
Perth • Sydney • Melbourne | January 2019 – Version 1.0

Department of Primary Industries &

Regional Development

Business Case for Geraldton

Aquaculture Nursery



MWDC / DPIRD | Business Case for Geraldton Aquaculture Nursery Page 2

Table of Contents

Executive Summary...............................................................................................................................4

1 Introduction .....................................................................................................................................9

1.1 Aquaculture in WA..............................................................................................................9

1.2 Mid West Aquaculture ......................................................................................................10

1.3 Mid West Aquaculture Development Zone ...................................................................10

1.4 DPIRD Marine Finfish Hatchery, Fremantle..................................................................12

1.5 Batavia Coast Maritime Institute .....................................................................................13

1.6 Business Case Purpose ......................................................................................................14

Part A: Statement of Purpose.............................................................................................................15

2 Service Need ..................................................................................................................................16

2.1 Anticipated Production of Zone ......................................................................................16

2.2 Services to Support Production........................................................................................17

2.3 Justification for Government Involvement.....................................................................19

2.4 Summary of Need ..............................................................................................................21

3 Gap Analysis..................................................................................................................................22

3.1 Hatchery Capacity and Capability ..................................................................................22

3.2 Nursery Capability and Capacity ....................................................................................23

3.3 Broodstock Facilities..........................................................................................................25

3.4 Summary of Gap Analysis................................................................................................27

4 Strategic Alignment......................................................................................................................28

4.1 State Government ..............................................................................................................28

4.2 Federal Government ..........................................................................................................31

4.3 Industry ...............................................................................................................................32

4.4 Summary .............................................................................................................................33

Part B: Options Analysis ....................................................................................................................34

5 Investment Objectives .................................................................................................................35

5.1 Identification of Objectives ...............................................................................................35

5.2 Weighting of Objectives ....................................................................................................36

6 Option Identification ...................................................................................................................37

6.1 Do Nothing .........................................................................................................................37

6.2 Development of Nursery Capability at the DPIRD Fremantle Hatchery...................37

6.3 BCMI Site – Integrated Development .............................................................................37

6.4 BCMI Site – Separated Development ..............................................................................39

6.5 Alternative Geraldton Location .......................................................................................41

7 Option Assessment.......................................................................................................................42

7.1 Qualitative Assessment.....................................................................................................42

7.2 Financial Assessment ........................................................................................................48

7.3 Preferred Option ................................................................................................................50

Part C: Implementation ......................................................................................................................51

8 Facility Operation .........................................................................................................................52

8.1 Timing for Operations Commencement .........................................................................52

8.2 Operating Cost ...................................................................................................................52



MWDC / DPIRD | Business Case for Geraldton Aquaculture Nursery Page 3

9 Nursery Operating Model ...........................................................................................................54

9.1 Potential Operating Models..............................................................................................54

9.2 Considerations in Operating Model Selection ...............................................................56

9.3 Preferred Operating Model ..............................................................................................58

10 Recommendation ..........................................................................................................................59

10.1 Preferred Operating / Funding Model ............................................................................59

10.2 Next Steps ...........................................................................................................................59

Appendix A – Capital Cost Estimates ..............................................................................................60



MWDC / DPIRD | Business Case for Geraldton Aquaculture Nursery Page 4

Executive Summary

This Business Case seeks to address future needs to support the development of the

marine finfish industry within the Mid West region of Western Australia (WA),

including in the Mid West Aquaculture Development Zone (Zone), and ensure this

sector can play an effective role in the continued development of the State’s economy

and wider aquaculture industry.

The Business Case recommends capital funding of $7.98m and recurrent funding of

up to $1.82m per annum (offset by commercial sales dependent on volumes and

prices) to enable the Department of Primary Industries and Regional Development

(DPIRD) to establish a purpose-built marine finfish nursery on an undeveloped

eastern area of the Batavia Coast Maritime Institute (BCMI).

The Department of Training and Workforce Development (DTWD) manages the

BCMI site on behalf of the VET (WA) Ministerial Corporation. DTWD has agreed to

enter into a Memorandum of Understanding with DPIRD for the proposed nursery.

Aquaculture in the Mid West

The State Government (through the Mid West Development Commission), Marine

Fishfarmer’s Association and the Australian Centre for Applied Aquaculture Research

have worked cooperatively over the last decade, under a cluster approach, to

undertake trials to investigate the viability of growing finfish in the Mid West. The

success of these trials has resulted in commercial interest from the private sector to

establish finfish aquaculture in the region with a particular focus on the yellowtail

kingfish species. The State Government has also worked to support this industry by

establishing the Mid West Aquaculture Development Zone.

The Zone is a 3,000-hectare zone comprised of a northern area of 2,200 hectares and a

southern area of 800 hectares, approved for a maximum biomass or standing crop of

24,000 tonnes (which is equivalent to an annual production or harvest of 48,000 tonnes

of a species such as yellowtail kingfish). WTN Nominees and Pelsaert Pty Ltd holds

an aquaculture licence for the southern, 800-hectare area of the Zone, and Huon

Aquaculture Company Pty Ltd (Huon) was granted an aquaculture licence and lease

for the 2,200-hectare northern area in October 2018. Both parties, as well as any other

aspiring aquaculture producers in the Mid West will be reliant on hatchery and

nursery services to provide juvenile fish stocks, particularly as the industry is

established.

The aquaculture industry in WA is largely supported by Government through the

DPIRD Fremantle Hatchery, which currently provides barramundi hatchery services

to support activities in the Kimberley Aquaculture Zone, and some yellowtail kingfish

hatchery services, alongside its research function.

Aquaculture in the Mid West region is currently supported through the activities of

DPIRD Fremantle Hatchery and the BCMI. The BCMI campus is a training, research

and development facility located in Geraldton, that conducts some aquaculture and

hatchery activities, with part of the site utilised by DPIRD Fremantle Hatchery for

yellowtail kingfish nursery and broodstock holding activities.
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Business Case Purpose

The facilities and activities of the DPIRD Fremantle Hatchery and the BCMI are

insufficient to support the desired growth of the Zone, and the State Government’s

broader ambitions for aquaculture in the Mid West, which is to develop a commercial

finfish industry that will create more than 100 direct jobs within four years, and by

2030 potentially more than 3,000 direct and indirect jobs

This Business Case therefore seeks to define the need for capital investment, and the

optimal form of this investment, to support the development of aquaculture in the

Mid West.

Service Need

The base service need for the Mid West aquaculture industry, addressed through this

Business Case, is the production of 100,000 yellowtail kingfish juveniles per month to

sufficient size that they are ready for placement in sea cages. This service need

encompasses the following elements:

 Hatchery capacity to supply 100,000 juvenile fish per month;

 Nursery capacity to grow juvenile fish to an appropriate size for release into sea

cages, initially catering for a volume of 100,000 juveniles per month; and

 Broodstock facilities at multiple locations to house sufficient broodstock to

support the breeding activities outlined above.

There is strong evidence of the involvement of state and Northern Territory

governments in developing the aquaculture industry in jurisdictions across Australia,

and evidence of such support in recent history in WA. Several states and territories

indicate a precedent for Government involvement in, and funding of, hatchery and

nursery establishment and operation. It is therefore considered appropriate that

Government support the provision of this identified need in order to develop the

aquaculture industry in the Mid West region.

The requirement for a nursery facility to support the growth of the Mid West

aquaculture industry, as set out in this Business Case, is consistent with, and

underpinned by, the policy and strategic direction of the WA Government, the

Federal Government, and industry groups.

Gap Analysis

There is a requirement for the provision of the following facilities to support the

initial development of commercial-scale aquaculture within the Zone and the broader

development of aquaculture in the Mid West:

 Nursery facility housing 6 x 10,000 L tanks, 6 x 20,000 L tanks, and 6 x 50,000 L

tanks;

 All supporting infrastructure to enable nursery operation, including seawater

supply and treatment, and internal nursery requirements;

 Broodstock holding facility, of 4 x 50,000 L tanks with appropriate supporting

equipment and infrastructure;

 Supporting office and amenities to allow for staffing and operation of the

nursery and broodstock holding facility; and

 Hatchery works at the DPIRD Fremantle Hatchery to increase production

capacity to required levels to support the Geraldton nursery.

This Business Case recommends the development of a facility housing the elements

outlined above.
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Options Identification

A number of location and facility alternatives were identified as potential options to

develop the proposed finfish nursery.

