality in the area below the flood line within acceptable
levels.

. Compliance with EPA and GBMPA'’s ESC standard.
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Maintenance Phase

. Installation of temporary and permanent erosion and sediment control devices prior to
the establishment of ground cover in accordance with the contract documentation and the
approved ESCP;

. Maintenance of temporary and permanent erosion and sediment control devices;

. Minimal evidence of erosion after significant rainfall;

. Capture of sedimentation within devices after significant rainfall;

. The presence and maintenance of grass strike and turfed areas; and

. Measured levels for water quality in the area below the flood line within acceptable
levels.

. Compliance with EPA and GBMPA'’s ESC standard.

Post Maintenance

. Maintenance of permanent sedimentation control devices;

. Negligible erosion after significant rainfall;

. Capture of sediment within devices after significant rainfall;

. Maintenance of grass strike and turfed areas; and

. Measured levels for water quality in the area below the flood line within acceptable

levels.

Monitoring The monitoring of erosion and sediment control processes will be a periodical visual inspection
by consulting engineer and/or the Principal Contractor but at no less than weekly intervals
during the construction and maintenance periods.

Reporting The consulting engineer will:

. During periodic site inspections ensure that all erosion and sediment controls are installed
and maintained in accordance with the Contract Documents; EPA AND GBMPA City Council’s
Erosion and Sediment Control Standard and the approved ESCP.
e Instruct the Principal Contractor to install additional measures to prevent erosion as
determined necessary during periodic site inspections; and
. Liaise with EPA and GBMPA's inspection officer during the construction and maintenance
periods.
e Liaise with EPA and GBMPA's Erosion and Sediment Control Standard Officer.
Corrective The superintendent in consultation with the Principal Contractor is to determine the source and
Action the reason for the erosion and/or sedimentation and:
. Implement measures to prevent further erosion occurring; and/or
. Locate the source of the sediment entering the system and implement measures to
prevent further ingress of sediment to the system; and
e  Where practicable remove the sediment deposited in the system.
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5.2.24 LIFECYCLE COST ASSESSMENT

The developer will fund the initial capital cost of a system to convey and treat stormwater

runoff. The lifecycle of the management options outlined in Section 5.2.2.3 can be stated

as relatively long. This is due to the use of structural devices with long design life and

natural systems that are self-regulating. Maintenance costs associated with such

management options will be high in the early stages of the life cycle but as the developed

area stabilises the costs will decrease. Due to the long life of the devices it can be stated

that a very low lifecycle cost will be achieved. The management / services company will

carry out all maintenance of the proposed devices.

5.2.25 WATER QUALITY MONITORING PROGRAM

A water quality-monitoring program may be required for the site under the conditions

imposed by the Development Permit. Below is a conceptual phase monitoring program

that will be updated to a detailed design level with each stage of the development.

Objective / Target

To maintain or enhance pre-development water quality and natural vegetation during the
construction and maintenance period. Compliance with this objective is to meet
requirements set out in the Environmental Protection Act (1994), the Environmental

Protection (Water) Policy (1997) and the Ipswich City Council Engineering Manual.

Management Strategy

During construction

To reduce the amount of contaminants entering the waterway system by using best

practices. Refer to the Sediment and Erosion Control Plan.

Retention of existing vegetation along the waterway corridor (where applicable) with the
early establishment of landscaping and rehabilitation work to minimise the potential

mobilisation of contaminants.

Post construction and during the Maintenance Period

Regular inspection of the works to ensure flora is establishing, contaminants are being

removed and that the system’s ecological health is of an acceptable quality.

Tasks / Actions

During construction the Principal Contractor is to
. Be made aware of the requirements regarding the water quality issues on the site.

. Implement the measures and methodology detailed in the Erosion and Sediment

Control Plan to reduce contaminants entering the waterway system.

. Perform monitoring of the quality of water based on rainfall events or discharge

requirements using hand sampling and visual assessment techniques.

. Complete landscape and rehabilitation works as required during the construction

phase to ensure protection of sensitive areas.

During the maintenance period perform monitoring of the quality of water based on
rainfall events or periodic inspection, using hand sampling and visual assessment

techniques.
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Performance Indicators

Capture of sediment and litter in the Sediment and Erosion control devices.

Visual indicators of the efficient removal of nutrients such as nitrogen and phosphorus.
Such indicators include growth of flora, fauna within the area, an ecological health

assessment, etc.

Frequency / Deadline

Visual inspections shall be performed periodically, but at no less than weekly intervals
during the construction period, monthly during the maintenance period and after any

significant rainfall in any 24-hour period.

Responsible Party

During the construction phase of the development the Principal Contractor is responsible
for maintaining the quality improvement devices and strategies. The Superintendents for
civil works and landscape works will be responsible for carrying out visual inspections

and ordering any corrective action required.

The Principal Contractor will notify the Superintendents if any changes occur in the
conditions on site so that inspections can be carried out. During the maintenance period
of the development the Superintendents will carry out inspections and order any

corrective action required.

Reporting and Review

During construction

Site notes will be made of any inspections / tests carried out. A copy of these notes can

be supplied to the Council Inspection Officer as requested.

All works will be inspected by Council Inspection Officer's prior to acceptance “On
Maintenance” to ensure the Objective / Target is being achieved and that the

Performance Indicators are in place.

During the Maintenance Period

Site notes will be made of any inspections / tests carried out. A copy of these notes can

be supplied to the Council Inspection Officer as requested at time of “Off Maintenance”.

All works will be inspected by Council Inspection Officer's prior to acceptance “Off

Maintenance” to ensure the Objective / Target has been achieved.

Corrective Action

Identify the reasons for the deterioration of water quality and determine if it is linked to

construction activities.

If construction activities are responsible, then isolate the specific cause and determine

the best method to prevent the incident from occurring again.

The work practice causing the pollution is to cease immediately and clean-up operations

to commence immediately and to be completed within 5 working days.

If other sources are responsible, then notify the Local Authority of the situation for their

action.
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5.2.26 MAINTENANCE PLANS

The services / management company will maintain the drainage system and water quality
treatment devices as required. Below are typical maintenance plans for different
stormwater quality elements. The schedule is a guideline only. Routine clean out should
be scheduled based on the outcome of routine inspection and/or manufacturers

guidelines

GROSS POLLUTANT TRAPS

SCHEDULE OF SITE VISITS

Purpose of Visit Frequency J F M A M J J A S O N D
Routine inspection Half /year v v v v v v v v v v v v
Annual inspection 1lyear v

Routine 4/year v v v v

maintenance

Routine clean out | 1 year 4
of sediment

INSPECTION

1. Routine Inspection

1.1

. Routine inspection should be carried out on a regular monthly basis. The purpose of the inspection is to

indicate when cleanout of the GPT is required.

1.2 | The depth of sediment/gross pollutant in the GPT should be measured according to design specifications.

1.3 | Complete an appropriate Maintenance Form. Routine cleanout of sediment/gross pollutants should be
scheduled when the depth of sediment/gross pollutants in the GPT exceed design levels.
Annual Inspection

2.1 | Once a year, the condition of the GPTs should be closely inspected. Any damage or problems should be noted

on the Maintenance Form for action.

ROUTINE MAINTENANCE

1. Purpose

1.1 | Routine maintenance of the GPT involves weed control and the collection of any gross pollutants, if required.

2. Weed Management

2.1 | If weeds have been observed during the routine inspection, these weeds should be removed by the GPT.
Weeding generally involves manual removal of perennial species.

2.2 | The aim is to remove the weed including the roost when the weeds are less than 3 months old; otherwise
weeds infestation rapidly occurs and is difficult to control.

2.3 | Herbicides should not be used, as they would contaminate the water in the creek.

2.4 | The weeds should be disposed offsite at appropriate waste management facility.

2.5 | Replant appropriate plant species, where necessary, in areas that have been extensively weeded.

3.0 | Gross Pollutant Management

3.1 Remove and dispose of gross pollutants that may be visible around the GPT perimeter.

CLEAN OUT OF SEDIMENT

1. Set up and Prepare Site for Cleanout
1.1 | Notify adjacent residents of cleanout at least three days prior to date of cleanout.
1.2 | Setup equipment onsite including pump.
2, Cleanout of Sediment
21. | The preferred method of cleanout of the GPT is by using equipment as specified by the GPT designer.
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2.2 | Position the equipment on the side of the GPT to allow easy access into the sediment area and transfer of
material into adjacent tipper truck/ disposal bins etc. The truck should be positioned so that water from the
truck body drains into the GPT.

2.3 | Drain waste in the truck thoroughly before proceeding to the disposal point.

EXTENDED DETENTION BASINS

SCHEDULE OF SITE VISITS
Purpose of Visit Frequency J F M A M J J A S (0] N D
Routine inspection Half /year v v v v v v v v v v v v
Annual inspection 1lyear v
Routine 2/year v 4 4 v v 4 v v 4 v 4 4
maintenance
Clean out of | 5year v
sediment
INSPECTION
1. Routine Inspection
1.1 | Routine inspection should be carried out, as a minimum, on a regular monthly basis. The purpose of the
inspection is to indicate when maintenance of the extended detention basin is required.
1.2 | Inspections should consider erosion sediment deposition, condition of vegetation, ponded water.
1.3 | Complete appropriate Maintenance Form. Maintenance is required if:
- Excessive erosion has occurred
- Excessive sediment deposition has occurred
- Vegetation is over grown
- Water is ponding for excessively long periods of time.
Annual Inspection
2.1 | Once a year, the condition of the extended detention basin should be closely inspected. Any damage or
problems should be noted on the Maintenance Form for action.
ROUTINE MAINTENANCE
1. Purpose
1.1 | Routine maintenance of the extended detention basin involves weed control and the collection of any litter,
removal of dead or diseased vegetation (eg. Reeds), and mowing of embankments.
Weed Management
2.1 | If weeds have been observed during routine inspection, these weeds should be removed from the extended
detention basin. Weeding generally involves manual removal of perennial species.
2.2 | The aim is to remove the weed including the roots when the weeds are less than 3 months old; otherwise
weeds infestation rapidly occurs and is difficult to control.
2.3 | Herbicides should not be used as they may contaminate the water in the orchid habitat.
2.4 | The weeds should be disposed of appropriately.
2.5 | Replant appropriate plant species, where necessary, in areas that have been extensively weeded.
3.0 | Litter Management
3.1 | Remove and dispose of litter that may be visible around the extended detention system.
4. Dead or Diseased Vegetation
1.4 | Remove or dispose of any dead or diseased vegetation within system
5. Mowing of Embankments
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5.1

Mowing will be required to maintain grass at reasonable levels.

CLEANOUT OF SEDIMENT

1. Setup and Prepare Site for Cleanout

1.1 | Notify necessary parties at least three days prior to date of cleanout

1.2 | Setup equipment onsite.

2. Cleanout of Sediment

2.1 | The preferred method of cleanout of the extended detention basin is removing the clogged medium.

2.2 | Position the equipment on the side of the system to allow easy access into the extended detention basin and
transfer of material into adjacent tipper truck/ disposal bins etc.

2.3 | Remove waste in a truck at an appropriate disposal point.

BIO RETENTION SYSTEMS

SCHEDULE OF SITE VISITS

Purpose of | Frequency J F M A M J J A S (o) N D
Visit

Routine Half /year v v v v v v v v v v v v
inspection

Annual 1/year v

inspection

Routine 2lyear v v

maintenance

Routine 1/2 year v
clean out of

sediment

INSPECTION

1.

Routine Inspection

1.1 | Routine inspection should be carried out on a regular monthly basis. The purpose of the inspection is to
indicate when maintenance of the Bio retention system is required.

1.2 | Inspections should consider erosion, condition of vegetation, ponded water.

1.3 | Complete appropriate Maintenance Form. Maintenance is required if failure of the above sediment.
Annual Inspection

2.1 | Once a year, the condition of the bio retention system should be closely inspected. Any damage or problems
should be noted on the Maintenance Form for action.

ROUTINE MAINTENANCE

1. Purpose

1.1 | Routine maintenance of the bio retention system involves weed control and the collection of any litter, removal
of dead or diseased vegetation, and mulch replacement.
Weed Management

2.1 | If weeds have been observed during routine inspection, these weeds should be removed from the bio
retention system. Weeding generally involves manual removal of perennial species.

2.2 | The aim is to remove the weed including the roots when the weeds are less than 3 months old; otherwise

weeds infestation rapidly occurs and is difficult to control.
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2.3 | Herbicides should not be used, as they would contaminate the water in the creek.

2.4 | The weed should be disposed offsite at appropriate waste management facility.

2.5 | Replant appropriate plant species, where necessary, in areas that have been extensively weeded.

3. Litter Management

3.1 | Remove and dispose of litter that may be visible around the bio retention system.

4. Dead or Diseased Vegetation

4.1 | Remove or dispose of any dead or diseased vegetation within system

5. Mulch Replacement

5.1 | Mulch replacement is recommended when erosion is evident or system looks unattractive.

CLEANOUT OF SEDIMENT

1. Setup and Prepare site for Cleanout

1.1 | Notify adjacent residents at least three days prior to date of cleanout.

1.2 | Setup equipment onsite

2. Cleanout of Sediment

2.1 | The preferred method of cleanout of the bio retention system is replacing the clogged medium.

2.2 | Position the equipment on the side of the system to allow easy access into the bio retention system and
transfer of material into adjacent tipper truck. The truck should be positioned so that water from the truck body

drains into the bio retention systems.

2.3 | Drain waste in the truck thoroughly before proceeding to the disposals point.
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6 Infrastructure - Sewerage

TOR - 3.5.5 Sewerage

This _section should describe, in _general terms, the sewerage infrastructure required by the

project. _Information is _required on the on site treatment if grey water including ownership,

maintenance safequards to be used, how discharge standards are to be met, details of

proposed wet weather storage (locations and capacities proposed).

If a treatment system is proposed for the development, further information is required on:

e The options proposed for wastewater treatment

The peak design capacity evaluation of the wastewater treatment system and associated

e nfrastructure using equivalent persons;

e Determination of the potential emergency effluent storage that would be required in an

extended rain event (50 and 100 year ARIs);

e The siting and maintenance regime for the system;

e Treated effluent quality, particularly nutrient content; and treated effluent flow rates and

volume available at different development stages.

The Ella Bay Master Planned Community requires a sewage treatment system onsite. The
system will incorporate a collection reticulation network, treatment plant, recycled water supply
network and irrigation disposal. Treated effluent will be sufficiently treated to allow for safe
reuse or disposal and will comply with all authority standards and requirements. The aim is to
provide an economically viable and environmentally sustainable solution to meet the unique
challenges of wastewater management in a sensitive environment. All system components of

the treatment system will be owned and maintained by the services company.

6.1 Options for Treatment System

The conventional system for sewage treatment has been to use a collection reticulation network
to convey the sewage to a common treatment plant and then dispose of the generated effluent.
The adjacent Little Cove development of 100 villas has received approval and an operating
license for a central treatment plant. Effluent from this plant will then be irrigated onto

designated disposal areas.

A site based management plan will be implemented to ensure that actual and potential
environmental impacts resulting from the proposed treatment system are managed in a
sustainable way. Simmonds & Bristow prepared the Site Based Management Plan and
operating license submission for the adjacent Little Cove project. This report has been included
as an appendix and has provided some of the background data summarised in this section.

Please refer to the appendix.
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The technology of Option 1 as detailed in Section 6.1.1 has already been approved for use on
the adjoining Little Cove development. Effluent disposal was a major concern of the Little Cove
Development due to the topography and dense vegetation. The treatment plant and effluent
disposal design resolved this concern and approval for the system was given by EPA (Qld). A
copy of this permit is included in Appendix A. The purpose of attaching the Site Based
Management Plan and operating license of the adjacent site is to show that waste on the
subject site can be managed, including the impacts of waste on the environment. As the Ella
Bay Master Planned Community has flatter topography and better disposal areas, it is
anticipated that a more simple design solution will be required for an acceptable treatment

system.

While Option 1 is regarded as being capable of providing the sewage treatment needs of the
development, further research into other available systems and their technology will be
undertaken. The sustainable development institute being proposed within the development and
partnered by James Cook University and the University of Queensland will likely participate in

the necessary research. A brief description of another system is outlined in Option 3.

6.1.1 Option1 Centralised Treatment Plant
The sewage treatment plant utilises activated sludge treatment technologies to treat the
sewage to a discharge level appropriate for unrestricted irrigation and other uses,

including toilet flushing and firefighting purposes.

Major components of the treatment process are;

« fine screening for grit removal

* an aerated flow balance tank

* an aeration chamber to support aerobic and anoxic phases for nitrogen removal

with :

- automatically controlled aeration based on dissolved oxygen

- mixer capacity during anoxic periods

- sodium aluminate dosing for phosphorus removal

» a clarifier for sludge settlement, wasting and return

+ sand filters for further polishing of clarified effluent

» chlorine dosing and UV disinfection

* an aerobic digester for sludge volume reduction

« treated effluent storage tanks

Sewage first enters the plant through a flow-meter, which allows sewage generation to be
tracked. The sewage is then screened, which removes most of the grit and other large
particulate matter. It then flows into an aerated balance tank, which allows for surges or

shocks in flow to be attenuated. From the balance tank sewage is then pumped into an
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aeration chamber that is used for the removal of biological and nutrient contamination,
using a series of aerobic, and anoxic cycles. This removes the bulk of organics and
nitrogen in the effluent. The treated effluent is then dosed with sodium aluminate for
chemical phosphorous removal. From the aeration tank the effluent enters a settling
tank, where the bulk of biological material settles out, and is removed as sludge. The
effluent then enters a chlorine dosing station, goes through sand filtration for final
polishing, and is finally UV disinfected. The effluent is then stored in a storage tank. The
sludge removed from the settling tank is recycled to the front of the process (into the
aeration balance tank) and a portion is harvested, or ‘wasted’ to maintain sludge volumes.
This wasted sludge enters an aerobic digester, in which its volume is reduced, before
being taken offsite by registered waste handlers.

Treated Effluent will be used in a variety of roles, including toilet flushing, irrigation, wash

down water and in fire fighting applications

The STP will be owned operated and maintained by the services company. The
sewerage treatment plant will be located in a designated services area. As the
development is to be constructed in stages the sewage treatment plant chosen will have

to be flexible enough to be able to expand as each stage starts to generate sewage.

Option 2  De-centralised Treatment Plant

The development could be serviced by the same technology as Option 1 but by using a
number of small plants around the development area. Typical advantages of having a
number of smaller units over a single large facility include better operating flows,
maintenance and operational efficiencies plus optimal installation timing based on staged

construction.

Figure 6-1 Small packaged treatment plant

Option 3  Individual Treatment Plant
With the rapid growth in small lot-scale treatment devices and the need for the effluent
output to be managed as part of the entire water cycle, an individual treatment system is

another possible solution. This type of system will provide a small treatment device close
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to each building and the treated effluent will be re-used at the site or piped away to a
common disposal area. These systems are available from a number of manufacturers

and use technology such as anaerobic and aerobic process in differing configurations.

Individual treatment systems near each source will allow design parameters such as
building use and population fluctuations to be considered when sizing the individual
treatment plant. This can be beneficial to treatment system performance especially as
the population is expected to peak and trough due to visitors, during public or school

holidays and peak tourist seasons.

6.2 Reticulation Network

The reticulation network will be a combination of gravity pressure (where possible) and low
pressure sewer system of fully sealed (welded polyethylene) sewer pipes. A major advantage
of pressure sewer systems is their flexibility: the pipe system does not need to be graded
downhill as it does with a gravity system so the alignment of pipes is much more flexible. This
can result in lower environmental impact of construction and maintenance, better accessibility
and lower pipe laying costs. The size of pumping equipment required will be designed to meet

the parameters required at each individual pump location.

The pipe network has been located within a common services trench and the treatment plant
has been located within a service yard. The services yard is located away from residential and

community use areas and will be screen planted to reduce visual impact.

For a site plan showing the network, refer to Figure 6-2.
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Figure 6-2
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6.3 Design Capacity

The development is estimated to produce a peak daily sewage flow of 370kL/day with a
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maximum population estimate of 5380 people. This was calculated using the flow allowances

and an estimated equivalent population given in Table 6-1.

Wastewater flow Number Approximate
Number .
allowance of EP’s quantity of sewage
(Litres/ep/day) (kL/day)
Town Centre
Commercial / Retail 30 50 50 2
Guests @ 80 860 rooms x2 | 4754 138
people
Resort Precincts’ Staff @ 30 1240 1240 37
Restaurants @ 20 1720 ) 34
per meal
Residential Precinct’ 80 560 dwellings | 44, 130
x 3 people
Educational Precinct 30 250 750 23
Miscellenous - - - 6
TOTAL 5380 370
Table 6-1 Generated Sewage Flows

" Full water-reduction 3A fixtures including 6/3 litre dual flush toilets, 4A clothes washers & dishwashers.

The Sewage Treatment Plant has a Average Dry Weather Flow (ADWF) design capacity of 370
kL/day. Peak Wet Weather Flow (PWWF), taking into account rainfall in the wet season, and

groundwater infiltration, etc, is 777 kL/day and is calculated as 2.1 times the ADWF. The

PWWF factor has been sourced from the Sewer Code of Australia, on the basis that the sewer

system will be newly installed. The pipework for the system is also shallow, so there should be

no groundwater infiltration into the system.
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6.4 Effluent Management
Effluent is to be managed as a part of the entire water cycle and is to be considered as a

resource not a waste material to be disposed of.

6.4.1 Effluent Quality
The plant and equipment has been designed to achieve an effluent with quality

characteristics equivalent to or less than those specified in the table below.

Parameter Unit Maximum
Suspended Solids mg/L <1
Turbidity NTU <20
Biological Oxygen demand-5 mg/L <10
Total Nitrogen mg/L <10
Total phosphorous mg/L <1
Faecal Coliform * org/ml <10

pH 6.5-8.0
Dissolved Oxygen mg/L >2

* Median from 5 samples of final effluent taken at half hourly intervals.

Table 6-2 Treated Effluent Quality

6.4.2 Effluent Disposal
The effluent produced from the proposed sewage treatment plant is to be disposed of by
way of recycling and effluent irrigation. The site characteristics have been assessed and
are considered suitable for effluent disposal via irrigation. Preliminary analysis indicates
the irrigation area available is more than adequate. A detailed MEDLI model of the site
will be undertaken to determine the actual area required for efficient effluent disposal. In
order to model the application areas and rates effectively a MEDLI model needs to be
prepared for different irrigation rates. MEDLI also calculates the amount of effluent
available for irrigation after recycling and accounts for stormwater infiltration automatically
based upon the rainfall data entered for the model. In addition to this the wet weather

storage available was split along the same parameters to keep the model consistent.

6.4.2.1 Irrigation
Treated effluent will be evenly applied on a daily basis from the wet weather storage to a
low pressure droplet irrigation system, using appropriate sprinklers or similar devices to
reduce the risk of effluent drift. Irrigation will be halted during periods of heavy rainfall (ie.
rainfall events resulting in runoff from irrigation areas) with effluent being diverted to wet
weather storage facility. When the capacity of the wet weather storage is reached, rather
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than have the storage tank overflow, excess effluent will be applied evenly across the
irrigation area. To manage surface runoff from the irrigation areas in such events, a
proposed system of cutoff and runoff bunds provide control of point source releases,
encouraging additional absorption and diffuse release into the surrounding forest areas.
The release of effluent during rain events is most likely to occur during the wet season.
Dilution of this effluent by rainfall and natural runoff can be calculated and will result in

significant reductions in the concentration of nutrients.

It can be calculated to show that the lowest possible rainfall that may cause an
overtopping event still results in significant dilution of the nutrients present in the irrigated
effluent. Of the months of the wet season (December to May) an overtopping event
requiring irrigation during rainfall is most likely to occur in March as it has the highest
rainfall of the year. If irrigation was required, to prevent the Wet Weather Storage Tank/s
from overflowing, during heavy rain fall, for one day in March, the concentrations likely to
occur in the effluent/stormwater runoff should present no threat to the environment. The
nitrogen discharge should be well below the requirement of <10 mg/L discharge standard
for the Great Barrier Reef Marine park, and the <0.1 mg/L for fresh water nitrogen

eutrophication concentration.

An irrigation plan will be prepared along with the supporting MEDLI model outputs. Each
of the irrigation areas will be irrigated at a different rate based upon their slope. This is to
prevent the occurrence of runoff under normal operating conditions as far as is possible.
Areas of slope up to approximately 15% will be irrigated at a rate of 2mm/day. Slopes
from 15% to 25% will be irrigated at 1Tmm/day. Slopes from 25% to 50% will be irrigated
at 0.25mm/day.

The aim of the physical components of the irrigation system is to deliver the effluent to the
irrigation areas while causing as little environmental impact as is possible. Above ground
distribution systems will be used where possible unless subsurface systems are better

suited to the irrigation area ie. golf course fairways.

All systems are planned to be pressure balanced, and have pressure monitors on each
line. These pressure monitors provide burst protection by detecting variations in
pressure, which indicate damage to the irrigation distribution system, and shutting off the
appropriate line automatically. Maintenance personnel can then assess the damage and

repair it as necessary.
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6.4.2.2 Recycle

Recycling of effluent is a vital part of a balanced water cycle. It has the potential to
reduce the demands on the water supply system. Recycling effluent is estimated to
account for up to 25% of the daily flow through the plant. A dual reticulation system,
where a separate network of pipes is constructed in the streets to carry the Class A+
recycled water to each house for approved non-potable uses such as, flushing toilets,
watering gardens, hose washdown and fire fighting. This water recycling scheme is to be
in compliance with all relevant regulatory provisions, including state, federal and local

government laws.

Figure 6-3 Recycled water system diagram

6.4.2.3 Fire Fighting Storage

6.4.3

A sufficient volume of recycled water will need to be stored so that the required fire
fighting requirements are met. The proposal is that dedicated storage tanks be located
around the development similar to requirements for rural areas. In the event of a fire the
mobile fire fighting tankers can draw water from the storages then travel to the fire

location. The pumps on the tankers will provide pressure to the fire hoses.

Wet Weather Storage

In extended wet periods (up to the 100 year ARI event), it will be necessary to store
effluent until the receiving ground is no longer saturated. Ground moisture sensors could
be used to control the effluent discharge to irrigation. The MEDLI model will be used to
calculate the optimum wet weather storage capacity needed to be provided during wet
weather periods in which ground conditions are unsuitable to receive additional watering.
An overtopping event requiring irrigation during rainfall is most likely to occur during the
wet season months of December to May. If overtopping does occur the effluent will be

diluted to a level that it should present no threat to the environment.
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Optimum sizing reduces the risk of overtopping. The MEDLI modelling, conducted by
Simmonds and Bristow for the adjoining Little Cove development, determined that the
optimum wet weather storage was 500kL. With this amount of storage an overtopping
event would occur only 3 times in every 10 years. Based on this and considering that the
design flow for the Master Planned Community is approximately 8 times that of Little
Cove, an approximate wet weather storage volume of 4000 kL is likely. The exact

volume will be determined at the detailed design stage.

6.5 Operation and Maintenance of System

A site based management plan will be prepared and submitted to EPA as part of the approval
process to obtain a permit to operate a Sewerage Treatment Plant. The objective of this plan is
to ensure that actual and potential environmental impacts resulting from the environmentally

relevant activity are managed in a sustainable way.
The plan will incorporate:

¢ Routine operating procedures to prevent or minimise environmental harm, however

occasioned or caused during normal operations;
¢ Maintenance practices and procedures;

e Contingency plans and emergency procedures to seal with foreseeable risks and

hazards including corrective responses to prevent and mitigate environmental harm;

e Monitoring of the release of contaminants into the environment including procedures,

methods, record keeping and notification of results;

e Assessment of the environmental impact of any release of contaminants into the

environment including procedures, methods, record keeping and notification of results;
e Handling of environmental complaints;
e Keeping and protection of environmental records and reports;

e Lines and methods of communication to be utilised for communication of procedures,
plans, incidents, potential environmental problems and results, including feedback
mechanism to ensure that management is made aware of potential environmental

problems and any failure of procedures adopted; and

e Staff training and awareness of environmental issues related to the operation of the
environmentally relevant activities, including responsibilities under the EP Act.
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The operation and maintenance procedures will be developed once the treatment system is

chosen and the plant construction and commissioning phase is complete.

Emergency Response Contingency Plans & Procedures for the sewage treatment, effluent
disposal scheme Plant relate to events that may cause or result in uncontrolled release of
effluent or sludges that may cause or have caused adverse environmental harm and or public

health exposure.

6.6 Management Plans

To ensure affective operation and maintenance of the system, a number of management plans
will be required. Below is a summary of some typical management plans. Future details on
each of these can be found in the Site Based Management Plan for Little cove included in the

appendix.

6.6.1 Stormwater Management Plan
The objective of the stormwater management plan is to detail how the design and
operation of the sewage treatment plant and effluent disposal system will prevent and/ or
minimise the release or likelihood of release of contaminated effluent / runoff from the

licensed place to any stormwater drain or waters or the bed or banks of any such waters.

6.6.2 Effluent Irrigation Management
The objective of the Effluent Irrigation Management Plan is to describe how the actual
and potential environmental impacts resulting from the onsite disposal of treated effluent

from the treatment plant will be minimised and managed.

6.6.3 Vermin Management
Both pigs and ants seek moisture in the dry season. The irrigation system provides a
source of moisture for both of these pests which may damage the irrigation system.
The objective of the Vermin Management Plan is to describe how the actual and potential
environmental impacts resulting from the activity of local pests will be minimised and

managed.

6.6.4 Equipment Failure Management
The objective of the Equipment failure Management Plan is to describe how the actual
and potential environmental impacts resulting from the equipment failure will be

minimised and managed.
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Solid Waste Management
The objective of the waste management plan is to detail how the actual and potential
environmental impacts resulting from the handling of solid waste from the treatment plant

be minimised and managed.

Noise and Odour Management
The object of the Noise Management Plans is to describe how the actual and potential
environmental and personal impacts resulting from the noise produced by the treatment

of both Sewage and Potable Water will be minimised and managed.

MONITORING & REPORTING

Routine monitoring is required to meet environmental responsibilities under the environmental

authority. Additional monitoring may be required in emergency situations as specified in the

vario

6.7.1

6.7.2

6.7.3

us Emergency Response Contingency Plans and Procedures.

Routine Monitoring Program - Sewage Treatment Plant

All routine monitoring samples are to be collected by NATA Certified Field Samplers or
trained operators in compliance with current Australian Standards and EPA Standards for
Environmental Monitoring. All analysis is to be performed by NATA Certified Laboratories,

except for daily and weekly tests, which will be conducted by the plant operators.

Emergency Monitoring Program

Emergency monitoring samples are to be collected by NATA Certified Field Samplers or
trained operators in compliance with Australian Standards and EPA Standards for
Environmental Monitoring. Emergency monitoring requirements are specified in the

Emergency Response Contingency Plans and Procedures.

Reporting
Routine Reporting requirements equate to an Annual Return due on the annum to the

Environmental Authority. Incident and Emergency reporting requirements are detailed and

specified in the Emergency Response Contingency Plans and Procedures. All reports,

written correspondence and records associated with the Environmentally Relevant Activity

- Sewage Treatment are to be kept at the licenced premises for a period of 5 years.
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7 Infrastructure - Telecommunications

TOR - 3.5.6 Telecommunications

The EIS should describe any impacts on existing telecommunications infrastructure (such as

optical cables, microwave towers, etc.) and identify the owners of that infrastructure.

7.1 Vision

To maintain and promote Ella Bay Community as a prime location it is important to provide the
best telecommunication service available. This not only means providing voice communications

but also includes the latest in high-speed computer connections.

7.2 Provision of Infrastructure

There is no existing telecommunication infrastructure on the site. It is envisaged that a
decentralised communication network with a centralised control will be set up and maintained by
the community management company. This network will be a hybrid system likely incorporate
the use of microwave towers, cable network and optic fibre connection. A cable / fibre optic
connection to existing infrastructure at Flying Fish Point will be constructed along Ella Bay
Road.

The telecommunications infrastructure at Ella Bay will include broadband, as well as the
installation of a mobile phone tower. For broadband usage, a microwave link will be established

from Mt Bellenden Kerr to the site.
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8 Waste Management

TOR - 3.6.1 Character and quantities of waste materials

Provide an inventory of all wastes to be generated by the proposal during the construction and

operational phases of the project. In addition to the expected total volumes of each waste

produced, include an inventory of the following per unit volume of product produced:

e the tonnage of raw materials processed;

e the amount of resulting wastes; and

e the volume and tonnage of any re-usable by-products.

8.1 Air Emissions
TOR - 3.6.1.1 Air emissions

Describe in detail the quantity and quality of all air emissions (including particulates and odours)

from the project during construction and operation. Particulate emissions include those that

would be disturbed by wind action equipment during construction (e.q. trucks by passage on

unsealed roads). The methods to be employed in the mitigation of impacts from air emissions

should be described in section 4.5.

The air we breathe is a mixture of gases and small solid and liquid particles. Air pollution occurs
when the air contains substances in quantities that could harm the comfort or health of humans
and animals, or could damage plants or materials. Some substances come from natural

sources while others are caused by human activities.

Goals for the key indicators of air quality in Queensland are prescribed in the EPP (Air) and a

summary of existing ambient air quality standards is in the table below.

Pollutant Averaging Time Quality

(max concentration)

Ozone (ppm) 1 hour 0.098
4 hours 0.079
24 hours 0.03
100 days of a growing season 0.03
Nitrogen dioxide (ppm) 1 hour 0.16
4 hours 0.046
1 year 0.01
Particles (ug/m®)
- asTSP 1 hour 90
- as PMy 24 hours 150
- as PMy 1 year 50
- visibility (km) | 1 hour 20
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Sulphur dioxide (ppm) 10 min 0.25
1 hour 0.20
24 hours 0.04
1 year 0.02

Carbon monoxide (ppm) 8 hours 8.0

Lead (ugim®) 3 months 1.5
Table 8-1 Air Quality Standards

8.1.1 During Construction

8.1.1.1  Air Emissions Generated
The main potential emissions associated with the construction phase of the proposed
development are dust and particulate matter. These emissions could potentially contain
extremely small quantities of trace metals and organic compounds. The majority of dust
emissions will occur at the construction site. To reduce dust emissions the current gravel
surface of Ella Bay Road will be upgraded with a bitumen seal prior to commencement of

construction.

Excavators, truck and generators used during construction would also emit small
amounts of products of fuel combustion, including oxides of nitrogen, carbon monoxide,
sulfur dioxide and particulate matter.

8.1.1.2 Emission Minimisation
The potential for emissions to occur during the construction of the proposed development
would be minimised through the development and implementation of a Construction EMP

that would be prepared for the project.

The Construction EMP would include:

o efficient use of machinery

o reduction in the number of material deliveries by efficient ordering

o minimising areas of disturbed soils and areas of open excavation

o minimising stockpiling by coordinating excavation, spreading, regrading,
compaction and importation activities. Stockpiles would be installed outside
hazard areas such as drainage lines and away from heavily trafficked areas

o stabilisation of stockpiles to minimise wind erosion (e.g. water sprays and
covering of stockpiles)

o apply water to active earthwork areas, stockpiles and loads of soil being
transported to reduce dust as required

o restrict traffic to defined roads and implement a speed limit

o cease work if excess fugitive dust is observed, or phase down while the source

is being actively investigated and suppression measures are implemented.
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8.1.2 During Operation

8.1.2.1  Air Emissions Generated
Though our daily activities, individuals are directly responsible for a significant amount of
overall emissions to the atmosphere. The decision made about the choice of transport
mode is a dominant factor. Other sources of pollutants include the use of paints and
aerosols, recreational vehicles, lawn mowers and the use of fuel for heating. Wood
burning for heating stands out as the single major domestic source of particle emissions
(96%). As the development will be actively reducing the use of carbon fuelled transport
and providing heating from renewable energy sources such as solar, the emissions
generated by the operation of the development will be lower than a traditional

development.

The main sources of air emissions during operation will be;
e Carusage

e Generators for electricity production

e Odours
- Cooking
- Refuse

- Sewage Treatment Plant

8.1.2.2 Emission Minimisation
Emissions can be minimised through implementing management systems to reduce the
need for vehicle and equipment use. These reductions include:
o Reduction in use of carbon fuel transport within the community;
o Restriction of car use within the community through the provision of an electric /
gas shuttle bus service;
o Efficient management of delivery vehicles bringing goods to the community to
ensure that unnecessary trips are not made;
o The use of gas heating equipment instead of heating by burning wood;
o Solar heating;
o Solar power;
o Stand alone power systems to be run by renewable energy,
o Appropriate ventilation of cooking / restaurant areas,
o Appropriate storage of refuse, and

o Appropriate deign of the sewage treatment plant.
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8.2 Solid Waste Disposal
TOR - 3.6.1.2 Solid waste disposal

The proposed location, site suitability, dimensions and volume of any landfill requirements for

solid wastes generated by the project.

A Waste Management Plan for the proposed Ella Bay development will be implemented which
will encourage the most efficient use of resources, to reduce environmental harm, and to
provide for the continual reduction in waste generation in line with the principles of ecologically
sustainable development (ESD). The Waste Management Plan will outline strategies, actions
and controls aimed at pursuing waste minimisation and recycling objectives for the

development.

Based on the Waste Management Hierarchy, the management plan will ensure that all facets of

the community’s operations are subject to this concept.

Avoid
The avoidance of excess waste is the key component of any waste management program, by
avoiding waste we ultimately decrease the amount needed for disposal. This can be easily put

into practice via a simple purchasing policy where many products are delivered in bulk.

Re-use

Re-use is another essential component of the Waste Management Hierarchy, as it effectively
extends the life of a product and once again decreases the amount of waste ending up in
landfill. A great example of this is the re-use of organic waste that is produced. Once collected,
organic waste can be put through a composting or vermiculture system (worm farm) and then

used as a soil conditioner and fertiliser.

Recycle
Recycling has the potential to considerably decrease the amount of virgin materials that need to

be utilised. The management plan will have an extensive recycling program in place that

ensures that all recyclable material is collected, sorted and transported for recycling.

Disposal
The disposal of waste is the least desired component of the Waste Management Hierarchy.

Unfortunately, modern society has not yet created a system where all our waste can be re-used
or recycled. With this being the case, the community must dispose of some waste to land fill
which will be offsite. The management plan will continually seek alternatives and implementing

programs that will result in the decrease of waste to land fill.
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8.2.1 During Construction

8.2.1.1 Waste Generated

As the site is a green fields site with only a single of existing building there will be very
little demolition waste generated. Any material that is recyclable such as timber,

concrete, bricks, etc will be reused where possible.

It is estimated that approximately three to four tonnes of waste per house will be
generated during construction. Waste materials include clean fill, concrete, bricks, tiles,
steel, glass, metal, wood, asphalt, plastics and other materials generally used in the
building process. The particular materials wasted during the construction of the proposed
development will depend mainly upon the type of buildings being constructed and
methods of construction.

The table below gives a summary of the types of wastes and an estimate of the quantity

of waste that will be produced by the proposed development.

Construction Waste Composition and Quantity Estimate

Average Percentage Approximate quantity of
of Construction | construction waste to go to
Construction Material Material Wasted landfill (tonnes)
Brick 12% 300
Tile 7% 175
Plasterboard 5% 125
Timber 8% 200
Concrete 11% 275
Steel 3% 75
Fibre cement 2% 50
Plastic 2% 50
Soil 50% Disposed of on site
Table 8-2 Solid Waste Generated - Construction

8.2.1.2 Waste Minimisation

A Construction Waste Management Plan will be developed and implemented for the
construction phase of the proposed development. This plan would be incorporated into
the Construction EMP for the project. Any licensing requirements (such as EPA licence)
for the management and disposal of waste from the site would be identified in the
Construction Waste Management Plan. All project personnel would be advised of the
waste management strategies and disposal procedures prior to commencing any work.
Contractors carrying out site construction works would record the types, quantities and
destinations of all waste material taken off-site during construction to assist the reviewing

of minimisation strategies.
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Waste construction materials will be separated and stored for disposal, reuse or

recycling. Waste skips would be collected by a licensed waste contractor on a regular

basis and transported for disposal to a licensed landfill or recycling facility as appropriate.