The following options were identified and assessed as part of the Business Case

development process:

1. Do Nothing

2. Development of Nursery capability at DPIRD Fremantle Hatchery

3. BCMI Site – Integrated Development

4. BCMI Site – Separated Development

5. Alternative Geraldton location

Investment Objectives

The following objectives have been developed for the finfish nursery:

 Deliver required volumes of juvenile fish to support growth of the Mid West

aquaculture industry and the Zone;

 Meet timing and stock availability requirements to support industry growth;

 Provide a suitable environment for aquaculture activity, including water

quality, biosecurity and other considerations; and

 Support Government policy and strategic direction in relation to development

of aquaculture.

Each option was assessed for its qualitative suitability and ability to meet these

objectives. The qualitative assessment is summarised in Table 1.

Table 1: Qualitative Assessment Results

Option Score (/5) Rank

1 - Do Nothing 1.7 4

2 - Development at DPIRD Fremantle Nursery 1.2 5

3 - BCMI Site - Integrated Development 3.2 3

4 - BCMI Site - Separate Development 4.8 1

5 - Alternative Geraldton Site 4.3 2

The three options which achieved a qualitative score greater than 2.5, and hence

passed the qualitative assessment, were progressed to a value for money assessment.

To inform the assessment, the capital cost for each of these options was determined,

as shown in Table 2.

Table 2: Capital Cost for Evaluated Options

Option Capital Cost Qualitative Score

3 - BCMI Site - Integrated Development $7.98m 3.2

4 - BCMI Site - Separate Development $7.98m 4.8

5 - Alternative Geraldton Site $9.41m 4.3
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Preferred Option

The preferred option is Option 4: BCMI Site – Separate Development. This option is

preferred because:

 It achieves the highest qualitative score of all options; and

 It has the lowest capital cost of those options which are considered qualitatively

suitable and hence have been costed.

Separate development, as opposed to an integrated development with BCMI provides

a number of qualitative benefits and a better overall environment for aquaculture,

while the additional cost, and uncertainty over availability of a site, means that

pursuing an alternative site at Geraldton is not considered a viable option.

Preferred Operating Model

The preferred operating model involves two distinct stages:

1. Government ownership and operation of the nursery during establishment of

nursery operations and growth of the industry in the Mid West; and

2. A transition to operation by a private sector party or parties, under a sale, lease

or similar arrangement, once the industry is established.

Prior to transition of operations it is recommended that Government conduct a review

to establish the following:

 Whether the facility be sold or leased to an operator; and

 Whether a single private sector party may be the preferred operator, or whether

Government should work collaboratively with industry participants to form a

co-operative structure.

It is not possible to make an informed recommendation on these aspects at the current

time, as they are highly dependent on the growth of the aquaculture industry in the

Mid West over the intervening period.

It is recommended that Government set a target time for transition to industry

operation, notionally after 5 years of Government operations. It is also recommended

that Government set a framework for allocation of juvenile fish produced by the

nursery, in terms of both volume and quality of stock, allowing for operators holding

leases within the Zone, as well as any existing or potential aquaculture operators who

may wish to establish additional operations separate to the Zone.

Recommendation

It is recommended that Government support the development of a nursery and

broodstock housing facility for yellowtail kingfish at the BCMI site in Geraldton,

through commitment of $7.98m of capital funding and a commitment to provide

operating funding for an initial five-year period.

The full scope of works recommended to be delivered includes the following:

 A nursery facility capable of producing 1.2 million juvenile yellowtail kingfish

per year;

 Broodstock housing facility with four tanks to provide for seasonal rotation;

and

 Expansion of the hatchery capability at the DPIRD Fremantle Hatchery, to

provide sufficient stock to the nursery.
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It is recommended that Government fund the capital investment required and commit

to full Government operation of the nursery for a period of five years, with the annual

operating cost estimated to be $1.82m per annum. The operating cost will be largely

offset by the sale of juvenile fish to commercial operators. Prior to the completion of

this period, Government should investigate options for transition of operations to

industry, with the choice of a sale, lease or alternative ownership arrangement, and

the preferred nature of the operating party, to be determined at the time subject to the

overall development of the Mid West aquaculture industry.
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1 Introduction

This Business Case seeks to address future needs to support the development of the

marine finfish industry within the Mid West region of Western Australia (WA),

including in the Mid West Aquaculture Development Zone (Zone), and ensure this

sector can play an effective role in the continued development of the State’s economy

and wider aquaculture industry.

1.1 Aquaculture in WA

Aquaculture is a fast-growing food production sector, set to overtake capture fisheries

as the major source of seafood worldwide within the next decade. This trend is

reflected in the Australian fisheries industry, with 43 per cent of the value of

Australian fisheries production coming from aquaculture.

For Western Australia, aquaculture forms a comparatively small proportion of the

fishing industry. In total in 2015-16, WA’s wild-catch and aquaculture fishery

industry produced a gross value of production (GVP) of $593 million, approximately

20% of the $3.03 billion Australian fishing industry production. The gross value of

Western Australia’s fishing industry is dominated by wild-catch fisheries, which

averaged 77 per cent of the total value over the period 2005-06 to 2015-16. In 2015-16

aquaculture accounted for just 15% of the GVP of WA’s fishing industry production,

with the majority of this coming from the pearling industry.

The GVP contributed by non-pearling aquaculture in WA was only $10.8 million in

2015-16, less than 2% of the WA fishing production. This is the lowest aquaculture to

wild-catch production ratio of any Australian state or territory. Given the $1.3 billion

size of the Australian aquaculture industry, Western Australia made up less than 1%

of the Australian aquaculture production in 2015-16.

While seafood aquaculture production in WA has not historically been large

compared to wild-catch fisheries, there has been recent growth in the sector. The

aquaculture production in WA increased from 715 tonnes in 2015/16 to 1,502 tonnes in

2016/17. The GVP of WA aquaculture increased by a similar factor from 2015/16 to

2016/17, from $10.8 million to $21.7 million. This growth is shown in the following

table.

Table 3: Aquaculture in WA

2014/15 2015/16 2016/17

Aquaculture Production

(Tonnes)

1,104 715 1,502

GVP of Aquaculture

Production ($ Million)

$15.0 $10.8 $21.7
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1.2 Mid West Aquaculture

Indian Ocean Fresh Australia (IOFA), a local aquaculture licence holder, has been

investigating marine fish aquaculture opportunities in the Mid West for nearly 20

years. The preliminary work IOFA carried out resulted in the company focusing on

the production of hatchery-reared yellowtail kingfish and commencing pilot grow out

trials at an offshore site in Champion Bay, within Geraldton Port waters. The

purposes of the trials were to develop local skills and learnings in respect of culture

technology and site-related factors such as water temperature, feed conversion

efficiency and propensity for disease, as well as to test market acceptance of the final

product.

During this process it became clear there was a lack of facilities suitable to support the

development of large-scale marine finfish aquaculture in the State. The Mid West

Development Commission (MWDC) and the-then Australian Centre for Applied

Aquaculture Research (now the DPIRD Marine Finfish Hatchery, Fremantle)

commenced working with the industry to facilitate and fund some key elements to

assist the development of this new industry for the region. Two successful yellowtail

kingfish trials were then activated (in 2011 and 2016), the outcomes of which

increased knowledge and understanding of the potential for establishing a marine

finfish aquaculture industry in the Mid West.

1.3 Mid West Aquaculture Development Zone

In 2011 the State Government allocated funding for establishment of two aquaculture

development zones, one in the Kimberley and one in the Mid West. This funding was

allocated in response to factors that included:

 Representations made by the Aquaculture Council of WA (ACWA), calling for

the establishment of zones pursuant to legislation established for that purpose;

 The need to support expansion of the growing barramundi aquaculture industry

in the Kimberley;

 A need for a zone in the Mid West, following identification of various bio-

economic characteristics of the region that suggest its capacity to support a large-

scale aquaculture sector (which was validated by the successful yellowtail

kingfish growout trials conducted by the Marine Fishfarmers’ Association (MFA)

in partnership with the MWDC;

 Increased demand for finfish; and

 The existing barriers to entry for an aquaculture company to set up a farm within

a reasonable time.

Following significant investigations to identify a suitable location for establishment of

the Mid West Zone, two areas were identified in State waters near the Abrolhos

Islands.

On 15 September 2017, the Minister for Fisheries declared the Zone, making the site

the second aquaculture development zone to be established in Western Australia.

Cultured species within the Zone are restricted to marine finfish native to the Western

Australian West Coast Bioregion. These include species such as yellowtail kingfish,

amberjack, mahi mahi, cobia, snapper, mulloway, coral trout and various cod and

tropical snapper species.
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The Zone is located within the Fish Habitat Protection Area (FHPA) of the Houtman

Abrolhos archipelago, 65 kilometres west of Geraldton. The Zone is a 3,000-hectare

zone comprised of a northern area of 2,200 hectares and a southern area of 800

hectares, as shown in Figure 1.

Figure 1: Mid West Aquaculture Development Zone

Based on environmental studies and modelling, the maximum biomass (that is, the

total weight of fish in the water at any time) allowed in the Zone is 24,000 tonnes. In

this context, “production” refers to the quantity of fish harvested. There is a

relationship between biomass and production: for a species with a rapid growth such

as yellowtail kingfish, a biomass of 24,000 tonnes is equivalent to an annual

production of 48,000 tonnes. This equates to an economic value of approximately $400

million at current market prices. The maximum biomass of 24,000 tonnes was deemed

environmentally acceptable by the Minister for Fisheries based on an assessment by

the EPA of the environmental impact caused by the activities within the Zone.
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The contribution of the Zone in relation to current aquaculture production in WA is

shown in Figure 2, demonstrating its large underlying potential.

Figure 2: Potential Economic Contribution of Zone

The Department of Primary Industries and Regional Development (DPIRD) invited

applications for aquaculture licences and leases within the Zone following its

declaration in September 2017. Aquaculture licences are granted by the CEO of

DPIRD and leases by the Minister for Fisheries. Currently, aquaculture licences have

been granted for both areas within the Zone and a lease has been granted for the

northern area.

WTN Nominees and Pelsaert Pty Ltd holds an aquaculture licence for the southern,

800-hectare area of the Zone.

Huon Aquaculture Company Pty Ltd (Huon), a major publicly listed aquaculture

company that operates aquaculture farms in Tasmania and New South Wales, was

granted an aquaculture licence and lease for the larger northern area in October 2018.

Huon is planning to grow yellowtail kingfish, using juveniles supplied from the

proposed nursery.

1.4 DPIRD Marine Finfish Hatchery, Fremantle

The aquaculture industry in WA is largely supported by Government through the

DPIRD Fremantle Hatchery (previously known as the Australian Centre for Applied

Aquaculture Research, the facility transitioned to DPIRD on 1 July 2018). The DPIRD

Fremantle Hatchery was established in 1993 with a charter to assist development of

the marine aquaculture industry in WA. Its purpose was to increase the productivity

and market competitiveness of the WA aquaculture industry by conducting applied

research and development projects and providing a finfish hatchery service.
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The main DPIRD Fremantle Hatchery outcomes since leaving the TAE industry are

the production of fish for industry and the provision of fish research services to

industry.

Major outputs of the DPIRD Fremantle Hatchery in recent years include the

following:

 The supply of one million juvenile barramundi per annum for a commercial

producer, Marine Produce Australia, under a commercial contract since 2010;

 Yellowtail kingfish research as part of the Australian Seafood Cooperative

Research Centre (Australian Seafood CRC);

 Restocking projects in conjunction with the WA peak recreational fishing body,

Recfishwest, for black bream, mulloway and prawns;

 Consultancies relating to kingfish hatchery production; and

 The provision of yellowtail kingfish juveniles for commercial operations in the

Mid West.

DPIRD Fremantle Hatchery currently supplies juvenile barramundi to Western

Australian aquaculture fisheries. DPIRD Fremantle Hatchery has had commercial

contracts with Marine Produce Australia (MPA) since 2010 to produce 1 million

barramundi juveniles per annum for their sea cage growout facility located in the

Kimberley Aquaculture Development Zone, in Cone Bay. DPIRD Fremantle Hatchery

has continued to meet the service need for juvenile finfish in the Mid West region

from their Fremantle hatchery during this period.

It is currently anticipated that DPIRD Fremantle Hatchery will supply all juveniles

required to support operations in the Zone, at least during initial industry

development stages. This is consistent with precedent from other major Australian

aquaculture industries, such as salmon and tuna, where Government-supported

hatcheries have aided the establishment of the industry through supply of juveniles,

as well as provision of technical expertise.

1.5 Batavia Coast Maritime Institute

Aquaculture in the Mid West region is currently supported through the activities of

DPIRD Fremantle Hatchery, as outlined above, and the Batavia Coast Maritime

Institute (BCMI).

The BCMI campus is a training, research and development facility located in

Geraldton. BCMI opened in 2006 and offers several courses up to diploma level in

areas including aquaculture, laboratory science, conservation & land management,

and marine and environmental science.

The Department of Training and Workforce Development (DTWD) manages the

BCMI site on behalf of the VET (WA) Ministerial Corporation.

The Geraldton site currently has the following facilities:

 Aquaculture hatchery: A hatchery and associated facilities including a seawater

intake and discharge system, which depends heavily on an advanced filtration

capability;

 Computer lab: A wide range of marine and aquaculture related software is

available;

 Marine vessels: A 20m marine vessel and several other boats used for maritime

and aquaculture training are housed at the facility;

 Environmental testing laboratory: Used for water and soil analysis; and
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 Greenhouses: Five plant shade houses have recently been constructed on the

site.

While primarily an educational site, BCMI has provided leased space and services to

DPIRD Fremantle Hatchery for their current activities in relation to ocean growing of

yellowtail kingfish. The BCMI site also includes the Abrolhos Island Research

building that is owned by DPIRD and provides existing office and laboratory areas.

BCMI’s commercial activities primarily focus on the culture of marine aquarium fish.

1.6 Business Case Purpose

The facilities and activities of the DPIRD Fremantle Hatchery and the BCMI are

insufficient to support the desired growth of the Zone, and the State Government’s

broader ambitions for aquaculture in the Mid West.

This business case therefore seeks to define the need for capital investment, and the

optimal form of this investment, to support the development of aquaculture in the

Mid West.
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Part A: Statement of Purpose
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2 Service Need

The primary need addressed in this Business Case is the breeding and grow-out of

juvenile yellowtail kingfish, and possibly other marine finfish species in the future, to

support aquaculture growout operations in the Zone and other coastal waters in the

Mid West. This section defines and quantifies this need.

2.1 Anticipated Production of Zone

For the immediate future, the growth ceiling for the Zone is full utilisation of the

available zone area. This would mean reaching the maximum annual production of

48,000 tonnes. In the future, should the lease ownership change, or the Zone be

expanded, or additional sites be established in coastal waters not in the Zone, the

potential for finfish produced will depend on the number and size of leases per site,

the site separation and biosecurity.

The harvest of finfish from the Zone is planned to be delivered in stages as capacity

increases. Based on feedback from industry, the desired harvestable biomass of

yellowtail kingfish in the first stage is approximately 4,000 tonnes per annum. This

production volume is also aligned to goals for production of the Zone outlined by the

MWDC.

Dependent on the size of fish at harvest, and the mortality rate of fish at sea, this

translates to a range of juvenile volumes of between 85,000 and 110,000 per month as

shown in Table 4. This table considers a range of final fish sizes, with DPIRD

Fremantle Hatchery suggesting fish size at harvest of 3.5 to 3.75 kg, and Huon

indicating size of up to 4.5 kg.

Table 4: Stage 1 Harvest Requirements

Harvested Fish Size 3.5 kg 4 kg 4.5 kg

Assumed Mortality Rate 15.00% 15.00% 15.00%

Target Annual Production 4,000 4,000 4,000

Required Juveniles per Annum 1,314,286 1,150,000 1,022,222

Required Monthly Juvenile

Production
109,524 95,833 85,185

Trials run by Huon at its Port Stephens aquaculture farm, where it harvested

approximately 60,000 yellowtail kingfish, amounting to approximately 250 tonnes,

indicate a fish mass of around 4 kg. Hence the initial service need is for production of

approximately 100,000 juveniles per month, to support an initial commercial

operating stage of the Zone. This juvenile production would be ample to supply any

pilot or start-up aquaculture works.
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In order to reach the maximum allowable harvested biomass of 48,000 tonnes per

annum, nursery capacity will be required to supply between 1.05 million and 1.57

million nursery-age yellowtail kingfish per month, depending on the average

harvested fish size. These juvenile equivalent biomass values are presented in the

following table with varying fish harvest sizes. As before, a mortality rate of 15% is

assumed in all cases, which is at the upper limit of a range which is likely during

commercial production based on other species and previous trial work on yellowtail

kingfish.