8.2.2 During Operation

8.2.2.1

Waste Generated

The following table gives an estimate of the quantity of operational wastes to be

generated by the proposed development.

. Approximate
. Approximate .
Approximate . quantity of waste to
Type of . quantity of waste to
quantity of waste . be recovered,
waste go to landfill
generated (tonnes) reused or recycled
(tonnes)
(tonnes)
Municipal 1176 1142 34
solid waste
Commercial
& industrial 336 336 0
waste
Construction
& demolition 302 230 72
waste
Green &
organic 504 0 504
waste
Biosolids 31 1 30
TOTAL 2349 1709 640
Table 8-3 Solid Waste Generated - Operation
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Municipal solid waste

Municipal solid waste is collected via local government kerbside and drop-off services for
landfill disposal. In a report prepared by EPA (Qld), “The state of waste and recycling in
Queensland 20057, it was estimated that households in the Far North Queensland region
generated an average of 420 kg of waste per capita that was collected for landfill. Of the
average 420 kg of household waste generated approximately only 12 kg was recovered

for recycling or reuse compared with the Queensland average of 50 kg.

Each house will be issued with two wheelie bins, a 240-litre bin for recyclable waste such
as glass, paper, plastic, etc. and a 120-litre bin for putrescible waste. A collection service
that provides a weekly service to residences will empty the bins and transport the waste

to a landfill or recycling plant off site.

The table below give a breakdown of the types and quantity of the municipal solid waste
that are likely to be collected and recycled or reused by Johnstone Shire Council based

on their current activities and facilities.

MUNICIPAL SOILD WASTE
Approximate Waste Approximate Quantity of
Average Queensland Waste recyclabe waste to be
. . Recovered by Far North
Household recyclable materiall Recovered by Councils for . . . poduced by the proposed
. Shire Councils for Recycling
Recycling kg/person/year Ella Bay development
kg/person/year
tonnes / year
Domestic paper 28.8 1.2 34
Glass 1.4 45 12.6
Cardboard 47 1.8 5.0
Steel cans 14 1.15 3.2
HDPE 11 11 3.1
PET 1 0.55 15
Other/mixed plastics 0.8 047 1.3
Aluminium cans 0.6 0.98 2.7
Liquid paperboard 0.01 0.25 0.7
Total 49.8 12 33.6
Table 8-4 Solid Waste — Operational Recycling Rates

Secondary waste is the waste other than municipal solid waste, which is not collected by

council but still disposed of at landfill sites. They include the following:

e Commercial & industrial waste includes waste from schools, restaurants, offices,

retail and wholesale businesses, and manufacturing industries.
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e Construction & demolition waste
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is non-putrescible materials arising from

construction or demolition activity, such as brick, timber, concrete and steel etc.

e Green waste includes grass clippings, tree, bush and shrub trimmings, branches and

other similar materials resulting from domestic or commercial gardening, landscaping

or maintenance activities.

e Biosolids are organic solids derived from biological

processes—eg sewage sludge.

wastewater treatment

The table below provides an estimate of the quantity of secondary waste to be disposed

of to landfill and the percentage that is likely to be recycled.

SECONDARY WASTE
Average Quantity of Average Queensland | Average Far North | Approximate Far
Secondary Waste
. Percentage of Percentage of North Secondary
Type of waste Generated in X
Secondary Waste Secondary Waste Waste to landfill
Queensiand 2004- Recovered Recovered kg/person/year
2005 kg/person/year a’p Y
Construction & demolition 108 32% 24% 82.08
Commercial & industrial 120 5% 0% 120
Green & organic 180 93% 83% 30.6
Biosolids 11 82% 98% 0.22

Table 8-5 Solid Waste - Operational (Secondary Waste) Recycling Rates

Commerical wastes generated within the Village and Resort Precincts will be collected by
commercial contractors independent of the house holder collection system. The waste
will be transported to the appropriate Johnstone Shire Council waste transfer station

(Stoters Hill or Bells Creek) for processing and disposal.

In contrast to the averages provided in Table 8-5, it is proposed that 100% of green and
organic waste will be processed within the Ella Bay community. Residents will be
encouraged to compost waste where possible and the services company will provide a
green waste collection service. Green waste will be processed and returned to the

community for use in landscaped areas.

Biosolids such as waste sludge from the STP will be regularly diverted into a storage tank
for periodic tankering to a Johnstone Shire Council controlled treatment plant or land fill
for further processing. This will eliminate the need for sludge drying beds and any on-site

management.
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8.2.2.2 Waste Minimisation
Minimisation of waste will be achievable through a policy of recycling, waste management
education and the implementation of incentives to reduce waste generations. It is
intended that the community understands and actively participates in waste reduction and

recycling to reduce the volume of solid waste to be disposed to landfill.
A waste management strategy for recycling waste at the resort could include:

e Kerbside recycling - most household waste recycling will occur through the local
kerbside collection service. The Johnstone Shire Council supports this collection and
recycling service. Materials recycled predominantly through this service are steel

cans paper/cardboard, glass and aluminum cans;
¢ Reusable — encourage the use of products, which can be reused.

e Composting — Composting can make a worthwhile contribution to the improvement of
the environment. Organic wastes comprise about 40% of the total amount of solid
material sent to landfill annually. Removing 100% of this material from the waste

stream will reduce the load on the kerbside collection system and landfill.

8.2.2.3 Treatment and Disposal
Any solid waste that is generated through the project which can not be easily recycled on
site will be taken off site to a Johnstone Shire Council Transfer Station (Stoter’s Hill or

Bell's Creek) for disposal.
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8.3 Liquid Waste
TOR - 3.6.1.3 Liquid waste
A description should be presented of the origin, quality and quantity of wastewater originating

from the project. The EIS may need to consider the following effects;

e  Groundwater from excavations

e rainfall directly onto disturbed surface areas

e run-off from hard surfaces (e.q. roads, development footprint), plant and chemical
storage areas

drainage (i.e. run-off plus any seepage or leakage)

water usage for dust suppression, and domestic purposes

evaporation

domestic_sewage treatment - disposal of liquid effluent and sludge; and water
supply treatment plant - disposal of wastes

e aquatic recreation facilities (e.q. backwash from proposed lagoon swimming

pool).

8.3.1 During Construction

8.3.1.1 Liquid Waste Generated
Liquid waste will be generated during the construction. The liquid waste will be treated to the

relevant standard and then disposed of.

Pollutant Quantity Quality
Groundwater from nil na
excavations
Run-off from Dependant on the amount of disturbed Treated before
disturbed areas area exposed and the amount of rainfall discharge
Run-off from hard Dependant on the amount of area and Treated before
surfaces the amount of rainfall discharge
Water usage for Dependant on the prevailing conditions Treated before
dust suppression during construction discharge
Table 8-6 Liquid Waste Generated - Construction

Groundwater is not expected to be affected during the construction and operational
phases. However, the groundwater will be monitored in accordance with both the
proposed development's EMP and the operating permit for the sewage treatment plan.

This policy aims to ensure that there are no detrimental effects to the groundwater.

It is envisaged that rainfall directly onto disturbed surface areas and spraying water
during dust suppression will cause runoff that contains sediment. As such, all disturbed
areas will have appropriate erosion and sedimentation controls installed. As a final

treatment, runoff will be directed to a sediment basin where by any remaining sediments
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can be removed. The runoff water will be tested to ensure it complies with relevant

quality standards before being discharged into a natural watercourse.

The run-off from non-permeable surfaces such as roads will be captured and treated as
outlined in the stormwater management plan. This will be done through the use of Water

Sensitive Urban Design principles incorporated into the stormwater drainage system.

Potentially contaminated stormwater from chemical storage areas would be prevented
from polluting the development by providing appropriate protective devices (bunds, oil
traps, etc). Spills and leaks would be minimised by regular inspection and testing of
containment areas, and drainage lines. Any detected leaks would be expeditiously

repaired as part of ongoing maintenance.

8.3.1.2 Liquid Waste Minimisation
A Construction EMP will detail appropriate measures and management of the

construction activities to ensure minimal liquid waste runoff will occur.

8.3.1.3 Treatment and Disposal
All runoff will be treated by erosion and sediment control techniques or by Water

Sensitive Urban Design devices.
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8.3.2 During Operation

8.3.2.1 Liquid Waste Generated

Table 8-7 outlines the sources of liquid waste during the operation of the development.

Pollutant Quantity Quality
Run-off from hard surfaces Dependant on the amount of Treated before
area and the amount of rainfall discharge
Water use for domestic As per Sewage Treatment Treated at STP
purposes Plant requirements before discharge
Evaporation na na
Domestic sewerage treatment As per Sewage Treatment Treated at STP
- liquid effluent and sludge Plant requirements before discharge
Water supply treatment plant As per Sewage Treatment Treated at STP
— disposal of wastes Plant requirements before discharge
Aquatic recreation facilities As per Sewage Treatment Treated at STP
— pool filtration backwash Plant requirements before discharge
Table 8-7 Liquid Waste Generated - Operation

The run-off from non-permeable surfaces such as roads will be captured and treated as
outlined in the stormwater management plan. This will be done through the use of Water

Sensitive Urban Design principles incorporated into the stormwater drainage system.

All liquid waste generated from water used for domestic purposes plus backwash from
the water supply treatment plant and the swimming pool lagoons will be disposed of
through the sewage treatment plant (STP). The treated liquid effluent from the system
will be disposed of via on site irrigation as per the treatment plant’s operating licence. For
more details on the sewage treatment plant refer to Section 6. Any sludge that
accumulates in the sewage treatment system will be disposed of at an appropriate facility

external to the site.

8.3.2.2 Waste Minimisation

Operational liquid waste will be minimised through efficient water use management.

8.3.2.3 Treatment and Disposal
All the liquid waste in the operational phase will be treated at the sewage treatment plant

and the treated effluent disposed of by on site irrigation.
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Sewage Treatment Plant Permit
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Notice of decision - permit 1application

This notice is issued by the Environmental Protection Agency to advise of a statutory decision on a permit application
under environmental andlor conservation legistation.

Ella Bay Property Pty Ltd

C/- Planning Far North

PO Box 7801

CAIRNS QLD 4870 Our reference: 289081

Dear SirfMadam

Re: Decision made in relation to your application under environmental legislation administered by
the Environmental Protection Agency (EPA).

The EPA has assessed your application received on 28-FEB-2008 and wishes to advise you of the decisicn
in regard to each application as specified below.

~ Permit ap;_)lnied for_ 7 o 7 -, ;_V_rl?ermit Number Decision
Development Approval under Integrated Planning Act 1997 "IPDEQ0375206A11 1Granted in full with
(conditions

For each permit applied for that has been granted, the conditions of approval are attached. Where applicable,
a Statement of Reasons is provided in relation to the decision. Please note that for each approval, this Notice
of Decision and the relevant attachments constitute the permit documentation. Please retain this approvat
documentation for your records.

Included with this notice is advice on review and appeal processes that may be available to you. Should you
seek a review or appeal, the EPA advises that you seek independent advice before taking such action.

If you require more information, please contact Luke Nicholson, the Project Manager, on the telephone
number listed below.

Yours sincerely

Ingrid Eornadhy Mioresnes Enquiries:
Environmental Protection Agency Cairns District Office (EPA}
Date (5~ M - 00 PO Box 2066

5B Sheridan Street
CAIRNS QLD 4870

Phone:(07) 4046 6734
Fax: (07) 4046 6606

Attachment - Permit/Statement of Reasons

1 Permit includes Iicences;-approvaté; ﬁérfnits. authoﬁéations}aﬁiﬁb;tés. sanctions or
equivalent/similar as required by legislation administered by the Environmental Protection Agency
and the Queensland Parks and Wildlife Service. /

Queensland Government

. N Environmental Protaction Agency
www.epa.qld.gov.au ARNRY2:- 15 Tk Page 1 of1 Queensiand Parks and Wilditta Service

Envirenmental Protection Agency




Section 3.5.15 Integrated Planning Act 1997

EPA Permit' number: IPDE00375206A11

EPA Permit' number: IPDE00375206A11

Assessment Manager reference: As above.

Date application received by EPA:  06-MAR-2006. _

Permit' Type: Development Approval for a MCU involving an ERA.

Date of Decision: 05-MAY-2006

Decision: Granted with conditions.

Relevant Laws and Policies: Enviranmental Protection Act 1994 and any subordinate’
legislation.

Development Description

Property Lot/Plan Aspect of Development

ERA 15(b) - Sewage treatment - operating a
ELLA BAY ROAD, Lot 337 on Plan NR53 standard sewage treatment works
WANJURA QLD 4860 having a peak design capacity to

treat sewage of 100 or more
equivalent persons but less than
1500 equivalent persons.

Additional comments or advice about the application

None

' permit includes licences, approvals, permits, authorisations, certificates, sanctions or equivalent/similar as
required by legislation administered by the Environmental Protection Agency and the Queensland Parks and
Wildlife Service
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EPA Permit number: IPDE00375206A11

Additional information for applicants

The standard currency periods stated in section 3.5.21 of the Integrated Planning Act 1997 or the nomina_ted
currency period, apply to each aspect of development in this permit1. For information on when this permiti
takes effect and the relevant currency periods, please see point 3 in the Notice of Decision.

Contaminated Land

It is a requirement of the Environmental Protection Act 1 994 that if an owner or occupier of land becomes aware
a Notifiable Activity (as defined by Schedule 2 of the Environmental Protection Act 1994) is being carried out on
the land or that the land has been affected by a hazardous contaminant, they must, within 30 days after
becoming so aware, give notice to the Environmental Protection Agency.

Environmentally Relevant Activities

The aforementioned description of any environmentally relevant activity (ERA) for which this permit is issued is
simply a restatement of the ERA as prescribed in the legislation at the time of issuing this permit. Where there
is any conflict between the abovementioned description of the ERA for which this permit is issued and the
conditions specified herein as to the scale, intensity or manner of carrying out of the ERA, then such conditions

prevai to the extent of the inconsistency.

This permit authorises the ERA. lt does not authorise environmental harm unless a condition within this permit
explicitly authorises that harm. Where there is no such condition, or the permit is silent on a matter, the lack of
a condition or silence shall not be construed as authorising harm.

in addition to this permit, the person to carry out the ERA must be a registered operator under the
Environmental Protection Act 1994. For the person to become a registered operator, they must apply for a
registration certificate under section 73F of the Environmental Protection Act 1994,

Ingrid Fomiatti Minnesma
Delegate

Environmental Protection Agency
05-MAY-2006
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EPA Permit number: IPDE00375206A11

CONDITIONS OF APPROVAL

ERA 15(b) - Sewage treatment - operating a standard sewage treatment works
having a peak design capacity to treat sewage of 100 or more
equivalent persons but less than 1500 equivalent persons.

'Agency Interest: General
General 1
Prevent and/or minimise likelihood of environmental harm.

In carrying out an ERA to which this approval relates, all reasonable and practicable measures must be taken to
prevent and / or to minimise the likelihood of environmental harm being caused.

General 2
Maintenanbe Of Measures, Plant and Equipment.

The operator of an ERA to which this approval relates must:

(a) install all measures, plant and equipment necessary to ensure compliance with the conditions of this
approval, and .

(b) maintain such measures, plant and equipment in a proper and efficient condition; and

(c) operate such measures, piant and equipment in a proper and efficient manner.

General 3
Records.

Record, compile and keep all monitoring results required by this approval and present this information to the
administering authority when requested.

General 4

From commencement of an ERA to which this approval relates, a site based management plan (SBMP) must be
implemented. The SBMP must identify all sources of environmental harm, including but not limited to the actual
and potential release of all contaminants, the potential impact of these sources and what actions will be taken to
prevent the likelihood of environmental harm being caused. The SBMP must also provide for the review and
‘continual improvement' in the overall environmental performance of all ERAs that are carried out.

The SBMP must address the following matters:

(a) Environmental commitments - a commitment by senior management to  achieve specified and relevant
environmental goals.

(b) Identification of environmental issues and potential impacts.

() Control measures for routine operations to minimise likelihood of environmental harm.

{d) Contingency pians and emergency procedures for non-routine situations.

(e) Organisationai structure and responsibility.

{f) Effective communication.

(9) Monitoring of contaminant releases.

(h) Conducting environmental impact assessments.

i) Staff training.
)} Record keeping.
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EPA Permit number: IPDE00375206A11

(k) Periodic review of environmental performance and continual improvement.
General 5
Al records required by this approval must be kept for 5 years.

General 6

The site based management plan must not be implemented or amended in a way that contravenes ény
condition of this approval.

General 7
Waste Records.

A record of all wastes (sewage tank sludges and residues) must be kept detailing the following information:

a) date of pickup of waste;

b) description of waste;

c) quantity of waste; :
d) origin of the waste; and

e) destination of the waste.

Note: Trackable wastes as listed in Schedule 1 of the Environmental Protection (Waste Management)
Regulation 2000 are not covered by this condition. Trackable wastes have similar recording requirements to
this condition in accordance with a waste tracking system established under the above Regulation.

General 8

Acid Sulphate Soils.

The latest edition of the Queensland Environmental Protection Agency's INSTRUCTIONS FOR THE
TREATMENT AND MANAGEMENT OF ACID SULFATE SOILS, 2001, (‘the Instructions’) must be complied
with when treating and managing acid sulfate soils.

General 9

Acid sulfate soils must be managed such that contaminants are not directly or indirectly released to any waters.

General 10

All ponds used for the storage or treatment of acid sulfate soils or other contaminants must be constructed,
instalied and maintained:

a) so as to prevent any release of contaminants through the bed or banks of the pond to any waters
(including ground water};

D) so that a freeboard of not less than 0.5 metres is maintained at all times; and

c) so as to ensure the stability of the ponds’ construction.

General 11

Suitable banks and/or diversion drains must be installed and maintained to exclude stormwater runoff from
entering any ponds or other structures used for the storage or treatment of contaminants including acid sulfate
soils or wastes.

General 12

All acid sulphate soils must be disposed of or managed within the authorised place.
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EPA Permit number: IPDEQ0375206A11

General 13

Any temporary or permanent dewatering ponds or waterbodies used to contain or treat acid sulphate soils must
not be constructed on a watercourse.

General 14
Annua! Monitoring Report.

An annual monitoring report must be prepared each year and presented to the administering authority when

requested. This report shall include but not be limited to:

a) a summary of the previous twelve (12) months monitoring results obtained under any monitoring
programs required under this approval and, in graphical form showing relevant limits, a comparison of
the previous twelve (12) months monitoring results to both this approvals limits and to relevant prior

results;

b) an evaluation/explanation of the data from any monitoring programs,

c) a summary of any record of quantities of releases required to be kept under this approval,

d) a summary of the record of equipment failures or events recorded for any site under fhis approval;

e) an outline of actions taken or proposed to minimise the environmental risk from any deficiency identified
by the monitoring or recording programs;

f the number of domestic tenements newly connected to the sewage treatment works during the previous
twelve (12) months;

q) the progressive total number of connections; and

h) a summary of any trade waste agreements entered into or amended during the year, including the

nature of the industry.
General 15
Notification.

Telephone the EPA's Pollution Hotline or iocal office as soon as practicable after becoming aware of any
release of contaminants not in accordance with the conditions of this approval.

General 16
Information About Spills.

A written notice detailing the following information must be provided to the EPA within 14 days of any advice
provided in accordance with condition General 15:

a) the’name of the operator, including their approval / registration number;
b) the name and telephone number of a designated contact person;

c) quantity and substance released;

d) vehicle and registration details;

e) person/s involved {driver and any others);

f) the location and time of the release;

Q) the suspected cause of the release;

h) a description of the effects of the release;

i) the results of any sampling performed in relation to the release,

1 actions taken to mitigate any environmental harm caused by the release; and
k) proposed actions to prevent a recurrence of the release.

General 17

Monitoring.

A competent person(s) must canduct any monitoring required by this approval.
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EPA Permit number: IPDE00375206A11

General 18
Equipment Calibration.

All instruments, equipment and measuring devices used for measuring or monitoring in accordance with any
condition of this approval must be calibrated, and appropriately operated and maintained.

General 19

Trained / Experienced Operator(s).

The daily operation of the waste water treatment system and pollution control equipment must be carried out by
a person(s) with appropriate experience and/or qualifications to ensure the effective operation of that treatment
system and control equipment.

General 20

Spill Kit. !

An appropriate spill kit, personal protective equipment and relevant operator instructions/emergency procedure
guides for the management of wastes and chemicals associated with the ERA must be kept at the site, and in

each vehicle used if the activity is a mobile ERA.

General 21

Spill Kit Training.

Anyone operating under this approval must be trained in the use of the spill kit.
Agency Interest: Air

Air 1

Nuisance.

The release of noxious or offensive odours or any other noxious or offensive airborne contaminants resulting
from the activity must not cause a nuisance at any nuisance sensitive or commercial place.

Air 2
bust Nuisance.

The release of dust and/or particulate matter resulting from the ERA must not cause an environmental nuisance
at any nuisance sensitive or commercial place.

Page 6 of 15 Environmental Protection Agency
IPDEQO375206A11 05-MAY-2006




EPA Permit number: IPDE00375206A11

Agency Interest: Land
Land 1
Land Disposal.

The only contaminants permitted to be released to land is advanced secondary treated effluent to the areas
identified in the Site Based Management Plan, (Ella Bay Treatment Plant Licence Submission, Simmonds &
Bristow. 23 February 2006 and in compliance with the Ella Bay Resort Development, Review of Effiuent
Irrigation Areas. 2 October 2005}, and in compliance with the limits levels stated in Table 1 - Contaminant
release limits to land and the conditions of this approval.

Land 2

The irrigation of effluent must be carried out in a manner such that:

a) vegetation is not damaged,

b) soil erosion and soil structure damage is avoided;

c) there is no surface ponding of effluent;

d) percolation of effiuent beyond the plant root zone is minimised;

e) the capacity of the land to assimilate nitrogen, phosphorus, salts, organic matter as measured by
oxygen demand and water is not exceeded; and

f the quality of ground water is not adversely affected.

Land 3

Notices must be prominently displayed on areas undergoing effluent irrigation, warning the public that the area
is irrigated with effluent and not to use or drink the effluent. These notices must be maintained in a visible and
legible condition.

Land 4

Monitoring must be undertaken and records kept of a monitoring program of contaminant releases to the
irrigation area at the monitoring points, frequency, and for the parameters specified in Table 2 - Monitoring
program.

Land 5

The daily volume of contaminants released to each area of land must be determined by a precise method, i.e.
flow meter, and records kept of such determinations.
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EPA Permit number: IPDEQ0375206A11

Land 6

When conditions prevent the irrigation of treated effluent to land (such as during rain events), alternative
measures must be taken to store/dispose of effluent (such as wet weather storage or tankering off site). Wet
weather storage must be capable of containing 10 days of effluent production.

Land 7

Pipelines and fittings associated with the effluent irrigation system must be clearly identified. Lockable valves or
removable handles must be fitted to all release pipes situated in public access areas.

Land 8

Notwithstanding the quality characteristic limits specified in Table 1 - Contaminant release limits to Ignd,
releases of effluent must not have any properties nor contain any organisms or other contaminants in
concentrations that are capable of causing environmental harm. '

N

Land 9

Spillage of all chemicals and fuels must be contained within an on-site containment system and controlled in a
manner that prevents environmental harm.

NOTE: All petroleum product storage's must be designed, constructed and maintained in accordance with AS
1940 - Storage and Handling of Flammable and Combustible Liquids.

Land 10
Irrigation Monitoring Program.

Implement and maintain an irrigation-monitoring program (IMP) for the release of contaminants to iand(s).

Monitoring is to be conducted on a annual basis and a s a minimum, the IMP must include:

() soil and sub-soil analysis, including assessment of the soils including types, structure, phosphorus
adsorption capacity, nutrient status, salinity and sodicity, cation exchange capacity and sodium
absorption ratio (SAR) of the contaminant release area(s), to be carried out at each of the irrigation
areas 1 — 7 a representative composite monitoring program for the Villa lots at no less than six;

{b) ground water monitoring that determines the existence and rate of infiltration of effluent that has been
irrigated to land, and the potential or actual impacts on ground water from such infiltration, to be carried
out on an annual basis;

(c) plant analysis to assess nutrient export to be carried out on an annual basis;
(d) determination of the quantity and quality of contaminants applied;
(e) periodic re-assessment, including modelling of the water, nutrient and salt balances and irrigation rate

and return period should be undertaken, if necessary, to ensure sustainable use of the contaminant
release area is being achieved; and

() reporting of monitoring resuits, and an assessment of the impact of the releases on the contaminant
release areas.

Land 11
Provision Of Treated Effluent To Other Persbns.

If responsibility of the treated effluent is given or transferred to another person:

(a) the responsibility of such effluent must only be given or transferred in accordance with a written
agreement (the third party agreement);

{b) include in the third party agreement a commitment from the person utitising the effiluent to use effluent in
such a way as to prevent environmental harm or public health incidences and specifically make the
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persons aware of the General Environmental Duty (GED) under section 319 of the Environmental
Protection Act 1994, environmental sustainability of any éffluent disposal and protection of
environmental values of waters; and

{c) upon being notified or otherwise becoming aware that the person's use of effluent is causing or
threatens to cause environmental harm or is posing a human health risk, and if the person does not
rectify the situation upon written request, the giving and transferring responsibility for such effluent must
cease.

Land 12

Effiluent irrigation is to be conducted in accordance with the Site Based Management Plan, (Ella Bay Treatment
Plant Licence Submission, Simmonds & Bristow. 23 February 2006 and in compliance with the Ella Bay Resort
Development, Review of Effluent irrigation Areas. 2 October 2005).

Irrigation areas are as follows:
Minimum irrigation area — Area 1

A minimum area of 1.93 hectares of land, excluding any necessary buffer zones, must be utilised for the
irrigation of freated effluent with a maximum irrigation rate of 2.0 mm/day. Irrigation rates must be quantifiable.

Minimum irrigation area — Area 2

A minimum area of 1,21 hectares of land, excluding any necessary buffer zones, must be utilised for the
irrigation of treated effluent with a maximum irrigation rate of 2,0 mm/day. irrigation rates must be quantifiable.

Minimum irrigation area — Area 3 and 7

A minimum area of 0.84 hectares of land, excluding any necessary buffer zones, must be utilised for the
irrigation of treated effluent with a maximum irrigation rate of 0.25 mm/day. Irrigation rates must be quantifiable.

Minimum irrigation area — Area 4 and 5

A minimum area of 0.94 hectares of land, excluding any necessary buffer Zones, must be utilised for the
irrigation of treated effluent with a maximum irrigation rate of 1.0 mm/day. Irrigation rates must be quantifiable.

Minimum irrigation area — Area 6

A _minimum area of 1.46 hectares of land, excluding any necessary buffer zones, must be utilised for the
irrigation of_treated effluent with 2 maximum irrigation rate of 1.0 mm/day. Irrigation rates must be quantifiable.

Minimum irrigation area — Villa Lots
Irrigated villa lots are to have a minimum area of 250 m2 per lot, excluding any necessary buffer zones. These

lots must be utilised for the irrigation of treated effluent with a maximum irrigation rate of 0.25 mm/day. Irrigation
rates must be guantifiable.
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Agency Interest: Noise
Noise 1
Noise Nuisance.

Noise from the ERA must not cause an environmenta! nuisance at any nuisance sensitive place or commercial
place

Noise 2
Noise Monitoring.

When requested by the administering authority, noise monitoring must be undertaken to investigate any
complaint of noise nuisance, and the results notified within 14 days to the administering authority. Monitoring
must include:

-LA 10, adj, 10 mins

-LA1, adj, 10 mins

- the level and frequency of occurrence of impulsive or tonal noise;

- atmospheric conditions including wind speed and direction;

- effects due to extraneous factors such as traffic noise; and

- location, date and time of recording.

Noise 3

The method of measurement and reporting of noise levels must comply with the latest edition of the
Environmental Protection Agency's Noise Measurement Manual.

Agency Interest: Social
Social 1
Complaint Response.

The operator of the ERA must record the following details for all complaints received and provide this
information to the administering authority on request:

a) Time, date, name and contact details of the complainant;

b) reasons for the compiaint;

c) any investigations undertaken;

d) conclusions formed; and

e) any actions taken.
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Agency Interest: Waste
Waste 1

Waste Management Plan.

From commencement of an ERA to which this approval reiates, a waste management program must be
implemented. The Waste Management Pian must address at least the following matiers:

a) the types and amounts of waste generated by the ERA;

b} how the waste will be dealt with, including a description of the types and amounts of waste that will be
dealt with under each of the waste management practices mentioned in the waste management
hierarchy (section 10 of the Environmental Protections (Waste Management) Policy 2000);

c) procedures for identifying and implementing opportunities to improve the waste management practices
employed e.g. opportunities for beneficial reuse of biosolids;

d) procedures for dealing with accidents, spills and other incidents that may impact on the waste
management;

e) details of any accredited management system employed, or planned to be employed, to deal with the
waste; .

f) how often the performance of the waste management practices will be assessed (at least annually); and

f} the indicators or other criteria on which the performance of the waste management practices will be
assessed.

Waste 2

Site Control.

At all times while the ERA is operating, at least one person must be present who is responsible for the control
and operation of the facility and whose duties must include but not be limited to:

a) controlling the reception, storage and removal of waste;
b) maintaining the facility;

c) controlling a!l employees working in the facility; and

d) supervising all persons entering the facility.

Water 1

Eros.ion protection measures and sediment control measures must be implemented and maintained to minimise
erosion and the release of sediment.

Water 2

Contaminants other than settled/treated stormwater runoff waters must not be released from the site to surface
waters or the bed or banks of surface waters. !

Water 3
Stormwater Management.

There must be no release of stormwater runoff that has been in contact with any contaminants at the site to any
waters, roadside gutter or stormwater drain.

Water 4
Contaminant And Sewage Pump Station.

Contaminant pumping _stations must be fitted with stand-by pumps and pump-failure alarms as well as high-level
alarms to warn of imminent pump station overflow. All alarms must be able to operate without mains power.
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Water 5

Suitable banks and/or diversion drains must be installed and maintained to exclude stormwater runoff from
entering any ponds or other structures used for the storage or treatment of contaminants or wastes.

Water 6

Contaminant Releases To Groundwaters.

The release of contaminants to groundwaters must not cause environmental harm.

Tables

Table 1 - Contaminant release limits to land

pH 6.0 ' 8.5 -

Turbidity NTU - 5 e 2
E.coli cfu/100mlL. - - <10 -
BODS5 mg/L - - 20 -
Total Suspendid ) 5
Soilds mg/L ) -
Totat Nitrogen } . 10 .
mg/L
Total Phosporous _ 5
mg/L . B "
Free residual Cl 0.2 . 0.5 -

mg/L

* Total residual Chlorine after a minimum contact time of 30 minutes to be sampled prior to reuse in  toilet cisterns

and wash down water.
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Table 2 - Monitoring program

Final effluent quality proir to . L
irrigation. pH Daity, when irrigating.
Measured before the - ; we

disinfection point. Turbidity NTU Contiunous
. ; Weekly for the first 4 months
Final afﬂt.!ept qtl_.lality proir to E.coli cfu/100mL of operation, then monthly
Imgation. thereafter.
. . . Weekly for the first 4 months
Final efﬂqept qgallty proir to BODS ’ mg/L of operation, then monthly
Irrigation. thereafter.
. . . Weekly for the first 4 months
Final ef"‘;e!“ qtiualrty proir to Total Suspendid Soilds mg/L of operation, then monthly
rrigation. thereafter.
. . * Weekly for the first 4 months
Final efﬂui?ﬁnt qﬁuar:tty proir to Totat Nitrogen mg/L of operation, then monthly
gaton. thereafter.
- " Weekly for the first 4 months
Final effluent quality proir to Total Phosporous ma/L of operation, then monthly
irrigation. thereafter.

Effluent prior to reuse in toilet " . . e

cistemns. Free residual Cl mg/L Daily, when irrigating.

Total residua! Chlorine after 2 minimum contact time of 30 minutes to be sampled prior to reuse in toilet cisterns
and wash down water.

** Turbidity is to be measured before the disinfection point at the treatment plant. Monitoring at this  point must be
supply to the reuse system at an

continuous with an alarm activated at an NTU of 2, and automatic shut-off of
NTU of &.

Table 3 - Noise limits

LA40, adj, 10 mins

45+ 5

40+5

35+0

45+5

40+5

35+0

LAd, adj, 16 mins

Lato, a). 10 mins

45+5

45 + 10

30+5

40+ 10

45+ 10

30+5

LA1. 2d), 10 mins

40+ 10

45+ 10

30+5

40+ 10

45 + 10

30+5
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DEFINITIONS o
Words and phrases used throughout this pt-zrmit1 are defined below. Where a definition for a term used in this

permit' is sought and the term is not defined within this permit’ the definitions provided in the relevant legislation
shall be used.
“administering authority” means the Environmental Protection Agency or its successor.

»annual return™ means the return required by the annual notice (under section 316 of the Environment
Protection Act 1994) for the section 73F registration certificate that applies to the development approval.

=approval® means 'notice of development application decision’ or 'notice of concurrence agency response’
under the Integrated Planning Act 1997.

"authorised place" means the place authorised under this development approval for the carrying out of the
specified environmentally relevant activities.

"commercial place” means a place used as an office or for business or commercial purposes.

"Environmental Protection Agency" means the department or agency (whatever called) administering the
Coastal Protection and Management Act 1995 or the Environmental Protection Act 1994.

"erosion prone area" means an area declafed to be an erosion prone area under section 70(1) of the Coastal
Protection and Management Act 1995.

"intrusive noise” means noise that, because of its frequency, duration, level, tonal characteristics,
impulsiveness or vibration —

. is clearly audible to, or can be felt by, an individual; and
. annoys the individual.
. In determining whether a noise annoys an individual and is unreasonably intrusive,

regard must be given to Australian Standard 1055.2 — 1997 Acoustics — Description and Measurement
of Environmental Noise Part 2 — Application to Specific Situations.

"La10,a2d5, 10mins” Means the A-weighted sound pressure level, (adjusted for tonal character and impulsiveness
of the sound) exceeded for 10% of any 10-minute measurement period, using Fast response.

"La1,ad;10mins” Means the A-weighted sound pressure level, (adjusted for tonal character and impulsiveness of
the sound) exceeded for 1% of any 10-minute measurement period, using Fast response.

"La, maxad), v Means the average maximum A-weighted sound pressure level!, adjusted for noise character and
measured over any 10 minute period, using Fast response.

"land" in the "land schedule" of this document means land excluding waters and the atmosphere.
"mg/L" means milligrams per litre.

"noxious” means harmful or injurious to health or physical well being.

"NTU" means nephelometric turbidity units.

"nuisance sensitive place" includes —
» adwelling, residential allotment, mobile home or caravan park, residential marina or other residential
premises; or
a motel, hotel or hostel; or
a kindergarten, school, university or other educational institution; or
a medical ¢entre or hospital; or
a protected area under the Nature Conservation Act 1992, the Marine Parks Act 1992 or a World
Heritage Area; or
»  a public thoroughfare, park or gardens; or
» aplace used as a workplace, an office or for business or commercial purposes and includes a place
within the curtilage of such a place reasonably used by persons at that place.

"offensive” means causing offence or displeasure; is disagreeable to the sense; disgusting, nauseous or
repulsive.
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"regulated waste” means non-domestic waste mentioned in Schedule 7 of the Environmental Protection
Regulation 1998 (whether or not it has been treated or immobilised), and includes - .

= for an element - any chemical compound containing the element; and

= anything that has contained the waste,

"site" means land or tidal waters on or in which it is proposed to carry out the development approved under this
development approval.

"watercourse" means a river, creek or stream in which water flows permanently or intermittently-
= in a natural channel, whether artificially improved or not; or
* inan artificial channel that has changed the course of the watercourse.

"waters" includes river, stream, lake, lagoon, pond, swamp, wetland, unconfined surface water, unconfined
water natural or artificial watercourse, bed and bank of any waters, dams, non-tidal or tidal waters (inciuding the
sea}, stormwater channel, stormwater drain, roadside gutter, stormwater run-off, and groundwater and any part-
thereof.

"you" means the holder of this development approval or owner / occupier of the land which is the subject of
this development approval. '

"95th percentile” means not more than one (1) of the measured values of the quality characteristic is to
exceed the stated release limit for any twenty (20) consecutive samples for a sampling point at any time during
the environmental activity(ies) works

END OF CONDITIONS
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1.0 INTRODUCTION

This Site Based Management Plan has been prepared by Simmonds & Bristow on behalf of EPCO
Audrdiato be submitted as part the Ella Bay Sewage treatment Plant Development application
to the EPA under the Integrated Planning Act 1997

This Site Based M anagement Plan is adocumented set of measures which specify how the holder
of the environmental authority will manage actual and potential impactsresulting from operations
of the Environmentally Relevant Activities, Sewage Treatment and Treating water for domestic
use (other than treatment that only involves disinfection).
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2.0

2.1

2.2

OVERVIEW
Objectives of the Site Based Management Plan

The objective of this plan is to assure that actual and potential environmental impacts
resulting from the environmentdly relevant activity are managed in an sustainable way.

Scope of the Site Based Management Plan

The SBMP incorporates:

Routine operating procedures to prevent or minimise environmenta harm,
however occasioned or caused during normal operations,

Maintenance practices and procedures,

Contingency plans and emergency procedures to deal with foreseeable risks and
hazards including corrective responses to prevent and mitigate environmental
harm;

Monitoring of the release of contaminants into the environment including
procedures, methods, record keeping and notification of results;

Assessment of the environmental impact of any release of contaminants into the
environment including procedures, methods, record keeping and notification of
results,

Handling of environmental complaints,

Keeping and production of environmental records and reports,

Lines and methods of communication to be utilised for communication of
procedures, plans incidents, potential environmental problems and results,
including feedback mechanism to ensure that management is made aware of

potentia environmental problems and any failure of procedures adopted; and

Staff training and awarenessof environmental issuesrelated to the operation of the
environmentally relevant activities, including responsibilities under the EP Act.
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2.3 Application of the Site Based Management Plan

A copy of this Site Based Management Plan and any subsequent amendment must be kept
on thelicenced place and be available for examination by an authorised person on reques.

This management plan must not be implemented or amended where an implementation or
amendment would result in acontravention of any condition of the environmenta authority.
Any amendment to the plan must be submitted to the regulating authority with the annual
return which immediately follows the enactment of any such amendment.
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3.0 ORGANISATIONAL STRUCTURE & RESPONSIBILITIES

3.1 Organisational Structure & Responsibility

Organisational structure, including responsibilities and lines of communication, should be
carried out according to the following section. Included is alist of groups involved in the
management of the site, and their suggested responsbilities, and suggested lines of
communication between these groups.

Principle Body Corporate

Licence holder;

Endorse environmental policy and environment management programs required
for legidlative compliance;

Ensure provison of adeguate infrastructure through capita works programs
Ensurethat adequate resources are provided for the implementation of worksand
procedures required to achieve legislative compliance;

Ensures funding of works and resources to achieve legislative compliance;
Inform directors of any environmental harm or non compliance, if appropriae;
Provide statutory submissions to EPA to fulfill legislative requirements.

Operations manager

Ensure conformance to environmental Licence;

Endorse environmental policy (if any), environment management programs
required for legislative compliance;

Ensure management, administration and implementation of resources, funding,
operation and maintenance, procedures/processes to achieve legidative
compliance;

Appoint Qualified Treatment Plant Operators

Ensure arrangements of environmental training needs are undertaken as required;
Ensure environmental audits are undertaken;

Inform EPA and/or Resort Management Company, as appropriate, of any
environmental harm or non compliance and infrastructure operational problemsto
be address=d.