Table 5: Juveniles and Equivalent Biomass Harvested

Harvested Fish Size 3.00kg 3.75kg 4.5kg

Assumed Mortality Rate 15% 15% 15%

Supplied Juveniles/Month 1,568,627 1,254,902 1,045,752

Biomass Harvested/Annum (Tonnes) 48,000 48,000 48,000

Table 5 suggests that ultimate annual production requirements for hatchery and

nursery facilities to support the Zone, at its current licensed volume, are between 1.0

and 1.5 million juveniles per month. Well before production volumes reach this level

it is anticipated that the proposed nursery operation may transition to private

operators. Therefore, the service need considered in this Business Case is hatchery

and nursery facilities to supply sufficient juveniles for the anticipated first stage of

commercial production, with consideration of the potential for future expansion made

within the evaluation of options.

The required production of approximately 100,000 fish per month is aligned with

initial projections of industry as understood through consultation conducted in

developing this Business Case. Huon has indicated an initial monthly intake of

approximately 60,000 fish, leaving sufficient capacity to supply IOFA, WTN-Pelsaert,

or other parties seeking to undertake marine finfish aquaculture outside the declared

Zone.

2.2 Services to Support Production

The aquaculture production cycle for marine finfish requires a hatchery and nursery

to grow fish through successive egg, larval and juvenile stages, until the juvenile fish

are large enough to be stocked in offshore sea cages, in which they are grown to

market size.

The services required to support the volume need outlined above can be classified

broadly into three categories:

 Supply of ex-hatchery juvenile fish (one gram);

 Grow-out and supply of ex-nursery juvenile fish (between 30 and 100 grams);

and

 Holding of wild and first-generation broodstock fish for spawning purposes

and supply of viable eggs.

The requirements for each of these services are outlined in the following sections.
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2.2.1 Seedstock and Juvenile Fish

The provision of mass quantities of juvenile finfish as seedstocks for start-up

commercial aquaculture ventures is considered a critical element of the framework

the Government is establishing to support growth and development of the State’s

aquaculture industry. These seedstocks are required for initial trials and subsequently

for commercial start-up operations.

Before making the decision to invest in a large-scale aquaculture project, commercial

operators invariably establish a smaller trial or “pilot” farm stocked with sentinel fish

to test the various parameters that determine financial viability, such as growth rate,

food conversion efficiency and survival. Some investors may be in a position where

they can obtain fish from their own hatchery if they have one; however, in most cases,

the ability to acquire juvenile fish from an existing facility such as the DPIRD

Fremantle Hatchery is essential.

The DPIRD Fremantle Hatchery is currently the only facility in WA capable of

supplying commercial quantities of juvenile finfish. While the DPIRD Fremantle

Hatchery has the technical expertise and resources to adequately meet current

demand, the anticipated expansion of the aquaculture industry in WA, particularly

through utilisation of the Zone, will mean expansion of DPIRD Fremantle Hatchery’s

facilities or additional private hatcheries will be essential.

2.2.2 Nursery Services

In most cases, juveniles produced from a hatchery are too small and not adequately

robust to survive in, or will not be able to obtain the feeds they require from, a sea

cage environment. These juveniles are supplied from a hatchery at between one and

five grams and are not generally fit to be transferred to a grow-out facility until they

are at least 30 grams or larger. Juveniles spend time in a tank-based nursery

environment prior to being transferred to the grow-out facility which generally uses

sea cages.

The requirements of a nursery system are dependent on the type of fish stocked.

Strongly cannibalistic species such as yellowtail kingfish will require lower stocking

densities and more frequent grading, while fast-maturing and highly active species

like mahi mahi will require larger tanks with internal systems designed to reduce wall

strikes. A commercial yellowtail kingfish nursery operated by a private company in

South Australia holds juvenile fish until they are 75 days old and weigh up to 35

grams. That means mass transport is be much more resource intensive than at an

earlier age. For that reason, nurseries are almost always located close to the areas

where the finfish are grown out.

The need for a nursery is for a facility of sufficient capacity to support the first stage of

the Zone, being capacity for grow-out of 100,000 juveniles per month.

2.2.3 Broodstock Housing

Supply of eggs for hatchery operations generally comes from broodstock of known

genetic origin and quality. These broodstock must be housed in designated, biosecure

facilities to optimise fish health, spawning capability and generally the integrity of the

population.
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To support the nursery and activities outlined above, there is a need for sufficient

broodstock facilities to house broodstock in a suitable volume of water that provides

an environment suitable for aquaculture purposes. There is also potentially a need for

redundancy, or physical separation of brood stock facilities, to reduce risk and

provide additional and reliable supply of viable eggs in the case of an adverse fish

health or biosecurity event.

2.3 Justification for Government Involvement

The barriers to entry for private entities in the aquaculture industry are significant.

The high investment costs required to establish an aquaculture farm, including costs

of complying with the regulatory requirements and undertaking feasibility trials,

mean that few entities have the capacity to enter the market without some level

Government assistance to reduce risk.

WA is well positioned to become a significant aquaculture producer; however, the

WA aquaculture industry is small and still developing. The WA State Government is

firmly of the view that broad support for this industry is critical through its

developmental stages, and that a long-term view is needed to allow the industry to

develop and mature to its full potential. To attract investment in the WA aquaculture

industry and accelerate its development, the Government has focused on six key

areas; namely, strategic planning, fish health (including biosecurity), research,

regulatory reform, infrastructure and development. Some of the key elements of these

areas, several of which are elaborated in the Government’s election commitments, are:

 Development of a long-term State aquaculture strategy;

 Providing additional capacity and resources for the DPIRD Aquatic Animal

Health section;

 Ensuring research activities are driven by and aligned with industry

requirements;

 Implementing a red-tape reduction program;

 Providing critical support for the DPIRD Fremantle Hatchery for the marine

finfish sector and establishing a marine shellfish hatchery in Albany; and

 The establishment of aquaculture development zones in the Kimberley and Mid

West regions and off the State’s southern coastal areas.

Collectively, these elements form the framework needed to attract investment in

aquaculture in WA and the support needed to underpin development of a large-scale

industry.

There is a history of development of infrastructure and frameworks to support

commercial operations in aquaculture, including the following:

 Government development of the Albany Shellfish Hatchery and contracting of

an industry operator to run it;

 Use of the DPIRD Fremantle Hatchery to provide stocks for commercial

production and recreational barramundi fishing in the Kimberley; and

yellowtail kingfish in the Mid West;

 Support for in situ trials of yellowtail kingfish by Marine FishFarmers’

Association and IOFA in the Mid West; and

 Development of the Kimberley and Mid West Zones, where Government

secured strategic environmental and other approvals to provide a simpler

process to commencing operations for commercial parties.
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Given this precedent within Western Australia, it is appropriate that Government

provide support in the form of capital and operating funding for the establishment of

a marine finfish nursery, given the potential impacts on industry.

2.3.1 Precedent from Other Jurisdictions

The commitment of other state and territory governments towards developing the

aquaculture industry has been reflected in the involvement and assistance provided

in the hatchery and nursery stages of the full aquaculture production cycle. In

Tasmania, which has the largest share of aquaculture GVA in Australia, many of the

salmon aquaculture farms are supplied by Government-industry cooperative salmon

hatcheries, where the fingerlings are sold at-cost to private producers.

The table below presents a number of examples of government involvement in both

hatchery and nursery operations in other Australian states and New Zealand.

Table 6: Government Involvement in Aquaculture

State/Country Operator / Project Government Involvement

Tasmania Saltas Hatchery established under

Government/industry joint venture

Inland Fisheries Service

Hatchery

Publicly funded hatchery for restocking and

research purposes

Australian Seafood

Industries

Oyster hatchery funded through industry

levies, Commonwealth grants and operational

revenue

SA South Australian

Research and

Development Institute

Use of SARDI owned and operated facilities to

support industry

SA Oyster Hatchery Government involvement in hatchery prior to

privatisation

Victoria Queenscliffe Research

Centre

Facility developed and operated by

Government to provide mussel spat to

commercial operators

NSW Gaden Trout Hatchery DPI-operated hatchery supplying trout and

salmon for restocking and aquaculture

Narrendera Fisheries

Centre

DPI-operated and funded hatchery supporting

restocking and research activities

Port Stephens Fisheries

Institute

Government operated research facility also

providing hatchery services to industry for

oysters, prawns and finfish

Selected Oyster

Company

Oyster hatchery supported by Government

Huon Joint Venture Government obtainment of lease for

aquaculture research, and commercial joint

venture with Huon to research yellowtail

kingfish farming in the area.

Queensland Gladstone Area Water

Board

Commercial scale hatchery providing stock to

commercial aquaculture projects
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State/Country Operator / Project Government Involvement

Queensland Tropical

Finfish

Government-supported hatchery project,

transitioned to private operation in 2015

NT Darwin Aquaculture

Centre

Government-operated research centre with

commercial barramundi juvenile production

New Zealand Aotearoa Fisheries Privately run, taken over from independent

science organisation with Government

support.

SPATnz Mussel

Hatchery, Nelson

Collaboration between Government and

industry, with equal private and public

funding

2.4 Summary of Need

The base service need for the Mid West aquaculture industry, addressed through this

Business Case, is the production of 100,000 yellowtail kingfish juveniles per month to

sufficient size that they are ready for placement in sea cages. This service need

encompasses the following elements:

 Hatchery capacity to breed 100,000 juvenile fish per month;

 Nursery capacity to grow juvenile fish to an appropriate size for release into sea

cages, initially catering for a volume of 100,000 juveniles per month; and

 Broodstock facilities at multiple locations to house sufficient broodstock to

support the breeding activities outlined above.

There is strong evidence of the involvement of state and Northern Territory

governments in developing the aquaculture industry in jurisdictions across Australia,

and evidence of such support in recent history in WA. Several states and territories

indicate a precedent for Government involvement in, and funding of, hatchery and

nursery establishment and operation. It is therefore considered appropriate that

Government support the provision of this identified need in order to continue to

develop the aquaculture industry in the Mid West region.
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3 Gap Analysis

This section identifies the ability of current facilities and services to meet the Service

Need identified and details the gap which must be addressed through provision of

infrastructure through this Business Case. The gap analysis is addressed under each

of the three key service need elements identified in Section 2.

3.1 Hatchery Capacity and Capability

Hatchery services for marine finfish aquaculture in WA are currently provided by the

DPIRD Fremantle Hatchery. It is anticipated that this will continue to be the case for

the initial stages of development of the Zone.

Currently, the DPIRD Fremantle Hatchery has the capacity to produce the quantities

of barramundi and yellowtail kingfish shown in Table 7, assuming that there is no

limitation of egg supply.

Table 7: DPIRD Fremantle Hatchery Production Volumes – Current

Item Fish Production Run
Capacity

Annual Capacity

Juveniles Barramundi 300,000 per run

8 runs per annum

2.4 million

Yellowtail Kingfish 100,000 per run

5 runs per annum

500,000

Nursery Barramundi No capacity as

transport to Cone

Bay is prohibitive

0

Yellowtail Kingfish 200,000

(Up to 30 grams per

fish)

200,000

Table 7 suggests there is not sufficient capacity at the DPIRD Fremantle Hatchery to

provide 100,000 yellowtail kingfish juveniles per month, for an annual total of 1.2

million. However, the proposed staged development of a yellowtail kingfish nursery,

as contemplated under this Business Case will relieve the Fremantle DPIRD

Fremantle Hatchery site of its nursery responsibilities for yellowtail kingfish, freeing

space for additional hatchery volumes.

The DPIRD Fremantle Hatchery estimates that once relieved of responsibility for

yellowtail kingfish nursery supply, it will be able to convert the existing facilities into

juvenile finfish hatcheries with a capacity of 2.4 million yellowtail kingfish per year.

This will satisfy the requirements of the Zone for the first and ensuing stages of

development, so the DPIRD Fremantle Hatchery will be able to meet the service need

for initial production. However, demand for more than 200,000 juveniles per month

will mean that additional hatchery capacity will be required.

Meeting supply requirements of 200,000 juveniles per month will require more

reliable supply of greater quantities of viable yellowtail kingfish eggs than the DPIRD

Fremantle hatchery can currently achieve, however this volume of egg supply is

assumed to be achievable once broodstock facilities outlined below are operational.
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While tank capacity and floor space at Fremantle are capable of achieving these

capacities, some additional lighting, heating, enclosure, monitoring, grading and fish

movement upgrades will be required. DPIRD Fremantle Hatchery has conducted

technical assessments and scoping to determine the extent of work required, and

determined the budget required for these works to be $250,000.

The DPIRD Fremantle Hatchery has been holding broodstock and conducting

research into the culture of yellowtail kingfish since 2002 and demonstrated it

possesses the technical expertise required to provide the essential hatchery services.

Initially in collaboration with the WA Department of Fisheries, DPIRD Fremantle

Hatchery has subsequently also been working together on further research relating to

yellowtail kingfish with interstate government agencies and commercial partners.

Additionally, the DPIRD Fremantle Hatchery has provided consultancy services to

private companies and government agencies developing yellowtail kingfish hatchery

capability in South Africa, Europe and the Americas.

This means that there is no technological gap in the service requirement to support

development of the Zone. Additional hatchery works are required to support

required production volumes, at a cost of $250,000. This amount is included within

the cost estimates for this Business Case, however the works are not included within

the options analysis as they must be conducted at the DPIRD Fremantle Hatchery site.

3.2 Nursery Capability and Capacity

As with hatchery services, nursery capability for yellowtail kingfish is currently

provided at the DPIRD Fremantle Hatchery. As outlined above, however, to meet the

volume requirements for hatchery services, the DPIRD Fremantle Hatchery will need

to repurpose the existing nursery tanks and consequently it will not be able to provide

nursery facilities for yellowtail kingfish growth.

BCMI has some limited nursery capacity in its existing aquaculture facilities, however

this capacity is not of an appropriate scale for supporting commercial operations, and

it is not sufficiently separated from the rest of the BCMI operations to provide an

appropriate, biosecure, environment.

This means there is a current capacity gap, whereby there are no appropriate nursery

facilities to support the grow-out of 100,000 yellowtail kingfish juveniles per month,

to a size at which they are ready for deployment into ocean cages, This Business Case

recommends that the gap is addressed through development of a dedicated marine

finfish nursery facility, sized to meet the service need of 100,000 yellowtail kingfish

juveniles per month and with capability to provide additional species in the future, if

required.

3.2.1 Facility Requirements

Aquaculture staff at the DPIRD Fremantle Hatchery have been consulted to determine

the optimal operational model, and resulting facility requirements, for a yellowtail

kingfish nursery. The nursery requirements are based on the following process:

1. One-gram fish would be delivered from the hatchery (ACAAR), in batches of

100,000, where they would be placed in five tanks, each of 10,000 L capacity.

One-gram fish on delivery will be eight weeks old post-hatch;



MWDC / DPIRD | Business Case for Geraldton Aquaculture Nursery Page 24

2. After three weeks on site the fish will average five grams each and be held at a

stocking density of ~ 10 kg/ m3. At this time they would be hand vaccinated,

graded for deformities then transferred into five 20,000 L capacity tanks.

Grading would be carried out as required during this transfer;

3. After a further three weeks (14 weeks post hatch) the fish would weigh an

average of 20 grams and be held at a stocking density of ~ 20 kg/m3. At this

time, they would be transferred into three 50,000 L capacity tanks; and

4. After a further week these fish would be of an average weight of 50 grams each

and ready for transfer to sea. The stocking density of fish in the 3 x 50,000 L

tanks will therefore be 33 kg/m3.

This proposed process gives rise to a requirement for the following tank capacity:

 5 x 10,000 L tanks;

 5 x 20,000 L tanks; and

 3 x 50,000 L tanks.

As yellowtail kingfish grow very quickly, it is recommended that an additional 10,000

L and 20,000 L tank, and three additional 50,000 L tanks, are added for security

purposes. For example, if juveniles grow faster than expected (for example over a hot

summer with high sea water temperatures) or if delivery to the sea cages were to be

delayed by a few days due to adverse weather, the nursery must be capable of

retaining stock for that period.

With this additional capacity for contingency, the final service need for the hatchery,

to support 100,000 juveniles per month, is summarised by the following tank capacity:

 6 x 10,000 L tanks;

 6 x 20,000 L tanks; and

 6 x 50,000 L tanks.

It is estimated that a 100,000 fish nursery module would require 50 litres per second

(L/s) of water flow, which would deliver one exchange per hour per tank. If the

transfer of fish out of the module were to be delayed, then all six 50,000 L tanks may

be pressed into use. It is therefore recommended to provide a water supply capable of

delivering 80 L/s water supply per module, which would deliver 0.87 exchanges per

hour. Oxygen and internal CO2 degassing will also be required at the suggested

stocking densities.