Co-ordinate and liaise with centre personnel, plant operator and appointed
personnel where engaged, on treatment plant operations and mantenance
activities;

Plant Operators

Minimum Qualification - Certificate || in Water Industry Operations

Day to day monitoring and operation of the sewage treatment plant and disposal
system

Completion of daily operator log sheets and check lists

Conduct visual site survey of treatment plant site and irrigation areas at least once
amonth;

Liaise with Contractors and Operations Manager on plant operation and
performance;

Report to Operations Manager to arrange emergency repairs and maintenance;
Inform Operations Manager of any environmental harm or non compliance;
Ensure that signs and warnings to prevent undesired use of effluent are
maintained in alegible and visible condition

Establish and maintain interna communications between various levels of staff
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3.2

Maintenance contractors

. Carry out major repairs and maintenance;

. Undertake scheduled maintenance on plant and equipmernt ;

. K eep detailed records of all mantenance and repairs undertaken

. Liaise with Operations Manager and Plant Operators,

. Establish and maintain interna communications between various levels of saff;

. Inform Operator or Operations Manager of any environmental harm or non
compliance

Environmental Consultants / Testing Laboratory

. Primarily Advisory Role

. Advise Operations Manager and License holder on best environmental practice
. Advise Maintenance Contractors on maintenance practice

. Advise Operators on operational practice

. Liaise with the Operations Manager on environmental or operational issues

. Handle off-sitetesting of samplesand issuing of reportsregarding compliancewith

stated sandards to the operations manager.

Methods of Communication

Communication between dl involved parties, with the exception of the EPA, will be
undertaken using various forms of verbal and written communication (phone, meetings, fax,
e-mall, letters, reports) the type of which to be determined by personnel as the most
appropriate for each circumstance.

Communication with the EPA will be undertaken using official written means (letters,
reportsand notices). Various formsof notices that may require submisson to the EPA are
referred to in the Management and Reporting Procedures included in Appendix C & D.

All written forms of communication (letters, reports, notices) and records associated with
the operation and maintenance of the Sewage Treatment Plant must be kept on the licenced
premisesfor a period of & least 5 years.
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3.3 Lines Of Communication

EPA
Regulatory Authority
Operations Manager
-Coordinate Environmental Management Ella Bay Property
-Liaise with Board, EPA, Ops personnel, H Pty Ltd
Maintenance Personal, and Environmental -License Holders
Consultants -Funding

Maintenance Contractors Operations Personnel

Maintenance and Repair, O i itori
“ peration, monitoring,
both emergency and logging, control & reporting,
scheduled both scheduled and emergency

Environmental Consultants / Testing Laboratory
-Primarily Advisory Role
-Advise on best environmental practices
-Handle offsite Testing and Report on Standards/L icense Compliance to Operations
Manager

Red arrows indicate advisory roles.
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4.0

4.1

DESCRIPTION OF ACTIVITY
Environmentally Relevant Activity

The proposed EllaBay Sewage Treatment Plant isclassified asan Environmentally Relevant
Activity under the Environmental Protection Act 1994

ERA 15 (b) - Sewage treatment - operating a standard sewage treatment works having a
peak design capacity of 100 equivalent persons or more but less than 1500 equivalent
persons.

The proposed EllaBay Water Treatment plant (for production of potable water from rain
water) is classfied as an Environmentally Relevant Activity under the Environmental
Protection Act 1994

ERA 16 - Municipal Water Treatment plant - Treating water for domestic use (other than
treatment that only involves disinfection)

Licenced Premises

Description Ella Bay Resort Development
Street Address Ella Bay Road, Ella Bay
Lot No. & Title Reference Lot 337 on NR 53
County Johnstone
Parish Glady

4.2

The development is nestled next to the Ella Bay National Park and coversan area of 64.7
Ha The site has650m of beachfrontageon EllaBay, and runs amost akilometre back into
the forested hills. The land has significant flat areas adjoining the beach, and rises seeply
further back. Within 450m of the beach frontage the land rises to between 100 and 120m
above sea level, with some areas rising 110m in 100m, with slopes ranging from 35% to
50%. The land is covered with large gands of primary rainforest on the costal flat and
hilltops, with dense to open forest/woodland on the hill dopes. Accessisvia a permanent,
public, road, which follows the coast up from Flying Fish Point.

Site Description
4.2.1 Surrounding Activities

The area proposed for the sewage treatment plant is located in the services yard to the
rear of the main resort complex. The Servicesyard islocated on the inbound road, onthe
southern side of the resort complex, above the permanent creek that bounds that side of the
site. Theyard is approximately 150m from the resort complex and isbounded on all Sdes
by rain forest. Site layouts are included in Appendix A.

With the exception of surrounding roadways no rural, industria or residentia development
exists within 100 metres of the proposed treatment plant site.
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4.2.2

Slope and Drainage

Theland surrounding theimmediate site (the services yard) slopes gently towardsthe ocean
intheeast, and the creek in the south, with aslope of approximately 5%. Theland also rises
sharply tothewest, with slopesvarying generally between 27% - 35%. In someareas slopes
near 50%. These steepest areas are not being used for effluent disposa.

There exist two primary drainage lines within the site. The first is a creek in the central
section of the site, which drains eastward into the marine environment. The next isagully
along the southern section of the site. This gully eventually drains into the creek which
formsthe southern border of the main resort complex, and eventualy flowsinto the marine
environment.

Stands of primary rainforest dominate the coagtal areas and the tops of the ridges, with
denseto open woodland on the dopes, and riparian vegetation being dominant towardsthe
creek in the south. Thisrainforest will aid in the diffusion of sormwater draining from the
gte, dthough the steep slopes will cause stormwater to run off much more quickly thanin
flatter areas.

4.2.3 Groundwater

Two sources of groundwater exist beneath the site. Thefirg is an unconfined aquifer in
alluvid deposits in the lower areas of the site. Further groundwater exists within the
bedrock forming the steeper portionsof the site, and underlying the lower areas of the site.

The quality of the groundwater resource underlying the effluent disposal areasisconsidered
to be potable without treatment. (Refer: Golder Associates, Geotechnical Studies -
Proposed Eco-Tourist Resort, Ella bay, Queensland, 1995)

4.2.4  Vegetation

The coastd flat and ridge-tops are covered mostly in primary rainforest, with the hill-slopes
being dominated by open to dense woodland, and riparian vegetation being common aong
the permanent creek in the south.

4.2.5  Soil Types

Various studies and investigations have been undertaken by both Smmonds & Bristow and
Golders Associates to determine the suitability of the site for plant construction.

Soils along the coastal flat consisted of athin rich organic topsoil over brown/red sandy
loamy clays of uniform consistency, though a yellow sandy loamy clay was predominant in
the south eastern corner, onthe southern side of the significant permanent creek. Soilswere
generdly classified as iff to very siff sandy sty clays, with topsoil covering typicaly 0.3
m thick.

Detailed soil dataand reportsrelativeto the treatment plant site are provided inthe various
reportsaccompanying thismanagement plan (Refer, Simmonds & BristowReview of Effluent
irrigation Areas, Golder Associates, Geotechnical Studies - Proposed Eco-Tourist Resort,
Ella bay, Queensland, 1995).
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4.3 Sewage Treatment Plant
4.3.1 Process Description
The sewage treatment plant utilises activated dudge treatment technologies to treat the
sewageto adischarge level appropriate for unrestricted irrigation and other uses, including

toilet flushing and firefighting purposes.

Major components of the treatment process.

. fine screening for grit removal

. an aerated flow bdance tank

. an aeration chamber to support aerobic and anoxic phases for nitrogen removal
with :

- automaticaly controlled aeration based on dissolved oxygen
- mixer capacity during anoxic periods
- sodium duminate dosing for phosphorus removal

aclarifier for dudge settlement, wasting and return

sand filters for further polishing of clarified effluent

chlorine dosing and UV disinfection

an aerobic digester for dudge volume reduction

treated effluent storage tanks

Sewage first enters the plant through a flow-meter, which allows sewage generation to
be tracked. The sewage is then screened, which removes most of the grit and other large
particulate matter. It then flows into an aerated balance tank, which alows for surges or
shocks in flow to be attenuated. From the baance tank sewage is then pumped into an
aeration chamber which is used for the removal of biological and nutrient contamination,
using aseriesof aerobic, and anoxic cycles. Thisremovesthe bulk of organicsand nitrogen
in the effluent. The treated effluent is then dosed with sodium aluminate for chemical
phosphorousremoval. Fromthe aeration tank the effluent entersa settling tank, wherethe
bulk of biological materia settles out, and is removed as dudge. The effluent then enters
a chlorine dosing station, goes through sand filtration for final polishing, and is finaly UV
disnfected. The effluent isthen stored in a 500 kL storage tank.

The dudge removed from the settling tank is recycled to the front of the process (into the
aeration balance tank) and a portion is harvested, or ‘wasted’ to maintain sludge volumes.
Thiswasted sludge enters an aerobic digester, in which itsvolumeis reduced, before being
taken offgte by registered waste handlers.

A process flow diagram has been included in Appendix B of this document.

Treated Effluent will be used in avariety of roles, including toilet flushing, irrigation, wash
down water and in fire fighting gpplications.

©sSimmonds & Bristow Pty Ltd Ella Bay Eco Tourism Devel opment Site Based Management Plan

EA\ClientFiles\EPCO\64056 - Ella Bay\09 - Output Documents\64056_SBMP_EPCO_EB rv3_TA_060223.wpd Page 11 of 31



4.3.2  Effluent Quality

The plant and equipment has been designed to achieve an effluent with quality
characteristics equivadent to or less than those specified in the table below.

Treated Effluent Quality

Parameter Unit Maximum
Suspended Sdlids mg/L <1
Turbidity NTU <20
Biological Oxygen demand-5 mg/L <10
Tota Nitrogen mg/L <10
Total phosphorous mg/L <1
Faecal Coliform * org/ml <10
pH 6.5- 80
Dissolved Oxygen mg/L >2

* Median from 5 samples of fina effluent taken at half hourly intervals.
4.3.3  Design Capacity

The Sewage Treatment Plant has adesign capacity of 41 kL/day. Thiswascalculated using
the valuesin the following table, which contains a breakdown of the factorscontributing to
the daily sewage flow. Pegk flow, taking into account rainfal in the wet season, and
groundwater infiltration is caculated to be approximately 86kL/day.

The maximum population estimated for the ste is between 200 and 285 people. This
edimate depends onthe occupancy rateof thevillas. A figurefrom2.5to 3 people per villa
has been estimated, and calculations for sewage generation are based upon a population
edimateof 285 people. The figure of 400 EP is an equivalent population used for flowrate
calculations. It includes water allocation for the Restaurant, Pool, Wash water, cleaning
water, etc, that cannot be eadly based upon a basc count of the people living in the
development.

The Expected Dry Weather How of 41 kL/day iswhat isto be treated on an average day.
The peak design capacity of the sewage treatment plant is86 kL/day, allowing for possible
stormwater infiltration into the sewer system of 45 kL/day. The infiltration rate of 2.1 x
ADWEF has been sourced from the Sewer Code of Australia, on the basis that the sewer
systemwill be newly installed. The pipework for the systemis dso shallow, so there should
be no groundwater infiltration into the system. At maximum flow the plant should be able
to treat 86 kL/day of effluent to the standard required. The plant should also have a
maximum hydraulic throughput of 205 kL/day. Excess effluent will be stored in the wet
weather storagetank.
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Table 4.3.1
Estimated Water Supply & Sewage Generation Rates

Demand/Generation Source Water Supply Demand Sewage Generated
Average Daily Mean Day Reuse Average Dry Peak Wet Effluent
Fresh Water | Maximum Month Water Weather Flow Weather Flow Reuse
Demand kL/day kL/day kL/day kL/day
kL/day
Main Complex 40 employees @ 12 18 0.3 15 3.15 0.5
30L/ep/day
Regtaurant 100 seat 3mealdday @ 6 9 15 7.5 15.75 15
20L/meal
Hill Top Accommodation Units70 | 16 24 4.8 20.8 43.68 7.2
units @ 3ep/unit @ 80L/ep/day
Beach Accommodation Units 30 5 7.5 1.25 6.25 13.125 1.8
units @ 2.4ep/unit @ 80L/ep/day
Manager’'s Residence 3.5ep @ 0.2 0.3 0.06 0.26 0.546 0.1
80L/ep/day
Swimming Pool @ 3500m2 @ 12 18 0 4.5 9.45 0
25mm/week
[rrigation (Available) 37.9 37.9
Total 40 61 46 41 86 49
Flow L/ep/day 101 151 114 102 214 122




The rate of 100L/person/day for sewage generation equates well with our experience of
controlled communities and flow estimates from AS1547. The appropriate section of
AS1547, stating the flow estimates used, has been attached as appendix G.

4.4 Effluent Disposal
4.4.1  Effluent Disposal Scheme

The effluent produced from the Proposed Ella Bay Sewage Treatment Plant is to be
disposed of by way of recycling and effluent irrigation.

Recycling effluent is estimated to account for 25% of thedaily flow through the plant. This
includesrecycling for use in toilets, etc.

The site characteristics have been assessed and analysed using MEDL I modelling, and are
conddered suitable for effluent disposd via irrigation.

Theirrigation system comprises of a 500kL wet weather storagetank and abovegroundlow
pressureirrigation system.

MEDLI modelling, conducted by Simmonds and Bristow (ref: Simmonds and Bristow,
Review of Effluent Irrigation Areas), determined that 500kL was the opti mum wet weather
storage capacity. The modelling indicated that, with 500kL of wet weather storage a
overtopping event would occur only 3 times in every 10 years

Treated effluent will be evenly applied on a daily basis from the wet weather sorage to a
low pressure droplet irrigation system, using a wobbler sprinklers or similar devices to
reduce therisk of effluent drift.

Wobbler headswill be spaced at 10mintervals and approximately a metre off the ground to
achieve uniform coverage, and to prevent the mgjority of vermininterfering with them. The
sprinkler heads will be supported and secured by star pickets.

Irrigationwill be hated during periods of heavy rainfdl (ie. rainfall eventsresulting in runoff
from irrigation areas) with effluent being diverted to wet weather sorage facility.

When the capacity of the wet weather storage isreached, rather than have the storage tank
overflow, excess effluent will be applied evenly across the irrigation area.

To manage surface runoff from the irrigation areas in such events, a system of cutoff and
runoff bundsprovidecontrol of point sourcereleases, encouraging additional absor ptionand
diffuse release into the surrounding forest areas. (See Appendix F). A further explanation
of thephysica arrangement of thebunds hasbeenprovided in section 7.2 Effluent Irrigation
Management, later in this document

The release of effluents during rain events are most likely to occur during the wet season.

Dilution of thiseffluent by rainfall and naturd runoff will result in sgnificant reductionsin
the concentration of nutrients.
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The approximate diluted concentration of nutrients has been calculated and aredetaled in

the table below, for the typical wet season months.

’W Monthly Rain Daily Rain (m3) Runoff W‘
(m3) (0.5 Coeff)

December 131850 4395 2197 55

January 241200 7780 3890 100

February 276750 9796 4898 120

March 279900 9029 4504 110

April 190800 6360 3180 80

May 148950 4804 2402 60

The volume of dilution water was caculated assuming a catchment area of 45 Ha. This
excludesareas covered by the sorm water system, i.e. thevillasand the resort complex, and
the catchment in the north western corner, which flows away from the site.

As can be seen from the table the lowest possible rainfal that may cause an overtopping
event still results in sgnificant dilution of the nutrients present in the irrigated effluent.

Of themonthsof thewet season, stated in the previoustable, an overtopping event requiring
irrigation during rain fal ismost likely to occur in March, asit has the highest rainfall of the
year.

If irrigation was required, to prevent the Wet Weather Storage Tank from overflowing,
during heavy rain fall, for one day in March, the concentrations in the following teble are
likely to occur in the effluent/stormwater runoff.

Component | Unit Concentration
Suspended Salids mg/L 0.016
BOD5 mg/L 0.16
TN mg/L 0.08
T.P mg/L 0.016
Dissolved Oxygen mg/L 0.032
F.Cdiforms orgsmL 0.16

At this level of dilution these values should present no theat to the environment. The
nitrogen discharge iswdl below the requirement of <10 mg/L discharge standard for the
Great Barrier Reef Marine park, and the <0.1 mg/L for fresh water nitrogen eutrophication
concentration
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4.4.2  Irrigation Areas

The current irrigation plan includes irrigating on the numbered sections, presented on the
Irrigation Area Map, included in Appendix A, along with the supporting MEDLI model
outputs. The current Irrigation system concept aso incdudes irrigating on lots of
appropriate slope at a heavily reduced irrigation rate.

Each of the irrigation areas will beirrigated at adifferent rate based upon their slope. This
is to prevent the occurrence of runoff under normal operating conditions as far as is
possible. Areas of slope up to approximately 15% will beirrigated a arate of 2mm/day.
Slopes from 15% to 25% will be irrigated at Imnvday. Slopes from 25% to 50% will be
irrigated a 0.25mnvVday. Appropriate villalotswill also beirrigated a 0.25 mnmv/day.

Currently there are no plansto irrigate outside of the areas detailed in this document.

The following list details the amount of usable area avaliable in eachirrigation area. This
isaso detalled on the Irrigation AreaMap, in appendix A

. Area 1, approximately 1.93 ha useableirrigation area

. Area 2, approximately 1.21 ha useableirrigation area

. Area 3/7, approximately 0.84 ha useableirrigation area

. Area 4/5, approximately 0.94 ha useableirrigation area

. Area 6, approximately 1.46 ha useableirrigation area

. Irrigated Villa Lots, approximatey 250m2 per lot, totaling 1.215 ha useable
irrigation area.

As stated the current rationale is based upon irrigating these areas at varying rates based
upon their dopes. The irrigation rates are as follows

. Areal - 2.0mm/day

. Area 2 - 2.0mm/day

. Area 3/7 - 0.25mm/day

. Area 4/5 - 1.0mm/day

. Area 6 - 1.0mm/day

. VillaLot Irrigation Areas - 0.25mm/day

MEDLI modelling indicates that these rates, irrigated on these areas should result in no
adverse environmental effects.

4.4.3 MEDLI Model

As stated in the previous section, MEDLI modelling has been conducted on each of the
application rates and area combinations mentioned above. This section will explain the
rationale used when setting up this model.

In order to model the application areas and rates effectively 3 MEDLI models were used.
The first model was for irrigation areas 1 and 2, at 2mm/day. The second model was for
irrigation areas 4/5 and 6, at Imnvyday. The third was for area 3/7 and the irrigated lots, at
0.25mnvday.
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38 kL of effluentisestimated to be available for irrigation after recycling. MEDLI accounts
for stormwater infiltration automaticaly based upon the rainfall data entered for the model.
A low infiltration rate was selected for MEDL I, which resulted in atotd irrigation volume
of 47.6kL/day. This value included 38 kL of effluent, and 9.6 kL of infiltration water.

In order for the mode to give representative results the water flow was split into 3, based
upon the irrigation rate and size of the irrigation areas associated.

. Areas 1 and 2: 63.4% of Irrigation How = 30.2 kL/day

. Areas 4/5 and 6: 31.6% of Irrigation How = 15 kL/day

. Areas 3/7 and the Villa Lots: 5% of Irrigation Flow = 2.4 kL/day
. Total =47.6 kL/day (effluent + infiltration water)

In addition to this the wet weather sorage available was split along the same percentages
to keep the moded congstent, as having the whole 500 kL available separately for each
model would cause massive changes in the models results.

. Areas1and 2: 63.4% of Wet Wesather Storage = 317 kL
. Areas 4/5 and 6: 31.6% of Wet Weather Storage = 158 kL

. Areas 3/7 and the Villa Lots: 5% of Wet Weather Storage = 25 kL
. Total =500 kL (m®)

4.44  Physical Components

The aim of the physicad components of the irrigation system is to deliver the effluent to the
irrigation areas while causing as little environmental impact asis possible. Above ground
distribution systems have been chosen for various reasons. Above ground sysems arelaid
directly on the ground, and can be covered with a layer of mulch where required. This
removes the need to ‘dig in’ pipe work, keeping soil disturbance to a minimum. Above
ground systems also increase the ease of maintenance, since pipework doesn’t need to be
dug up if leaksor burgs occur.

2 main types of system are intended to be used throughout the resort complex, depending
on the characteristics of the application area.

In areas of low sope and low public access an above ground system using wobbler heads
for effluent digtribution isthe preferred method. Wobbler heads produce a distinct droplet,
and hence avoid the potential problems with effluent ‘ aerosoling off’ as afine mist. Dueto
local faunaactivities (especialy those of feral pigs) the wobbler headswill need to be placed
at least 1m off the ground, and secured to star pickets or the like.

In areas of high dope, or high public access, adrip line systemis the preferred distribution
method. Drip lines apply effluent through small holesin theline. They provided a wetted
areaaround the line of approximately 0.5m. The lines can be covered inalayer of mulch
to avoid accidental contact with people or local fauna. The lines are manufactured with
various root discouraging compoundsin the plastic, to prevent drip holes being invaded by
hair roots or the similar. ‘Hardy’ pressure compensating drip line will be used, which is
sgnificantly stronger than standard trickle tape, in an attempt to prevent the lines being
compromised by interaction with local fauna.
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Bothsystemsare planned to be pressure balanced, and have pressuremonitors on each line.
These pressure monitors provide burst protection by detecting variationsin pressure, which
indicate damage to the irrigation distribution system, and shutting off the appropriate line
automatically. Maintenance personnel canthenassessthe damageand repair it as necessary.
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4.5

Potable Water Treatment
4.5.1 Treatment Process Description

The potable water treatment plant will treat rainwater collected from the roofs of the
buildings on the site.

From rooftop to tap, the potable water treatment system consists of the following major
parts

. Rooftop rain water collection

. Raw water storage

. Sand filtration of Raw Water

. Chlorine Dosing of filtered water for disinfection
. UV disinfection of treated water

. Storage

. Pressure baanced distribution of water.

Firgly the water is collected from the rooftops of all the buildings on dte, during rainfal.
Thiswater enters asmall tank adjoining each building onthe ste. This tank overflowsinto
apipenetwork, eventually ending up in the main Raw Water Storage Tank. From thistank
water is taken, a a congant rate, and ran through the treatment process. It isfirst sand
filtered to remove any grit or other such particulate matter collected. The water is then
chlorine dosed for dignfection. The water is finally stored in a 500 kL storage tank, and
piped around for potable use.

This water is directed from the roof of each building into a small holding tank, which
overflows into the main raw water storage tank.

4.5.2  Process Layout
The following is a simple process layout for the Potable Water Treatment System

Top up line ta %illa

¥
w  Yilla N Frimary Storage _ | Day Storage
- on Hilltop o Tank
L
¥ Gravity Flowto
Local Sand Fesort Complex
L Storage & Filtration
Feuse ¢
¥
¥ _ Resort Complex
Chlarine
Purmping Disinfection
Well and
Pump
©sSimmonds & Bristow Pty Ltd Ella Bay Eco Tourism Devel opment Site Based Management Plan

EA\ClientFiles\EPCO\64056 - Ella Bay\09 - Output Documents\64056_SBM P_EPCO_EB v3_TA_060223.wpd Page 19 of 31



4.5.3  Treated Potable Water Quality

The treatment system will treat raw water obtained by the rain water collection system to
a potable standard, in line with the aesthetic values set out in the following table.

Further, thefiltration and disinfection systemwill also aid inachieving the following general
chemical, physical and bacteriol ogical qualities.

component unit guideline value*
Aesthetic

pH 6.5-8.5
Colour HTU 15
Turbidity NTU 5
Physical

Conductivity (TDS) us/cm 790
Hardness/Alk (as CaCO3) mg/L 200
Dissolved Oxygen % >85
Bacteriological

E. Coli orgg/mL <1
Faecal Coliforms org/mL <1
Hetertrophi c Plate Count ** orgs'100mL 100
Chemical

Chlorine (free) mg/L 0.6
Iron mg/L 0.3
Manganese mg/L 0.1
Sodium mg/L 180
Chromium mg/L 0.05
Lead mg/L 0.01
Zinc mg/L 3
Nickel mg/L 0.02
Cadmium mg/L 0.002
Antimony mg/L 0.003
N+N (organic Nitrogen) mg/L 3
Ammonia mg/L 0.5
Hydrogen Sulphide mg/L 0.05
Trihalomethanes (THM) mgo/L 0.25

* Guiddine limits from the National Health and Medical Research Councils Australian Drinking Water
Guidelines, 2004
*x Guidelinevaluefor a Disinfected Water Supply
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4.4.4  Capacity

The Rain water treatment system has to cater for a population of 400ep. Caculations
have been conducted (Simmonds & Bristow: Ella Bay Resort Development, Review of
Irrigation Areas), indicate amaximum treatment rate of 60kL/day, based on the Mean Day
MaximumM onth usage, of 1.5timesthe Average Daily Demand (40kL ) would be sufficient
to supply the water requirements of the population.

Piping inthedistribution network, which drawswater from the day-storagetank, would also
needto cater for aload of approximately 60kL/day, asthe MDMM figure. Thetop-up lines
for the individual villas can be designed to cater for less flow, as they should only be used
intermittently.

This estimate is based upon the fact that residents are using rain water, which naturdly
causes people to attempt to save water (dmost 30% reduction in water usage), with water
saving devices, such as5 star rated low-flow taps and shower heads, installed in all villas.
Estimated water use is detailed in AS/NZS 1547:2000, for a household using full water
saving fittings with a rooftop rainwater supply, as 80 L/person/day. Addition of
approximately 20L/person/day equivalent of backwash water, for the pool filters, givesa
total of approximately 100L/person/day. Irrigation of gardens, etc, can be taken care of
using recycled effluent.

4.4.5  Storage

A goragetank of gpproximatey 500 000L will be constructed beside the sewage effluent
tank, whichis of similar capacity. Thistank provides both surge and shock capacity for the
treatment system to attenuate any variations in water flow.

Inaddition to thetreated water sorage tank apumping well isincluded in the design of the
treatment plant. Thewell providesacentral collection point for rainwater collection, aswell
also providing buffer capacity for the Potable Water Treatment System.

The capacity of the collection tank is dependent on the pump sze. Using the main storage
tank on the hilltop for raw water storage, the treatment system is placed after the main
storage tank. The treatment plant then feeds a day-storage tank, which feeds the
distribution to the Resort Complex.
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5.0 IDENTIFIED ENVIRONMENTAL & PUBLIC HEALTH RISKS

The activities associated with the onsite treatment and disposal of effluent at the EllaBay
Development pose various environmental and public health riskswhich areidentified inthe
table below:

Activity Aspects Requiring Management

Sewage Plant Operation Ambient Environment - Noise & Odour

- odour

- gaseous chemical rel ease

- operation of equipment

Water Quality - Surface, Storm & Ground Water
- effluent spill

- chemical spill

- poor quality effluent due to plant operational problems
- sludge spill

Land - Contamination & Degradation

- uncontrolled effluent discharge

- sludge spill

- chemical spill

Public Hedth

- operator workplace health & safety

- uncontrolled access to plant and equipment

Effluent Disposal Land - Contamination & Degradation

- poor effluent quality

- effluent application overload

Water Quality - Surface, Storm & Ground Water
- poor effluent quality

- effluent application overload

Public Health - Exposure to Effluent

- effluent application overload

- exposure to spray aerosols

Effluent Storage Water Quality - Surface, Storm & Ground Water
- uncontrolled effluent discharge

Ambient Environment - Noise & Odour

- odour

Land - Contamination & Degradation

- uncontrolled effluent discharge

- poor effluent quality

Public Health - Exposure to Effluent

- uncontrolled effluent discharge

- uncontrolled accessto plant and equi pment

Rainwater Treatment Ambient Environment - Noise & Odour
- operation of equipment

Public Health

- Poor Treatment Quality

- Contamination of Treated water

Environmental aspects identified will be addressed by way of established procedures and
management plans detailed in Sections 6.0 and 7.0 of this document.
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6.0 PROCEDURES

6.1

6.2

Procedures associated with the Sewage Treatment Plant and associated infrastructureat the
Ella Bay Development can be broadly classified as:

. Operating and maintenance procedures
. Contingency plans and emergency response procedures
. Reporting procedures

Operation and Maintenance Procedures

The operation and maintenance procedures areto be developed oncethe plant construction
and commissioning phase is complete.

Emergency Response Contingency Plans & Procedures

The emergency response contingency plans and procedures for the Ella Bay Sewage
Treatment, Effluent Digposal Scheme and Potable Water Treatment Plant are summarised
in the table below. These procedures relate to events that may cause or result in
uncontrolled release of effluent or dudges that may cause or have caused adverse
environmental harmand or public health exposure. The detail ed procedures are documented
in Appendix C.

Emergency Response Contingency Plans & Procedures

Procedure | Title

EB-CP-01 Power failure contingency procedure

EB-CP-02 Overflows from plant and equipment

EB-CP-03 Uncontrolled runoff from effluent disposal system
EB-CP-04 Pump failure contingency procedure

EB-CP-05 Potable Water Contamination

EP-CP-06 Pipe failure contingency procedure

EP-CP-07 Blower failure contingency procedure

EP-CP-08 UV-Dignfection failure contingency procedure
EP-CP-09 Chlorine Daosing failure contingency procedure

6.3 Complaints, Incidents and Exception Reporting Procedures

The procedures for theinvestigation, processing and reporting of complaints, incidentsand
exceptions are summarised in the table below. The detailed procedures are documented in
Appendix D.

Investigation, Processing & Reporting Procedures

Procedure | Title
EB-01 Complaints reporting procedure
EB-02 Incident / Emergency reporting procedure
EB-03 Exception reporting procedure
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7.0

MANAGEMENT PLANS

7.1 Stormwater Management

7.1.1

Management Plan

The objective of the sormwater management planisto detal how thedesignand operation
of the sewagetreatment plant and effluent disposal systemwill prevent and/ or minimisethe
release or likelihood of release of contaminated effluent / runoff fromthe licensed place to
any stormwater drain or waters or the bed or banks of any such waters.

Risk Identification, Minimisation & Management

Risk Minimisation Methods Management
Procedure
Contamination of The treatment plant and effluent storage tanks are constructed Not Required
Incident Stormwater | in a manner that minimises contamination of incident
via Infiltration to stormwater in that all treatment and Soragetanks are
Sewer & Plant completely enclosed and constructed of sealed storage tanks
Overflows from The treatment plant has been sized appropriately to cope with Not Required
Treatment Plant the peak loads expected from the community it services
therefore overflows from the treatment facility are not
expected.
Stormwater All chemicals are to be stored and managed in accordance with None Required

contamination via
runoff from

AS1940: 1993 -Sorage and Handling of Flammable and
Combustible Liquids, with particular emphasis on bunding

Chemical Spills reguirements.
Overflow From This risk has been minimised by designing the effluent dispasal | ERCPP EB-CP-02
Effluent Storage system o0 that ADWF vaumes can be digposal of sustainably (Appendix C)
Tanks on adaily bass.

In the event that the storage facility reaches its maximum

capacity (during prolonged periods of heavy rainfall) rather

than experience a concentrated overtopping event effluent is to

beirrigated evenly across dl irrigation areas.
Uncontrolled Runoff | Thisrisk has been minimised through the use of stormwater None Required

from STP site,
causing erosion

diffusing methods, namely ajungle swale, in the direction of
water flow. Moreinformation about the jungleswaleis
presented |ater in this document.

Uncontrol led Runoff

Thisrisk isminimised by sizing storage capacity for at least 5

ERCPP EB-CP-03

from Effluent days ADWF of sewage effluent. If runoff from the Irrigation (Appendix C)
Disposal System sites occur (i.e. effluent isbeing released through apreiod of

heavy rain fall) a system of runoff bunds slow runoff enough to

allow it to soak into the surrounding soil. If this system is

overloaded the Bunding system directs the water into natural

drainage channels. More information on the Bunding system

shall be presented later in the document.
Pool Overflow Currently the pool is most likely going to be salt-water None Required
caused by ‘chlorinated’. This should result in minimal to no impact if an
Stormwater overflow event occurs.

ERCPP = Emergency Response Contingency Plan & Procedure
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7.1.2  Jungle Swale

A jungle svde issimilar to agrass swale. Thisisastormwater management system which
servesto decrease the possible erosion caused by water running off adeveloped site, inthis
case the STP areaitself. The system involves the planting (or in this case, use of already
existing rainforest) to break up sormwater flow over an area, instead of flowing from a
point source, to reduce the impact the water has on the land.

7.1.3  Stormwater System

The other developed areas of the site, primarily the roads, also require stormwater
management. Thisincdudes sormgutteringonall roads, and astormwater drainagesystem.
This sysem will then ddiver the sormwater into naturd drainage lines or natura rock
formations, through diffusion mounds, for reduced impact via erosion.

Currently proposed areas for sormwater disposal are a rocky gully on the second hill.
Stormwater from the first switchback canbepipedto thisarea. With suitablediffusionthis
water can be piped to the rocky gully, where it will fall upon a rock surface, causng
significantly less erosion than the same volume of storm water running down ahillside.

Other possible areas for stormwater disposal are the permanent creek in the southern
section, which could service the main complex itself, and the first switchback if needed.
Thereisalso asecond creek bed, whichrunsinthe wet season, that could also servethefirst
switchback. Either of the creeks (either the permanent creek or therainfal generated creek)
could serve as astormwater outlet for the main resort complex, although appropriate steps
need to be taken to prevent erosion or ateration of the creek banks, such as appropriate
diffuson of stormwater, usng rock diffuson mounds or other such methods, over alarger
areato prevent any erosion.
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7.2 Effluent Irrigation Management

7.2.1 Management Plan
The objective of the Effluent Irrigation Management Plan isto describe how the actud and
potentid environmental impacts resulting from the ongte disposd of treated effluent from
the treatment plant will be minimised and managed.

Risk Identification, Minimisation & Management

Risk

Minimisation Methods

Management
Procedure

Overflow From
Effluent Storage
Tanks

This risk has been minimised by sizing the effluent digposal areas
so that average dry weather sewage flow volumes can be disposed of
sustainably on adaily basis.

In the event that the storage facility reaches its maxi mum capacity,
during prolonged periods of heavy rainfal, rather than experience a
concentrated overtopping event, effluent is to be irrigated evenly
across dl irrigation areas.

ERCPP EB-CP-02
(Appendix C)

with the peak | oads expected from the community it services. Flow
bal ancing has also been incorporated into the plant to prevent peak
/ shock loads on the plant.

The correct operation and maintenance of the plant by trained
contractors will also assist in ensuring an appropriate quality
effluent isreleased.

Regular/monthly monitoring of the effluent from the plant will
provide an assessment method of the plants performance

Uncontrolled This risk has been minimised by sizing the effluent digposal areas ERCPP EB-CP-03
Release from so that average dry weather sewage flow volumes can be disposed of (Appendix C)
Effluent sustainably (ie without runoff). In the event of a runoff event the
Disposal System | impact will be minimised using a system of bunds which will dow

runoff sufficiently to allow natural entry into the soil. This system

will be explained in moredetail later in this section
Disposal of Poor | Therisk of releasing poor quality effluent from the treatment plant | ERP EB-03
Quality Effluent | will be minimised as the plant has been sized appropriately to cope | (Appendix D)

ERP = Exception Reporting Procedure

7.2.2 Runoff Control System: Runoff and Run-on Bunds.

The Runoff and Run-on Bunding arrangements consists of a series of contour banks,
gutters, and drip drainsto prevent effluent runoff.

Run-on contour banks, or bunds, follow the natural contours of the land. They serve to
direct any incident gormwater around, and away from, an irrigation area into natural
drainage channels.

Runoff bundscongst of dightly permeable rock barriers, dug into the hillsides, preceded by
gripdrains The bund servesto hdt any runoff or ssormwater fromwithin theirrigation area
itself. The strip drain then allows water held up by the bund to diffuse into the ground at
a higher rate than would be achieved by unaided diffusion.
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Runoff bunds are slightly permeable to allow for the diffusion of water through the bund
itself. Thishelpsreduce the possbility of the overloading of the srip drainsaswater should
just pool behind the bund, and diffuse throughiit.

If the bund overtops, runoff stormwater will released over adiffuse area, whichis better for
erosion control than having a point release. Sketches of the basic Bunding arrangements,
and of proposed areasfor Bunding around current irrigation zones areincluded in Appendix
F.

7.3 Vermin Management
7.3.2  Explanation of Pig and Ant Activities
Both pigs and ants will be seeking moisture in the dry season. The irrigation system
provides a perfect source of moigture for both of these pests. Pigs will destroy irrigation
piping searching for moisture, rupturing the supply pipe or wobbler head, then turning the
entire areainto awalow. Thisresultsin uncontrolled effluent runoff and significant land
damage. Antswill build nests in drip or wobbler heads, which clogs nozzles. This causes
the headsto burst when turned on, again resulting in uncontrolled effluent runoff.
7.3.1  Management Plan
The objective of the Vermin Management Plan is to describe how the actual and potentia
environmental impacts resulting from the activity of local pests will be minimised and
managed.
Risk Identification, Minimisation, and Management
Risk Minimisation Methods Management
Procedure
Destruction of Pipesand | Regular (6 monthly) control of the local pig None Required
other Infrastructure by population, via non-invasive methods, including
Pig Adtivity hunting with Crossbows. Pressure sensors will also
beingalled on each irrigation line. Any out of
specification reading will trigger an inspection by
plant personnel. Appropriate sepswill betaken to
prevent conflict with any nativefauna (i.e
cassowaries).
Destruction of drip Pressure sensorswill beinstalled on dl irrigation None Required
heads via ant nests lines. Any out of specification presaure reading will
trigger an ingpection of the relevant irrigation line by
plant personnd.
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7.4 Equipment Failure Management

7.4.1

Management Plan

The objective of the Equipment failure Management Planisto describe how the actual and
potentid environmenta impactsresulting from the equipment failure will be minimised and

managed.
Risk Identification, Minimisation & Management
Risk Minimisation Methods Management
Procedure

Power Failure In the event of power failure effluent will be sored. If storage | ERCPP EB-CP-01
proves insufficient, generated power can be temporarily (Appendix C)
provided, via abackup diesd generator, to power the treatment
process. All pumps are fitted with a backup pump that is
capable of running without mains power.

Pump Failure Correct operation and regular maintenance of pumpsis to be ERCPP EB-CP-04
preformed by contracted trained operators, therefore (Appendix C)
minimising the risk associated with unplanned equi pment
failure.

All pumps areto be fitted with standby pumps and pump
failure alarmswhich can operate without mains power.
Pipe Failure Correct operation and regular maintenance of pipes and fittings | ERCPP EB-CP-06

isto be performed by contracted trained operators, therefore
minimising the risk associated with unplanned equi pment
failure.

Sufficent gorageis provided to allow for pipe replacement.

(Appendix C)

Blower Failure

Correct operation and regular maintenance of blowersand
aeratorsisto be performed by contracted trai ned operators,
therefore minimising the risk associated with unplanned
equipment failure

ERCPP EB-CP-07
(Appendix C)

UV Disinfection
Failure

Correct operation and regular maintenance of the UV
disinfection system is to be performed by contracted trained
operators, therefore minimising the risk assocated with
unplanned equipment failure

ERCPP EB-CP-08
(Appendix C)

Chlorine Dosing
System Failure

Correct operation and regular maintenance of the Chlorine
dosing system isto be preformed by contracted trained
operators, therefore minimising the risk assodated with
unplanned equipment failure

ERCPP EB-CP-09
(Appendix C)

ERCPP = Emergency Response Contingency Plan & Procedure
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7.5 Solid Waste Management

The objective of the waste management plan is to detail how the actual and potential
environmental impacts resulting from the handling of solid waste from the treatment plant

be minimised and managed.
Risk Identification, Minimisation & Management
Risk Minimisation Methods Management Procedure

Sludge Handling | Sludgesareto be disposed of off-siteusing When waste is removed from the

& Disposal regulated waste transporters therefore the risk licenced place aregulated wase
associated with contamination resulting from trangport certificate mug be kept at the
sludge handling practicesis minimised. licenced place for aperiod of 5 yesars.

Grit & Grit and screenings are to be disposed of off- When waste is removed from the

Screenings site using regulated waste transporters therefore licenced place aregulated wage
the risk associated with contamination resulting | transport certificate must be kept at the
from wagte handling practicesis minimised. licenced place for a period of 5 yesars.

7.6 Noise and Odour Management

The object of the Noise Management Plans is to describe how the actual and potential
environmental and persond impacts resulting from the noise produced by the treatment of
both Sewage and Potable Water will be minimised and managed

Risk Identification, Minimisation & Management

expected to be minimal, as the processis
aerobic. In addition there is a vegetation
barrier surrounding the services yard and as
much of the processis sealed as is practical.