To support the seawater intake system, two holding tanks, each of 150,000 L volume,

will be required.

In addition to the tank capacity detailed above, appropriate infrastructure for nursery

operations must be provided. This includes filtration, circulation, temperature

regulation and other services. Such requirements are not fully detailed within this

Business Case, however allowance has been made in seeking pricing for nursery fitout

to provide all required additional technical capability, informed by responses from

companies experienced in aquaculture systems.

It is anticipated that the tank capacity and all supporting infrastructure would be

housed within a shed of approximately 40 x 20 m. Two indicative layouts of a nursery

module to support production of 100,000 juveniles per month are shown in Figure 3

and Figure 4.
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Figure 3: Indicative Nursery Module Layout A

Figure 4: Indicative Nursery Module Layout B

3.3 Broodstock Facilities

Currently, broodstock for yellowtail kingfish production in WA are housed at the

DPIRD Fremantle Hatchery, with some additional stock housed in a temporary

facility leased by DPIRD at BCMI. The BCMI facility is not a viable long-term solution

for broodstock housing as the area is on loan from BCMI, the facilities are not optimal

for production and are unsuitable from a fish health and biosecurity perspective. The

broodstock housing is also not compatible with BCMI’s aquaculture training

activities, as use of valuable broodstock for training is not a viable option.
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Industry and academic consensus suggests that three different locations should be

provided for housing of brood stock, as well as any F1 (first generation) stock held for

the purposes of preserving genetic characteristics. This reduces risk by providing

sufficient contingency in the event of an adverse fish health or biosecurity event and

provides for the rotation of broodstock spawning, to avoid over-exertion of the stock.

DPIRD is currently proposing the development of additional broodstock facilities at

the DPIRD Hillarys facility. In addition to four controlled environment broodstock

systems proposed for installation at Fremantle, funded through a 2018/19 State

budget allocation of $200,000, the Hillarys broodstock facility would provide for two

distinct broodstock housing locations. This means there is a need for an additional

broodstock facility, located at a site other than Fremantle or Hillarys.

A minimum of four tanks are required at the new Geraldton location, each equipped

with a recirculation system and lighting and heating controls. The four tanks require

capacity for seasonal phase-shifting, so that one tank of fish is spawning for a 3-month

period with the other three tanks resting the fish. Each tank must have a minimum

capacity of 50,000 L, to provide volume for up to 15 mature broodstock fish which

will be sufficient to meet the required quantity of eggs. This estimate however, is

based on these fish producing high quality eggs and spawning regularly, something

that has been problematic over recent years.

Egg supply issues experienced at the DPIRD Fremantle Nursery will be addressed by

providing broodstock holding at three distinct sites: Fremantle, Hillarys and

Geraldton. An indicative layout for the facility at Geraldton, proposed as part of this

Business Case, is shown in Figure 5.

Figure 5: Indicative Broodstock Facility Layout
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3.4 Summary of Gap Analysis

Based on the identified service need, and the current gap analysis, there is a

requirement for the provision of the following facilities to support the initial

development to commercial levels of the Zone and the broader development of

aquaculture in the Mid West:

 Nursery facility housing 6 x 10,000 L tanks, 6 x 20,000 L tanks, and 6 x 50,000 L

tanks;

 All supporting infrastructure, plant and equipment to facilitate nursery

operation, including seawater supply and treatment, and internal nursery

requirements;

 Broodstock holding facility of 4 x 50,000 L tanks with appropriate supporting

equipment and infrastructure;

 Supporting office and amenities to allow for staffing and operation of the

nursery and broodstock holding facility; and

 Hatchery works at the DPIRD Fremantle Hatchery to increase production

capacity to required levels to support the Geraldton nursery.

This Business Case recommends the development of a facility housing the elements

outlined above, with options for development of such a nursery identified and

evaluated in Part B.
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4 Strategic Alignment

The following sections describe policies and principles relevant to aquaculture from

the WA and Commonwealth Governments and industry. They outline policy

positions that demonstrate support for the Zone and the aquaculture industry more

broadly, and hence support the requirement for a nursery to supply the Mid West

aquaculture industry.

4.1 State Government

The WA State Government is committed to the development of an aquaculture

industry in WA as reflected in several reports, policies and commitments. These are

outlined further below.

4.1.1 Current Government Commitment

The WA Labor Policy document, Growing Agriculture and Aquaculture1, outlines key

Government commitments in relation to aquaculture. This document identifies that

“Western Australia has great opportunities in aquaculture provided there is sustained

and co-ordinated Government support”. This policy direction supports Government

participation in funding and operating the proposed nursery, given its contribution to

aquaculture establishment.

The policy document also identifies that:

“A McGowan Labor Government will also examine the options of establishing an DPIRD

Fremantle Hatchery fish nursery at the Batavia Coast Maritime Institute in Geraldton.”

This Business Case is therefore aligned to an election commitment of the current

Government, and supports its broader goals of developing the aquaculture industry,

as well as specific election commitments made in 2017.

4.1.2 Government Policy

In 2015, the State Government issued the Aquaculture in Western Australia: Statement of

Commitment. It is noted that there has been no stated change in this Statement of

Commitment since the election of the Labor Government in 2017. The Statement of

Commitment committed the WA Government to supporting the aquaculture

industry, particularly through the development and support of the Kimberley and

Mid West Zones. Specifically, there was commitment to “specific development

initiatives with capacity for growth” and “prioritise the completion of a Zone in the

Mid West region to support and build on existing finfish projects in the region”.

As a key element of facilitating industry investment in the Zone, the proposed

nursery is strongly aligned with the Government’s Statement of Commitment.

4.1.3 Mid West Development Commission

The MWDC has previously facilitated financial support to establish finfish

aquaculture in the Geraldton region, including the following activities:

1 WA Labor: Growing Agriculture and Aquaculture https://c.ymcdn.com/sites/iagribusiness.site-

ym.com/resource/resmgr/policy/Growing_Agriculture_and_Aqua.pdf
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 Securing Government funding of approximately $600,000 for the first yellowtail

kingfish trail conducted between 2010 and 2012; and

 Ssecuring Government funding of $1.5m under the Royalties for Regions

scheme for a second yellowtail kingfish trial conducted from 2015, with the

MWDC jointly holding the results of both trials under a confidentiality

arrangement.

This funding commitment indicates precedent for direct Government support of

private parties seeking to develop finfish aquaculture in the Mid West region, and

specifically the Zone. The establishment and Government support of a nursery would

be a further extension of this evidenced commitment.

4.1.4 Mid West Regional Blueprint

In 2015, MWDC and Regional Development Australia Mid West Gascoyne

(RDAMWG) developed the Mid West Regional Blueprint2 (the Blueprint). An

aspirational growth and development plan for the region, the Blueprint proposes

strategies against five priority pillars:

1. Physical Infrastructure;

2. Digital and Communications;

3. Economic Development;

4. Highly Desirable Communities; and

5. Knowledge and Learning.

The Blueprint cites aquaculture as an industry with a natural advantage in the Mid

West, with the capacity to attract various regional innovation initiatives for research

and development. This positions aquaculture as one of the priorities for development

within the knowledge and learning pillar in the Blueprint.

The Blueprint also specifically cites the Abrolhos Islands as an ideal location for

finfish aquaculture, and its development within the priorities of the economic

development pillar and the physical infrastructure pillar.

In addition to being cited within the priority pillars of the Blueprint, the development

of the Mid West into a major aquaculture region is listed as one of the major high level

strategies. The establishment and Government support of a nursery in the Mid West

would align with its commitment to supporting aquaculture development in the

region.

4.1.5 Aquaculture Development Zones

The WA Government has now established two aquaculture development zones for

marine finfish. Aquaculture zones are designated areas of water selected for their

suitability for a specific aquaculture sector. The following two zones are currently

established:

 Declared in August 2014, the 2,000-hectare Kimberley Aquaculture

Development Zone is located in Cone Bay, approximately 215 kilometres north-

east of Broome at the northern end of King Sound; and

2 Mid West Development Commission and Regional Development Australia Mid West Gascoyne: Mid

West Regional Blueprint http://www.mwdc.wa.gov.au/f.ashx/Executive-Summary-17-Aug-2015.pdf
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 The 3,000-hectare Mid West Aquaculture Development Zone, in the Fish

Habitat Protection Area in the Houtman Abrolhos archipelago approximately

65 kilometres west of Geraldton.

These zones aim to ease the process of setting up aquaculture businesses and provide

opportunities for existing aquaculture operations to expand and new operations to be

established. They are managed by DPIRD.

The State Government has expressed its commitment to establishing these zones,

including providing support for growing industry within them. As detailed earlier,

Government support of hatchery and nursery operations is a well-established

precedent, and it follows that Government provide support for a nursery to service

the Zone to assist in realising its potential.

When the Huon lease was announced on October 12, 2018, the Government’s media

release noted that3:

 Within four years, it is estimated investment in the Mid West Aquaculture

Development Zone will create more than 100 direct jobs, and by 2030

potentially more than 3,000 direct and indirect jobs;

 The McGowan Government is helping grow the WA aquaculture industry

through government-run hatchery facilities for marine finfish at Fremantle, and

the newly established Albany Shellfish Hatchery to support shellfish farming;

and

 The Fremantle hatchery will supply juvenile kingfish stock to Huon's fish farm

in the Mid-West zone where the fish will be grown to maturity.

By committing support to Huon’s growth plans, and specifically identifying services

from the DPIRD Fremantle Hatchery as critical to growth, the State Government has

provided a position that further supports investment in required nursery facilities to

realise the production and employment estimates outlined within the announcement.

4.1.6 Precedent Investment

The WA Government has previously announced funding for other aquaculture

facilities, with $2.3 million of funding announced for a new multi-species shellfish

hatchery in Albany. While its principal objective remains the supply of shellfish spat

to WA growers, the Albany Shellfish Hatchery has the potential to fill a void in the

Australian market generally, with the Tasmanian oyster industry currently impacted

by Pacific Oyster Mortality Syndrome, as well as supplying spat to South Australian

producers and air-freighting oyster spat to South-East Asia.

3 WA Government Media Statement: Green light for jobs with Huon Aquaculture to set up WA operations

https://www.mediastatements.wa.gov.au/Pages/McGowan/2018/10/Green-light-for-jobs-with-Huon-

Aquaculture-to-set-up-WA-operations.aspx
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The shellfish hatchery is expected to produce seedstock for mussel, edible oyster and

non-maxima pearl oyster production on a commercial scale in WA. The Government

used existing infrastructure within the Albany Aquaculture Park to deliver the

hatchery. The hatchery was expected to become fully self-funded within 10 years,

once the industry has reached sufficient scale; however, it now appears the facility

may become fully self-funded within three to four years.

The proposed finfish nursery at Geraldton will provide finfish projects in the Zone

with services, support and seed stocks similar to those that the Government-

developed and funded facility does for shellfish in the south of WA.

4.1.7 Aquaculture Forum

In May 2016, the WA Department of Fisheries assisted with a forum organised by

several Regional Development Commissions and ACWA. The purpose of the forum

was to undertake a stocktake of the status of the WA aquaculture industry and

determine the key elements of a pathway forward.

Approximately 150 people participated in the Forum, representing the WA

Government, the WA aquaculture industry and proponents of Western Australian

aquaculture projects, national aquaculture industry leaders, Aboriginal corporations

and Prescribed Bodies Corporate, as well as the investment, services and research and

training sectors.

The forum delivered a number of key findings, including the following:

 Quality hatchery and fish health services are paramount;

 Industry should be supported by ‘centres-of-excellence’ in key areas such as

juvenile supply and fish health;

 Development of an aquaculture industry of scale takes considerable time and

capital; and

 Industry and Government need to send a clear message to communities, capital

markets and the wider seafood industry that aquaculture is a good industry for

the State to have and that the State wants the industry.

The findings, particularly those related to the quality hatchery and fish health services

and the requirements for centres of excellence, strongly align with a need within

industry for the services offered by the DPIRD Fremantle Hatchery and, by extension

the proposed nursery, and demonstrate that the Government is the appropriate body

to deliver this service.

4.2 Federal Government

4.2.1 Scaling Up

The Australian Government produced Scaling Up: Inquiry into Opportunities for

Expanding Aquaculture in Northern Australia4 in February 2016. This report followed an

earlier report released in September 2014, Pivot North5, which recommended that the

Australian Government facilitate the development of the aquaculture industry in

Northern Australia by improving the framework for approving aquaculture projects.

4 Scaling Up: Inquiry into Opportunities for Expanding Aquaculture in Northern Australia, Joint Select Committee

on Northern Australia, February 2016
5 Pivot North: Inquiry into the Development of Northern Australia - Final Report, Commonwealth of Australia,

September 2014
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The Scaling Up report noted findings put forward by ACWA and other parties that

hatchery and nursery facilities form an integral part of the aquaculture supply chain,

and Government support of these is a required part of establishing a sustainable

aquaculture industry.

While the Zone sits on the fringe of Northern Australia, its development and

Government support of initiatives such as the proposed nursery are well aligned with

the general direction of the findings of the Scaling Up report.

4.2.2 National Aquaculture Strategy

The Department of Agriculture and Water Resources developed the National

Aquaculture Strategy6 for the period 2017 to 2027. The strategy outlines the priorities

and actions required by Government and industry to achieve an overarching goal of

growing the aquaculture industry in Australia to $2 billion by 2027. These priorities

include:

 Biosecurity: understanding and managing risks to protect Australia’s

aquaculture;

 Investment: encouraging and promoting investment in our aquaculture

industry; and

 Training and education: ensuring future employment needs are met.

The development of a nursery facility which provides an environment of high

biosecurity and drives investment in the industry is strongly aligned to this strategy.

4.3 Industry

The Western Australian Marine Science Institution (“WAMSI”) is a marine research

organisation. It is made up of State Government, Federal Government, industry and

academic entities cooperating to create research and scientific information.

In 2014, WAMSI released the Blueprint for Marine Science 2050 document, which aimed

to identify the long-term context for marine industry development, community values

and conservation challenges. This document states the following:

As a result of Western Australia’s comparative regional cost disadvantage, high-value

products and/or economies of scale are likely to be key ingredients for commercial

sustainability in marine aquaculture production. However, this must be supported by new

knowledge that enhances productivity by reducing capital and operating costs so that product

from both established and emerging operations remains competitive in local and regional

markets.

The ability of current ventures in ocean grown barramundi, yellowtail kingfish and greenlip

abalone to develop into sustainable enterprises will be critical in setting a foundation for a

marine aquaculture industry in Western Australia. As such, new knowledge generation

should be focused on supporting this outcome and creating pathways for growth from this

foundation.

6 National Aquaculture Strategy, Department of Agriculture and Water Resources, September 2017
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This indicates that the marine seafood industry is supportive of the development of

further expertise in aquaculture knowledge within the WA context, an aim furthered

by Government support and sharing of knowledge and experience from DPIRD

Fremantle Hatchery in the development of a nursery facility to support the Zone.

4.4 Summary

The requirement for a nursery facility to support the growth of the Mid West

aquaculture industry, as set out in this Business Case, is consistent with, and

underpinned by, the policy and strategic direction of the WA Government, the

Federal Government, and industry groups.
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Part B: Options Analysis
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5 Investment Objectives

This section details the investment objectives used to assess the potential options

available for the aquaculture nursery. The investment objectives detail the proposed

objectives of the Business Case and any associated capital investment, and are aligned

to the identified strategic purpose and statement of need outlined in Part A.

5.1 Identification of Objectives

The following objectives have been developed for the aquaculture Nursery:

 Deliver required volumes of juvenile fish to support growth of the Mid West

aquaculture industry and the Zone;

 Meet timing and stock availability requirements to support industry growth;

 Provide a suitable environment for aquaculture activity, including water

quality, biosecurity and other considerations; and

 Support Government policy and strategic direction in relation to development

of aquaculture.

These objectives are detailed further in the following sections.

5.1.1 Required Volumes

The nursery must be capable of meeting the required volumes to support the

proposed growth of the Zone and broader industry, either through sufficient initial

capital investment, or an allowance for future expansion if required. This includes all

elements of the supply chain for juvenile fish, including the ability to support

broodstock housing and other activities required to support the breeding and grow-

out processes.

5.1.2 Timing and Stock Availability

The nursery must be developed to be capable of providing sufficient volumes of

juvenile fish to support the plans of industry in growing aquaculture in the Mid West.