Risk Minimisation Methods Management Procedure
Noise from Noise generated by the blowersisto be Noise dampening sysems should
Equipment minimised by mounting the blowers on rubber reduce noiseto 5dB a a 10m range.
Operation foatings, and employing either anoise block out | Exceptions will be handled on a

box, or a proprietary noise dampening system. complaint basis.
Odour from STP | Odour from the Sewage Treatment Plant is Odour is not expected to be a problem

and will be deat with on a complaint
bass.
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7.7 Potable Water Management

The object of the Potable Water Management Plan is to describe how the actual and
potentid environmental and persona impacts resulting from the treatment of rainwater for
use in domestic applications will be minimised and managed.

Risk Minimisation Methods Management
Procedure
Poor Quality Treatment system shall be sized to treat the maximum mean ERCPP EB-CP-05
Water from daily usage. Storagetanks also provide a surge capadity if (Appendix C)
Treatment usage exceeds that predicted for a short period. Treatment
System and storage is sealed to reduce the chances contaminants can
enter the system.
Contact with Filter backwash will be directed to the STP via a closed None Required
Filter Backwash | system for treatment and disposal. Filters Backwashed as per
manufacturersinstructions.
Contact with All chemicals are to be stored and managed in accordance None Required
Chemicals, with AS1940: 1993 -Storage and Handling of Flammable and
Chemical Spill. Combusgtible Liquids, with particular emphasis on bunding
reguirements.
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8.0 MONITORING & REPORTING

8.1 Monitoring Program

Routine monitoring is required to meet environmental responsibilities under the
environmental authority. Additional monitoring may be required in emergency situations as
specified inthe various Emergency Response Contingency Plans and Procedures included
in Appendix C.

8.1.1  Routine Monitoring Program - Sewage Treatment Plant

All routine monitoring samples are to be collected by NATA Certified Field Samplers or
trained operatorsin compliance with current Australian Standards and EPA Standardsfor
Environmental Monitoring. All analysisisto beperformed by NATA Certified Laboratories,
except for daily and weekly tests, which will be conducted by the plant operators. The
routine monitoring and testing program is detailed in the table below.

Sampling Point Frequency Analysis Required
STP Fina Effluent Post Chl orination Daily pH, DO, Chlorine (Free), Turbidity
STP Fina Effluent Post Chl orination Weekly Ammonia, N+N, OrthoP
STP Fina Effluent Post Chl orination Monthly BOD, SS, pH, DO, F.Cdiforms (5 x ¥z hourly

samples) TN, Ammonia, N+N, TKN, TP

Groundwater - hydraulically upstream & Sx Monthly | TN, Ammonia, N+N, TKN, TP, F.Cdiforms

Downstream of Effluent Irrigation area

Effluent Disposal Area Biennially | pH (Water); EC (1:5); CEC; Exchangeable
Ca, Mg, Na, K; Exchangeable Na %; TN; KCI
extractable NO3-; Extractable P (cawdl)

8.1.2  Emergency Monitoring Program

Emergency monitoring samples are to be collected by NATA Certified Field Samplersor
trained operators in compliance with Australian Standards and EPA Standards for
Environmental M onitoring.

Emergency monitoring requirements are specified in the Emergency Response Contingency
Plans and Procedures included in Appendix C.
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8.1.3  Routine Monitoring Program - Potable Water Treatment Plant

All routine monitoring samples are to be collected by NATA Certified Field Samplers or
trained operatorsin compliance with current Australian Standards and EPA Standards for
Environmental Monitoring. All analysisisto beperformed by NATA Certified Laboratories,
except the daily and weekly tests, which will be conducted by the plant operators. The
routine monitoring and testing program is detailed in the table below.

Sample Point Frequency Analysis Required

Raw Water Storage Weekly pH, Colour, Turbidity

Monthly E. Coli, F. Coliforms, Heterotrophic Plate
Count, Dissolved Oxygen, Iron, Manganese,
Hardness, Alkainity

Treated Potable Water Daily Colour, Turbidity, pH, Chlorine (free)

Monthly Iron, Manganese, E. Coli, F. Coliforms,
Heterotrophic Plate Count

Quarterly | Hardness, Conductivity (TDS), Sodium,
Chloride, Sulfate, Calcium, Magnesium,
Alkilinity, pH, Carbon Dioxide

Didribution Sysem Weekly Chlorine (Free), pH, Temperature, Turbidity,
(including Storage Tank) Colour

Monthly Dissolved Oxygen ,Colour, Turbidity, Total
Coliforms, Heterotrophic Plate Courts, E.
Cali, Trihalomethane (THM’s), Manganese,
Iron

Annually Iron, Manganese, Chromium, Copper, Lead,
Zinc, Nickel, Cadmium, Antimony, Nitrate,
Nitrite, Ammonia, Hydrogen Sulphide

8.2 Reporting

Routine Reporting requirements equate to an Annud Return due on the annum of the
Environmental Authority. Detalls to be include in the Annual Return are summarised in
Appendix E.

Incident and Emergency reporting requirements are detailed and specified in the Emergency
Response Contingency Plans and Proceduresincluded in Appendix C.

All reports, written correspondence and records associated with the Environmentaly
Relevant Activity - Sewage Treatment are to be kept at the licenced premisesfor a period
of 5years.
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APPENDIX A

SITE &LOCALITY PLAN
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APPENDIX B

TREATMENT PLANT PROCESS DIAGRAM
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APPENDIX C

EMERGENCY RESPONSE
CONTINGENCY PLANS & PROCEDURES



EB-CP-01 POWER FAILURE CONTINGENCY PROCEDURE

Objective

To minimise disruption to plant/equipment during power failure

Performance Indicator

Minimise environmental incidents associated with power failures

Responsible officer Operations Personnel
Operations Manager
Monitoring/ Reporting 1.  Contact Power Supplier and inform them of power failure.

Find out approximate time that power supply will be
disrupted.

2. Inspect site to ensure that no overflows or uncontrolled
sewage discharges are occurring or are likely to occur.

3. If uncontrolled sewage flows are likely to occur, temporary
generated power isto be provided until such time that mains
power isrestored. Generated power isto be primarily
directed to the operation of sewage treatment plant and
equipment

4.  If uncontrolled effluent discharges are or have occurred refer
to Contingency Procedure EB-CP-02

5.  Record the event and actions taken in operational log books.

Corrective Action None Directly Required

(note: corrective action and reporting may be required under EB-
CP-01).




EB-CP-02 OVERFLOWS FROM PLANT & EQUIPMENT

Objective . Minimise environmental damage associated with uncontrolled
release of effluent from plant and equipment.
. Monitor overflow of effluent from plant and equipment
during periods of uncontrolled release.
Performance Indicators . Minimise duration of overflow event
. Accurately evaluate and report on extent of any resultant
environmental damage.
Responsible officer Operations Personnel
Operations Manager
Monitoring/ Reporting 1.  Inform superiors of discharge

to prevent further release of effluent

4.  Take grab samplesof :
- overflow a discharge point from plant

TOG and faeca coliforms.

or hessian barriers,

release period;
9.  Record the event in Incident Register.

procedure EB-02

Corrective Action

and operational procedures accordingly.

2.  Invedigate cause of discharge and attempt to rectify problem

3.  If discharge cannot be stopped immediately redirect effluent
to available storage areas, or onto effluent disposd areas.

- runoff discharges entering any environmental waters

- upstream & downstream of discharge to the environment.
5.  Despatch samplesto NATA Registered L aboratory for

analyssof BOD, pH, suspended solids, total nitrogen, TKN,

nitrate, nitrite, ammonia, total phosphorus, ortho phosphorus,

6. Edimate volume of discharge entering environment.
7.  Screen any solid material out of overflow using sraw balils,

8.  Monitor the volume of discharge for the duration of the

10. Submit anincident report to the regulating authority as per

Investigate the incident and reassess / modify plant and equipment




EB-CP-03 UNCONTROLLED RUNOFF FROM IRRIGATION AREAS

Objective

Minimise environmental damage associated with uncontrolled
runoff of effluent from digposal areas
Monitor runoff water during periods of uncontrolled release.

Performance Indicators

Minimise duration of runoff event
Accurately evaluate and report on extent of any resultant
environmental damage.

Responsible officer

Operations Personnel
Operations Manager

Monitoring/ Reporting

1.

2.

© N

Stop irrigation and divert effluent to wet weather storage
facility, until such timethat hydraulic overload subsides;

If there is insufficient holding capacity in the wet weather
storage, irrigate effluent evenly across all effluent release
areas until sorage capacity becomes avail able;

I nform superiors of excess application event and monitor
areas for runoff;

Take grab sample of:

- discharge point from plant

- runoff discharges entering any environmental waters

- upstream & downstream of discharge to the environment.
Despatch samplesto NATA Registered L aboratory for
analyssof BOD, pH, suspended solids, total nitrogen, TKN,
nitrate, nitrite, ammonia, total phosphorus, ortho phosphorus,
TOG and faecal coliforms.

Edtimate the volume of discharge entering the environment;
Monitor the volume of discharge for the duration of release;
Record the event in Incident Register;

Submit an incident report as per Incident Reporting
Procedure EB-02 to regulating authority.

Corrective Action

Investigate the incident and reassess the effluent storage system and
irrigation program.




EB-CP-04 PUMP FAILURE CONTINGENCY PROCEDURE

Objective Minimise disruption to hydraulic flows due to pump failure
Performance Indicator Prevent uncontrolled effluent discharge due to pump failure.
Responsible officer Operaions Personnel

Operations manager

Monitoring & Reporting | 1.  Inspect site to ensurethat no discharge of raw sewage or
treated effluent isoccurring.

2. If discharge is occurring, refer to EB-CP-02

3. Switch to standby pump if operational,

4 If not operationd fix failed pump, or provide temporary or
permanent replacement, whichever is more immediate.

5. Record the event in Incident Register;

6.  Operations Manager to submit an incident report as per
Incident Reporting Procedure EB-02 to regulating authority.

Corrective Action Review maintenance and operational procedures for pumpsto
ensure failure is prevented in future.




EB-CP-05 POTABLE WATER CONTAMINATION

Objective

Minimise the disruption to the Potable Water Supply in the
event of contamination

Performance Indicator

Prevent loss of supply of Potable Water

Responsible Officer Operations Personnel
Operations Manager
Monitoring & Reporting | 1.  Inspect Filters and Dignfection system for Obvious
Problems

2.  Rectifyif found. (Backwash Filters, Flush Treatment
system)

3. If no problem found, check stored water and delivery
system for sources of contamination (Animal Matter,
etc). Hush delivery System if necessary

4.  Return goragetank contentsinto pre-treatment pump
well and retreat water if necessary

5. Samplefor contaminant indicators daily after breach.

6.  Notify EPA of breach.

Corrective Action

Review maintenance procedure for treatment system, and
increase visual ingpection of ddivery and storage system for
possible sources of contamination




EB-CP-06 PIPE FAILURE CONTINGENCY PROCEDURE

Objective Minimise disruption to hydraulic flows due to Pipe failure
Performance Indicator Prevent uncontrolled effluent discharge due to Pipe failure.
Responsible officer Operations Personnel

Operations manager

Monitoring & Reporting | 1.  Inspect site to ensurethat no discharge of raw sewage or
treated effluent is occurring.

2. If dischargeis occurring, refer to EB-CP-02

3.  Halt discharge and direct treated effluent to storage until pipe
can be replaced or repaired

4.  If storageisfull irrigate evenly over other areas until pipe can

be replaced.

Record the event in Incident Register;

Operations Manager to submit an incident report as per

Incident Reporting Procedure EB-02 to regulating authority.

o o

Corrective Action Review maintenance and operational procedures for pipesto ensure
failure is prevented in future.




EB-CP-07 BLOWER FAILURE CONTINGENCY PROCEDURE

Objective

Minimise disruption to hydraulic flows due to Aeration Blower
failure

Performance Indicator

Prevent uncontrolled effluent discharge due to Aeration Blower
failure.

Responsible officer

Operations Personnel

Operations manager
Monitoring & Reporting | 1.  Inspect site to ensurethat no discharge of raw sewage or

treated effluent isoccurring.

2. If dischargeis occurring, refer to EB-CP-02

3.  Switch to standby Blower, if available

4.  If not operationd fix failed blower, or provide temporary or
permanent replacement, whichever is more immediate.

5.  Record the event in Incident Register;

6.  Operations Manager to submit an incident report as per

Incident Reporting Procedure EB-02 to regulating authority.

Corrective Action

Review maintenance and operationd procedures for Aeration
Blowers to ensure failure is prevented in future.




EB-CP-08 UV-DISINFECTION FAILURE CONTINGENCY PROCEDURE

Objective

Minimise disruption to effluent quality dueto UV-Disinfection
system failure

Performance Indicator

Prevent uncontrolled effluent discharge dueto UV-Disinfection
system failure.

Responsible officer

Operations Personnel
Operations manager

Monitoring & Reporting

1.
2.

3.

SIS

Take grab samples of: STP Effluent and Effluent Storage
Halt Treatment system and use Aeration Buffer tank as
temporary sorage. Repair Disnfection System.

If Buffer tank level gets too high start Treatment system
without UV Dignfection. Take samples of STP Effluent and
Effluent Storage.

Record the event in Incident Register;

Operations Manager to submit an incident report as per
Incident Reporting Procedure EB-02 to regulaing authority.

Corrective Action

Review maintenance and operational procedures for UV-
Dignfection Sysem to ensure falure is prevented in future.




EB-CP-09 CHLORINE DOSING FAILURE CONTINGENCY PROCEDURE

Objective Minimise disruption to effluent quality due to Chlorine Dosing
system failure
Performance Indicator Prevent uncontrolled effluent discharge dueto UV-Disinfection
system failure.
Responsible officer Operations Personnel
Operations manager
Monitoring & Reporting | 1. Take grab samples of: STP Effluent and Effluent Storage
2. Halt Treatment system and use Aeration Buffer tank as
temporary sorage. Repair Disnfection System.
3.  If Buffer tank level gets too high start Treatment system
without Chlorine Dosing. Take samples of STP Effluent and
Effluent Storage. 1f Possible dose with Chlorine manually.
4.  Record the event in Incident Register;
5.  Operations Manager to submit an incident report as per

Incident Reporting Procedure EB-02 to regulaing authority.

Corrective Action

Review maintenance and operationa proceduresfor Chlorine
Dosing Sysem to ensure failure is prevented in future.




APPENDIX D

COMPLAINT, INCIDENT & EXCEPTION

INVESTIGATION, PROCESSING & REPORTING
PROCEDURES



EB-01 COMPLAINTS PROCEDURE

Objective . To address complaints effectively and quickly
. To comply with Licence and Management Plan requirements for
addressing and reporting complaints

Performance Indicators | ° Record and reduce time taken to respond to complaints
& Targets . Reduce the number of complaints reported

Responsible Officer Operations Manager

Monitoring/ Reporting | * Register complaints with EPA using “Complaints Record
Proforma’ and retain copy for on-site records
. Record and report investigative and corrective actions taken

Corrective Action . Investigate nature and extent of problem by Site ingpection and
contacting complainant
. Implement corrective action or instigate further investigation as
required

. Inform complainant of corrective action taken




EB-02 INCIDENT/EMERGENCY REPORTING PROCEDURE

Objective

To addressincidents effectively and quickly
To comply with Licence and Management Plan requirements for
addressing and reporting of environmental incidents;

Performance Indicators
& Targets

Report all incidents as soon as practicable, and provide written
advice within 14 days of incident to EPA.

Maintain accurate maintenance of records

Reduce the number of incidents reported

Responsible officer

Operations Manager

Monitoring/ Reporting

Investigate and manage incident as per Emergency Response
Contingency Procedures (Appendix C)

Report theincident as per Environmental Incident Report
proforma

As soon as practical, inform EPA of incident by telephone or fax
using the Incident Notification Report proforma;

Provide written advice as per the Incident Notification Report
proforma not more than 14 days after the incident.

Corrective Action

I mplement proposed actionsto reduce the possbility of recurrence of
incident.




EB-03 EXCEPTION REPORTING PROCEDURE

Objective

. To address exceptions effectively and quickly
. To comply with Licence and Management Plan requirements for
addressing and reporting of exceptions;

Performance I ndicators
& Targets

. Report all exceptions within 28 days of completion of analysis.
. Reduce the number of exceptions reported

Responsible officer

Operations Manager

Monitoring/ Reporting

. Plant monitoring should be carried out as per Licence and
Management Plan requirements

. The EPA must be notified in writing within 28 days using the
Exception Reporting Proforma of any monitoring results that are
not in accordance with the conditions of the Licence.

Corrective Action

Investigate the cause of the exception and formulate corrective
actions, to ensurethat exceptions do not recur.




ELLA BAY SEWAGE TREATMENT PLANT
ENVIRONMENTAL AUTHORITY NO. (to be inserted)

COMPLAINT RECORDING PROFORMA

FAX TO:
Environmentd Protection Agency

Licence Compliance Division - Cairns
Fax No: 4046 6606
Attn:

as per procedure EB-01

DATE OF COMPLIANT

TIME OF COMPLAINT

DESCRIPTION OF COMPLAINT:
(eg. odour, naise, spray drift, runoff.)

TYPE OF COMMUNICATION: Teephone
Letter
Personal
Others

DETAILS OF COMPLAINANT:

NAME:

ADDRESS:

TEL NO:

FAX NO:

(Only if complainant wishes to beidentified)

DETAILS OF PERSON REGISTERING COMPLAINT:
NAME:

ADDRESS:

TEL NO:

MOBILE NC:

FAX NO:

E-MAIL:

INVESTIGATION CONDUCTED:

INVESTIGATION BY:
DATE:

CORRECTIVE ACTION TAKEN:
DATE:

ACTION BY:
DATE:

OPERATIONS MANAGER:
DATE:




ELLA BAY SEWAGE TREATMENT PLANT

ENVIRONMENTAL AUTHORITY NO. (to be inserted)

INCIDENT NOTIFICATION - IMMEDIATE REPORT

FAX IMMEDIATELY TO:
Environmenta Protection Agency
Licence Compliance Division - Cairns
Fax No: 4046 6606

Attn:

as per Procedure EB-02

HOLDER OF ENVIRONMENTAL AUTHORITY

Ella Bay Property Pty Ltd

LOCATION

Lot 337 on NR 53, Ella Bay

EMERGENCY STATUS

EMERGENCY
NON EMERGENCY

ENVIRONMENTAL AUTHORITY NUMBER

NAME OF DESIGNATED CONTACT PERSON
TEL NO:

NATURE OF INCIDENT:

TIME OF INCIDENT

DATE OF INCIDENT

CAUSE OF INCIDENT

EQUIPMENT MALFUNCTION
POWER FAILURE
OTHER

DURATION OF INCIDENT

ENVIRONMENTAL HARM CAUSED
OR POTENTIALLY CAUSED

INVESTIGATION UNDERTAKEN :

SAMPLES TAKEN FOR ANALYSIS:

INCIDENT REPORTED BY:
DATE OF NOTIFICATION:
TIME OF NOTIFICATION:

CORRECTIVE ACTION TAKEN:

CORRECTIVE ACTION TAKEN BY:
DATE:

TIME:




ELLA BAY SEWAGE TREATMENT PLANT
ENVIRONMENTAL AUTHORITY NO. (to be inserted)

INCIDENT NOTIFICATION - FOLLOW-UP REPORT

(not more than 14 days following the initial notification of incident)
as per Procedure EB-02

FAX TO:

Environmentd Protection Agency
Licence Compliance Division - Cairns
Fax No: 4046 6606

Attn:

Immediate Incident Natification Attached: Yes / No

Propased action to prevent recurrence of the emergency or incident:

Outcome of the actionstaken at the time of the incident to prevent or minimise environmental harm:

Environmental monitoring performed / required:

Results of environmental monitoring (not more than six weeksfrom the date of the incident):

Signed Director of Operations :

Date:




ELLA BAY SEWAGE TREATMENT PLANT
ENVIRONMENTAL AUTHORITY NO. (to be inserted)

EXCEPTION REPORTING PROFORMA

FAX TO:

Environmentd Protection Agency
Licence Compliance Divison - Cairns
Fax No: 4046 6606

Attn:

as per Procedure EB-03

DATE OF EXCEEDENCE

TYPE OF EXCEEDENCE ODOUR

RELEASE OF POOR QUALITY EFFLUENT
NOISE

OTHER:

ANALYSSATTACHED YES
NO

REASON FOR EXCEEDENCE OR
INVESTIGATION UNDERTAKEN

CORRECTIVE ACTION

ACTION BY:
DATE:
TIME:

SUBSEQUENT ANALYSIS:

Signed - Director of Operations
Date:




APPENDIX E

ANNUAL RETURN CHECKLIST

©Simmonds & Bristow Pty Ltd Ella Bay Eco-Tourisn Development Site Based Management Plan
E:\ClientFiles\EPCO\64056 - Ella Bay\09 - Output Documents\64056_SBM P_EPCO_EB rv3_TA_060223.wpd



ELLA BAY SEWAGE TREATMENT PLANT
ENVIRONMENTAL AUTHORITY NO. (to be inserted)

ANNUAL RETURN CHECKLIST
To:  Environmental Protection Agency
Cairns District Office

Licencing Department
GPO Box 2066
CAIRNS QLD 4870

. Monitoring period (Y ear):

. Monthly Test Reports Attached : Yes / No
. Tabulated Daily How Data Attached : Yes / No
. Trend Graphs Attached: Yes / No
6. Statement of Compliance / Non-compliance Throughout Y ear Attached Yes / No

If No, provide incident or exception report detailing non-compliance and remedial actions

7. Additional Comments (details of achievements, capital works, training, controls etc.

Signed:  EllaBay Property Pty Ltd

Date:




APPENDIX F

BUNDED AREA SKETCHES
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APPENDIX 4.2D

TYPICAL DOMESTIC-WASTEWATER
FLOW DESIGN ALLOWANCES

(Informative)

Source Typical wastewater flow allowance
in L/person/day (see Note 1)

On-site roof water Reticulated
tank supply community or a
bore-water supply

Households with standard fixtures (including automatic 140 180
washing machine)

Households with standard water reduction fixwres (see Note 2) 115 145
Households with full water-reduction facilities (see Note 3) 80 110
Households with extra wastewater producing facilities 170 220
Households (blackwater only) 50 60
Households (greywater only) 90 120
Motels/hotels

- guests, resident staff 140 180
- non-resident staff 30 40
- reception rooms 20 30
- bar trade (per customer) 20 25
- restaurant (per diner) 20 30

Community halis
. - banqueting

- meetings 10 15

Restaurants (per diner) ‘

- dinner 20 30

- lunch 15 25

Tea rooms (per customer)

- without restroom facilities 10 ) 15
Lwith restroom facilities 15 25

Schaol (pupils pius staff) C 30 40

Rural factories, shopping centres 30 50

Camping grounds

- fully serviced 100 130
- recreation areas 50 65
NOTES:

1 These flows are minimum rates unless actual flows from past experience can be demonstrated.

2 Standard water-reduction fixtures inciude dual flush 11/5.5 Jitre water closets, shower-flow restrictors, aerator
faucets (taps) and water-conserving automatic washing machines.

3 Full water-reduction fixtures include the combined use of reduced flush 6/3 litre water closets, shower-flow
restrictors, aerator faucets, front-load washing machines and flow/pressure control valves on all water-use outlets.
Additionally, water reduction may be achieved by treatment of greywater and recycling for water closet flushing
(reclaimed water cycling).
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AS/NZS 1547:2000 164

APPENDIX 4.5D

CONSTRUCTION AND INSTALLATION REQUIREMENTS
FOR SURFACE IRRIGATION SYSTEMS

(Normative)

4.5D1 SCOPE

This is an Appendix to Clause 4.5 of this Standard. It sets out the construction and installation
requirements for the treatment of effluent using a surface-irrigation system.

A surface-irrigation system can be a covered drip or a spray system.

45D2 CONSTRUCTION
4.5D2.1 General |

Both covered surface drip and spray-irrigation systems shall be constructed so that there is no pooling
or run-off of the effluent within or from the surface of the land-application area.

4.5D2.2 Covered surface drip
Covered drip systems shall be laid over the topsoil following installation of the distribution pipe work 5
and then covered with mulch (see Figure 4.5D1).

4.5D2.3 Irrigation area

The irrigation area shall have an adequate depth of natural topsoil (or imported topsoil if necessary)
to store the applied effluent and to support the growth of evergreen plants/vegetation to maximize
evapo-transpiration.

4.5D2.4 Inflow of water

Inflow of surface and seepage water into the land-application area shall be controlled or prevented.
A cut-off trench or diversion drain shall be constructed to divert surface and groundwater away from
the irrigation area.

4.5D3 INSTALLATION
4.5D3.1 Pump system
The pump and irrigation system shall:

(8) Have a separate effluent storage chamber provided that it has a storage volume to match the
electrical starting requirements of the irrigation pump motor and to cope with the design flow.

Comment. A minimum volume of 200 L is recommended.

(b)  Have performance characteristics that match the hydraulic characteristics of the irrigation
system.

Be able to discharge at least 50 % more than the maximum 30-minute flow rate.
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165 AS/NZS 1547:2000

4.5D3.2 Pipework
The pipes and fittings shall:

(a) Be rated to withstand a minimum of 150 % of the shut-off head of the irrigation pump.
(b) Have a semi-flexible robust system of pipes and fittings.

Comment. Polyethylene pipes and fittings complying with ASINZS 4130 and
ASINZS 4129 (Int) are suitable. UPVC pipes and fittings and garden hoses and fittings
are not suitable.

(c)  Have pipe laterals connecting spray heads buried to a depth of at least 150 mm and the irrigation
system shall be permanently installed. The presence of the buried pipes shall be indicated,
e.g. using underground marking tape to AS/NZS 2648.1.

4.5D3.3 Distribution
4.5D3.3.1 Covered surface drip

The number of outlets required depends on the type and capacity of the distribution orifices or
drippers, and the absorption capacity of the soil.

4.5D3.3.2 Spray
Spray systems shail:
(a)  Distribute the effluent through coarse spray heads suitable for use with effluent.

(b)  Shall distribute the effluent evenly and shall not produce aerosols. (Refer to
Paragraph 4.2A10.5).

(c) Comply with setback requirements. Allowance shall be made for wind-carried spray from
spray-irrigation systems when determining final setback clearances to boundaries, dwellings
and food crops.

4.5D3.3.3 Solids, soil and water

Measures shall be taken to prevent malfunction:

(a) In-line strainers (150 - 200 mesh) shall be provided on the pump discharge to protect pipework
from any effluent solids carried over from the wastewater-treatment unit into the rrigation
lines and to facilitate system servicing.

(b)  Vacuum breakers with surface boxes shall be provided to prevent ingress of soil into the
irrigation lines under the effects of negative pipeline pressures.

(¢} Scour valves in surfacc boxes and scour-point subsurface trenches shall be provided to allow
periodic cleaning of the systern. Their positions should be marked.
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4.5D4 PRE-COMMISSIONING TESTS

A pre-commissioning test shall be carried out after all on-site components including the pump have
been installed. As a minimum the test shall take the following steps:

(a)  Fill pump to “pump-on” level with water;
(b)  Start pump;

(c)  For surface irrigation check that water flows evenly from all perforations before covering
with mulch.

For spray irrigation, check the location and coverage achieved by the spray heads and adjust
to ensure even distribution to the design area.

(d) Record time taken to pump from “pump-on” level to the pump-off level. This shall be
approximately 3 minutes. Record time in the on-system log.

(e) Follow pump manufacturer’s recommendations for commissioning pump;

(f)  Check pumping main to ensure there are no leaks and air release valve is functioning.

4.5D5 COMMISSIONING

The on-site wastewater system shall be inspected, checked and commissioned according to
Clause 4.5.6.

4.5D6 MARKING

The irrigation area shall be delineated as required by Paragraph 4.2A10.4 and marked as required by
Paragraph 4.2A10.5.

4.5D7 REPORTING

An installation and commissioning report shall be produced to include the ‘as-built’ details following
construction, the results of construction inspections and the commissioning process. This report
shall be provided to the owner of the wastewater system and to the approval authority, if required
(see Clause 4.5.6.4).
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Distribution system 500
] /‘\ ) e
100 deep cover material 7 !

Ground level

500 min.
.................................................... to groundwater
) table
SANDY SOILS
Distribution system B 500
100 deep cover material -
Ground level "
I 500 min.
— to groundwater
E L i table
Rotary hoe to a depth of 200 — T
LOAMS/GRAVEL SOILS
Distribution system , 500
100 deep cover material I

~.

Ground level

T 500 min,
to groundwater
Y table
e e e -
Excavate to a depth of 200 —— -
and back fill with coarse sand
CLAY SOILS

Diversion drain

t or
i v Cut off drain

Not to scale
SLOPING SITE - GREATER THAN 1:20

FIGURE 4.5D1 COVERED SURFACE DRIP IRRIGATION SYSTEM
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APPENDIX H

MEDLI MODEL OUTPUT



EB 0.25mm area output.TXT

SUMMARY OUTPUT
MEDLI Version 1.30

Data Set: Ellabay 0.25mm/day 100Lep
Run Date: 14/12/05 Time:14:49:44.50

*xxk EAE R e S R e S S e R e S e

GENERAL INFORMATION

FTEAAAXAAAXAAAAXAAAAXXAKX

Title: Ella Bay Effluent Reuse Scheme

Subject: [no entry]

Client: EPCO Australia

User: [no entry]

Time: Wed Dec 14 14:20:34 2005

Comments: Effluent Volumes based on Pressure balanced water supply and effluent
reuse for toilet flushing - This run is after irrigation commenses

RUN PERIOD

B R e e

Starting Date 1/ 1/1957
Ending Date 31/12/2004
Run Length 48 years 0 days

CLIMATE INFORMATION

*AhAAAIAXAAIAAAAAAXAhA*d*x

Enterprise site: Ella Bay Resort -17.4 deg S 146.1 deg E
Weather station: ellabay 17.40S_146.05E <Inte
ANNUAL TOTALS 10 Percentile 50 percentile 90 Percentile

Rainfall mm/year 2520. 3312. 5254.
Pan Evap mm/year 1675. 1721. 1946.

MONTHLY Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Year
Rainfall (mm) 536 615 622 424 331 198 131 107 96 88 167 293
3607
Pan Evap (mm) 176 141 150 127 112 102 111 129 158 187 188 189
1771

Ave Max Temp DegC 30 29 29 27 25 24 23 24 26 28 29 30
27
Ave Min Temp DegC 23 22 22 21 19 16 15 16 17 19 21 22
19
Rad (MI/m2/day) 20 18 18 17 15 15 16 18 21 24 24 22
19

MONTHLY IRRIGATION

*hAAAIAAAIAXAAAk ALk x*x

Irrigation (mm) 4 4 4 4 4 3 3 3 3 3 3 4
44

SOIL PROPERTIES

*x*k

Soil type: Ella Bay Loamy Clay
SOIL WATER PROPERTIES
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EB 0.25mm area output.TXT

Bulk Density (g/cm3)
Porosity (mm/layer)
Saturated Water Content (mm/layer)
Drained Upper Limit (mm/layer)
Lower Storage Limit (mm/layer)
Air Dry Moisture Content (mm/layer)
Layer Thickness (mm)
Total Saturated Water Content (mm)
Total Drained Upper Limit (mm)
Total Lower Storage Limit (mm)
Total Air Dry Moisture Content (mm)
Total Depth (mm)

Maximum Plant Available Water Capacity
Saturated Hydraulic Conductivity
At Surface (mm/hr)
Limiting (mm/hr)
RUNOFF
Runoff curve No 11
SOIL EVAPORATION

CONA (mm/day”0.5)
URITCH (mm)

Layer 1 Layer 2
1.0 1.0
124.5 311.3
120.0 275.0
80.0 210.0
34.0 100.0
8.6
200.0 500.0
Profile Max Rootzone
645.0 445.0
515.0 335.0
259.0 159.0
9.6 9.2
1200.0 800.0
176.0
20.0
5.0
75.0
4.0
10.0

Layer 3
1.0
311.3
250.0
225.0
125.0

500.0

AVERAGE WASTE STREAM

*x*k

Sewage treatment plant waste stream

(A1l values relate to influent after any screening and recycling,

applicable).

Inflow Volume (ML/year) 0.8697
Nitrogen (tonne/year) 0.0073
Phosphorus (tonne/year) 0.0007
Salinity (tonne/year) 0.2922
Nitrogen Concentration (mg/L) 8.3993
Phosphorus Concentration (mg/L) 0.8399
Salinity (mg/L) 335.9739
Salinity (dS/m) 0.5250
WASTE STREAM DETAILS (for last inflow event):

Nitrogen Concentration (mg/L) 7.9070
Phosphorus Concentration (mg/L) 0.7907
TDS Concentration (mg/L) 316.2805
Salinity (dS/m) 0.4942
IRRIGATION WATER

Irrigation triggered every 1 days

Irrigating a fixed amount of 0 mm

AREA

Total Irrigation Area (ha) 1.9660
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EB 0.25mm area output.TXT
VOLUMES
Total Irrigation (ML/year) 0.8684
Minimum Volume must be Ffull irrig. requiremt
Maximum Volume must be full irrig. requiremt
Maximum Vol. Available For Shandying (ML/yr) 0.0000

IRRIGATION CONCENTRATIONS

Average salinity of Irrigation (ds/m) 0.5254
Average salinity of Irrigation (mg/L) 336.2710
Average Nitrogen Conc of Irrigation
Before ammonia loss (mg/L) 8.1030
After ammonia loss (mg/L) 7.8599
Average Phosphorus Conc of Irrigation (mg/L) 0.8407
FRESH WATER USAGE
FEAAAXAAAAAAAXAAAAXX
Irrigation (shandying) water (ML/Zyr) 0.00
Avg volume of fresh water used (ML/yr) 0.00
Annual allocation (ML/Zyr) N/A
POND INFORMATION
FTAAAXAAAAXAAAXAAAAKX
POND GEOMETRY
Pond 1
Final pond volume () 0.0062
Final liquid volume (ML) 0.0062
Final sludge volume (ML) 0.0000
Average pond volume (ML) 0.0055
Average active volume (ML) 0.0055
Maximum pond volume (ML) 0.0250
Minimum allowable pond volume (ML) 0.0025
Average pond depth (m) 1.2602
Pond depth at outlet m) 4.0000
Maximum water surface area (m2 x1000) 0.0062
Pond catchment area (m2 x1000) 0.0202
Pond footprint length (m) 4._.4975
Pond footprint width m) 4.4975
POND WATER BALANCE
Inflow of Effluent to pond system (ML/Zyr) 0.8697
Recycle Volume from pond system (MLZyr) 0.0000
Rain water added to pond system (MLZyr) 0.0000
Evaporation loss from pond system (MLZyr) 0.0000
Seepage loss from pond system (MLZyr) 0.0002
Irrigation from last pond (MLZyr) 0.8684
Volume of overtopping (MLZyr) 0.0010
Sludge accumulated (MLZyr) 0.0000
Sludge accumulated (t DM/yr) 0.0000
Sludge removed (ML/Zyr) 0.0000
No of desludging events every 10 years 0.0000
Increase in pond water volume (ML/Zyr) 0.0001
OVERTOPPING EVENTS
Volume of overtopping (ML/yr) 0.00
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EB 0.25mm area output.TXT
No. of days pond overtops per 10 years

Average Length of overtopping events (days)
% Reuse
No. of overtopping events every 10 years
> 0.000 ML 0.63
> 0.000 ML* 0.63
> 1.000 ML 0.00
> 2.000 ML 0.00
> 5.000 ML 0.00
> 10.000 ML 0.00
> 20.000 ML 0.00
> 50.000 ML 0.00

* Volume equivalent to 1 mm depth of water

>>> NO-IRRIGATION EVENTS <<<

No. periods/year without irrigable effluent

Average Length of such periods (days)
POND NITROGEN BALANCE

Nitrogen Added by Effluent (tonne/yr)

0.9

Nitrogen removed by Irrigation (tonne/yr)
Nitrogen removed by Volatilisation(tonne/yr)
Nitrogen removed by Seepage (tonne/yr)
Nitrogen accumulated in Sludge (tonne/yr)
Nitrogen lost by Overtopping (tonne/yr)
Nitrogen involved in Recycling (tonne/yr)
Increase in pond Nitrogen (tonne/yr)
POND PHOSPHORUS BALANCE

Phosphorus Added by Effluent (tonne/yr)

0.9

Phosphorus removed by Irrigation (tonne/yr)
Phosphorus removed by Seepage (tonne/yr)
Phosphorus accumulated in Sludge (tonne/yr)
Phosphorus lost by Overtopping (tonne/yr)
Phosphorus involved in Recycling (tonne/yr)
Increase in pond Phosphorus (tonne/yr)
POND SALINITY BALANCE

Salinity Added by Effluent (tonne/yr)
Salinity removed by Irrigation (tonne/yr)
Salinity removed by Seepage (tonne/yr)
Salinity lost by Overtopping (tonne/yr)
Salinity involved in Recycling (tonne/yr)
Increase in pond Salinity (tonne/yr)

POND CONCENTRATIONS

Average Nitrogen Conc of Pond Liquid (mg/L)
Average Phosphorus Conc of Pond Liquid(mg/L)
Average TDS Conc of Pond Liquid (mg/L)
Average Salinity of Pond Liquid (dS/m)
Average Potassium Conc of Pond Liquid (mg/L)
(On final day of simulation)

Nitrogen Conc of Pond Liquid (mg/L)
Phosphorus Conc of Pond Liquid (mg/L)
TDS Conc of Pond Liquid (mg/L)
EC of Pond Liquid (dS/m)
Potassium Conc of Pond Liquid (mg/L)

3.
5.
99.

OCOO0OO0OO00O0 O oo

[eeJelolololNe)

eojeloJolole]

REMOVED SLUDGE - NUTRIENT & SALT CONCENTRATIONS
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33
33
86

-0000
.0000

.0073

.0070
.0003
-0000
-0000
-0000
-0000
-0000

Irrig. from pond (ML/yr)

Irrig. from pond (ML/yr)



EB 0.25mm area output.TXT

Nitrogen in removed Sludge (db) (kg/tonne)
Phosphorus in removed Sludge (db) (kg/tonne)
Salt in removed Sludge (db) (kg/tonne)
Potassium in removed Sludge (db) (kg/tonne)

REMOVED SLUDGE - NUTRIENT & SALT MASSES

Nitrogen in removed Sludge (tonne/yr)
Phosphorus in removed Sludge (tonne/yr)
Salt in removed Sludge (mass bal.)(tonne/yr)
Salt in removed Sludge (tonne/yr)
Potm. in removed Sludge (mass bal.)(tonne/yr
Potassium in removed Sludge (tonne/yr)

0.
0
0.
0

ojoloJeolole]

0000

.0000

0000

.0000

-0000
.0000
-0000
.0000
-0000
.0000

LAND DISPOSAL AREA

*AhAAkAIAXAAIAXAAAA AKXk x*x

WATER BALANCE

(Initial soil water assumed to be at field capacity)

(Irrigated up to 0.17% of Field capacity)

Rainfall (mm/year) 3607.0 Irrigation Area (ha)
2.0

Irrigation (mm/year) 442

Soil Evaporation (mm/year) 3.0

Transpiration (mm/year) 1208.7

Runoff (mm/year) 549.5

Drainage (mm/year) 1889.0

Change in soil moisture (mm/year) 1.0

ANNUAL TOTALS

Year Rain Irrig Sevap Trans Runoff  Drain Change

(mm) (mm) (mm) (mm) (mm) (mm) (mm)

1957 3403.0 43.5 142.5 1007.7 508.4 2016.1 -228.3
1958 3286.0 43.5 0.0 1108.2 400.5 1788.6 32.2
1959 5062.0 47.1 0.0 1200.6 995.1 2740.0 173.4
1960 2674.0 42.3 0.0 1125.6 257.9 1330.7 2.1
1961 2462.0 42.3 0.0 1120.8 203.8 1167.3 12.4
1962 3221.0 43.2 0.0 1183.8 267.8 1934.5 -121.9
1963 3845.0 447 0.0 1275.9 436.1 2066.1 111.6
1964 4909.0 46.8 0.0 1236.8 944.3 2821.6 -46.9
1965 4226.0 45.6 0.0 1161.9 472.3 2570.0 67.4
1966 2222.0 41.4 0.0 1180.8 82.8 1168.1 -168.3
1967 4088.0 45.0 0.0 1249.3 1062.0 1748.4 73.4
1968 3009.0 43.2 0.0 1186.3 413.0 1615.6 -162.7
1969 3845.0 447 0.0 1225.2 473.8 1986.1 204.5
1970 4023.0 45.0 0.0 1724.5 625.0 1656.2 62.3
1971 3293.0 43.5 0.0 1092.9 590.0 1857.4 -203.8
1972 4716.0 46.5 0.0 1220.0 1014.1 2523.8 4.6
1973 5608.0 48.0 0.0 1310.9 1165.9 2938.0 241.3
1974 3470.0 43.8 0.0 1015.0 357.4 2308.9 -167.6
1975 5140.0 47 .4 0.0 1136.9 954.6 2899.9 196.1
1976 3624.0 44 4 0.0 1134.7 400.3 2213.0 -79.7
1977 5887.0 48.0 0.0 1104.4 2188.2 2723.1 -80.7
1978 3021.0 43.2 0.0 1276.2 330.9 1461.0 -3.9
1979 4493.0 45.6 0.0 1118.9 993.7 2273.1 153.0
1980 2577.0 42.6 0.0 1271.0 137.5 1339.3 -128.1
1981 5367.0 45.9 0.0 1300.5 1918.2 2209.8 -15.5
1982 2882.0 42.9 0.0 1231.7 271.2 1527.7 -105.8
1983 3159.0 43.2 0.0 1203.1 405.0 1430.4 163.7
1984 3331.0 43.8 0.0 1227.0 557.0 1588.9 1.8
1985 3230.0 43.5 0.0 1318.9 428.5 1684.9 -158.8
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1986 3256.0 43.5 0.0 1289.2 412.1 1614.0 -15.8
1987 3184.0 43.2 0.0 1344.2 205.8 1503.5 173.7
1988 3311.0 43.8 0.0 1217.5 208.5 1837.9 90.8
1989 4065.0 45.3 0.0 1279.4 546.8 2383.5 -99.3
1990 3313.0 43.5 0.0 1107.2 400.3 1817.8 31.1
1991 3172.0 43.5 0.0 1004.5 654.4 1763.7 -207.1
1992 2172.0 41.4 0.0 985.1 72.3 963.0 193.0
1993 2590.0 42.0 0.0 1363.6 92.4 1253.7 -77.7
1994 3656.0 44 .4 0.0 1172.6 462.9 2125.9 -61.0
1995 3165.0 43.5 0.0 1358.9 411.5 1398.3 39.8
1996 3176.0 43.2 0.0 1172.7 336.5 1688.3 21.7
1997 2965.0 42.9 0.0 1270.5 236.3 1312.7 188.3
1998 3490.0 44 .1 0.0 1139.8 416.0 2095.1 -116.9
1999 5515.0 48.0 0.0 1256.8 1105.4 3183.5 17.2
2000 4919.0 46.8 0.0 1204.5 763.8 3006.5 -9.0
2001 2954.0 42.9 0.0 1250.3 430.1 1492.8 -176.4
2002 2011.0 41.1 0.0 1237.8 72.4 726.5 15.4
2003 2449.0 42.0 0.0 1289.2 128.8 876.3 196.7
2004 3701.0 44 .4 0.0 1125.0 565.4 2041.1 14.0
NUTRIENT BALANCE

NITROGEN

Total N irrigated from ponds (kg/ha/year) 3.6 % of Total as ammonium

30.0

Nitrogn lost by ammonia volat.(kg/ha/year) 0.1 Deep Drainage (mm/year)
1889.0

Nitrogen added in irrigation (kg/ha/year) 3.5

Nitrogen added in seed (kg/ha/year) 0.0

Nitrogen removed by crop (kg/ha/year) 72.6
Denitrification (kg/ha/year) 0.4

Leached NO3-N (kg/ha/year) 1.0

Change in soil organic-N (kg/ha/year) -69.1

Change in soil solution NH4-N (kg/ha/year) 0.0

Change in soil solution NO3-N (kg/ha/year) -1.5

Change in adsorbed NH4-N (kg/ha/year) 0.0

Initial soil organic-N (kg/ha) 3600.0

Final soil organic-N (kg/ha) 284.7

Initial soil 1norganic-N (kg/ha) 72.0

Final soil inorganic-N (kg/ha) 0.0

Average NO3-N conc in the root zone (mg/L) 0.0

Average NO3-N conc below root zone (mg/L) 0.0

Average NO3-N conc of deep drainage (mg/L) 0.1
PHOSPHORUS

Phosphorus added in irrigatn (kg/ha/year) 0.4 % of Total as phosphate
100.0

Phosphorus added in seed (kg/ha/year) 0.0
Phosphorus removed by crop (kg/ha/year) 0.2

Leached P04-P (kg/ha/year) 0.2

Change in dissolved P0O4-P (kg/ha/year) 0.0

Change in adsorbed P0O4-P (kg/ha/year) 0.0

Average P04-P conc in the root zone (mg/L) 0.0

Average P04-P conc below root zone (mg/L) 0.0

SOIL P STORAGE LIFE

Year YearNo. Tot P stored

P leached in year

kg/ha kg/ha
1957 1 878.2 0.2
1958 2 878.3 0.2
1959 3 878.4 0.3
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1960 4 880.9 0.1
1961 5 878.7 0.1
1962 6 878.8 0.2
1963 7 878.9 0.2
1964 8 881.3 0.3
1965 9 878.8 0.3
1966 10 878.9 0.1
1967 11 879.0 0.2
1968 12 881.4 0.2
1969 13 879.1 0.2
1970 14 879.1 0.2
1971 15 879.1 0.2
1972 16 881.5 0.3
1973 17 879.1 0.3
1974 18 879.0 0.2
1975 19 879.0 0.3
1976 20 881.4 0.2
1977 21 878.9 0.3
1978 22 879.0 0.1
1979 23 879.0 0.2
1980 24 881.4 0.1
1981 25 879.0 0.2
1982 26 879.0 0.2
1983 27 879.1 0.1
1984 28 881.5 0.2
1985 29 879.1 0.2
1986 30 879.2 0.2
1987 31 879.2 0.1
1988 32 881.6 0.2
1989 33 879.1 0.2
1990 34 879.1 0.2
1991 35 879.1 0.2
1992 36 881.7 0.1
1993 37 879.3 0.1
1994 38 879.2 0.2
1995 39 879.3 0.1
1996 40 881.7 0.2
1997 41 879.3 0.1
1998 42 879.3 0.2
1999 43 879.2 0.3
2000 44 881.5 0.3
2001 45 879.1 0.1
2002 46 879.2 0.1
2003 47 879.3 0.1
2004 48 881.7 0.2
PLANT

Plant species: Tropical pasture

PLANT WATER USE

Irrigation (mm/year)
2.0
Pan coefficient )
Maximum crop coefficient )
Average Plant Cover )
Average Plant Total Cover )
Average Plant Rootdepth (mm)
Average Plant Available Water Capacity (mm)

Average

Plant Available Water

(mm)
Yield produced per unit transp. (kg/ha/mm)

Page 7
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EB 0.25mm area output.TXT
PLANT NUTRIENT UPTAKE

Dry Matter Yield (Shoots) (kg/ha/yr) 6477.

Net nitrogen removed by plant (kg/ha/yr) 73. Shoot Concn (%DM)
1.12

Net phosphorus removed by plant (kg/ha/yr) 0. Shoot Concn (%DM)
0.00

AVERAGE MONTHLY GROWTH STRESS (0O=no stress, 1=full stress)

Month Yield Nitr Temp Water Water
kg/ha Defic Logging
1 431. 0.9 0.0 0.0 0.0
2 430. 0.9 0.0 0.0 0.0
3 512. 0.9 0.0 0.0 0.0
4 514. 0.9 0.0 0.0 0.0
5 519. 0.8 0.0 0.0 0.0
6 525. 0.8 0.1 0.0 0.0
7 577. 0.8 0.2 0.0 0.0
8 642. 0.8 0.1 0.0 0.0
9 661. 0.9 0.0 0.0 0.0
10 648. 0.9 0.0 0.1 0.0
11 540. 0.9 0.0 0.2 0.0
12 476. 0.9 0.0 0.2 0.0
No. of normal harvests per year 0.9
SALINITY
Salt tolerance - plant species: tolerant
Average EC of Irrigation Water (ds/m) 0.5 Irrigation (mm/year)
44 .2
Average EC of Rainwater (dS/m x10) 0.3 Rainfall (mm/year)
3607.0
Average EC of Infiltrated water (ds/m) 0.0
Av. water-upt-weightd rootzone EC(dS/m s.e.) 0.0
EC soil soln (FC) at base of rootzone (dS/m) 0.1 Deep Drainage (mm/year)
1889.0
Reduction in Crop yield due to Salinity (%) 0.0
Percentage of yrs that crop yld falls below
90% of potential because of soil salinity 0.0
Period ECrootzone ECbase Rel Yield
sat ext in situ
(dS/m) (ds/m) €))
1957 - 1966 0.02 0.06 100.
1958 - 1967 0.02 0.06 100.
1959 - 1968 0.02 0.06 100.
1960 - 1969 0.02 0.06 100.
1961 - 1970 0.02 0.06 100.
1962 - 1971 0.02 0.06 100.
1963 - 1972 0.02 0.06 100.
1964 - 1973 0.02 0.06 100.
1965 - 1974 0.02 0.06 100.
1966 - 1975 0.02 0.06 100.
1967 - 1976 0.02 0.06 100.
1968 - 1977 0.02 0.06 100.
1969 - 1978 0.02 0.06 100.
1970 - 1979 0.02 0.06 100.
1971 - 1980 0.02 0.06 100.
1972 - 1981 0.02 0.06 100.
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1973 - 1982 0.02 0.06 100.
1974 - 1983 0.02 0.06 100.
1975 - 1984 0.02 0.06 100.
1976 - 1985 0.02 0.06 100.
1977 - 1986 0.02 0.06 100.
1978 - 1987 0.02 0.07 100.
1979 - 1988 0.02 0.07 100.
1980 - 1989 0.02 0.06 100.
1981 - 1990 0.02 0.06 100.
1982 - 1991 0.02 0.06 100.
1983 - 1992 0.02 0.07 100.
1984 - 1993 0.02 0.07 100.
1985 - 1994 0.02 0.06 100.
1986 - 1995 0.02 0.07 100.
1987 - 1996 0.02 0.06 100.
1988 - 1997 0.02 0.07 100.
1989 - 1998 0.02 0.06 100.
1990 - 1999 0.02 0.06 100.
1991 - 2000 0.02 0.06 100.
1992 - 2001 0.02 0.06 100.
1993 - 2002 0.02 0.06 100.
1994 - 2003 0.02 0.06 100.
1995 - 2004 0.02 0.06 100.

GROUNDWATER

FhAAAAAAXAAAAKX

Average Groundwater Recharge (m3/day) 101.7

Average Nitrate-N Conc of Recharge (mg/L) 0.1

Thickness of the Aquifer m 10.0
Distance (m) from Irrigation Area to where
Nitrate-N Conc in Groundwater is Calculated 1000.0

Concentration of NITRATE-N in Groundwater (mg/L)

Year Depth Below Water Table Surface
m 5.0m .Om

1961
1966
1971
1976
1981
1986
1991
1996
2001

9
0
0]
0
0]
0
0
0
0
0
Last 2004 0

eeloJololololololo/ o]
(e}oJoJololololololo/ e
ejoloJololololololo)

ololololololololole]

COO0OO0OO0OO0O000O0

ACKNOWLEDGMENTS

*xxk

This run brought to you courtesy of:

MEDLIEXE.EXE : 1300468 bytes Fri Mar 12 10:26:56 1999
CRCPROJ.EXE : 1286656 bytes Wed Apr 28 15:18:26 1999
GRAPHS .EXE : 439296 bytes Fri Dec 11 12:28:08 1998

STP INPUT PARAMETERS - DATA SUMMARY
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Equivalent persons

20
Dry weatherProduction (ML/day) 0.002
Effluent per person (L/day) 100
Effluent per person (L/yr) 36500
Effluent volume per 1000 EPs per year (ML) 36.5

Infiltration low

1 file(s) copied
UNCONDITIONAL FINISH
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SUMMARY OUTPUT
MEDLI Version 1.30

Data Set: Ellabay 1mm/day 100Lep
Run Date: 14/12/05 Time:14:44:48.07

*xxk EAE R e S R e S S e R e S e

GENERAL INFORMATION

FTEAAAXAAAXAAAAXAAAAXXAKX

Title: Ella Bay Effluent Reuse Scheme

Subject: [no entry]

Client: EPCO Australia

User: [no entry]

Time: Wed Dec 14 14:20:34 2005

Comments: Effluent Volumes based on Pressure balanced water supply and effluent
reuse for toilet flushing - This run is after irrigation commenses

RUN PERIOD

B R e e

Starting Date 1/ 1/1957
Ending Date 31/12/2004
Run Length 48 years 0 days

CLIMATE INFORMATION

*AhAAAIAXAAIAAAAAAXAhA*d*x

Enterprise site: Ella Bay Resort -17.4 deg S 146.1 deg E
Weather station: ellabay 17.40S_146.05E <Inte
ANNUAL TOTALS 10 Percentile 50 percentile 90 Percentile

Rainfall mm/year 2520. 3312. 5254.
Pan Evap mm/year 1675. 1721. 1946.

MONTHLY Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Year
Rainfall (mm) 536 615 622 424 331 198 131 107 96 88 167 293
3607
Pan Evap (mm) 176 141 150 127 112 102 111 129 158 187 188 189
1771

Ave Max Temp DegC 30 29 29 27 25 24 23 24 26 28 29 30
27
Ave Min Temp DegC 23 22 22 21 19 16 15 16 17 19 21 22
19
Rad (MI/m2/day) 20 18 18 17 15 15 16 18 21 24 24 22
19

MONTHLY IRRIGATION

*hAAAIAAAIAXAAAk ALk x*x

Irrigation (mm) 16 16 17 15 15 14 14 13 13 13 13 15
174

SOIL PROPERTIES

*x*k

Soil type: Ella Bay Loamy Clay
SOIL WATER PROPERTIES
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Bulk Density (g/cm3)
Porosity (mm/layer)
Saturated Water Content (mm/layer)
Drained Upper Limit (mm/layer)
Lower Storage Limit (mm/layer)
Air Dry Moisture Content (mm/layer)
Layer Thickness (mm)
Total Saturated Water Content (mm)
Total Drained Upper Limit (mm)
Total Lower Storage Limit (mm)
Total Air Dry Moisture Content (mm)
Total Depth (mm)

Maximum Plant Available Water Capacity
Saturated Hydraulic Conductivity
At Surface (mm/hr)
Limiting (mm/hr)
RUNOFF
Runoff curve No 11
SOIL EVAPORATION

CONA (mm/day”0.5)
URITCH (mm)

Layer 1 Layer 2
1.0 1.0
124.5 311.3
120.0 275.0
80.0 210.0
34.0 100.0
8.6
200.0 500.0
Profile Max Rootzone
645.0 445.0
515.0 335.0
259.0 159.0
9.6 9.2
1200.0 800.0
176.0
20.0
5.0
75.0
4.0
10.0

Layer 3

1.0
311.3
250.0
225.0
125.0

500.0

AVERAGE WASTE STREAM

*x*k

Sewage treatment plant waste stream

(A1l values relate to influent after any screening and recycling, if
applicable).

Inflow Volume (ML/year) 5.479
Nitrogen (tonne/year) 0.046
Phosphorus (tonne/year) 0.005
Salinity (tonne/year) 1.841
Nitrogen Concentration (mg/L) 8.399
Phosphorus Concentration (mg/L) 0.840
Salinity (mg/L) 335.974
Salinity (dS/m) 0.525
WASTE STREAM DETAILS (for last inflow event):
Nitrogen Concentration (mg/L) 7.907
Phosphorus Concentration (mg/L) 0.791
TDS Concentration (mg/L) 316.281
Salinity (dS/m) 0.494
IRRIGATION WATER

Irrigation triggered every 1 days

Irrigating a fixed amount of 1 mm

AREA

Total Irrigation Area (ha) 3.133
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VOLUMES
Total Irrigation (ML/year) 5.467
Minimum Volume must be Ffull irrig. requiremt
Maximum Volume must be full irrig. requiremt
Maximum Vol. Available For Shandying (ML/yr) 0.000

IRRIGATION CONCENTRATIONS

Average salinity of Irrigation (ds/m) 0.526
Average salinity of Irrigation (mg/L) 336.424
Average Nitrogen Conc of Irrigation
Before ammonia loss (mg/L) 8.106
After ammonia loss (mg/L) 7.863
Average Phosphorus Conc of Irrigation (mg/L) 0.841
FRESH WATER USAGE
FEAAAXAAAAAAAXAAAAXX
Irrigation (shandying) water (ML/Zyr) 0.00
Avg volume of fresh water used (ML/yr) 0.00
Annual allocation (ML/Zyr) N/A
POND INFORMATION
FTAAAXAAAAXAAAXAAAAKX
POND GEOMETRY
Pond 1
Final pond volume () 0.038
Final liquid volume (ML) 0.038
Final sludge volume (ML) 0.000
Average pond volume (ML) 0.032
Average active volume (ML) 0.032
Maximum pond volume (ML) 0.158
Minimum allowable pond volume (ML) 0.016
Average pond depth (m) 1.192
Pond depth at outlet m) 4.000
Maximum water surface area (m2 x1000) 0.039
Pond catchment area (m2 x1000) 0.069
Pond footprint length (m) 8.282
Pond footprint width m) 8.282
POND WATER BALANCE
Inflow of Effluent to pond system (ML/Zyr) 5.479
Recycle Volume from pond system (MLZyr) 0.000
Rain water added to pond system (MLZyr) 0.000
Evaporation loss from pond system (MLZyr) 0.000
Seepage loss from pond system (MLZyr) 0.001
Irrigation from last pond (MLZyr) 5.467
Volume of overtopping (MLZyr) 0.010
Sludge accumulated (MLZyr) 0.000
Sludge accumulated (t DM/yr) 0.000
Sludge removed (ML/Zyr) 0.000
No of desludging events every 10 years 0.000
Increase in pond water volume (ML/Zyr) 0.001
OVERTOPPING EVENTS
Volume of overtopping (ML/yr) 0.01

Page 3



EB 1.0 mm area output.TXT
No. of days pond overtops per 10 years

Average Length of overtopping events (days)
% Reuse
No. of overtopping events every 10 years
> 0.000 ML 1.04
> 0.000 ML* 1.04
> 1.000 ML 0.00
> 2.000 ML 0.00
> 5.000 ML 0.00
> 10.000 ML 0.00
> 20.000 ML 0.00
> 50.000 ML 0.00

* Volume equivalent to 1 mm depth of water

>>> NO-IRRIGATION EVENTS <<<

No. periods/year without irrigable effluent

Average Length of such periods (days)
POND NITROGEN BALANCE

Nitrogen Added by Effluent (tonne/yr)
5.5

Nitrogen removed by Irrigation (tonne/yr)
Nitrogen removed by Volatilisation(tonne/yr)
Nitrogen removed by Seepage (tonne/yr)
Nitrogen accumulated in Sludge (tonne/yr)
Nitrogen lost by Overtopping (tonne/yr)
Nitrogen involved in Recycling (tonne/yr)
Increase in pond Nitrogen (tonne/yr)
POND PHOSPHORUS BALANCE

Phosphorus Added by Effluent (tonne/yr)
5.5

Phosphorus removed by Irrigation (tonne/yr)
Phosphorus removed by Seepage (tonne/yr)
Phosphorus accumulated in Sludge (tonne/yr)
Phosphorus lost by Overtopping (tonne/yr)
Phosphorus involved in Recycling (tonne/yr)
Increase in pond Phosphorus (tonne/yr)
POND SALINITY BALANCE

Salinity Added by Effluent (tonne/yr)
Salinity removed by Irrigation (tonne/yr)
Salinity removed by Seepage (tonne/yr)
Salinity lost by Overtopping (tonne/yr)
Salinity involved in Recycling (tonne/yr)
Increase in pond Salinity (tonne/yr)

POND CONCENTRATIONS

Average Nitrogen Conc of Pond Liquid (mg/L)
Average Phosphorus Conc of Pond Liquid(mg/L)
Average TDS Conc of Pond Liquid (mg/L)
Average Salinity of Pond Liquid (dS/m)
Average Potassium Conc of Pond Liquid (mg/L)
(On final day of simulation)

Nitrogen Conc of Pond Liquid (mg/L)
Phosphorus Conc of Pond Liquid (mg/L)
TDS Conc of Pond Liquid (mg/L)
EC of Pond Liquid (dS/m)
Potassium Conc of Pond Liquid (mg/L)

5.
4.
99.

[eeJelolololNe) OCOO0OO0OO00O0 O oo

OCOOORrEr

REMOVED SLUDGE - NUTRIENT & SALT CONCENTRATIONS
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Nitrogen in removed Sludge (db) (kg/tonne)
Phosphorus in removed Sludge (db) (kg/tonne)
Salt in removed Sludge (db) (kg/tonne)
Potassium in removed Sludge (db) (kg/tonne)

REMOVED SLUDGE - NUTRIENT & SALT MASSES

Nitrogen in removed Sludge (tonne/yr)
Phosphorus in removed Sludge (tonne/yr)
Salt in removed Sludge (mass bal.)(tonne/yr)
Salt in removed Sludge (tonne/yr)
Potm. in removed Sludge (mass bal.)(tonne/yr
Potassium in removed Sludge (tonne/yr)

0.
0
0.
0

ojoloJeolole]

000

.000

000

.000

-000
.000
.000
-000
-000
-000

LAND DISPOSAL AREA

*AhAAkAIAXAAIAXAAAA AKXk x*x

WATER BALANCE

(Initial soil water assumed to be at field capacity)

(Irrigated up to 0.57% of Field capacity)

Rainfall (mm/year) 3607.0 Irrigation Area (ha)
3.1

Irrigation (mm/year) 174.5

Soil Evaporation (mm/year) 3.0

Transpiration (mm/year) 1234.3

Runoff (mm/year) 560.7

Drainage (mm/year) 1982.5

Change in soil moisture (mm/year) 1.0

ANNUAL TOTALS

Year Rain Irrig Sevap Trans Runoff  Drain Change

(mm) (mm) (mm) (mm) (mm) (mm) (mm)

1957 3403.0 172.0 144.3 1046.8 513.8 2093.7 -223.7
1958 3286.0 172.0 0.0 1153.7 408.0 1856.9 39.5
1959 5062.0 186.0 0.0 1203.8 1032.3 2850.4 161.5
1960 2674.0 168.0 0.0 1157.8 260.8 1406.7 16.8
1961 2462.0 166.0 0.0 1283.9 201.7 1151.3 -9.0
1962 3221.0 172.0 0.0 1196.3 270.6 2027.0 -100.9
1963 3845.0 177.0 0.0 1231.6 442.3 2254.2 93.9
1964 4909.0 185.0 0.0 1298.7 952.2 2879.0 -35.8
1965 4226.0 179.0 0.0 1160.0 483.1 2702.7 59.2
1966 2222.0 164.0 0.0 1252.7 82.6 1235.0 -184.2
1967 4088.0 177.0 0.0 1254.0 1064.6 1886.0 60.4
1968 3009.0 171.0 0.0 1139.8 418.6 1719.9 -98.3
1969 3845.0 176.0 0.0 1168.1 529.0 2083.9 240.0
1970 4023.0 178.0 0.0 1807.1 645.6 1756.0 -7.6
1971 3293.0 173.0 0.0 1248.3 585.9 1855.9 -224.1
1972 4716.0 183.0 0.0 1369.0 988.0 2562.6 -20.6
1973 5608.0 190.0 0.0 1289.1 1176.3 3045.5 287.1
1974 3470.0 173.0 0.0 1061.2 370.5 2363.8 -152.5
1975 5140.0 187.0 0.0 1125.4 972.5 3038.6 190.5
1976 3624.0 175.0 0.0 1176.9 415.0 2298.8 -91.7
1977 5887.0 188.0 0.0 1173.8 2205.5 2702.4 -6.7
1978 3021.0 170.0 0.0 1271.3 354.1 1623.1 -57.4
1979 4493.0 181.0 0.0 1087.9 1047.3 2400.5 138.3
1980 2577.0 168.0 0.0 1219.4 139.5 1549.1 -163.0
1981 5367.0 181.0 0.0 1223.6 1907.9 2407.8 8.7
1982 2882.0 169.0 0.0 1287.9 271.2 1579.3 -87.4
1983 3159.0 171.0 0.0 1206.0 420.7 1548.9 154.3
1984 3331.0 173.0 0.0 1255.8 563.9 1682.3 2.1
1985 3230.0 172.0 0.0 1355.5 436.2 1733.2 -122.8

Page 5



m

B 1.0 mm area output.TXT

1986 3256.0 172.0 0.0 1302.8 427.5 1810.4 -112.7
1987 3184.0 171.0 0.0 1196.6 206.3 1663.9 288.2
1988 3311.0 173.0 0.0 1359.4 210.0 1878.8 35.8
1989 4065.0 178.0 0.0 1175.1 564.7 2616.8 -113.6
1990 3313.0 173.0 0.0 1236.8 400.3 1802.6 46.3
1991 3172.0 171.0 0.0 1097.7 660.4 1833.3 -248.3
1992 2172.0 164.0 0.0 997.6 73.4 1032.2 232.8
1993 2590.0 167.0 0.0 1249.5 97.7 1357.5 52.4
1994 3656.0 175.0 0.0 1366.9 536.8 2094.1 -166.8
1995 3165.0 171.0 0.0 1192.7 427.7 1649.3 66.4
1996 3176.0 172.0 0.0 1342.2 334.9 1687.1 -16.2
1997 2965.0 168.0 0.0 1141.4 249.6 1545.5 196.5
1998 3490.0 176.0 0.0 1350.8 434.8 2021.7 -141.3
1999 5515.0 189.0 0.0 1079.7 1124.2 3479.1 21.0
2000 4919.0 186.0 0.0 1313.1 761.6 3047.8 -17.5
2001 2954.0 169.0 0.0 1231.3 442.9 1490.7 -41.9
2002 2011.0 163.0 0.0 1327.8 94.2 858.7 -106.6
2003 2449.0 165.0 0.0 1289.8 139.3 992.0 193.0
2004 3701.0 176.0 0.0 1290.4 566.8 2006.4 13.4
NUTRIENT BALANCE

NITROGEN

Total N irrigated from ponds (kg/ha/year) 14.1 % of Total as ammonium

30.0

Nitrogn lost by ammonia volat.(kg/ha/year) 0.4 Deep Drainage (mm/year)
1982.5

Nitrogen added in irrigation (kg/ha/year) 13.7

Nitrogen added in seed (kg/ha/year) 0.0

Nitrogen removed by crop (kg/ha/year) 83.9
Denitrification (kg/ha/year) 0.5

Leached NO3-N (kg/ha/year) 1.1

Change in soil organic-N (kg/ha/year) -70.2

Change in soil solution NH4-N (kg/ha/year) 0.0

Change in soil solution NO3-N (kg/ha/year) -1.5

Change in adsorbed NH4-N (kg/ha/year) 0.0

Initial soil organic-N (kg/ha) 3600.0

Final soil organic-N (kg/ha) 231.0

Initial soil 1norganic-N (kg/ha) 72.0

Final soil inorganic-N (kg/ha) 0.1

Average NO3-N conc in the root zone (mg/L) 0.0

Average NO3-N conc below root zone (mg/L) 0.0

Average NO3-N conc of deep drainage (mg/L) 0.1
PHOSPHORUS

Phosphorus added in irrigatn (kg/ha/year) 1.5 % of Total as phosphate
100.0

Phosphorus added in seed (kg/ha/year) 0.0
Phosphorus removed by crop (kg/ha/year) 1.1

Leached P04-P (kg/ha/year) 0.2

Change in dissolved P0O4-P (kg/ha/year) 0.0

Change in adsorbed P0O4-P (kg/ha/year) 0.2

Average P04-P conc in the root zone (mg/L) 0.0

Average P04-P conc below root zone (mg/L) 0.0

SOIL P STORAGE LIFE

Year YearNo. Tot P stored

P leached in year

kg/ha kg/ha
1957 1 878.7 0.2
1958 2 879.8 0.2
1959 3 880.6 0.3
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1960 4 883.8 0.1
1961 5 882.2 0.1
1962 6 882.7 0.2
1963 7 883.1 0.2
1964 8 885.8 0.3
1965 9 883.5 0.3
1966 10 883.8 0.1
1967 11 884.1 0.2
1968 12 886.7 0.2
1969 13 884.5 0.2
1970 14 884.6 0.2
1971 15 884.7 0.2
1972 16 887.3 0.3
1973 17 885.0 0.3
1974 18 884.9 0.2
1975 19 885.0 0.3
1976 20 887.4 0.2
1977 21 885.0 0.3
1978 22 885.0 0.2
1979 23 885.0 0.2
1980 24 887.6 0.2
1981 25 885.2 0.2
1982 26 885.3 0.2
1983 27 885.4 0.2
1984 28 887.8 0.2
1985 29 885.4 0.2
1986 30 885.4 0.2
1987 31 885.5 0.2
1988 32 887.9 0.2
1989 33 885.4 0.3
1990 34 885.5 0.2
1991 35 885.5 0.2
1992 36 888.2 0.1
1993 37 885.8 0.1
1994 38 885.7 0.2
1995 39 885.7 0.2
1996 40 888.1 0.2
1997 41 885.8 0.2
1998 42 885.7 0.2
1999 43 885.6 0.3
2000 44 887.9 0.3
2001 45 885.5 0.1
2002 46 885.7 0.1
2003 47 885.9 0.1
2004 48 888.3 0.2
PLANT

Plant species: Tropical pasture

PLANT WATER USE

Irrigation (mm/year)
3.1
Pan coefficient )
Maximum crop coefficient )
Average Plant Cover )
Average Plant Total Cover )
Average Plant Rootdepth (mm)
Average Plant Available Water Capacity (mm)

Average

Plant Available Water

(mm)
Yield produced per unit transp. (kg/ha/mm)
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PLANT NUTRIENT UPTAKE

Dry Matter Yield (Shoots) (kg/ha/yr) 7292.

Net nitrogen removed by plant (kg/ha/yr) 84. Shoot Concn (%DM)
1.15

Net phosphorus removed by plant (kg/ha/yr) 1. Shoot Concn (%DM)
0.02

AVERAGE MONTHLY GROWTH STRESS (0O=no stress, 1=full stress)

Month Yield Nitr Temp Water Water
kg/ha Defic Logging
1 544 0.9 0.0 0.1 0.0
2 525. 0.9 0.0 0.0 0.0
3 611. 0.8 0.0 0.0 0.0
4 584. 0.8 0.0 0.0 0.0
5 571. 0.8 0.0 0.0 0.0
6 558. 0.8 0.1 0.0 0.0
7 600. 0.8 0.2 0.0 0.0
8 683. 0.8 0.1 0.0 0.0
9 717. 0.8 0.0 0.0 0.0
10 721. 0.9 0.0 0.0 0.0
11 608. 0.9 0.0 0.1 0.0
12 571. 0.9 0.0 0.1 0.0
No. of normal harvests per year 1.0
SALINITY
Salt tolerance - plant species: tolerant
Average EC of Irrigation Water (ds/m) 0.5 Irrigation (mm/year)
174.5
Average EC of Rainwater (dS/m x10) 0.3 Rainfall (mm/year)
3607.0
Average EC of Infiltrated water (ds/m) 0.1
Av. water-upt-weightd rootzone EC(dS/m s.e.) 0.0
EC soil soln (FC) at base of rootzone (dS/m) 0.1 Deep Drainage (mm/year)
1982.5
Reduction in Crop yield due to Salinity (%) 0.0
Percentage of yrs that crop yld falls below
90% of potential because of soil salinity 0.0
Period ECrootzone ECbase Rel Yield
sat ext in situ
(dS/m) (ds/m) €))
1957 - 1966 0.03 0.09 100.
1958 - 1967 0.03 0.09 100.
1959 - 1968 0.03 0.09 100.
1960 - 1969 0.03 0.09 100.
1961 - 1970 0.03 0.09 100.
1962 - 1971 0.03 0.09 100.
1963 - 1972 0.03 0.09 100.
1964 - 1973 0.03 0.09 100.
1965 - 1974 0.03 0.09 100.
1966 - 1975 0.03 0.09 100.
1967 - 1976 0.03 0.09 100.
1968 - 1977 0.03 0.08 100.
1969 - 1978 0.03 0.08 100.
1970 - 1979 0.03 0.08 100.
1971 - 1980 0.03 0.08 100.
1972 - 1981 0.03 0.08 100.
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1973 - 1982 0.03 0.08 100.
1974 - 1983 0.03 0.09 100.
1975 - 1984 0.03 0.09 100.
1976 - 1985 0.03 0.09 100.
1977 - 1986 0.03 0.09 100.
1978 - 1987 0.04 0.10 100.
1979 - 1988 0.04 0.10 100.
1980 - 1989 0.04 0.10 100.
1981 - 1990 0.03 0.10 100.
1982 - 1991 0.04 0.10 100.
1983 - 1992 0.04 0.10 100.
1984 - 1993 0.04 0.10 100.
1985 - 1994 0.04 0.10 100.
1986 - 1995 0.04 0.10 100.
1987 - 1996 0.04 0.10 100.
1988 - 1997 0.04 0.10 100.
1989 - 1998 0.04 0.10 100.
1990 - 1999 0.04 0.10 100.
1991 - 2000 0.03 0.09 100.
1992 - 2001 0.03 0.09 100.
1993 - 2002 0.03 0.09 100.
1994 - 2003 0.03 0.10 100.
1995 - 2004 0.03 0.10 100.

GROUNDWATER

FhAAAAAAXAAAAKX

Average Groundwater Recharge (m3/day) 170.1

Average Nitrate-N Conc of Recharge (mg/L) 0.1

Thickness of the Aquifer m 10.0
Distance (m) from Irrigation Area to where
Nitrate-N Conc in Groundwater is Calculated 1000.0

Concentration of NITRATE-N in Groundwater (mg/L)

Year Depth Below Water Table Surface
m 5.0m .Om

1961
1966
1971
1976
1981
1986
1991
1996
2001

9
0
0]
0
0]
0
0
0
0
0
Last 2004 0

eeloJololololololo/ o]
PRPOOOOOO0OOO0O O
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Equivalent persons

126
Dry weatherProduction (ML/day) 0.0126
Effluent per person (L/day) 100
Effluent per person (L/yr) 36500
Effluent volume per 1000 EPs per year (ML) 36.5

Infiltration low

1 file(s) copied
UNCONDITIONAL FINISH
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SUMMARY OUTPUT
MEDLI Version 1.30

Data Set: Ellabay 2mm/day 100Lep
Run Date: 14/12/05 Time:14:38:58.03

*xxk EAE R e S e e S R e R e e R e

GENERAL INFORMATION

FTEAAAXAAAAAAAXAAAAXAXAKX

Title: Ella Bay Effluent Reuse Scheme

Subject: [no entry]

Client: EPCO Australia

User: [no entry]

Time: Wed Dec 14 14:20:34 2005

Comments: Effluent Volumes based on Pressure balanced water supply and effluent
reuse for toilet flushing - This run is after irrigation commenses

RUN PERIOD

B R e

Starting Date 1/ 1/1957
Ending Date  31/12/2004
Run Length 48 years 0 days

CLIMATE INFORMATION

*AhAAAIAAAAAAAAAXhA*d*x

Enterprise site: Ella Bay Resort -17.4 deg S 146.1 deg E
Weather station: ellabay 17.40S_146.05E <Inte
ANNUAL TOTALS 10 Percentile 50 percentile 90 Percentile

Rainfall mm/year 2520. 3312. 5254.
Pan Evap mm/year 1675. 1721. 1946.

MONTHLY Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Year
Rainfall (mm) 536 615 622 424 331 198 131 107 96 88 167 293
3607
Pan Evap (mm) 176 141 150 127 112 102 111 129 158 187 188 189
1771

Ave Max Temp DegC 30 29 29 27 25 24 23 24 26 28 29 30
27
Ave Min Temp DegC 23 22 22 21 19 16 15 16 17 19 21 22
19
Rad (MJI/m2/day) 20 18 18 17 15 15 16 18 21 24 24 22
19

MONTHLY IRRIGATION

*AhAAAIAXAAIAXAAAAAAkX*x

Irrigation (mm) 33 32 35 31 30 27 27 27 26 26 27 29
351

SOIL PROPERTIES

*xxk

Soil type: Ella Bay Loamy Clay
SOIL WATER PROPERTIES
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Bulk Density (g/cm3)
Porosity (mm/layer)
Saturated Water Content (mm/layer)
Drained Upper Limit (mm/layer)
Lower Storage Limit (mm/layer)
Air Dry Moisture Content (mm/layer)
Layer Thickness (mm)
Total Saturated Water Content (mm)
Total Drained Upper Limit (mm)
Total Lower Storage Limit (mm)
Total Air Dry Moisture Content (mm)
Total Depth (mm)

Maximum Plant Available Water Capacity
Saturated Hydraulic Conductivity
At Surface (mm/hr)
Limiting (mm/hr)
RUNOFF
Runoff curve No 11
SOIL EVAPORATION

CONA (mm/day”0.5)
URITCH (mm)

Layer 1 Layer 2
1.0 1.0
124.5 311.3
120.0 275.0
80.0 210.0
34.0 100.0
8.6
200.0 500.0
Profile Max Rootzone
645.0 445.0
515.0 335.0
259.0 159.0
9.6 9.2
1200.0 800.0
176.0
20.0
5.0
75.0
4.0
10.0

Layer 3

1.0
311.3
250.0
225.0
125.0

500.0

AVERAGE WASTE STREAM

*xxk

Sewage treatment plant waste stream

(A1l values relate to influent after any screening and recycling,

applicable).

Inflow Volume (ML/year) 11.05
Nitrogen (tonne/year) 0.09
Phosphorus (tonne/year) 0.01
Salinity (tonne/year) 3.71
Nitrogen Concentration (mg/L) 8.40
Phosphorus Concentration (mg/L) 0.84
Salinity (mg/L) 335.97
Salinity (dS/m) 0.52
WASTE STREAM DETAILS (for last inflow event):
Nitrogen Concentration (mg/L) 7.91
Phosphorus Concentration (mg/L) 0.79
TDS Concentration (mg/L) 316.28
Salinity (dS/m) 0.49
IRRIGATION WATER

Irrigation triggered every 1 days

Irrigating a fixed amount of 2 mm

AREA

Total Irrigation Area (ha) 3.14
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VOLUMES
Total Irrigation (ML/year) 11.02
Minimum Volume must be Ffull irrig. requiremt
Maximum Volume must be full irrig. requiremt
Maximum Vol. Available For Shandying (ML/yr) 0.00

IRRIGATION CONCENTRATIONS

Average salinity of Irrigation (ds/m) 0.53
Average salinity of Irrigation (mg/L) 336.43
Average Nitrogen Conc of Irrigation
Before ammonia loss (mg/L) 8.11
After ammonia loss (mg/L) 7.86
Average Phosphorus Conc of Irrigation (mg/L) 0.84
FRESH WATER USAGE
FEAAAXAAAAAAAXAAAAXX
Irrigation (shandying) water (ML/Zyr) 0.00
Avg volume of fresh water used (ML/Zyr) 0.00
Annual allocation (ML/Zyr) N/A
POND INFORMATION
FTAAAXAAAXAAAXAAAAKX
POND GEOMETRY
Pond 1
Final pond volume () 0.05
Final liquid volume (ML) 0.05
Final sludge volume (ML) 0.00
Average pond volume (ML) 0.06
Average active volume (ML) 0.06
Maximum pond volume (ML) 0.32
Minimum allowable pond volume (ML) 0.03
Average pond depth (m) 1.19
Pond depth at outlet m) 4.00
Maximum water surface area (m2 x1000) 0.08
Pond catchment area (m2 x1000) 0.12
Pond footprint length (m) 10.90
Pond footprint width m) 10.90
POND WATER BALANCE
Inflow of Effluent to pond system (ML/Zyr) 11.05
Recycle Volume from pond system (ML/Zyr) 0.00
Rain water added to pond system (MLZyr) 0.00
Evaporation loss from pond system (ML/Zyr) 0.00
Seepage loss from pond system (MLZyr) 0.00
Irrigation from last pond (ML/Zyr) 11.02
Volume of overtopping (MLZyr) 0.02
Sludge accumulated (ML/Zyr) 0.00
Sludge accumulated (t DM/yr) 0.00
Sludge removed (ML/Zyr) 0.00
No of desludging events every 10 years 0.00
Increase in pond water volume (ML/Zyr) 0.00
OVERTOPPING EVENTS
Volume of overtopping (ML/Zyr) 0.02
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No. of days pond overtops per 10 years

Average Length of overtopping events (days)
% Reuse
No. of overtopping events every 10 years
> 0.000 ML 1.04
> 0.000 ML* 1.04
> 1.000 ML 0.00
> 2.000 ML 0.00
> 5.000 ML 0.00
> 10.000 ML 0.00
> 20.000 ML 0.00
> 50.000 ML 0.00

* Volume equivalent to 1 mm depth of water
>>> NO-IRRIGATION EVENTS <<<

No. periods/year without irrigable effluent

Average Length of such periods (days)
POND NITROGEN BALANCE

Nitrogen Added by Effluent (tonne/yr)
11.0

Nitrogen removed by Irrigation (tonne/yr)
Nitrogen removed by Volatilisation(tonne/yr)
Nitrogen removed by Seepage (tonne/yr)
Nitrogen accumulated in Sludge (tonne/yr)
Nitrogen lost by Overtopping (tonne/yr)
Nitrogen involved in Recycling (tonne/yr)
Increase in pond Nitrogen (tonne/yr)
POND PHOSPHORUS BALANCE

Phosphorus Added by Effluent (tonne/yr)
11.0

Phosphorus removed by Irrigation (tonne/yr)
Phosphorus removed by Seepage (tonne/yr)
Phosphorus accumulated in Sludge (tonne/yr)
Phosphorus lost by Overtopping (tonne/yr)
Phosphorus involved in Recycling (tonne/yr)
Increase in pond Phosphorus (tonne/yr)
POND SALINITY BALANCE

Salinity Added by Effluent (tonne/yr)
Salinity removed by Irrigation (tonne/yr)
Salinity removed by Seepage (tonne/yr)
Salinity lost by Overtopping (tonne/yr)
Salinity involved in Recycling (tonne/yr)
Increase in pond Salinity (tonne/yr)

POND CONCENTRATIONS

Average Nitrogen Conc of Pond Liquid (mg/L)
Average Phosphorus Conc of Pond Liquid(mg/L)
Average TDS Conc of Pond Liquid (mg/L)
Average Salinity of Pond Liquid (dS/m)
Average Potassium Conc of Pond Liquid (mg/L)
(On final day of simulation)

Nitrogen Conc of Pond Liquid (mg/L)
Phosphorus Conc of Pond Liquid (mg/L)
TDS Conc of Pond Liquid (mg/L)
EC of Pond Liquid (dS/m)
Potassium Conc of Pond Liquid (mg/L)

5.
5.
99.
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Nitrogen in removed Sludge (db) (kg/tonne)
Phosphorus in removed Sludge (db) (kg/tonne)
Salt in removed Sludge (db) (kg/tonne)
Potassium in removed Sludge (db) (kg/tonne)

REMOVED SLUDGE - NUTRIENT & SALT MASSES

Nitrogen in removed Sludge (tonne/yr)
Phosphorus in removed Sludge (tonne/yr)
Salt in removed Sludge (mass bal.)(tonne/yr)
Salt in removed Sludge (tonne/yr)
Potm. in removed Sludge (mass bal.)(tonne/yr
Potassium in removed Sludge (tonne/yr)

0.
0
0.
0
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LAND DISPOSAL AREA
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WATER BALANCE

(Initial soil water assumed to be at field capacity)

(Irrigated up to 1.14% of field capacity)

Rainfall (mm/year) 3607.0 Irrigation Area (ha)
3.1

Irrigation (mm/year) 351.0

Soil Evaporation (mm/year) 3.0

Transpiration (mm/year) 1265.0

Runoff (mm/year) 574.1

Drainage (mm/year) 2114.9

Change in soil moisture (mm/year) 1.0

ANNUAL TOTALS

Year Rain Irrig Sevap Trans Runoff  Drain Change

(mm) (mm) (mm) (mm) (mm) (mm) (mm)

1957 3403.0 346.0 144.1 1081.9 518.3 2203.1 -198.3
1958 3286.0 346.0 0.0 1221.0 416.2 1938.1 56.7
1959 5062.0 374.0 0.0 1214.5 1049.2 3049.7 122.6
1960 2674.0 338.0 0.0 1202.6 262.8 1523.6 22.9
1961 2462.0 334.0 0.0 1210.7 212.0 1385.2 -11.9
1962 3221.0 346.0 0.0 1256.7 272.3 2103.8 -65.9
1963 3845.0 354.0 0.0 1250.4 458.8 2442.1 47.6
1964 4909.0 374.0 0.0 1228.4 983.3 3094.9 -23.6
1965 4226.0 360.0 0.0 1203.3 497.8 2831.9 53.0
1966 2222.0 330.0 0.0 1240.3 84.5 1369.7 -142.4
1967 4088.0 356.0 0.0 1283.8 1075.5 2019.1 65.5
1968 3009.0 344.0 0.0 1187.1 430.6 1868.7 -133.4
1969 3845.0 354.0 0.0 1281.2 525.3 2182.4 210.1
1970 4023.0 358.0 0.0 1713.8 664.6 1990.5 12.0
1971 3293.0 348.0 0.0 1335.7 592.6 1926.5 -213.8
1972 4716.0 368.0 0.0 1399.7 1017.0 2686.5 -19.2
1973 5608.0 382.0 0.0 1319.8 1185.6 3209.7 274.8
1974 3470.0 348.0 0.0 1163.8 373.5 2450.3 -169.6
1975 5140.0 376.0 0.0 1098.0 988.5 3219.8 209.7
1976 3624.0 352.0 0.0 1236.7 434.7 2403.9 -99.3
1977 5887.0 378.0 0.0 1243.3 2225.7 2797.0 -1.0
1978 3021.0 342.0 0.0 1260.1 360.3 1768.7 -26.2
1979 4493.0 364.0 0.0 1256.7 1050.7 2431.5 118.1
1980 2577.0 338.0 0.0 1320.7 142.2 1568.8 -116.7
1981 5367.0 362.0 0.0 1216.2 1967.5 2584.3 -38.9
1982 2882.0 342.0 0.0 1303.5 279.5 1598.0 43.0
1983 3159.0 344.0 0.0 1297.9 497.6 1692.3 15.2
1984 3331.0 348.0 0.0 1273.8 574.5 1830.9 -0.3
1985 3230.0 344.0 0.0 1340.9 444.1 1838.4 -49.3
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1986 3256.0 348.0 0.0 1356.4 464.1 1938.4 -154.9
1987 3184.0 344.0 0.0 1267.9 231.3 1786.1 242.7
1988 3311.0 348.0 0.0 1256.8 215.4 2138.1 48.7
1989 4065.0 358.0 0.0 1210.1 606.4 2709.9 -103.4
1990 3313.0 348.0 0.0 1296.4 415.5 1910.3 38.8
1991 3172.0 344.0 0.0 1118.7 672.6 1960.0 -235.4
1992 2172.0 330.0 0.0 1103.0 74.9 1106.5 217.6
1993 2590.0 334.0 0.0 1260.3 101.3 1576.8 -14.4
1994 3656.0 354.0 0.0 1351.6 468.8 2195.6 -6.1
1995 3165.0 344.0 0.0 1302.7 481.1 1765.8 -40.5
1996 3176.0 346.0 0.0 1273.9 343.3 1861.9 43.0
1997 2965.0 338.0 0.0 1204.3 307.2 1664.2 127.4
1998 3490.0 352.0 0.0 1298.5 415.2 2243.2 -114.8
1999 5515.0 382.0 0.0 1130.0 1148.6 3601.5 17.0
2000 4919.0 372.0 0.0 1261.1 781.1 3253.9 -5.0
2001 2954.0 342.0 0.0 1342.1 443.9 1625.3 -115.2
2002 2011.0 326.0 0.0 1363.4 87.1 908.2 -21.7
2003 2449.0 334.0 0.0 1386.0 140.9 1088.6 167.5
2004 3701.0 354.0 0.0 1292.8 574.4 2172.2 15.5
NUTRIENT BALANCE

NITROGEN

Total N irrigated from ponds (kg/ha/year) 28.5 % of Total as ammonium

30.0

Nitrogn lost by ammonia volat.(kg/ha/year) 0.9 Deep Drainage (mm/year)

2114.9

Nitrogen added in irrigation (kg/ha/year) 27.6

Nitrogen added in seed (kg/ha/year) 0.0

Nitrogen removed by crop (kg/ha/year) 98.0
Denitrification (kg/ha/year) 0.5

Leached NO3-N (kg/ha/year) 1.1

Change in soil organic-N (kg/ha/year) -70.5

Change in soil solution NH4-N (kg/ha/year) 0.0

Change in soil solution NO3-N (kg/Zha/year) -1.5

Change in adsorbed NH4-N (kg/ha/year) 0.0

Initial soil organic-N (kg/ha) 3600.0

Final soil organic-N (kg/ha) 214.5

Initial soil 1norganic-N (kg/ha) 72.0

Final soil inorganic-N (kg/ha) 0.1

Average NO3-N conc in the root zone (mg/L) 0.0

Average NO3-N conc below root zone (mg/L) 0.0

Average NO3-N conc of deep drainage (mg/L) 0.1
PHOSPHORUS

Phosphorus added in irrigatn (kg/ha/year) 3.0 % of Total as phosphate
100.0

Phosphorus added in seed (kg/ha/year) 0.0
Phosphorus removed by crop (kg/ha/year) 2.4

Leached P04-P (kg/ha/year) 0.2

Change in dissolved P0O4-P (kg/ha/year) 0.0

Change in adsorbed P0O4-P (kg/ha/year) 0.3

Average P04-P conc in the root zone (mg/L) 0.0

Average P04-P conc below root zone (mg/L) 0.0

SOIL P STORAGE LIFE

Year YearNo. Tot P stored P leached in year

kg/ha kg/ha

1957 1 879.4 0.2

1958 2 881.7 0.2

1959 3 883.6 0.3
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1960 4 887.6 0.2
1961 5 886.5 0.1
1962 6 887.5 0.2
1963 7 888.4 0.2
1964 8 891.3 0.3
1965 9 889.3 0.3
1966 10 889.8 0.1
1967 11 890.2 0.2
1968 12 892.9 0.2
1969 13 890.8 0.2
1970 14 891.0 0.2
1971 15 891.1 0.2
1972 16 893.7 0.3
1973 17 891.5 0.3
1974 18 891.5 0.2
1975 19 891.6 0.3
1976 20 894.0 0.2
1977 21 891.5 0.3
1978 22 891.6 0.2
1979 23 891.6 0.2
1980 24 894 .2 0.2
1981 25 891.7 0.3
1982 26 891.8 0.2
1983 27 891.8 0.2
1984 28 894.3 0.2
1985 29 891.9 0.2
1986 30 891.9 0.2
1987 31 892.1 0.2
1988 32 894.5 0.2
1989 33 892.0 0.3
1990 34 892.0 0.2
1991 35 892.0 0.2
1992 36 894 .9 0.1
1993 37 892.5 0.2
1994 38 892.4 0.2
1995 39 892.3 0.2
1996 40 894.8 0.2
1997 41 892.3 0.2
1998 42 892.3 0.2
1999 43 892.2 0.4
2000 44 894.5 0.3
2001 45 892.2 0.2
2002 46 892.4 0.1
2003 47 892.5 0.1
2004 48 895.0 0.2
PLANT

Plant species: Tropical pasture

PLANT WATER USE

Irrigation (mm/year)
3.1
Pan coefficient )
Maximum crop coefficient )
Average Plant Cover )
Average Plant Total Cover )
Average Plant Rootdepth (mm)
Average Plant Available Water Capacity (mm)

Average

Plant Available Water

(mm)
Yield produced per unit transp. (kg/ha/mm)
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PLANT NUTRIENT UPTAKE

Dry Matter Yield (Shoots) (kg/ha/yr) 8220.
Net nitrogen removed by plant (kg/ha/yr) 98.
1.19
Net phosphorus removed by plant (kg/ha/yr) 2.
0.03

Shoot Concn (%DM)
Shoot Concn (%DM)

AVERAGE MONTHLY GROWTH STRESS (0O=no stress, 1=full stress)

Month Yield Nitr Temp Water Water
kg/ha Defic Logging
1 645. 0.8 0.0 0.0 0.0
2 602. 0.8 0.0 0.0 0.0
3 689. 0.8 0.0 0.0 0.0
4 641. 0.8 0.0 0.0 0.0
5 624 . 0.8 0.0 0.0 0.0
6 615. 0.8 0.1 0.0 0.0
7 670. 0.8 0.2 0.0 0.0
8 747 . 0.8 0.1 0.0 0.0
9 774. 0.8 0.0 0.0 0.0
10 817. 0.8 0.0 0.0 0.0
11 719. 0.9 0.0 0.1 0.0
12 677. 0.9 0.0 0.1 0.0
No. of normal harvests per year 1.1
SALINITY
Salt tolerance - plant species: tolerant
Average EC of Irrigation Water (ds/m) 0.5 Irrigation (mm/year)
351.0
Average EC of Rainwater (dS/m x10) 0.3 Rainfall (mm/year)
3607.0
Average EC of Infiltrated water (ds/m) 0.1
Av. water-upt-weightd rootzone EC(dS/m s.e.) 0.0
EC soil soln (FC) at base of rootzone (dS/m) 0.1 Deep Drainage (mm/year)
2114.9
Reduction in Crop yield due to Salinity (%) 0.0
Percentage of yrs that crop yld falls below
90% of potential because of soil salinity 0.0
Period ECrootzone ECbase Rel Yield
sat ext in situ
(dS/m) (ds/m) (€))
1957 - 1966 0.05 0.13 100.
1958 - 1967 0.05 0.13 100.
1959 - 1968 0.05 0.13 100.
1960 - 1969 0.05 0.13 100.
1961 - 1970 0.05 0.13 100.
1962 - 1971 0.05 0.13 100.
1963 - 1972 0.05 0.12 100.
1964 - 1973 0.05 0.12 100.
1965 - 1974 0.05 0.12 100.
1966 - 1975 0.05 0.12 100.
1967 - 1976 0.04 0.12 100.
1968 - 1977 0.04 0.12 100.
1969 - 1978 0.04 0.12 100.
1970 - 1979 0.04 0.12 100.
1971 - 1980 0.04 0.12 100.
1972 - 1981 0.04 0.11 100.
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1973 - 1982 0.04 0.12 100.
1974 - 1983 0.05 0.12 100.
1975 - 1984 0.05 0.13 100.
1976 - 1985 0.05 0.13 100.
1977 - 1986 0.05 0.14 100.
1978 - 1987 0.05 0.14 100.
1979 - 1988 0.05 0.14 100.
1980 - 1989 0.05 0.14 100.
1981 - 1990 0.05 0.14 100.
1982 - 1991 0.05 0.14 100.
1983 - 1992 0.05 0.14 100.
1984 - 1993 0.05 0.14 100.
1985 - 1994 0.05 0.14 100.
1986 - 1995 0.05 0.14 100.
1987 - 1996 0.05 0.14 100.
1988 - 1997 0.05 0.14 100.
1989 - 1998 0.05 0.14 100.
1990 - 1999 0.05 0.14 100.
1991 - 2000 0.05 0.13 100.
1992 - 2001 0.05 0.13 100.
1993 - 2002 0.05 0.13 100.
1994 - 2003 0.05 0.14 100.
1995 - 2004 0.05 0.14 100.

GROUNDWATER

KhAAAAAAXAAAAKX

Average Groundwater Recharge (m3/day) 181.8

Average Nitrate-N Conc of Recharge (mg/L) 0.1

Thickness of the Aquifer m 10.0
Distance (m) from Irrigation Area to where
Nitrate-N Conc in Groundwater is Calculated 1000.0

Concentration of NITRATE-N in Groundwater (mg/L)

Year Depth Below Water Table Surface
m 5.0m .Om

1961
1966
1971
1976
1981
1986
1991
1996
2001

9
0
0
0
0
0
0
0
0
0
Last 2004 0
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Equivalent persons 254
Dry weatherProduction (ML/day) 0.0254
Effluent per person (L/day) 100
Effluent per person (L/yr) 36500
Effluent volume per 1000 EPs per year (ML) 36.5
Infiltration low

1 file(s) copied
UNCONDITIONAL FINISH
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Ella Bay Resort Development
Review of Effluent Irrigation Areas

1. Introduction

This report has been prepared at the request of EPCO Australia, to assess the required
irrigation areas, and wet weather storage to assimilate treated effluents from the proposed Ella
Bay Eco Tourist Resort Development into the environment via land disposal techniques.

2. The Development

The development is located immediately behind the beach front at Ella Bay, north of Flying
Fish Point adjacent to the Ella Bay National Park.

The sewerage scheme and effluent irrigation areas are located on Lot 337 NR at Ella Bay,
Johnstone Shire.

The development is a controlled community eco tourist resort and consists of a central
complex with a 100 seat restaurant, 100 accommodation villas (70 Holiday Villas and 30
Beach Resort Bures), and a managers residence.

The main complex is to be located on the coastal flat, on the lower portion of the property
behind the beach. The accommodation units in the main, are on the top of ridge lines and the
significant hill top in the centre of the property.

The site is to be serviced by reticulated water and sewerage operated by the resort, and is to
cater for 400 persons.

The Water supply is to be harvested from the permanent creek on the property and the feed
to the reticulation system from a storage reservoir located on a hill top in the bottom south
west corner of the site, at an elevation of 150m above sea water.

The sewage treatment plant is to be located in the services yard, within the coastal flat behind
the main complex. Effluent is planned to be irrigated throughout the development.

The development has an estimated water demand of 251 kL/day, comprising of 82 kL/day for
domestic supply, 12 kL/day pool water top up and 157 kL/day for irrigation of 11 Ha of
landscaped land (Colefax Clayton & Smith - Civil Engineers report on Infrastructure - Sept
1995).
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3. The Land
The development covers a total area of 64.7 Ha with a 650m long beach frontage to Ella Bay.
The land rises from the beach to 110-120 m above sea level within 450m of the beach.

The land has significant flat areas on the coastal flat and on the top of the hills and ridges. The
coastal flat is elevated at between 10-20m above seawater, and has a slope of 5-10%.

The ridge & hill tops are undulating at between 100 and 120m above seawater with slopes of
5-10%.

The hill slopes are very steep, rising 1 10m in 100m with slopes ranging from 35% to 50% and
within gully lines even steeper.

The property has significant stands of primary rainforests on the coastal flat and hill tops and
dense to open forest/woodland on the hill slopes.

Several water courses dissect the property, including one significant permanent creek that runs
west to east in the southern portion of the land.

The land form was described by Golder & Associates (Sept 1995) as stiff to very stiff gravelly
sandy silty clay top soil overlying schist type rocks of the Hodgkinson formation.

Observation oftrack cuts and erosion lines, indicated a topsoil depth on the hill slopes 0f300-
1000mm over fractured rock, with significant basalt rock ““floaters” frequently present.

Soil sampling on the coastal flat area indicated the soils to be predominantly brown/red loamy,
sandy clays, though a yellow sandy loamy clay was predominant in the south eastern corner
on the southern side of the significant permanent creek.

Soils on the coastal flat where sampled to 1000mm. A rich organic thin topsoil of 50-100mm
was found over brown/red sandy loamy clays of uniform consistency. Groundwater was not
encountered. Drilling was easy at 1000mm, indicating soil depths to extend beyond 1000mm.

Soil sampling on the hill slopes was not undertaken as these were considered unsuitable for
irrigation due to their slope and thin stony soils.

Soil sampling on the ridges and hill tops was undertaken to a depth of 1000mm. A thin rich
organic topsoil of 50-100mm was found over brown/red sandy loamy clays of uniform
consistency. Groundwater was not encountered. Although the augur was not rejected, drilling
was difficult at 1000mm depth, indicating that the soil at that depth was more like weathered
rock.

The soils on analysis (Appendix B) were generally classified as clays and had low
permeability. The soils were acidic with a pH of less than 5, typically pH 4-4.5, not atypical
for rainforest soils with significant organic acids present for the breakdown of forest mulch.
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The soils had a low salt concentration as expected. The soils were low in Calcium and
Magnesium, but rich in Sodium and Potassium. The latter is an important soil nutrient when
irrigating soils with effluents typically rich in sodium and presenting an elevated sodium
adsorption ratio.

The soils had a high concentration of organic nitrogen, were low in phosphorus and had a
moderate ammonia concentration. These soils are expected to have high phosphorus
absorption capacity, but naturally leach nitrogen to groundwater.

4. Sewage Generation

The sewage generation rates predicted for the development by Colefax Clayton & Smith are
in line with typical domestic sewage guidelines.

Resorts however tend to be very water hungry. The low permeability of the soils coupled with
the restricted areas for effluent disposal and restricting slopes, and wet season climate indicate
that strict water management practices need to be implemented to reduce effluent volumes.

The development intends to support 400 persons, with fully catered facilities and will be
equivalent to a small village community.

The steep slopes and elevation differentials, coupled with an expected high basic water
demand will, from experience, see water consumption and sewage generation rates
significantly elevated, possibly as high as 5S00L/person/day.

Irrigation load and pool make water will push this even higher.
The current sewage generation rates are estimated at 82kI./day or 205L/person/day.

To minimise the risk of over demand and reduce the base sewage load, hence minimising
effluent disposal areas and wet weather storage requirements, the following strategies are
strongly recommended:

> Full Pressure Balancing of Water Supply to ensure uniform water flows at all
elevations within the resort. Pressure at the supply taps throughout the resort should
be set at 100 to 150 kPa for domestic supply and 200 kPa for fire fighting hydrants.
Estimated water demand reduction - 25 to 30%, Sewage Generation Rate reduction
25-30%.

> Reclamation of treated effluent - using this water to flush toilets, landscape irrigation
and resort wash down water. Water quality should be equivalent to unrestricted non
potable reuse ( ANZECC & NHMRC Reclaimed Water Guidelines) Estimated water
demand reduction - 25 to 50%, Sewage generation rate reduction - nil.

> Installation of water saving (5 star) washing machines (clothes & dish washes) and
dual flush toilets- Water demand & sewage generation rate reduction - 20-25%

The use of standard water reduction devices, coupled with provision of a controlled water
supply managed and operated on-site will result in significant reductions in water use.
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As the sewer in the lower portion of the site may be inundated during the wet season, and
during storm events there may be some stormwater infiltration into the sewer system. The
treatment and effluent disposal system must be able to cater for this additional flow.

The modern design of well constructed sewers (UPVC or MDPE smart sewers, minimal
manholes, high quality construction techniques and site controls and a small catchment), is
expected to exclude infiltration, to less than 20% of the daily sewage flow.

Spreadsheet water balance modelling was carried out to assess the impact of infiltration of
groundwater and stormwater on the sewer flows.

Groundwater infiltration to the sewerage system was calculated using the Sewerage Code of
Australia. Using this Code, the volume of groundwater infiltrating the sewerage system was
calculated to be approximately 8000L/day.

This value is unlikely to be experienced as the sewers should be generally laid above
groundwater, however a 31% system submergence has been used to determine this figure, for
prudence, given the proximity of the main complex to coastal dunes, and the likely size and
depth of the final sections of the sewer around the main complex .

The stormwater infiltration rate was also calculated using the Sewerage Code of Australia.
Using this Code, the rate of stormwater infiltrating the sewerage system was calculated to be
approximately 4.9 L/sec.

The spreadsheet modelling was based on the last 48 years of rainfall data provided by the
Australian Bureau of Meteorology and the calculated groundwater infiltration rate at
12000L/day. Stormwater infiltration was said to occur during storm events greater than Smm
over a period of up to approximately four hours.

The results from the spreadsheet modelling indicate that the average increase in Average Dry
Weather Flow (ADWF) due to stormwater and groundwater infiltration is approximately
22%, with a surcharge factor of 2.1 ADWF.

Based on these strategies and flow estimates documented in AS1547, water flows within the
resort are re-estimated as follows:
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Table 4.1

Estimated Water Supply & Sewage Generation Rates

Demand/Generation Source Water Supply Demand Sewage Generated
Average Daily Mean Day Reuse Average Dry Peak Wet Effluent
Fresh Water | Maximum Month Water Weather Flow Weather Flow Reuse
Demand kL/day kL/day kL/day kL/day
kL/day
Main Complex 40 employees @ 1.2 1.8 0.3 1.5 3.15 0.5
30L/ep/day
Restaurant 100 seat 3meals/day @ 6 9 1.5 7.5 15.75 1.5
20L/meal
Hill Top Accommodation Units 70 16 24 4.8 20.8 43.68 7.2
units @ 3ep/unit (@ 80L/ep/day
Beach Accommodation Units 30 5 7.5 1.25 6.25 13.125 1.8
units @ 2.4ep/unit @ 80L/ep/day
Manager’s Residence 3.5 ep @ 0.2 0.3 0.06 0.26 0.546 0.1
80L/ep/day
Swimming Pool @ 3500m2 @ 12 18 0 4.5 9.45 0
25mm/week
Irrigation (Available) 37.9 37.9
Total 40 61 46 41 86 49
Flow L/ep/day 101 151 114 102 214 122
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The rate of 100L/person/day for sewage generation equates well with our experience of
controlled communities and flow estimates from AS1547.

This yields an overall flow of approximately 61,000 L/day for the water supply plant and
30,000 L ADWF for the sewage treatment plant. .

The system flows for evaluation of mean performance of the sewage treatment plant would
be approximately 40,000 L/day.

The sewage treatment plant should be assessed on its capacity to treat 40,000 L/day of raw
sewage, and 8000 L/day of groundwater infiltration, plus a peak hydraulic load during storm
events of 5 L/sec.

The sewer system should be assessed based on the maximum likely flow. Again, using the
sewer code of Australia, this calculates to 8.1 L/sec, based on a Q2 design event.

Irrigation areas should be assessed for a dry weather flow of approximately 36,000 L/day with
a wet weather surcharge on average of 10,000 L/day, or a total irrigation volume of
46,000L/day. This is an overestimation of the irrigation water likely to be available, but the
conservative volume predicted to be collected for irrigation, should the reclaimed water
recycling not be installed

5. Reclaimed Water Quality

The sewage/water reclamation plant design effluent quality is reported as follows;

Table 5.1
Design Effluent Quality
Parameter Value (50™ Percentile)

pH 6.5-8.0
Suspended Solids mg/L <1
Turbidity (NTU) <2.0
BOD; mg/L <10
Total Nitrogen mg/L <1
Total Phosphorus mg/L <1
Faecal Coliforms <10
orgs/100mL

This water quality will allow reuse of the treated/reclaimed water for toilet flushing, for wash
down water, and unrestricted irrigation throughout the resort complex.

6. Effluent Irrigation
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The irrigation of reclaimed water/treated effluent throughout the resort will allow for
landscape areas to remain green and vibrant year round, even during the annual dry season.

The irrigation of reclaimed water on the site will require specific design features to address
the site geological and climatic constraints. The primary site constraints are:

> Site slopes limit suitable irrigation areas to the coastal flat, ridge tops and hill tops.

> Site development proposals utilise a fair percentage of the “flat” land for building
works

> The site is located in tropical north Qld and experiences a distinct wet season that lasts

three months in every twelve.

> The site has significant areas reserved as habitat conservation zones. Some of these
coincide with suitable irrigation land.

6.1 Available Irrigation Areas
The site covers some 65 Ha, of which some 11-15 Ha of relatively flat areas are proposed to
be developed. Ofthis developed area, an estimated 50% will be under rooves, pavements and
impervious surfaces.

Some areas of the development have been placed on land with steeply slopes up to 45%.

The soils are predominantly brown/red sandy loamy clays, that will become quickly
waterlogged if over irrigated.

Irrigation must be controlled based on soil moisture tensiometers and rain station monitoring.
Soil conditions in likely irrigation areas, were assessed by a hand augur drilling program, to
determine soil types and permeability. Laboratory results for permeability are presented in
Appendix B.

Likely irrigation areas are predominantly on to flat costal area plus on ridge tops and saddles.

Proposed irrigation areas are shown on drawing No P05-A by ETS and is included in
Appendix A.
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Soil permeability can be summarised as follows:

Table 6.1.1
Soil Profile Summary
Soil Permeability mm/hr
Soil Horizon Thickness Area 1 Area 2 Area 3 Area 4 Area 5
(mm) Base of | Hill Top | Coastal Creek | Hill Top
Hill Saddle Flat Flat Saddle
Top Soil 0-200 7/62 18 55 3 14
Sandy Loamy 200-500 66/44 78 25 13 59
Clay
Clay 500-1000 34/33 38 35 7 130
Groundwater Not Not Not Not Not
Detected | Detected | Detected | Detected | Detected
6.2  Irrigation MEDLI Assessment

To determine the required area to assimilate the effluent not recycled and reused for toilet
flushing and to assess the performance of the irrigation areas, MEDLI modelling was
undertaken, using the last 48 years of daily rainfall & evaporation data for the area (1957-
2004).

MEDLI is a complex, daily time step, hydrological and nutrient balance simulation for effluent
irrigation systems. The program incorporates historical climatic data with input parameters
specific to each effluent irrigation system (ie. effluent quality and quantity, land area, storage
area, soil water and nutrient adsorption properties, crop growth and removal) to assess the
hydrological and nutrient balance of the system.

The model output includes estimates of runoft, evaporation, transpiration, drainage, nutrient
and salt leaching rates and plant yield, as well as plant stress due to nitrogen, temperature and
soil moisture.

The soils as tested would allow an irrigation loading rate of 15-20mm/week, if slope was not
a limitation (AS1547).

MEDLI modelling of the profile under these conditions using an effluent generation rate of
50,000 L/day (raw sewage plus stormwater & groundwater allowances), indicated that an
area of 5 Ha, would be required to assimilate the effluent without leaching nutrients to the
groundwater, nor causing runoff from the irrigated areas, other than due to rain fall.

A wet weather storage is required to hold effluents when soil moisture or rainfall are likely
to cause runoff of irrigation waters.
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A wet weather storage of 500m3 was found to be the smallest sized storage required for this
function. Over topping was predicted, but only on 3 occasions over a ten year period for a
total of 5.42 days in 3650. A total of 0.03 ML of water is expected to over top, giving an
event volume of only 5.5m3.

This will require reclaimed water to be irrigated during rainfall to prevent an actual over
topping, otherwise a wet weather storage over flow will need to be provided and approvals
obtained. Reclaimed water quality will need to be good enough to ensure adequate dilution
occurs to negate any impacts of the irrigated waters on the receiving waters within the site.

The water quality recommended is very high and nitrogen is the only significant environmental
parameter likely to require dilution.

The recommended limit of <10 mg/L nitrogen would require 2 fold dilution to meet Great
Barrier reef Marine Park effluent discharge standards, and a 100 fold dilution to be below the
fresh water nitrogen eutrophication concentration of <0.1 mg/L.

Over topping of the wet weather storage is most likely to occur during the wet season.
Inspection of the rainfall records for the period 1957 to 2005, indicates that the wet season
would typically see storm activity in excess of 20mm per day.

Flow through the site from site runoff alone are expected to be well in excess of 4 ML/day
during the wet. The over topping event volume of 5.5 m3, will be diluted some 550 times if
released into this flow. The impact of the release of the overtopping volume, either to land or
directly to a water course is therefore expected to be unmeasurable.

Soil saturation was not predicated, though with some plant species the nitrogen
concentrations in the irrigation water are so low that nitrogen deficit stressing is significant.

Slope does present a significant limitation though, and to ensure that this is addressed it is
usual practice to reduce the application rate, and protect the up slope and down slope of the
irrigation area with runoff diversion/collection bunds and contour banks.

AS1547 allows subsoil drip irrigation on slopes of up to 25% before slope is considered a
limitation. Some guidelines put a limit of 15% for irrigation systems. These limits are not
regulations, and are simply guidelines to flag that standard designs should not be employed
on slopes above the limit set.

By reducing the application rate, and providing cutoff drains, these limitations can be over
come.

Based on our experience of irrigating steep slopes, an application rate of Imm/day or 7
mm/week, would be applicable for the slopes between 15-30%, and an irrigation rate of
2mm/day or 15mm/week would be suitable for slopes less than 15%.

Modelling using this reduced application rates over entire area with the soil types recorded,
indicates that an area of 5Ha is required. The resort appears to have in excess of 10 Ha of
land suitable for irrigation within the development envelope, from the beach front to the hill
top cluster.
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Successful irrigation of effluent on these areas should be managed in the following manner:
> Weekly application rates should not exceed 10mm/week, and average 7mm/week.

> Top of slope runoff control bunds should be maintained to ensure up slope runoff is
excluded from the area.

> Bottom of slope interception contour banks should be maintained to collect and
capture steep slope runoff, and direct same back to the wet weather storage tank.

> Effluent water quality should be high as recommended.

> Effluent must be applied using drip irrigation or droplet irrigation techniques, either
under mulch or close to the ground.

> Moisture loving, nutrient tolerant plants should be used throughout irrigated
landscape areas to maximise moisture uptake.

> Effluent irrigation should be stopped if soil moisture exceeds 90% field capacity, and
or rainfall in the catchment exceeds Smm in a day.

> A minimum of Im buffer should be provided between the irrigation area and
paths/roads were drip irrigation is practised and 3m were droplet (wobbler) above
ground systems are used. All buildings should have 2m set backs of windows & decks
and 1m setbacks of blank walls from irrigation systems.

> A minimum set back of 10m should be provided from water courses for drip irrigation
and 20m for droplet spray systems.

> Pressure burst protection is provided on the irriagtion pump, to shut the pump down
in the event of a line burst.

7. Conclusions

The proposed Ella Bay Eco-tourist resort proposes to reclaim its effluents and reuse them for
irrigation of landscape areas throughout the resort.

Effluent volumes without infiltration were estimated in 1995 at approximately 100m3/day.

The site land forms are constrained with regard to effluent irrigation, due to slope, geology,
habitat reserves and climate. Effluent volumes need to be controlled and reduced because of
these constraints.

It was recommended that to achieve control and effluent volume reductions, effluents be
reused for toilet flushing and wash down water in addition to irrigation of landscape areas. It
was also recommended that pressure balancing of the water supply occur and the installation
of 5 star washing machines and dual flush toilets be carried out to further reduce the volume
of effluents produced.

©2005 Simmonds & Bristow Pty Ltd ~ EPCO Australia - Ella Bay Development 2 October, 2005
E:\ClientFiles\EPCO\64056 - Ella Bay\09 - Output Documents\Ella Bay Sewerage Scheme Effluent Irrigation Assessment 02_djb_ta_051118.wpdPage 11 of 13



Effluent generation rates in excess of 200L/ep/day were predicted in 1995. With the use of
technological advances in water demand management, this was shown to be able to be
reduced to 100L/ep/day. For the 400 ep resort this resulted in an overall reduction in expected
sewage flows from 100m3/day to less than 40 m3/day.

Flow allowances for infiltration and stormwater were not accounted for previously, and
modelling of the sewers indicates that a surcharge of 22% must be allowed for in predicting
effluent flows. It was also recommended that based on the infiltration modelling that the
sewage treatment plant be capable of treating up to 70 m3/day.

Site soils were sampled and found to be suitable for effluent irrigation.

A reduced irrigation rate will need to be applied for sustainable disposal of an estimated
50,000L/day of effluents, due to slope, geology and climate.

MEDLI modelling of the irrigation system, determined that an area of 5 Ha is required for
sustainable assimilation of the effluents. A wet weather storage tank of 500m3 working
volume is required to support the irrigation scheme, so that effluents can be held during rain
events greater than Smm/day, or when soil field capacity exceeds 90%.

Effluent quality will need to be high, to allow unrestricted non potable reuse of the effluents,
to minimise buffer distances, and allow controlled and successful release of effluents to the
environment during wet weather storage over topping events when they infrequently occur.

The site appears to have in excess of 10 Ha of suitable unused land available to establish an
effluent irrigation reuse scheme.

David Bristow B.E.(Chem), MIEAust, CPENG, AFAIM
Managing Director & Principal Engineer
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Appendix A

Proposed Irrigation Areas
And
MEDLI Model Summaries



320 SUMMARY i
N157629
SITE AREA = 64.73ha 100% ol
TOTAL DEVELOPMENT PRECINCT = 18.12ha 28%
PROPOSED CONSERVATION PRECINCT = 46.61ha 72%
TOTAL IRRIGATION AREA = 10.75ha 16.6%
N
f - - TTT
W Y
I I
i Lo
i L1
- e WL, TIONE
L 1.673ha Ll
_I 2 | AR
\4 ! gor 45 A ¢ @_@m_ﬁu\_w
W L6 iy W ;W_l
i Y
_M 2 R L W
L w7 1 L
L /| bhes h—ﬁlﬂlrrr
‘e LOT IRRIGATION wilg | e VAN
VOO ARF/ E E»q. CCLL
2 h
CCCCD) 3.65ha W9 L =
CEEED oy | LA M T N
B\ \ Q \Y ]
L AL LN W I N | L7 h
S : g P\ & LEGEND
— I—
CLCCC CECON- ) SPERY
CCCCE e ® TC \m&— ﬂﬂua PROPOSED
LLLLLA it i e 5 : DEVELOPMENT PRECINCT
i e
Y ] S I N PROPOSED
crohes-| iR \\ rmw m_mﬂwu‘mv \ CONSERVATION PRECINCT
L L = m,r NL LA
Y Y LN LA N | A g A = I E— ——
,, Tk FRAM PROPOSED IRRIGATION AREA IN
— a0 om<m5_u3mm7m_m%cmz%mﬁmm; | L_L_L | DEVELOPMENT PRECINCT
In PROPOSED IRRIGATION AREA
Llﬁ WITHIN LOTS
PROPOSED ROAD
N\ — -~ EXISTING TIMBER TRACK
LOT 537 N
NR53 ///
NOTE:
BUFFER DISTANCE OF 1M FROM ROADS
AND BUILDINGS ALLOWED FOR IN
N\ IRRIGATION DESIGN
0 25 50 75 100 125
e ™ e ™ e
metres
SCALE 1:2500 IS APPLICABLE ONLY
TO THE ORIGINAL SHEET SIZE. (A3)
& B oROUP PRELIMINARY eHs ELLA BAY DEVELOPMENTS PTY LTD uuzswﬁw - - ARCHITECTS i tme, b s a0 e
ELLA BAY LOT 337 NR 53 CHECKED — DATE mq,_.mxm:I PONELLS RPRQ 7288 + ENGINEERS - _uwn.—,.__w NEW GUINEA
a3 | s e e - "™ ELLA BAY L vy— 1:2500 . INTERIOR aaﬂ%ﬁﬁ%ﬁ?@ﬁs
AR — oes| ME  DETAILED SITE LAYOUT PLAN DESIGNERS  sicapor - New ZeALaND - NDONESi




EB 0.25mm area output.TXT

SUMMARY OUTPUT
MEDLI Version 1.30

Data Set: Ellabay 0.25mm/day 100Lep
Run Date: 14/12/05 Time:14:49:44.50

*xxk EAE R e S R e S S e R e S e

GENERAL INFORMATION

FTEAAAXAAAXAAAAXAAAAXXAKX

Title: Ella Bay Effluent Reuse Scheme

Subject: [no entry]

Client: EPCO Australia

User: [no entry]

Time: Wed Dec 14 14:20:34 2005

Comments: Effluent Volumes based on Pressure balanced water supply and effluent
reuse for toilet flushing - This run is after irrigation commenses

RUN PERIOD

B R e e

Starting Date 1/ 1/1957
Ending Date 31/12/2004
Run Length 48 years 0 days

CLIMATE INFORMATION

*AhAAAIAXAAIAAAAAAXAhA*d*x

Enterprise site: Ella Bay Resort -17.4 deg S 146.1 deg E
Weather station: ellabay 17.40S_146.05E <Inte
ANNUAL TOTALS 10 Percentile 50 percentile 90 Percentile

Rainfall mm/year 2520. 3312. 5254.
Pan Evap mm/year 1675. 1721. 1946.

MONTHLY Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Year
Rainfall (mm) 536 615 622 424 331 198 131 107 96 88 167 293
3607
Pan Evap (mm) 176 141 150 127 112 102 111 129 158 187 188 189
1771

Ave Max Temp DegC 30 29 29 27 25 24 23 24 26 28 29 30
27
Ave Min Temp DegC 23 22 22 21 19 16 15 16 17 19 21 22
19
Rad (MI/m2/day) 20 18 18 17 15 15 16 18 21 24 24 22
19

MONTHLY IRRIGATION

*hAAAIAAAIAXAAAk ALk x*x

Irrigation (mm) 4 4 4 4 4 3 3 3 3 3 3 4
44

SOIL PROPERTIES

*x*k

Soil type: Ella Bay Loamy Clay
SOIL WATER PROPERTIES
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Bulk Density (g/cm3)
Porosity (mm/layer)
Saturated Water Content (mm/layer)
Drained Upper Limit (mm/layer)
Lower Storage Limit (mm/layer)
Air Dry Moisture Content (mm/layer)
Layer Thickness (mm)
Total Saturated Water Content (mm)
Total Drained Upper Limit (mm)
Total Lower Storage Limit (mm)
Total Air Dry Moisture Content (mm)
Total Depth (mm)

Maximum Plant Available Water Capacity
Saturated Hydraulic Conductivity
At Surface (mm/hr)
Limiting (mm/hr)
RUNOFF
Runoff curve No 11
SOIL EVAPORATION

CONA (mm/day”0.5)
URITCH (mm)

Layer 1 Layer 2
1.0 1.0
124.5 311.3
120.0 275.0
80.0 210.0
34.0 100.0
8.6
200.0 500.0
Profile Max Rootzone
645.0 445.0
515.0 335.0
259.0 159.0
9.6 9.2
1200.0 800.0
176.0
20.0
5.0
75.0
4.0
10.0

Layer 3
1.0
311.3
250.0
225.0
125.0

500.0

AVERAGE WASTE STREAM

*x*k

Sewage treatment plant waste stream

(A1l values relate to influent after any screening and recycling,

applicable).

Inflow Volume (ML/year) 0.8697
Nitrogen (tonne/year) 0.0073
Phosphorus (tonne/year) 0.0007
Salinity (tonne/year) 0.2922
Nitrogen Concentration (mg/L) 8.3993
Phosphorus Concentration (mg/L) 0.8399
Salinity (mg/L) 335.9739
Salinity (dS/m) 0.5250
WASTE STREAM DETAILS (for last inflow event):

Nitrogen Concentration (mg/L) 7.9070
Phosphorus Concentration (mg/L) 0.7907
TDS Concentration (mg/L) 316.2805
Salinity (dS/m) 0.4942
IRRIGATION WATER

Irrigation triggered every 1 days

Irrigating a fixed amount of 0 mm

AREA

Total Irrigation Area (ha) 1.9660
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VOLUMES
Total Irrigation (ML/year) 0.8684
Minimum Volume must be Ffull irrig. requiremt
Maximum Volume must be full irrig. requiremt
Maximum Vol. Available For Shandying (ML/yr) 0.0000

IRRIGATION CONCENTRATIONS

Average salinity of Irrigation (ds/m) 0.5254
Average salinity of Irrigation (mg/L) 336.2710
Average Nitrogen Conc of Irrigation
Before ammonia loss (mg/L) 8.1030
After ammonia loss (mg/L) 7.8599
Average Phosphorus Conc of Irrigation (mg/L) 0.8407
FRESH WATER USAGE
FEAAAXAAAAAAAXAAAAXX
Irrigation (shandying) water (ML/Zyr) 0.00
Avg volume of fresh water used (ML/yr) 0.00
Annual allocation (ML/Zyr) N/A
POND INFORMATION
FTAAAXAAAAXAAAXAAAAKX
POND GEOMETRY
Pond 1
Final pond volume () 0.0062
Final liquid volume (ML) 0.0062
Final sludge volume (ML) 0.0000
Average pond volume (ML) 0.0055
Average active volume (ML) 0.0055
Maximum pond volume (ML) 0.0250
Minimum allowable pond volume (ML) 0.0025
Average pond depth (m) 1.2602
Pond depth at outlet m) 4.0000
Maximum water surface area (m2 x1000) 0.0062
Pond catchment area (m2 x1000) 0.0202
Pond footprint length (m) 4._.4975
Pond footprint width m) 4.4975
POND WATER BALANCE
Inflow of Effluent to pond system (ML/Zyr) 0.8697
Recycle Volume from pond system (MLZyr) 0.0000
Rain water added to pond system (MLZyr) 0.0000
Evaporation loss from pond system (MLZyr) 0.0000
Seepage loss from pond system (MLZyr) 0.0002
Irrigation from last pond (MLZyr) 0.8684
Volume of overtopping (MLZyr) 0.0010
Sludge accumulated (MLZyr) 0.0000
Sludge accumulated (t DM/yr) 0.0000
Sludge removed (ML/Zyr) 0.0000
No of desludging events every 10 years 0.0000
Increase in pond water volume (ML/Zyr) 0.0001
OVERTOPPING EVENTS
Volume of overtopping (ML/yr) 0.00
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No. of days pond overtops per 10 years

Average Length of overtopping events (days)
% Reuse
No. of overtopping events every 10 years
> 0.000 ML 0.63
> 0.000 ML* 0.63
> 1.000 ML 0.00
> 2.000 ML 0.00
> 5.000 ML 0.00
> 10.000 ML 0.00
> 20.000 ML 0.00
> 50.000 ML 0.00

* Volume equivalent to 1 mm depth of water

>>> NO-IRRIGATION EVENTS <<<

No. periods/year without irrigable effluent

Average Length of such periods (days)
POND NITROGEN BALANCE

Nitrogen Added by Effluent (tonne/yr)

0.9

Nitrogen removed by Irrigation (tonne/yr)
Nitrogen removed by Volatilisation(tonne/yr)
Nitrogen removed by Seepage (tonne/yr)
Nitrogen accumulated in Sludge (tonne/yr)
Nitrogen lost by Overtopping (tonne/yr)
Nitrogen involved in Recycling (tonne/yr)
Increase in pond Nitrogen (tonne/yr)
POND PHOSPHORUS BALANCE

Phosphorus Added by Effluent (tonne/yr)

0.9

Phosphorus removed by Irrigation (tonne/yr)
Phosphorus removed by Seepage (tonne/yr)
Phosphorus accumulated in Sludge (tonne/yr)
Phosphorus lost by Overtopping (tonne/yr)
Phosphorus involved in Recycling (tonne/yr)
Increase in pond Phosphorus (tonne/yr)
POND SALINITY BALANCE

Salinity Added by Effluent (tonne/yr)
Salinity removed by Irrigation (tonne/yr)
Salinity removed by Seepage (tonne/yr)
Salinity lost by Overtopping (tonne/yr)
Salinity involved in Recycling (tonne/yr)
Increase in pond Salinity (tonne/yr)

POND CONCENTRATIONS

Average Nitrogen Conc of Pond Liquid (mg/L)
Average Phosphorus Conc of Pond Liquid(mg/L)
Average TDS Conc of Pond Liquid (mg/L)
Average Salinity of Pond Liquid (dS/m)
Average Potassium Conc of Pond Liquid (mg/L)
(On final day of simulation)

Nitrogen Conc of Pond Liquid (mg/L)
Phosphorus Conc of Pond Liquid (mg/L)
TDS Conc of Pond Liquid (mg/L)
EC of Pond Liquid (dS/m)
Potassium Conc of Pond Liquid (mg/L)

3.
5.
99.

OCOO0OO0OO00O0 O oo

[eeJelolololNe)

eojeloJolole]

REMOVED SLUDGE - NUTRIENT & SALT CONCENTRATIONS
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-0000
.0000

.0073

.0070
.0003
-0000
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-0000
-0000
-0000

Irrig. from pond (ML/yr)

Irrig. from pond (ML/yr)
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Nitrogen in removed Sludge (db) (kg/tonne)
Phosphorus in removed Sludge (db) (kg/tonne)
Salt in removed Sludge (db) (kg/tonne)
Potassium in removed Sludge (db) (kg/tonne)

REMOVED SLUDGE - NUTRIENT & SALT MASSES

Nitrogen in removed Sludge (tonne/yr)
Phosphorus in removed Sludge (tonne/yr)
Salt in removed Sludge (mass bal.)(tonne/yr)
Salt in removed Sludge (tonne/yr)
Potm. in removed Sludge (mass bal.)(tonne/yr
Potassium in removed Sludge (tonne/yr)

0.
0
0.
0

ojoloJeolole]

0000

.0000

0000

.0000

-0000
.0000
-0000
.0000
-0000
.0000

LAND DISPOSAL AREA

*AhAAkAIAXAAIAXAAAA AKXk x*x

WATER BALANCE

(Initial soil water assumed to be at field capacity)

(Irrigated up to 0.17% of Field capacity)

Rainfall (mm/year) 3607.0 Irrigation Area (ha)
2.0

Irrigation (mm/year) 442

Soil Evaporation (mm/year) 3.0

Transpiration (mm/year) 1208.7

Runoff (mm/year) 549.5

Drainage (mm/year) 1889.0

Change in soil moisture (mm/year) 1.0

ANNUAL TOTALS

Year Rain Irrig Sevap Trans Runoff  Drain Change

(mm) (mm) (mm) (mm) (mm) (mm) (mm)

1957 3403.0 43.5 142.5 1007.7 508.4 2016.1 -228.3
1958 3286.0 43.5 0.0 1108.2 400.5 1788.6 32.2
1959 5062.0 47.1 0.0 1200.6 995.1 2740.0 173.4
1960 2674.0 42.3 0.0 1125.6 257.9 1330.7 2.1
1961 2462.0 42.3 0.0 1120.8 203.8 1167.3 12.4
1962 3221.0 43.2 0.0 1183.8 267.8 1934.5 -121.9
1963 3845.0 447 0.0 1275.9 436.1 2066.1 111.6
1964 4909.0 46.8 0.0 1236.8 944.3 2821.6 -46.9
1965 4226.0 45.6 0.0 1161.9 472.3 2570.0 67.4
1966 2222.0 41.4 0.0 1180.8 82.8 1168.1 -168.3
1967 4088.0 45.0 0.0 1249.3 1062.0 1748.4 73.4
1968 3009.0 43.2 0.0 1186.3 413.0 1615.6 -162.7
1969 3845.0 447 0.0 1225.2 473.8 1986.1 204.5
1970 4023.0 45.0 0.0 1724.5 625.0 1656.2 62.3
1971 3293.0 43.5 0.0 1092.9 590.0 1857.4 -203.8
1972 4716.0 46.5 0.0 1220.0 1014.1 2523.8 4.6
1973 5608.0 48.0 0.0 1310.9 1165.9 2938.0 241.3
1974 3470.0 43.8 0.0 1015.0 357.4 2308.9 -167.6
1975 5140.0 47 .4 0.0 1136.9 954.6 2899.9 196.1
1976 3624.0 44 4 0.0 1134.7 400.3 2213.0 -79.7
1977 5887.0 48.0 0.0 1104.4 2188.2 2723.1 -80.7
1978 3021.0 43.2 0.0 1276.2 330.9 1461.0 -3.9
1979 4493.0 45.6 0.0 1118.9 993.7 2273.1 153.0
1980 2577.0 42.6 0.0 1271.0 137.5 1339.3 -128.1
1981 5367.0 45.9 0.0 1300.5 1918.2 2209.8 -15.5
1982 2882.0 42.9 0.0 1231.7 271.2 1527.7 -105.8
1983 3159.0 43.2 0.0 1203.1 405.0 1430.4 163.7
1984 3331.0 43.8 0.0 1227.0 557.0 1588.9 1.8
1985 3230.0 43.5 0.0 1318.9 428.5 1684.9 -158.8

Page 5



m

B 0.25mm area output.TXT

1986 3256.0 43.5 0.0 1289.2 412.1 1614.0 -15.8
1987 3184.0 43.2 0.0 1344.2 205.8 1503.5 173.7
1988 3311.0 43.8 0.0 1217.5 208.5 1837.9 90.8
1989 4065.0 45.3 0.0 1279.4 546.8 2383.5 -99.3
1990 3313.0 43.5 0.0 1107.2 400.3 1817.8 31.1
1991 3172.0 43.5 0.0 1004.5 654.4 1763.7 -207.1
1992 2172.0 41.4 0.0 985.1 72.3 963.0 193.0
1993 2590.0 42.0 0.0 1363.6 92.4 1253.7 -77.7
1994 3656.0 44 .4 0.0 1172.6 462.9 2125.9 -61.0
1995 3165.0 43.5 0.0 1358.9 411.5 1398.3 39.8
1996 3176.0 43.2 0.0 1172.7 336.5 1688.3 21.7
1997 2965.0 42.9 0.0 1270.5 236.3 1312.7 188.3
1998 3490.0 44 .1 0.0 1139.8 416.0 2095.1 -116.9
1999 5515.0 48.0 0.0 1256.8 1105.4 3183.5 17.2
2000 4919.0 46.8 0.0 1204.5 763.8 3006.5 -9.0
2001 2954.0 42.9 0.0 1250.3 430.1 1492.8 -176.4
2002 2011.0 41.1 0.0 1237.8 72.4 726.5 15.4
2003 2449.0 42.0 0.0 1289.2 128.8 876.3 196.7
2004 3701.0 44 .4 0.0 1125.0 565.4 2041.1 14.0
NUTRIENT BALANCE

NITROGEN

Total N irrigated from ponds (kg/ha/year) 3.6 % of Total as ammonium

30.0

Nitrogn lost by ammonia volat.(kg/ha/year) 0.1 Deep Drainage (mm/year)
1889.0

Nitrogen added in irrigation (kg/ha/year) 3.5

Nitrogen added in seed (kg/ha/year) 0.0

Nitrogen removed by crop (kg/ha/year) 72.6
Denitrification (kg/ha/year) 0.4

Leached NO3-N (kg/ha/year) 1.0

Change in soil organic-N (kg/ha/year) -69.1

Change in soil solution NH4-N (kg/ha/year) 0.0

Change in soil solution NO3-N (kg/ha/year) -1.5

Change in adsorbed NH4-N (kg/ha/year) 0.0

Initial soil organic-N (kg/ha) 3600.0

Final soil organic-N (kg/ha) 284.7

Initial soil 1norganic-N (kg/ha) 72.0

Final soil inorganic-N (kg/ha) 0.0

Average NO3-N conc in the root zone (mg/L) 0.0

Average NO3-N conc below root zone (mg/L) 0.0

Average NO3-N conc of deep drainage (mg/L) 0.1
PHOSPHORUS

Phosphorus added in irrigatn (kg/ha/year) 0.4 % of Total as phosphate
100.0

Phosphorus added in seed (kg/ha/year) 0.0
Phosphorus removed by crop (kg/ha/year) 0.2

Leached P04-P (kg/ha/year) 0.2

Change in dissolved P0O4-P (kg/ha/year) 0.0

Change in adsorbed P0O4-P (kg/ha/year) 0.0

Average P04-P conc in the root zone (mg/L) 0.0

Average P04-P conc below root zone (mg/L) 0.0

SOIL P STORAGE LIFE

Year YearNo. Tot P stored

P leached in year

kg/ha kg/ha
1957 1 878.2 0.2
1958 2 878.3 0.2
1959 3 878.4 0.3
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1960 4 880.9 0.1
1961 5 878.7 0.1
1962 6 878.8 0.2
1963 7 878.9 0.2
1964 8 881.3 0.3
1965 9 878.8 0.3
1966 10 878.9 0.1
1967 11 879.0 0.2
1968 12 881.4 0.2
1969 13 879.1 0.2
1970 14 879.1 0.2
1971 15 879.1 0.2
1972 16 881.5 0.3
1973 17 879.1 0.3
1974 18 879.0 0.2
1975 19 879.0 0.3
1976 20 881.4 0.2
1977 21 878.9 0.3
1978 22 879.0 0.1
1979 23 879.0 0.2
1980 24 881.4 0.1
1981 25 879.0 0.2
1982 26 879.0 0.2
1983 27 879.1 0.1
1984 28 881.5 0.2
1985 29 879.1 0.2
1986 30 879.2 0.2
1987 31 879.2 0.1
1988 32 881.6 0.2
1989 33 879.1 0.2
1990 34 879.1 0.2
1991 35 879.1 0.2
1992 36 881.7 0.1
1993 37 879.3 0.1
1994 38 879.2 0.2
1995 39 879.3 0.1
1996 40 881.7 0.2
1997 41 879.3 0.1
1998 42 879.3 0.2
1999 43 879.2 0.3
2000 44 881.5 0.3
2001 45 879.1 0.1
2002 46 879.2 0.1
2003 47 879.3 0.1
2004 48 881.7 0.2
PLANT

Plant species: Tropical pasture

PLANT WATER USE

Irrigation (mm/year)
2.0
Pan coefficient )
Maximum crop coefficient )
Average Plant Cover )
Average Plant Total Cover )
Average Plant Rootdepth (mm)
Average Plant Available Water Capacity (mm)

Average

Plant Available Water

(mm)
Yield produced per unit transp. (kg/ha/mm)
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PLANT NUTRIENT UPTAKE

Dry Matter Yield (Shoots) (kg/ha/yr) 6477.

Net nitrogen removed by plant (kg/ha/yr) 73. Shoot Concn (%DM)
1.12

Net phosphorus removed by plant (kg/ha/yr) 0. Shoot Concn (%DM)
0.00

AVERAGE MONTHLY GROWTH STRESS (0O=no stress, 1=full stress)

Month Yield Nitr Temp Water Water
kg/ha Defic Logging
1 431. 0.9 0.0 0.0 0.0
2 430. 0.9 0.0 0.0 0.0
3 512. 0.9 0.0 0.0 0.0
4 514. 0.9 0.0 0.0 0.0
5 519. 0.8 0.0 0.0 0.0
6 525. 0.8 0.1 0.0 0.0
7 577. 0.8 0.2 0.0 0.0
8 642. 0.8 0.1 0.0 0.0
9 661. 0.9 0.0 0.0 0.0
10 648. 0.9 0.0 0.1 0.0
11 540. 0.9 0.0 0.2 0.0
12 476. 0.9 0.0 0.2 0.0
No. of normal harvests per year 0.9
SALINITY
Salt tolerance - plant species: tolerant
Average EC of Irrigation Water (ds/m) 0.5 Irrigation (mm/year)
44 .2
Average EC of Rainwater (dS/m x10) 0.3 Rainfall (mm/year)
3607.0
Average EC of Infiltrated water (ds/m) 0.0
Av. water-upt-weightd rootzone EC(dS/m s.e.) 0.0
EC soil soln (FC) at base of rootzone (dS/m) 0.1 Deep Drainage (mm/year)
1889.0
Reduction in Crop yield due to Salinity (%) 0.0
Percentage of yrs that crop yld falls below
90% of potential because of soil salinity 0.0
Period ECrootzone ECbase Rel Yield
sat ext in situ
(dS/m) (ds/m) €))
1957 - 1966 0.02 0.06 100.
1958 - 1967 0.02 0.06 100.
1959 - 1968 0.02 0.06 100.
1960 - 1969 0.02 0.06 100.
1961 - 1970 0.02 0.06 100.
1962 - 1971 0.02 0.06 100.
1963 - 1972 0.02 0.06 100.
1964 - 1973 0.02 0.06 100.
1965 - 1974 0.02 0.06 100.
1966 - 1975 0.02 0.06 100.
1967 - 1976 0.02 0.06 100.
1968 - 1977 0.02 0.06 100.
1969 - 1978 0.02 0.06 100.
1970 - 1979 0.02 0.06 100.
1971 - 1980 0.02 0.06 100.
1972 - 1981 0.02 0.06 100.
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1973 - 1982 0.02 0.06 100.
1974 - 1983 0.02 0.06 100.
1975 - 1984 0.02 0.06 100.
1976 - 1985 0.02 0.06 100.
1977 - 1986 0.02 0.06 100.
1978 - 1987 0.02 0.07 100.
1979 - 1988 0.02 0.07 100.
1980 - 1989 0.02 0.06 100.
1981 - 1990 0.02 0.06 100.
1982 - 1991 0.02 0.06 100.
1983 - 1992 0.02 0.07 100.
1984 - 1993 0.02 0.07 100.
1985 - 1994 0.02 0.06 100.
1986 - 1995 0.02 0.07 100.
1987 - 1996 0.02 0.06 100.
1988 - 1997 0.02 0.07 100.
1989 - 1998 0.02 0.06 100.
1990 - 1999 0.02 0.06 100.
1991 - 2000 0.02 0.06 100.
1992 - 2001 0.02 0.06 100.
1993 - 2002 0.02 0.06 100.
1994 - 2003 0.02 0.06 100.
1995 - 2004 0.02 0.06 100.

GROUNDWATER

FhAAAAAAXAAAAKX

Average Groundwater Recharge (m3/day) 101.7

Average Nitrate-N Conc of Recharge (mg/L) 0.1

Thickness of the Aquifer m 10.0
Distance (m) from Irrigation Area to where
Nitrate-N Conc in Groundwater is Calculated 1000.0

Concentration of NITRATE-N in Groundwater (mg/L)

Year Depth Below Water Table Surface
m 5.0m .Om

1961
1966
1971
1976
1981
1986
1991
1996
2001

9
0
0]
0
0]
0
0
0
0
0
Last 2004 0

eeloJololololololo/ o]
(e}oJoJololololololo/ e
ejoloJololololololo)

ololololololololole]

COO0OO0OO0OO0O000O0
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Equivalent persons

20
Dry weatherProduction (ML/day) 0.002
Effluent per person (L/day) 100
Effluent per person (L/yr) 36500
Effluent volume per 1000 EPs per year (ML) 36.5

Infiltration low

1 file(s) copied
UNCONDITIONAL FINISH
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SUMMARY OUTPUT
MEDLI Version 1.30

Data Set: Ellabay 1mm/day 100Lep
Run Date: 14/12/05 Time:14:44:48.07

*xxk EAE R e S R e S S e R e S e

GENERAL INFORMATION

FTEAAAXAAAXAAAAXAAAAXXAKX

Title: Ella Bay Effluent Reuse Scheme

Subject: [no entry]

Client: EPCO Australia

User: [no entry]

Time: Wed Dec 14 14:20:34 2005

Comments: Effluent Volumes based on Pressure balanced water supply and effluent
reuse for toilet flushing - This run is after irrigation commenses

RUN PERIOD

B R e e

Starting Date 1/ 1/1957
Ending Date 31/12/2004
Run Length 48 years 0 days

CLIMATE INFORMATION

*AhAAAIAXAAIAAAAAAXAhA*d*x

Enterprise site: Ella Bay Resort -17.4 deg S 146.1 deg E
Weather station: ellabay 17.40S_146.05E <Inte
ANNUAL TOTALS 10 Percentile 50 percentile 90 Percentile

Rainfall mm/year 2520. 3312. 5254.
Pan Evap mm/year 1675. 1721. 1946.

MONTHLY Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Year
Rainfall (mm) 536 615 622 424 331 198 131 107 96 88 167 293
3607
Pan Evap (mm) 176 141 150 127 112 102 111 129 158 187 188 189
1771

Ave Max Temp DegC 30 29 29 27 25 24 23 24 26 28 29 30
27
Ave Min Temp DegC 23 22 22 21 19 16 15 16 17 19 21 22
19
Rad (MI/m2/day) 20 18 18 17 15 15 16 18 21 24 24 22
19

MONTHLY IRRIGATION

*hAAAIAAAIAXAAAk ALk x*x

Irrigation (mm) 16 16 17 15 15 14 14 13 13 13 13 15
174

SOIL PROPERTIES

*x*k

Soil type: Ella Bay Loamy Clay
SOIL WATER PROPERTIES
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Bulk Density (g/cm3)
Porosity (mm/layer)
Saturated Water Content (mm/layer)
Drained Upper Limit (mm/layer)
Lower Storage Limit (mm/layer)
Air Dry Moisture Content (mm/layer)
Layer Thickness (mm)
Total Saturated Water Content (mm)
Total Drained Upper Limit (mm)
Total Lower Storage Limit (mm)
Total Air Dry Moisture Content (mm)
Total Depth (mm)

Maximum Plant Available Water Capacity
Saturated Hydraulic Conductivity
At Surface (mm/hr)
Limiting (mm/hr)
RUNOFF
Runoff curve No 11
SOIL EVAPORATION

CONA (mm/day”0.5)
URITCH (mm)

Layer 1 Layer 2
1.0 1.0
124.5 311.3
120.0 275.0
80.0 210.0
34.0 100.0
8.6
200.0 500.0
Profile Max Rootzone
645.0 445.0
515.0 335.0
259.0 159.0
9.6 9.2
1200.0 800.0
176.0
20.0
5.0
75.0
4.0
10.0

Layer 3

1.0
311.3
250.0
225.0
125.0

500.0

AVERAGE WASTE STREAM

*x*k

Sewage treatment plant waste stream

(A1l values relate to influent after any screening and recycling, if
applicable).

Inflow Volume (ML/year) 5.479
Nitrogen (tonne/year) 0.046
Phosphorus (tonne/year) 0.005
Salinity (tonne/year) 1.841
Nitrogen Concentration (mg/L) 8.399
Phosphorus Concentration (mg/L) 0.840
Salinity (mg/L) 335.974
Salinity (dS/m) 0.525
WASTE STREAM DETAILS (for last inflow event):
Nitrogen Concentration (mg/L) 7.907
Phosphorus Concentration (mg/L) 0.791
TDS Concentration (mg/L) 316.281
Salinity (dS/m) 0.494
IRRIGATION WATER

Irrigation triggered every 1 days

Irrigating a fixed amount of 1 mm

AREA

Total Irrigation Area (ha) 3.133
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VOLUMES
Total Irrigation (ML/year) 5.467
Minimum Volume must be Ffull irrig. requiremt
Maximum Volume must be full irrig. requiremt
Maximum Vol. Available For Shandying (ML/yr) 0.000

IRRIGATION CONCENTRATIONS

Average salinity of Irrigation (ds/m) 0.526
Average salinity of Irrigation (mg/L) 336.424
Average Nitrogen Conc of Irrigation
Before ammonia loss (mg/L) 8.106
After ammonia loss (mg/L) 7.863
Average Phosphorus Conc of Irrigation (mg/L) 0.841
FRESH WATER USAGE
FEAAAXAAAAAAAXAAAAXX
Irrigation (shandying) water (ML/Zyr) 0.00
Avg volume of fresh water used (ML/yr) 0.00
Annual allocation (ML/Zyr) N/A
POND INFORMATION
FTAAAXAAAAXAAAXAAAAKX
POND GEOMETRY
Pond 1
Final pond volume () 0.038
Final liquid volume (ML) 0.038
Final sludge volume (ML) 0.000
Average pond volume (ML) 0.032
Average active volume (ML) 0.032
Maximum pond volume (ML) 0.158
Minimum allowable pond volume (ML) 0.016
Average pond depth (m) 1.192
Pond depth at outlet m) 4.000
Maximum water surface area (m2 x1000) 0.039
Pond catchment area (m2 x1000) 0.069
Pond footprint length (m) 8.282
Pond footprint width m) 8.282
POND WATER BALANCE
Inflow of Effluent to pond system (ML/Zyr) 5.479
Recycle Volume from pond system (MLZyr) 0.000
Rain water added to pond system (MLZyr) 0.000
Evaporation loss from pond system (MLZyr) 0.000
Seepage loss from pond system (MLZyr) 0.001
Irrigation from last pond (MLZyr) 5.467
Volume of overtopping (MLZyr) 0.010
Sludge accumulated (MLZyr) 0.000
Sludge accumulated (t DM/yr) 0.000
Sludge removed (ML/Zyr) 0.000
No of desludging events every 10 years 0.000
Increase in pond water volume (ML/Zyr) 0.001
OVERTOPPING EVENTS
Volume of overtopping (ML/yr) 0.01
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No. of days pond overtops per 10 years

Average Length of overtopping events (days)
% Reuse
No. of overtopping events every 10 years
> 0.000 ML 1.04
> 0.000 ML* 1.04
> 1.000 ML 0.00
> 2.000 ML 0.00
> 5.000 ML 0.00
> 10.000 ML 0.00
> 20.000 ML 0.00
> 50.000 ML 0.00

* Volume equivalent to 1 mm depth of water

>>> NO-IRRIGATION EVENTS <<<

No. periods/year without irrigable effluent

Average Length of such periods (days)
POND NITROGEN BALANCE

Nitrogen Added by Effluent (tonne/yr)
5.5

Nitrogen removed by Irrigation (tonne/yr)
Nitrogen removed by Volatilisation(tonne/yr)
Nitrogen removed by Seepage (tonne/yr)
Nitrogen accumulated in Sludge (tonne/yr)
Nitrogen lost by Overtopping (tonne/yr)
Nitrogen involved in Recycling (tonne/yr)
Increase in pond Nitrogen (tonne/yr)
POND PHOSPHORUS BALANCE

Phosphorus Added by Effluent (tonne/yr)
5.5

Phosphorus removed by Irrigation (tonne/yr)
Phosphorus removed by Seepage (tonne/yr)
Phosphorus accumulated in Sludge (tonne/yr)
Phosphorus lost by Overtopping (tonne/yr)
Phosphorus involved in Recycling (tonne/yr)
Increase in pond Phosphorus (tonne/yr)
POND SALINITY BALANCE

Salinity Added by Effluent (tonne/yr)
Salinity removed by Irrigation (tonne/yr)
Salinity removed by Seepage (tonne/yr)
Salinity lost by Overtopping (tonne/yr)
Salinity involved in Recycling (tonne/yr)
Increase in pond Salinity (tonne/yr)

POND CONCENTRATIONS

Average Nitrogen Conc of Pond Liquid (mg/L)
Average Phosphorus Conc of Pond Liquid(mg/L)
Average TDS Conc of Pond Liquid (mg/L)
Average Salinity of Pond Liquid (dS/m)
Average Potassium Conc of Pond Liquid (mg/L)
(On final day of simulation)

Nitrogen Conc of Pond Liquid (mg/L)
Phosphorus Conc of Pond Liquid (mg/L)
TDS Conc of Pond Liquid (mg/L)
EC of Pond Liquid (dS/m)
Potassium Conc of Pond Liquid (mg/L)

5.
4.
99.

[eeJelolololNe) OCOO0OO0OO00O0 O oo

OCOOORrEr

REMOVED SLUDGE - NUTRIENT & SALT CONCENTRATIONS
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Nitrogen in removed Sludge (db) (kg/tonne)
Phosphorus in removed Sludge (db) (kg/tonne)
Salt in removed Sludge (db) (kg/tonne)
Potassium in removed Sludge (db) (kg/tonne)

REMOVED SLUDGE - NUTRIENT & SALT MASSES

Nitrogen in removed Sludge (tonne/yr)
Phosphorus in removed Sludge (tonne/yr)
Salt in removed Sludge (mass bal.)(tonne/yr)
Salt in removed Sludge (tonne/yr)
Potm. in removed Sludge (mass bal.)(tonne/yr
Potassium in removed Sludge (tonne/yr)

0.
0
0.
0

ojoloJeolole]

000

.000

000

.000

-000
.000
.000
-000
-000
-000

LAND DISPOSAL AREA

*AhAAkAIAXAAIAXAAAA AKXk x*x

WATER BALANCE

(Initial soil water assumed to be at field capacity)

(Irrigated up to 0.57% of Field capacity)

Rainfall (mm/year) 3607.0 Irrigation Area (ha)
3.1

Irrigation (mm/year) 174.5

Soil Evaporation (mm/year) 3.0

Transpiration (mm/year) 1234.3

Runoff (mm/year) 560.7

Drainage (mm/year) 1982.5

Change in soil moisture (mm/year) 1.0

ANNUAL TOTALS

Year Rain Irrig Sevap Trans Runoff  Drain Change

(mm) (mm) (mm) (mm) (mm) (mm) (mm)

1957 3403.0 172.0 144.3 1046.8 513.8 2093.7 -223.7
1958 3286.0 172.0 0.0 1153.7 408.0 1856.9 39.5
1959 5062.0 186.0 0.0 1203.8 1032.3 2850.4 161.5
1960 2674.0 168.0 0.0 1157.8 260.8 1406.7 16.8
1961 2462.0 166.0 0.0 1283.9 201.7 1151.3 -9.0
1962 3221.0 172.0 0.0 1196.3 270.6 2027.0 -100.9
1963 3845.0 177.0 0.0 1231.6 442.3 2254.2 93.9
1964 4909.0 185.0 0.0 1298.7 952.2 2879.0 -35.8
1965 4226.0 179.0 0.0 1160.0 483.1 2702.7 59.2
1966 2222.0 164.0 0.0 1252.7 82.6 1235.0 -184.2
1967 4088.0 177.0 0.0 1254.0 1064.6 1886.0 60.4
1968 3009.0 171.0 0.0 1139.8 418.6 1719.9 -98.3
1969 3845.0 176.0 0.0 1168.1 529.0 2083.9 240.0
1970 4023.0 178.0 0.0 1807.1 645.6 1756.0 -7.6
1971 3293.0 173.0 0.0 1248.3 585.9 1855.9 -224.1
1972 4716.0 183.0 0.0 1369.0 988.0 2562.6 -20.6
1973 5608.0 190.0 0.0 1289.1 1176.3 3045.5 287.1
1974 3470.0 173.0 0.0 1061.2 370.5 2363.8 -152.5
1975 5140.0 187.0 0.0 1125.4 972.5 3038.6 190.5
1976 3624.0 175.0 0.0 1176.9 415.0 2298.8 -91.7
1977 5887.0 188.0 0.0 1173.8 2205.5 2702.4 -6.7
1978 3021.0 170.0 0.0 1271.3 354.1 1623.1 -57.4
1979 4493.0 181.0 0.0 1087.9 1047.3 2400.5 138.3
1980 2577.0 168.0 0.0 1219.4 139.5 1549.1 -163.0
1981 5367.0 181.0 0.0 1223.6 1907.9 2407.8 8.7
1982 2882.0 169.0 0.0 1287.9 271.2 1579.3 -87.4
1983 3159.0 171.0 0.0 1206.0 420.7 1548.9 154.3
1984 3331.0 173.0 0.0 1255.8 563.9 1682.3 2.1
1985 3230.0 172.0 0.0 1355.5 436.2 1733.2 -122.8
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1986 3256.0 172.0 0.0 1302.8 427.5 1810.4 -112.7
1987 3184.0 171.0 0.0 1196.6 206.3 1663.9 288.2
1988 3311.0 173.0 0.0 1359.4 210.0 1878.8 35.8
1989 4065.0 178.0 0.0 1175.1 564.7 2616.8 -113.6
1990 3313.0 173.0 0.0 1236.8 400.3 1802.6 46.3
1991 3172.0 171.0 0.0 1097.7 660.4 1833.3 -248.3
1992 2172.0 164.0 0.0 997.6 73.4 1032.2 232.8
1993 2590.0 167.0 0.0 1249.5 97.7 1357.5 52.4
1994 3656.0 175.0 0.0 1366.9 536.8 2094.1 -166.8
1995 3165.0 171.0 0.0 1192.7 427.7 1649.3 66.4
1996 3176.0 172.0 0.0 1342.2 334.9 1687.1 -16.2
1997 2965.0 168.0 0.0 1141.4 249.6 1545.5 196.5
1998 3490.0 176.0 0.0 1350.8 434.8 2021.7 -141.3
1999 5515.0 189.0 0.0 1079.7 1124.2 3479.1 21.0
2000 4919.0 186.0 0.0 1313.1 761.6 3047.8 -17.5
2001 2954.0 169.0 0.0 1231.3 442.9 1490.7 -41.9
2002 2011.0 163.0 0.0 1327.8 94.2 858.7 -106.6
2003 2449.0 165.0 0.0 1289.8 139.3 992.0 193.0
2004 3701.0 176.0 0.0 1290.4 566.8 2006.4 13.4
NUTRIENT BALANCE

NITROGEN

Total N irrigated from ponds (kg/ha/year) 14.1 % of Total as ammonium

30.0

Nitrogn lost by ammonia volat.(kg/ha/year) 0.4 Deep Drainage (mm/year)
1982.5

Nitrogen added in irrigation (kg/ha/year) 13.7

Nitrogen added in seed (kg/ha/year) 0.0

Nitrogen removed by crop (kg/ha/year) 83.9
Denitrification (kg/ha/year) 0.5

Leached NO3-N (kg/ha/year) 1.1

Change in soil organic-N (kg/ha/year) -70.2

Change in soil solution NH4-N (kg/ha/year) 0.0

Change in soil solution NO3-N (kg/ha/year) -1.5

Change in adsorbed NH4-N (kg/ha/year) 0.0

Initial soil organic-N (kg/ha) 3600.0

Final soil organic-N (kg/ha) 231.0

Initial soil 1norganic-N (kg/ha) 72.0

Final soil inorganic-N (kg/ha) 0.1

Average NO3-N conc in the root zone (mg/L) 0.0

Average NO3-N conc below root zone (mg/L) 0.0

Average NO3-N conc of deep drainage (mg/L) 0.1
PHOSPHORUS

Phosphorus added in irrigatn (kg/ha/year) 1.5 % of Total as phosphate
100.0

Phosphorus added in seed (kg/ha/year) 0.0
Phosphorus removed by crop (kg/ha/year) 1.1

Leached P04-P (kg/ha/year) 0.2

Change in dissolved P0O4-P (kg/ha/year) 0.0

Change in adsorbed P0O4-P (kg/ha/year) 0.2

Average P04-P conc in the root zone (mg/L) 0.0

Average P04-P conc below root zone (mg/L) 0.0

SOIL P STORAGE LIFE

Year YearNo. Tot P stored

P leached in year

kg/ha kg/ha
1957 1 878.7 0.2
1958 2 879.8 0.2
1959 3 880.6 0.3
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1960 4 883.8 0.1
1961 5 882.2 0.1
1962 6 882.7 0.2
1963 7 883.1 0.2
1964 8 885.8 0.3
1965 9 883.5 0.3
1966 10 883.8 0.1
1967 11 884.1 0.2
1968 12 886.7 0.2
1969 13 884.5 0.2
1970 14 884.6 0.2
1971 15 884.7 0.2
1972 16 887.3 0.3
1973 17 885.0 0.3
1974 18 884.9 0.2
1975 19 885.0 0.3
1976 20 887.4 0.2
1977 21 885.0 0.3
1978 22 885.0 0.2
1979 23 885.0 0.2
1980 24 887.6 0.2
1981 25 885.2 0.2
1982 26 885.3 0.2
1983 27 885.4 0.2
1984 28 887.8 0.2
1985 29 885.4 0.2
1986 30 885.4 0.2
1987 31 885.5 0.2
1988 32 887.9 0.2
1989 33 885.4 0.3
1990 34 885.5 0.2
1991 35 885.5 0.2
1992 36 888.2 0.1
1993 37 885.8 0.1
1994 38 885.7 0.2
1995 39 885.7 0.2
1996 40 888.1 0.2
1997 41 885.8 0.2
1998 42 885.7 0.2
1999 43 885.6 0.3
2000 44 887.9 0.3
2001 45 885.5 0.1
2002 46 885.7 0.1
2003 47 885.9 0.1
2004 48 888.3 0.2
PLANT

Plant species: Tropical pasture

PLANT WATER USE

Irrigation (mm/year)
3.1
Pan coefficient )
Maximum crop coefficient )
Average Plant Cover )
Average Plant Total Cover )
Average Plant Rootdepth (mm)
Average Plant Available Water Capacity (mm)

Average

Plant Available Water

(mm)
Yield produced per unit transp. (kg/ha/mm)

Page 7
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PLANT NUTRIENT UPTAKE

Dry Matter Yield (Shoots) (kg/ha/yr) 7292.

Net nitrogen removed by plant (kg/ha/yr) 84. Shoot Concn (%DM)
1.15

Net phosphorus removed by plant (kg/ha/yr) 1. Shoot Concn (%DM)
0.02

AVERAGE MONTHLY GROWTH STRESS (0O=no stress, 1=full stress)

Month Yield Nitr Temp Water Water
kg/ha Defic Logging
1 544 0.9 0.0 0.1 0.0
2 525. 0.9 0.0 0.0 0.0
3 611. 0.8 0.0 0.0 0.0
4 584. 0.8 0.0 0.0 0.0
5 571. 0.8 0.0 0.0 0.0
6 558. 0.8 0.1 0.0 0.0
7 600. 0.8 0.2 0.0 0.0
8 683. 0.8 0.1 0.0 0.0
9 717. 0.8 0.0 0.0 0.0
10 721. 0.9 0.0 0.0 0.0
11 608. 0.9 0.0 0.1 0.0
12 571. 0.9 0.0 0.1 0.0
No. of normal harvests per year 1.0
SALINITY
Salt tolerance - plant species: tolerant
Average EC of Irrigation Water (ds/m) 0.5 Irrigation (mm/year)
174.5
Average EC of Rainwater (dS/m x10) 0.3 Rainfall (mm/year)
3607.0
Average EC of Infiltrated water (ds/m) 0.1
Av. water-upt-weightd rootzone EC(dS/m s.e.) 0.0
EC soil soln (FC) at base of rootzone (dS/m) 0.1 Deep Drainage (mm/year)
1982.5
Reduction in Crop yield due to Salinity (%) 0.0
Percentage of yrs that crop yld falls below
90% of potential because of soil salinity 0.0
Period ECrootzone ECbase Rel Yield
sat ext in situ
(dS/m) (ds/m) €))
1957 - 1966 0.03 0.09 100.
1958 - 1967 0.03 0.09 100.
1959 - 1968 0.03 0.09 100.
1960 - 1969 0.03 0.09 100.
1961 - 1970 0.03 0.09 100.
1962 - 1971 0.03 0.09 100.
1963 - 1972 0.03 0.09 100.
1964 - 1973 0.03 0.09 100.
1965 - 1974 0.03 0.09 100.
1966 - 1975 0.03 0.09 100.
1967 - 1976 0.03 0.09 100.
1968 - 1977 0.03 0.08 100.
1969 - 1978 0.03 0.08 100.
1970 - 1979 0.03 0.08 100.
1971 - 1980 0.03 0.08 100.
1972 - 1981 0.03 0.08 100.
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1973 - 1982 0.03 0.08 100.
1974 - 1983 0.03 0.09 100.
1975 - 1984 0.03 0.09 100.
1976 - 1985 0.03 0.09 100.
1977 - 1986 0.03 0.09 100.
1978 - 1987 0.04 0.10 100.
1979 - 1988 0.04 0.10 100.
1980 - 1989 0.04 0.10 100.
1981 - 1990 0.03 0.10 100.
1982 - 1991 0.04 0.10 100.
1983 - 1992 0.04 0.10 100.
1984 - 1993 0.04 0.10 100.
1985 - 1994 0.04 0.10 100.
1986 - 1995 0.04 0.10 100.
1987 - 1996 0.04 0.10 100.
1988 - 1997 0.04 0.10 100.
1989 - 1998 0.04 0.10 100.
1990 - 1999 0.04 0.10 100.
1991 - 2000 0.03 0.09 100.
1992 - 2001 0.03 0.09 100.
1993 - 2002 0.03 0.09 100.
1994 - 2003 0.03 0.10 100.
1995 - 2004 0.03 0.10 100.

GROUNDWATER

FhAAAAAAXAAAAKX

Average Groundwater Recharge (m3/day) 170.1

Average Nitrate-N Conc of Recharge (mg/L) 0.1

Thickness of the Aquifer m 10.0
Distance (m) from Irrigation Area to where
Nitrate-N Conc in Groundwater is Calculated 1000.0

Concentration of NITRATE-N in Groundwater (mg/L)

Year Depth Below Water Table Surface
m 5.0m .Om

1961
1966
1971
1976
1981
1986
1991
1996
2001

9
0
0]
0
0]
0
0
0
0
0
Last 2004 0

eeloJololololololo/ o]
PRPOOOOOO0OOO0O O
ejoloJololololololo)

PRPOOOOOOOO

PRPOOOOOOO0O0O
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Equivalent persons

126
Dry weatherProduction (ML/day) 0.0126
Effluent per person (L/day) 100
Effluent per person (L/yr) 36500
Effluent volume per 1000 EPs per year (ML) 36.5

Infiltration low

1 file(s) copied
UNCONDITIONAL FINISH
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SUMMARY OUTPUT
MEDLI Version 1.30

Data Set: Ellabay 2mm/day 100Lep
Run Date: 14/12/05 Time:14:38:58.03

*xxk EAE R e S e e S R e R e e R e

GENERAL INFORMATION

FTEAAAXAAAAAAAXAAAAXAXAKX

Title: Ella Bay Effluent Reuse Scheme

Subject: [no entry]

Client: EPCO Australia

User: [no entry]

Time: Wed Dec 14 14:20:34 2005

Comments: Effluent Volumes based on Pressure balanced water supply and effluent
reuse for toilet flushing - This run is after irrigation commenses

RUN PERIOD

B R e

Starting Date 1/ 1/1957
Ending Date  31/12/2004
Run Length 48 years 0 days

CLIMATE INFORMATION

*AhAAAIAAAAAAAAAXhA*d*x

Enterprise site: Ella Bay Resort -17.4 deg S 146.1 deg E
Weather station: ellabay 17.40S_146.05E <Inte
ANNUAL TOTALS 10 Percentile 50 percentile 90 Percentile

Rainfall mm/year 2520. 3312. 5254.
Pan Evap mm/year 1675. 1721. 1946.

MONTHLY Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Year
Rainfall (mm) 536 615 622 424 331 198 131 107 96 88 167 293
3607
Pan Evap (mm) 176 141 150 127 112 102 111 129 158 187 188 189
1771

Ave Max Temp DegC 30 29 29 27 25 24 23 24 26 28 29 30
27
Ave Min Temp DegC 23 22 22 21 19 16 15 16 17 19 21 22
19
Rad (MJI/m2/day) 20 18 18 17 15 15 16 18 21 24 24 22
19

MONTHLY IRRIGATION

*AhAAAIAXAAIAXAAAAAAkX*x

Irrigation (mm) 33 32 35 31 30 27 27 27 26 26 27 29
351

SOIL PROPERTIES

*xxk

Soil type: Ella Bay Loamy Clay
SOIL WATER PROPERTIES
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Bulk Density (g/cm3)
Porosity (mm/layer)
Saturated Water Content (mm/layer)
Drained Upper Limit (mm/layer)
Lower Storage Limit (mm/layer)
Air Dry Moisture Content (mm/layer)
Layer Thickness (mm)
Total Saturated Water Content (mm)
Total Drained Upper Limit (mm)
Total Lower Storage Limit (mm)
Total Air Dry Moisture Content (mm)
Total Depth (mm)

Maximum Plant Available Water Capacity
Saturated Hydraulic Conductivity
At Surface (mm/hr)
Limiting (mm/hr)
RUNOFF
Runoff curve No 11
SOIL EVAPORATION

CONA (mm/day”0.5)
URITCH (mm)

Layer 1 Layer 2
1.0 1.0
124.5 311.3
120.0 275.0
80.0 210.0
34.0 100.0
8.6
200.0 500.0
Profile Max Rootzone
645.0 445.0
515.0 335.0
259.0 159.0
9.6 9.2
1200.0 800.0
176.0
20.0
5.0
75.0
4.0
10.0

Layer 3

1.0
311.3
250.0
225.0
125.0

500.0

AVERAGE WASTE STREAM

*xxk

Sewage treatment plant waste stream

(A1l values relate to influent after any screening and recycling,

applicable).

Inflow Volume (ML/year) 11.05
Nitrogen (tonne/year) 0.09
Phosphorus (tonne/year) 0.01
Salinity (tonne/year) 3.71
Nitrogen Concentration (mg/L) 8.40
Phosphorus Concentration (mg/L) 0.84
Salinity (mg/L) 335.97
Salinity (dS/m) 0.52
WASTE STREAM DETAILS (for last inflow event):
Nitrogen Concentration (mg/L) 7.91
Phosphorus Concentration (mg/L) 0.79
TDS Concentration (mg/L) 316.28
Salinity (dS/m) 0.49
IRRIGATION WATER

Irrigation triggered every 1 days

Irrigating a fixed amount of 2 mm

AREA

Total Irrigation Area (ha) 3.14
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VOLUMES
Total Irrigation (ML/year) 11.02
Minimum Volume must be Ffull irrig. requiremt
Maximum Volume must be full irrig. requiremt
Maximum Vol. Available For Shandying (ML/yr) 0.00

IRRIGATION CONCENTRATIONS

Average salinity of Irrigation (ds/m) 0.53
Average salinity of Irrigation (mg/L) 336.43
Average Nitrogen Conc of Irrigation
Before ammonia loss (mg/L) 8.11
After ammonia loss (mg/L) 7.86
Average Phosphorus Conc of Irrigation (mg/L) 0.84
FRESH WATER USAGE
FEAAAXAAAAAAAXAAAAXX
Irrigation (shandying) water (ML/Zyr) 0.00
Avg volume of fresh water used (ML/Zyr) 0.00
Annual allocation (ML/Zyr) N/A
POND INFORMATION
FTAAAXAAAXAAAXAAAAKX
POND GEOMETRY
Pond 1
Final pond volume () 0.05
Final liquid volume (ML) 0.05
Final sludge volume (ML) 0.00
Average pond volume (ML) 0.06
Average active volume (ML) 0.06
Maximum pond volume (ML) 0.32
Minimum allowable pond volume (ML) 0.03
Average pond depth (m) 1.19
Pond depth at outlet m) 4.00
Maximum water surface area (m2 x1000) 0.08
Pond catchment area (m2 x1000) 0.12
Pond footprint length (m) 10.90
Pond footprint width m) 10.90
POND WATER BALANCE
Inflow of Effluent to pond system (ML/Zyr) 11.05
Recycle Volume from pond system (ML/Zyr) 0.00
Rain water added to pond system (MLZyr) 0.00
Evaporation loss from pond system (ML/Zyr) 0.00
Seepage loss from pond system (MLZyr) 0.00
Irrigation from last pond (ML/Zyr) 11.02
Volume of overtopping (MLZyr) 0.02
Sludge accumulated (ML/Zyr) 0.00
Sludge accumulated (t DM/yr) 0.00
Sludge removed (ML/Zyr) 0.00
No of desludging events every 10 years 0.00
Increase in pond water volume (ML/Zyr) 0.00
OVERTOPPING EVENTS
Volume of overtopping (ML/Zyr) 0.02
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No. of days pond overtops per 10 years

Average Length of overtopping events (days)
% Reuse
No. of overtopping events every 10 years
> 0.000 ML 1.04
> 0.000 ML* 1.04
> 1.000 ML 0.00
> 2.000 ML 0.00
> 5.000 ML 0.00
> 10.000 ML 0.00
> 20.000 ML 0.00
> 50.000 ML 0.00

* Volume equivalent to 1 mm depth of water
>>> NO-IRRIGATION EVENTS <<<

No. periods/year without irrigable effluent

Average Length of such periods (days)
POND NITROGEN BALANCE

Nitrogen Added by Effluent (tonne/yr)
11.0

Nitrogen removed by Irrigation (tonne/yr)
Nitrogen removed by Volatilisation(tonne/yr)
Nitrogen removed by Seepage (tonne/yr)
Nitrogen accumulated in Sludge (tonne/yr)
Nitrogen lost by Overtopping (tonne/yr)
Nitrogen involved in Recycling (tonne/yr)
Increase in pond Nitrogen (tonne/yr)
POND PHOSPHORUS BALANCE

Phosphorus Added by Effluent (tonne/yr)
11.0

Phosphorus removed by Irrigation (tonne/yr)
Phosphorus removed by Seepage (tonne/yr)
Phosphorus accumulated in Sludge (tonne/yr)
Phosphorus lost by Overtopping (tonne/yr)
Phosphorus involved in Recycling (tonne/yr)
Increase in pond Phosphorus (tonne/yr)
POND SALINITY BALANCE

Salinity Added by Effluent (tonne/yr)
Salinity removed by Irrigation (tonne/yr)
Salinity removed by Seepage (tonne/yr)
Salinity lost by Overtopping (tonne/yr)
Salinity involved in Recycling (tonne/yr)
Increase in pond Salinity (tonne/yr)

POND CONCENTRATIONS

Average Nitrogen Conc of Pond Liquid (mg/L)
Average Phosphorus Conc of Pond Liquid(mg/L)
Average TDS Conc of Pond Liquid (mg/L)
Average Salinity of Pond Liquid (dS/m)
Average Potassium Conc of Pond Liquid (mg/L)
(On final day of simulation)

Nitrogen Conc of Pond Liquid (mg/L)
Phosphorus Conc of Pond Liquid (mg/L)
TDS Conc of Pond Liquid (mg/L)
EC of Pond Liquid (dS/m)
Potassium Conc of Pond Liquid (mg/L)

5.
5.
99.

[eeJelolololNe) OCOO0OO0OO00O0 O oo

COO0OO0OWW

REMOVED SLUDGE - NUTRIENT & SALT CONCENTRATIONS
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Nitrogen in removed Sludge (db) (kg/tonne)
Phosphorus in removed Sludge (db) (kg/tonne)
Salt in removed Sludge (db) (kg/tonne)
Potassium in removed Sludge (db) (kg/tonne)

REMOVED SLUDGE - NUTRIENT & SALT MASSES

Nitrogen in removed Sludge (tonne/yr)
Phosphorus in removed Sludge (tonne/yr)
Salt in removed Sludge (mass bal.)(tonne/yr)
Salt in removed Sludge (tonne/yr)
Potm. in removed Sludge (mass bal.)(tonne/yr
Potassium in removed Sludge (tonne/yr)

0.
0
0.
0

eojoloJolole]

00

.00

00

.00

.00
.00
.00
.00
.00
.00

LAND DISPOSAL AREA

*AhAAAIAXAAIAXAAAA AKXk x*x

WATER BALANCE

(Initial soil water assumed to be at field capacity)

(Irrigated up to 1.14% of field capacity)

Rainfall (mm/year) 3607.0 Irrigation Area (ha)
3.1

Irrigation (mm/year) 351.0

Soil Evaporation (mm/year) 3.0

Transpiration (mm/year) 1265.0

Runoff (mm/year) 574.1

Drainage (mm/year) 2114.9

Change in soil moisture (mm/year) 1.0

ANNUAL TOTALS

Year Rain Irrig Sevap Trans Runoff  Drain Change

(mm) (mm) (mm) (mm) (mm) (mm) (mm)

1957 3403.0 346.0 144.1 1081.9 518.3 2203.1 -198.3
1958 3286.0 346.0 0.0 1221.0 416.2 1938.1 56.7
1959 5062.0 374.0 0.0 1214.5 1049.2 3049.7 122.6
1960 2674.0 338.0 0.0 1202.6 262.8 1523.6 22.9
1961 2462.0 334.0 0.0 1210.7 212.0 1385.2 -11.9
1962 3221.0 346.0 0.0 1256.7 272.3 2103.8 -65.9
1963 3845.0 354.0 0.0 1250.4 458.8 2442.1 47.6
1964 4909.0 374.0 0.0 1228.4 983.3 3094.9 -23.6
1965 4226.0 360.0 0.0 1203.3 497.8 2831.9 53.0
1966 2222.0 330.0 0.0 1240.3 84.5 1369.7 -142.4
1967 4088.0 356.0 0.0 1283.8 1075.5 2019.1 65.5
1968 3009.0 344.0 0.0 1187.1 430.6 1868.7 -133.4
1969 3845.0 354.0 0.0 1281.2 525.3 2182.4 210.1
1970 4023.0 358.0 0.0 1713.8 664.6 1990.5 12.0
1971 3293.0 348.0 0.0 1335.7 592.6 1926.5 -213.8
1972 4716.0 368.0 0.0 1399.7 1017.0 2686.5 -19.2
1973 5608.0 382.0 0.0 1319.8 1185.6 3209.7 274.8
1974 3470.0 348.0 0.0 1163.8 373.5 2450.3 -169.6
1975 5140.0 376.0 0.0 1098.0 988.5 3219.8 209.7
1976 3624.0 352.0 0.0 1236.7 434.7 2403.9 -99.3
1977 5887.0 378.0 0.0 1243.3 2225.7 2797.0 -1.0
1978 3021.0 342.0 0.0 1260.1 360.3 1768.7 -26.2
1979 4493.0 364.0 0.0 1256.7 1050.7 2431.5 118.1
1980 2577.0 338.0 0.0 1320.7 142.2 1568.8 -116.7
1981 5367.0 362.0 0.0 1216.2 1967.5 2584.3 -38.9
1982 2882.0 342.0 0.0 1303.5 279.5 1598.0 43.0
1983 3159.0 344.0 0.0 1297.9 497.6 1692.3 15.2
1984 3331.0 348.0 0.0 1273.8 574.5 1830.9 -0.3
1985 3230.0 344.0 0.0 1340.9 444.1 1838.4 -49.3
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1986 3256.0 348.0 0.0 1356.4 464.1 1938.4 -154.9
1987 3184.0 344.0 0.0 1267.9 231.3 1786.1 242.7
1988 3311.0 348.0 0.0 1256.8 215.4 2138.1 48.7
1989 4065.0 358.0 0.0 1210.1 606.4 2709.9 -103.4
1990 3313.0 348.0 0.0 1296.4 415.5 1910.3 38.8
1991 3172.0 344.0 0.0 1118.7 672.6 1960.0 -235.4
1992 2172.0 330.0 0.0 1103.0 74.9 1106.5 217.6
1993 2590.0 334.0 0.0 1260.3 101.3 1576.8 -14.4
1994 3656.0 354.0 0.0 1351.6 468.8 2195.6 -6.1
1995 3165.0 344.0 0.0 1302.7 481.1 1765.8 -40.5
1996 3176.0 346.0 0.0 1273.9 343.3 1861.9 43.0
1997 2965.0 338.0 0.0 1204.3 307.2 1664.2 127.4
1998 3490.0 352.0 0.0 1298.5 415.2 2243.2 -114.8
1999 5515.0 382.0 0.0 1130.0 1148.6 3601.5 17.0
2000 4919.0 372.0 0.0 1261.1 781.1 3253.9 -5.0
2001 2954.0 342.0 0.0 1342.1 443.9 1625.3 -115.2
2002 2011.0 326.0 0.0 1363.4 87.1 908.2 -21.7
2003 2449.0 334.0 0.0 1386.0 140.9 1088.6 167.5
2004 3701.0 354.0 0.0 1292.8 574.4 2172.2 15.5
NUTRIENT BALANCE

NITROGEN

Total N irrigated from ponds (kg/ha/year) 28.5 % of Total as ammonium

30.0

Nitrogn lost by ammonia volat.(kg/ha/year) 0.9 Deep Drainage (mm/year)

2114.9

Nitrogen added in irrigation (kg/ha/year) 27.6

Nitrogen added in seed (kg/ha/year) 0.0

Nitrogen removed by crop (kg/ha/year) 98.0
Denitrification (kg/ha/year) 0.5

Leached NO3-N (kg/ha/year) 1.1

Change in soil organic-N (kg/ha/year) -70.5

Change in soil solution NH4-N (kg/ha/year) 0.0

Change in soil solution NO3-N (kg/Zha/year) -1.5

Change in adsorbed NH4-N (kg/ha/year) 0.0

Initial soil organic-N (kg/ha) 3600.0

Final soil organic-N (kg/ha) 214.5

Initial soil 1norganic-N (kg/ha) 72.0

Final soil inorganic-N (kg/ha) 0.1

Average NO3-N conc in the root zone (mg/L) 0.0

Average NO3-N conc below root zone (mg/L) 0.0

Average NO3-N conc of deep drainage (mg/L) 0.1
PHOSPHORUS

Phosphorus added in irrigatn (kg/ha/year) 3.0 % of Total as phosphate
100.0

Phosphorus added in seed (kg/ha/year) 0.0
Phosphorus removed by crop (kg/ha/year) 2.4

Leached P04-P (kg/ha/year) 0.2

Change in dissolved P0O4-P (kg/ha/year) 0.0

Change in adsorbed P0O4-P (kg/ha/year) 0.3

Average P04-P conc in the root zone (mg/L) 0.0

Average P04-P conc below root zone (mg/L) 0.0

SOIL P STORAGE LIFE

Year YearNo. Tot P stored P leached in year

kg/ha kg/ha

1957 1 879.4 0.2

1958 2 881.7 0.2

1959 3 883.6 0.3
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1960 4 887.6 0.2
1961 5 886.5 0.1
1962 6 887.5 0.2
1963 7 888.4 0.2
1964 8 891.3 0.3
1965 9 889.3 0.3
1966 10 889.8 0.1
1967 11 890.2 0.2
1968 12 892.9 0.2
1969 13 890.8 0.2
1970 14 891.0 0.2
1971 15 891.1 0.2
1972 16 893.7 0.3
1973 17 891.5 0.3
1974 18 891.5 0.2
1975 19 891.6 0.3
1976 20 894.0 0.2
1977 21 891.5 0.3
1978 22 891.6 0.2
1979 23 891.6 0.2
1980 24 894 .2 0.2
1981 25 891.7 0.3
1982 26 891.8 0.2
1983 27 891.8 0.2
1984 28 894.3 0.2
1985 29 891.9 0.2
1986 30 891.9 0.2
1987 31 892.1 0.2
1988 32 894.5 0.2
1989 33 892.0 0.3
1990 34 892.0 0.2
1991 35 892.0 0.2
1992 36 894 .9 0.1
1993 37 892.5 0.2
1994 38 892.4 0.2
1995 39 892.3 0.2
1996 40 894.8 0.2
1997 41 892.3 0.2
1998 42 892.3 0.2
1999 43 892.2 0.4
2000 44 894.5 0.3
2001 45 892.2 0.2
2002 46 892.4 0.1
2003 47 892.5 0.1
2004 48 895.0 0.2
PLANT

Plant species: Tropical pasture

PLANT WATER USE

Irrigation (mm/year)
3.1
Pan coefficient )
Maximum crop coefficient )
Average Plant Cover )
Average Plant Total Cover )
Average Plant Rootdepth (mm)
Average Plant Available Water Capacity (mm)

Average

Plant Available Water

(mm)
Yield produced per unit transp. (kg/ha/mm)

Page 7

351.

91.
100.
799.
176.
168.

Totl

Irrigation Area(ha)



EB 2.0mm Output.TXT
PLANT NUTRIENT UPTAKE

Dry Matter Yield (Shoots) (kg/ha/yr) 8220.
Net nitrogen removed by plant (kg/ha/yr) 98.
1.19
Net phosphorus removed by plant (kg/ha/yr) 2.
0.03

Shoot Concn (%DM)
Shoot Concn (%DM)

AVERAGE MONTHLY GROWTH STRESS (0O=no stress, 1=full stress)

Month Yield Nitr Temp Water Water
kg/ha Defic Logging
1 645. 0.8 0.0 0.0 0.0
2 602. 0.8 0.0 0.0 0.0
3 689. 0.8 0.0 0.0 0.0
4 641. 0.8 0.0 0.0 0.0
5 624 . 0.8 0.0 0.0 0.0
6 615. 0.8 0.1 0.0 0.0
7 670. 0.8 0.2 0.0 0.0
8 747 . 0.8 0.1 0.0 0.0
9 774. 0.8 0.0 0.0 0.0
10 817. 0.8 0.0 0.0 0.0
11 719. 0.9 0.0 0.1 0.0
12 677. 0.9 0.0 0.1 0.0
No. of normal harvests per year 1.1
SALINITY
Salt tolerance - plant species: tolerant
Average EC of Irrigation Water (ds/m) 0.5 Irrigation (mm/year)
351.0
Average EC of Rainwater (dS/m x10) 0.3 Rainfall (mm/year)
3607.0
Average EC of Infiltrated water (ds/m) 0.1
Av. water-upt-weightd rootzone EC(dS/m s.e.) 0.0
EC soil soln (FC) at base of rootzone (dS/m) 0.1 Deep Drainage (mm/year)
2114.9
Reduction in Crop yield due to Salinity (%) 0.0
Percentage of yrs that crop yld falls below
90% of potential because of soil salinity 0.0
Period ECrootzone ECbase Rel Yield
sat ext in situ
(dS/m) (ds/m) (€))
1957 - 1966 0.05 0.13 100.
1958 - 1967 0.05 0.13 100.
1959 - 1968 0.05 0.13 100.
1960 - 1969 0.05 0.13 100.
1961 - 1970 0.05 0.13 100.
1962 - 1971 0.05 0.13 100.
1963 - 1972 0.05 0.12 100.
1964 - 1973 0.05 0.12 100.
1965 - 1974 0.05 0.12 100.
1966 - 1975 0.05 0.12 100.
1967 - 1976 0.04 0.12 100.
1968 - 1977 0.04 0.12 100.
1969 - 1978 0.04 0.12 100.
1970 - 1979 0.04 0.12 100.
1971 - 1980 0.04 0.12 100.
1972 - 1981 0.04 0.11 100.
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1973 - 1982 0.04 0.12 100.
1974 - 1983 0.05 0.12 100.
1975 - 1984 0.05 0.13 100.
1976 - 1985 0.05 0.13 100.
1977 - 1986 0.05 0.14 100.
1978 - 1987 0.05 0.14 100.
1979 - 1988 0.05 0.14 100.
1980 - 1989 0.05 0.14 100.
1981 - 1990 0.05 0.14 100.
1982 - 1991 0.05 0.14 100.
1983 - 1992 0.05 0.14 100.
1984 - 1993 0.05 0.14 100.
1985 - 1994 0.05 0.14 100.
1986 - 1995 0.05 0.14 100.
1987 - 1996 0.05 0.14 100.
1988 - 1997 0.05 0.14 100.
1989 - 1998 0.05 0.14 100.
1990 - 1999 0.05 0.14 100.
1991 - 2000 0.05 0.13 100.
1992 - 2001 0.05 0.13 100.
1993 - 2002 0.05 0.13 100.
1994 - 2003 0.05 0.14 100.
1995 - 2004 0.05 0.14 100.

GROUNDWATER

KhAAAAAAXAAAAKX

Average Groundwater Recharge (m3/day) 181.8

Average Nitrate-N Conc of Recharge (mg/L) 0.1

Thickness of the Aquifer m 10.0
Distance (m) from Irrigation Area to where
Nitrate-N Conc in Groundwater is Calculated 1000.0

Concentration of NITRATE-N in Groundwater (mg/L)

Year Depth Below Water Table Surface
m 5.0m .Om

1961
1966
1971
1976
1981
1986
1991
1996
2001

9
0
0
0
0
0
0
0
0
0
Last 2004 0

ejoJoJolololololoJo/ o]
(ejoJoJololololololo/ e
ejoloJololololololo)

elolololololololole]
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Equivalent persons 254
Dry weatherProduction (ML/day) 0.0254
Effluent per person (L/day) 100
Effluent per person (L/yr) 36500
Effluent volume per 1000 EPs per year (ML) 36.5
Infiltration low

1 file(s) copied
UNCONDITIONAL FINISH
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P/O Box 3160 Yeronga 4104

40 Reginald St
Rocklea, Qld 4106

A Simmonds & Bristow

Established 1965 ABN 33 010 252 418 Pty Ltd
Attention : Grant Cobbin Client Order No Analysis Soil Ph. : (07)3710 9100
Client : EPCO Australia Batch Reference No.: 64095 Fax: (07)3710 9199
PO Box 111
SUMNER PARK
QLD 4074

Analytical Certificate Page: 1 Of 6

Sam p le Reference 255001 255002 255003 255004 255005 255006 255007
Sample Name EB 1A/1. EB 1A/2. EB 1A/3. EB 1B/2. EB 1B/3. EB 2/2. EB 2/3.
Date Collected 31/08/2005 31/08/2005 31/08/2005 31/08/2005 31/08/2005 31/08/2005 31/08/2005
Date Received 6/09/2005 6/09/2005 6/09/2005 6/09/2005 6/09/2005 6/09/2005 6/09/2005
Date Testing Completed 23/09/2005 23/09/2005 23/09/2005 23/09/2005 23/09/2005 23/09/2005 23/09/2005
Analyte Units
* SP050.5 Water at saturation % 54. 44. 41. 49. 41. 52. 46.
* SP050.6 Soil Classification (Water Con CLAY. CLAY. CLAY. CLAY. CLAY. CLAY.
SP300. Constant Head Permeability AS4 cm/hour 0.7 6.6 3.4 4.4 3.3 7.8 3.8
SC025.111 Calcium as Ca (Soil/Sludge) mg/kg 120.
SC040.2 Exchangeable Sodium mEg/100g 0.1
SC040.3 Exchangeable Potassium mEg/100g 0.2
SC040.4 Exchangeable Calcium mEg/100g 0.1
SC040.5 Exchangeable Magnesium mEg/100g 0.2
SCO055.111 Magnesium as Mg (Soils) mg/kg 600.
* SC060.1 Bulk Density (AS4419-1998) kg/L 11
SC075.111 Potassium as K (Soils) mg/kg 1300.
SC090.111 Sodium as Na (Soils) mg/kg 1200.
SC250.13 Ammonia as N (Tecator) mg/kg 180.
* SC250.22  Nitrate Calc mg/Kg 0.42
SC250.311 Nitrite (1:5 Extract) mg/Kg 0.88
Note : x All tests covered by NATA accreditation except where marked Date: 18/11/2005

For a NATA accreditation certificate please contact us on 1800 620 690

Authorised for release :

Protecting your people, profits and our environment
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Simmonds & Bristow

P/O Box 3160 Yeronga 4104

40 Reginald St
Rocklea, Qld 4106

Established 1965 ABN 33 010 252 418 Pty Ltd
Attention : Grant Cobbin Client Order No Analysis Soil Ph.: (07)3710 9100
Client : EPCO Australia Batch Reference No.: 64095 Fax: (07)3710 9199
PO Box 111
SUMNER PARK
QLD 4074
Analytical Certificate Page: 2 Of 6
Sam p le Reference 255001 255002 255003 255004 255005 255006 255007
Sample Name EB 1A/1. EB 1A/2. EB 1A/3. EB 1B/2. EB 1B/3. EB 2/2. EB 2/3.
Date Collected 31/08/2005 31/08/2005 31/08/2005 31/08/2005 31/08/2005 31/08/2005 31/08/2005
Date Received 6/09/2005 6/09/2005 6/09/2005 6/09/2005 6/09/2005 6/09/2005 6/09/2005
Date Testing Completed 23/09/2005 23/09/2005 23/09/2005 23/09/2005 23/09/2005 23/09/2005 23/09/2005
S&Q(ﬁ{yteNitrate + Nitrite (1:5 extract mUﬂ;itS 1.3
SC250.63  Total Nitrogen mg/kg 1300.
* SC250.8 Organic Nitrogen (calc) mg/kg 1118.7
SC270.2 Available Phosphorus as P mg/kg < 0.006
* 0S610.1 Field Capacity % 31.6
* 0S610.2 Wilting point % 13.3
* 0S610.3 Porosity % viv N.A.
G030.1 Moisture Content @ 406C % 23. 18. 16. 20. 17. 23. 18.
GO040. Conductivity (1:5 Soil:Water) uS/cm 79. 44. 36. 35. 19. 68. 28.
G090. pH [1:5 Soil:Water] 4.2 4.3 4.3 4.5 4.7 4.2 4.5
Note : x All tests covered by NATA accreditation except where marked Date: 18/11/2005

For a NATA accreditation certificate please contact us on 1800 620 690

Authorised for release :

Protecting your people, profits and our environment




P/O Box 3160 Yeronga 4104

40 Reginald St
Rocklea, Qld 4106

A Simmonds & Bristow

Established 1965 ABN 33 010 252 418 Pty Ltd
Attention : Grant Cobbin Client Order No Analysis Soil Ph. : (07)3710 9100
Client : EPCO Australia Batch Reference No.: 64095 Fax: (07)3710 9199
PO Box 111
SUMNER PARK
QLD 4074

Analytical Certificate Page: 3 Of 6

Sam p le Reference 255008 255009 255010 255011 255012 255013 255014
Sam p|e Name EB 3/2. EB 3/3. EB 4/2. EB 4/3. EB 5/2. EB 5/3. EB 1B/1.
Date Collected 31/08/2005 31/08/2005 31/08/2005 31/08/2005 31/08/2005 31/08/2005 31/08/2005
Date Received 6/09/2005 6/09/2005 6/09/2005 6/09/2005 6/09/2005 6/09/2005 6/09/2005
Date Testing Completed 23/09/2005 23/09/2005 23/09/2005 23/09/2005 23/09/2005 23/09/2005 23/09/2005
Analyte Units
* SP050.5 Water at saturation % 50. 50. 51. 47. 53. 46. 53.
* SP050.6 Soil Classification (Water Con CLAY. CLAY. CLAY. CLAY. CLAY. CLAY.
SP300. Constant Head Permeability AS4 cm/hour 25 35 1.3 0.7 5.9 13. 6.2
SC025.111 Calcium as Ca (Soil/Sludge) mg/kg 100.
SC040.2 Exchangeable Sodium mEg/100g 0.1
SC040.3 Exchangeable Potassium mEg/100g 0.1
SC040.4 Exchangeable Calcium mEg/100g 0.1
SC040.5 Exchangeable Magnesium mEg/100g 0.2
SCO055.111 Magnesium as Mg (Soils) mg/kg 120.
* SC060.1 Bulk Density (AS4419-1998) kg/L 1.0
SC075.111 Potassium as K (Soils) mg/kg 1000.
SC090.111 Sodium as Na (Soils) mg/kg 1100.
SC250.13 Ammonia as N (Tecator) mg/kg 130.
* SC250.22  Nitrate Calc mg/Kg 5.70
SC250.311 Nitrite (1:5 Extract) mg/Kg 1.6
Note : x All tests covered by NATA accreditation except where marked Date: 18/11/2005

For a NATA accreditation certificate please contact us on 1800 620 690

Authorised for release : . . .
uthorised for release Protecting your people, profits and our environment
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Simmonds & Bristow

P/O Box 3160 Yeronga 4104
40 Reginald St

Rocklea, Qld 4106

Established 1965 ABN 33 010 252 418 Pty Ltd
Attention : Grant Cobbin Client Order No Analysis Soil Ph.: (07)3710 9100
Client : EPCO Australia Batch Reference No.: 64095 Fax: (07)3710 9199
PO Box 111
SUMNER PARK
QLD 4074
Analytical Certificate Page: 4 Of 6
Sam p le Reference 255008 255009 255010 255011 255012 255013 255014
Sam p|e Name EB 3/2. EB 3/3. EB 4/2. EB 4/3. EB 5/2. EB 5/3. EB 1B/1.
Date Collected 31/08/2005 31/08/2005 31/08/2005 31/08/2005 31/08/2005 31/08/2005 31/08/2005
Date Received 6/09/2005 6/09/2005 6/09/2005 6/09/2005 6/09/2005 6/09/2005 6/09/2005
Date Testing Completed 23/09/2005 23/09/2005 23/09/2005 23/09/2005 23/09/2005 23/09/2005 23/09/2005
S&Q(ﬁ{yteNitrate + Nitrite (1:5 extract mUﬂ;itS 7.3
SC250.63  Total Nitrogen mg/kg 1300.
* SC250.8 Organic Nitrogen (calc) mg/kg 1162.7
SC270.2 Available Phosphorus as P mg/kg < 0.006
* 0S610.1 Field Capacity % 33.6
* 0S610.2 Wilting point % 12.7
* 0S610.3 Porosity % viv N.A.
G030.1 Moisture Content @ 406C % 19. 16. 19. 18. 20. 51. 24.
GO040. Conductivity (1:5 Soil:Water) uS/cm 51. 30. 31. 21. 98. 51. 65.
G090. pH [1:5 Soil:Water] 4.4 4.6 4.5 4.6 4.0 4.3 4.4
Note : x All tests covered by NATA accreditation except where marked Date: 18/11/2005

For a NATA accreditation certificate please contact us on 1800 620 690

Authorised for release :

Protecting your people, profits and our environment
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Simmonds & Bristow

P/O Box 3160 Yeronga 4104

40 Reginald St
Rocklea, Qld 4106

Established 1965 ABN 33 010 252 418 Pty Ltd
Attention : Grant Cobbin Client Order No Analysis Soil Ph.: (07)3710 9100
Client : EPCO Australia Batch Reference No.: 64095 Fax: (07)3710 9199
PO Box 111
SUMNER PARK
QLD
Analytical Certificate Page: 5 Of 6
Sample Reference 255015 255016 255017 255018
Sample Name EB 2/1. EB 3/1. EB 4/1. EB 5/1.
Date Collected 31/08/2005 31/08/2005 31/08/2005 31/08/2005
Date Received 6/09/2005 6/09/2005 6/09/2005 6/09/2005
Date Testing Completed 23/09/2005 23/09/2005 23/09/2005 23/09/2005
Analyte Units
* SP050.5 Water at saturation % 67. 62. 50. 63.
* SP050.6 Soil Classification (Water Con
SP300. Constant Head Permeability AS4 cm/hour 1.8 55 0.3 14.
SC025.111 Calcium as Ca (Soil/Sludge) mg/kg 110. 340. 94. 150.
SC040.2 Exchangeable Sodium mEg/100g 0.2 0.2 <0.1 0.2
SC040.3 Exchangeable Potassium mEg/100g 0.1 0.3 0.1 0.3
SC040.4 Exchangeable Calcium mEg/100g 0.1 0.9 0.1 0.2
SC040.5 Exchangeable Magnesium mEg/100g 0.4 0.9 0.2 0.5
SCO055.111 Magnesium as Mg (Soils) mg/kg 160. 310. 310. 570.
* SC060.1 Bulk Density (AS4419-1998) kg/L 0.7 0.9 0.9 0.8
SC075.111 Potassium as K (Soils) mg/kg 860. 1300. 1400. 1400.
SC090.111 Sodium as Na (Soils) mg/kg 960. 1300. 1100. 1400.
SC250.13 Ammonia as N (Tecator) mg/kg 200. 260. 120. 250.
* SC250.22 Nitrate Calc mg/Kg 5.00 0.70 1.39 6.26
SC250.311 Nitrite (1:5 Extract) mg/Kg 1.7 1.1 0.31 0.14

Note : % All tests covered by NATA accreditation except where marked

For a NATA accreditation certificate please contact us on 1800 620 690

Authorised for release :

Protecting your people, profits and our environment

Date: 18/11/2005
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Simmonds & Bristow

P/O Box 3160 Yeronga 4104

40 Reginald St

Rocklea, Qld 4106

Established 1965 ABN 33 010 252 418 Pty Ltd
Attention : Grant Cobbin Client Order No Analysis Soil Ph.: (07)3710 9100
Client : EPCO Australia Batch Reference No.: 64095 Fax: (07)3710 9199
PO Box 111
SUMNER PARK
QLD 4074
Analytical Certificate Page: 6 Of 6
Sample Reference 255015 255016 255017 255018
Sam p|e Name EB 2/1. EB 3/1. EB 4/1. EB 5/1.
Date Collected 31/08/2005 31/08/2005 31/08/2005 31/08/2005
Date Received 6/09/2005 6/09/2005 6/09/2005 6/09/2005
Date Testing Completed 23/09/2005 23/09/2005 23/09/2005 23/09/2005
sE&B@AdY tenitrate + Nitrite (1:5 extract mbfits 6.7 1.8 1.7 6.4
SC250.63  Total Nitrogen mg/kg 1800. 2100. 930. 2600.
* SC250.8 Organic Nitrogen (calc) mg/kg 1593.3 1838.2 808.3 2343.6
SC270.2 Available Phosphorus as P mg/kg < 0.006 < 0.006 < 0.006 < 0.006
* 0S610.1 Field Capacity % 40.5 41.8 35.3 44.2
* 0S610.2 Wilting point % 175 171 14.5 20.0
* 0S610.3 Porosity % viv 0.58 0.56 0.49 N.A.
G030.1 Moisture Content @ 40gC % 30. 27. 23. 26.
G040. Conductivity (1:5 Soil:Water) uS/cm 120. 96. 52. 120.
G090. pH [1:5 Soil:Water] 41 45 43 3.9
Note : x All tests covered by NATA accreditation except where marked Date: 18/11/2005

For a NATA accreditation certificate please contact us on 1800 620 690

Authorised for release :

Protecting your people, profits and our environment