As it is seeking to drive industry involvement, it is critical that Government does not

cause any impediments to this process. As a result, the nursery physical facilities must

be developed in sufficient time to allow for commissioning, staff training, and

availability of first stocks to align with industry production schedules and planning.

5.1.3 Suitable Aquaculture Environment

There are a number of specific considerations that apply to any aquaculture site, and

particularly to a nursery. The following considerations must be met through the bio-

physical features of the site and design of the proposed nursery:

 Provide a seawater intake source of sufficient volume, reliability and quality to

support current and future production requirements;

 Provide an environment which supports biosecurity requirements, including

minimising the risk of contamination and allowing suitable separation for key

activities;

 Provide an environment suitable for maintaining fish health, including

protection from elements and extreme temperature; and

 Be suitably located and accessible to minimise fish handling and transport

logistics.



MWDC / DPIRD | Business Case for Geraldton Aquaculture Nursery Page 36

5.1.4 Support Government Objectives

As outlined in Part A, the development of the nursery facility is underpinned by

Government policy, commitments and announcements. Options for the nursery

should therefore be aligned with the strategic direction of this policy, particularly in

their ability to support development of employment and economic growth.

5.2 Weighting of Objectives

A pairwise analysis of the above investment objectives was conducted in order to

develop weighted criteria to enable a comparative evaluation of the options.

Pairwise comparison analysis allows comparison of various objectives against each

other to determine the relative importance of each objective. This tool is particularly

useful in comparing qualitative aspects for a set of outcomes.

5.2.1 Methodology

Pairwise comparison analysis is completed by constructing a table that shows each

objective on the horizontal and vertical axes. Objectives are only evaluated against

each other once, so the redundant sections of the table are shaded out. Table 8 shows

the pairwise comparison analysis for each objective. Each objective is allocated a letter

from A to D and the relevant importance is ranked between one and three, with three

representing the greatest importance disparity.

The analysis is conducted by comparing the objective in the vertical axis with that in

the horizontal axis. The more important objective is reflected by the letter in the cell

and the disparity in importance between the two objectives is reflected by the numeric

score in the cell. For example, in Table 8, the comparison of objectives A and B shows

a score of ‘B, 2’. This shows that the timing and availability of the facility is more

important than meeting volume requirements by a medium level of importance. Each

of the objectives are compared to each other and then the total score for each objective

is calculated to give an objective score in proportion to the total score, with this

objective score determining the overall weighting of the objective.

Results of the pairwise assessment are shown in Table 8 with these weightings having

been endorsed by key project stakeholders.

Table 8: Pairwise Assessment

A B C D Score Weight Rank

A - Required Volumes B2 C1 A2 2 22% 2

B - Timing and Availability C1 D1 2 22% 2

C - Suitable Environment C2 4 44% 1

D - Support Government Objectives 1 11% 4
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6 Option Identification

A number of location and facility options were identified as potential options to

develop the proposed finfish nursery.

The following options were identified and assessed as part of the Business Case

development process:

6. Do Nothing

7. Development of Nursery capability at DPIRD Fremantle Hatchery

8. BCMI Site – Integrated Development

9. BCMI Site – Separated Development

10. Alternative Geraldton location

The following sections outline each of these options in more detail.

6.1 Do Nothing

The Do Nothing option, included to provide a reference case for assessment within

the Business Case, involves no development of an aquaculture nursery by

Government. This would leave the existing DPIRD Fremantle Hatchery facility, and

annexe at BCMI, as the only nursery facilities available to support the Zone, noting

that DPIRD Fremantle Hatchery’s capacity as a nursery is severely limited.

Private sector investment may lead to nursery development in the future; however,

this is not likely during early stages of the industry based on past precedent in

comparable jurisdictions. Therefore, the Do Nothing option is assessed based on only

the existing nursery capacity and capability at DPIRD Fremantle Hatchery and BCMI.

6.2 Development of Nursery Capability at the DPIRD Fremantle Hatchery

Under this option, additional nursery facilities would be developed at the DPIRD

Fremantle Hatchery in Fremantle, or as part of any potential future development of

the DPIRD Fremantle Hatchery at an alternative site. This would provide co-location

of hatchery and nursery facilities, but would require transportation of yellowtail

kingfish to the Mid West at a more advanced stage of development, significantly

increasing costs and risks.

No design work has been undertaken on this option for several reasons, including

that it is not considered viable for the nursery facility to be located such a distance

from the grow-out areas in the Zone. The cost and fish health implications of

transporting ocean-ready juveniles, of up to 100 g per fish, mean that this option is not

viable as a long term solution to support the developing industry.

6.3 BCMI Site – Integrated Development

Under this option, the required schedule of accommodation for the nursery would be

developed on the BCMI site at Geraldton. The BCMI site is shown below, indicating

the extent of current facilities and the boundary of the full site.
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Figure 6: Aerial View of BCMI Site with boundaries shown in red

Figure 7: BCMI Site and Facilities Map
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For this option, the nursery would be developed in a manner which is integrated with

the current BCMI facilities, including a common seawater intake utilising the existing

seawater intake pipe and filtration system. Spaces currently utilised by the DPIRD

Fremantle Hatchery for broodstock housing and experimental work would be used as

part of the new nursery. An indicative plan for this development is shown in Figure 8.

Figure 8: Indicative Layout of Integrated Option

This option would allow for the use of existing office space and amenities, reducing

the need for duplication of infrastructure at the site, and also allow for the most

efficient use of available land, preserving additional space for potential future

expansion.

6.4 BCMI Site – Separated Development

This option allows for identical facilities as Option 3 to be developed on the BCMI

site, however they would be constructed separate to the existing facilities. This would

allow demarcation of existing BCMI training and aquaculture facilities from the new

DPIRD nursery. To support the distinct development, it is likely that the nursery

would utilise a separate seawater intake system, drawing from bores currently in

place at the South Eastern corner of the BCMI site. Full detail of this system will be

determined through engineering assessment as outlined later in the Business Case.

Use of a portion of the BCMI site for a separate nursery facility has been discussed

between DTWD and DPIRD, with a designated portion of the site identified as

suitable to create a standalone nursery facility. This area is indicatively shown in

Figure 9 as a potential lease area.
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Figure 9: Indicative Lease Area on BCMI Site

While the layout in Figure 9 presents a relatively constrained space for a potential

nursery, further consultation held between the two parties suggests that a greater

portion of the site may be usable with no impact on BCMI’s current activities and

operations. As a result, the proposed layout for this option locates initial facilities, and

potential additional expansion, to the east of current fencing and piping on the site.

An indicative layout of this option is shown in Figure 10.

Figure 10: Indicative Layout: BCMI Site Separated Development

This option allows for future expansion of the nursery facility if required, in a manner

that minimises impact on existing BCMI facilities for as long as possible. Figure 11

shows a potential layout for expansion, with an indicative order of development for

additional nursery modules also shown.
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Figure 11: Indicative Layout for Future Expansion

The potential future expansion layout involves expansion to the east, beyond the

existing boundary of the BCMI site. As this provides only an indication of future

expansion, and the need for such expansion is not certain, no work has been

undertaken as part of this Business Case to confirm the title and ownership of this

land, or the potential constraints for expanding onto this area.

6.5 Alternative Geraldton Location

Consideration to date of a location for the nursery at Geraldton has focused on the

BCMI site, as the DPIRD Fremantle Hatchery currently conducts activities on this site,

there is history of DTWD site usage for aquaculture at BCMI and Fleet St (DPIRD

Fremantle Hatchery), and there is known to be available space and an existing

seawater intake.

It may also be possible to identify an alternative location at Geraldton, which would

be suited to nursery development. No activities have been undertaken to identify

suitable sites, so this option is assessed on a generic basis, assuming that a location

which provides appropriate access to a seawater intake and delivers sufficient space

for current and future needs, is available.
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7 Option Assessment

Each of the options identified in Section 6 has been assessed to determine the

preferred option for the proposed aquaculture nursery. Options are assessed on the

following basis:

 Qualitative assessment, determine the ability of each option to meet the

objectives identified; and

 Financial assessment, comparing the capital investment required for each

option.

These components are then combined to provide an overall value-for-money selection

of the preferred option. The individual components of the assessment are outlined in

the following sections.

7.1 Qualitative Assessment

A qualitative assessment of each of the six shortlisted options was conducted to

determine the extent to which each achieves the investment objectives defined in

Section 5.

In order to conduct the assessment, each option was assigned a score between one

and five against each investment objective. A score of one denotes minimal

achievement of the relevant objective, with a score of five suggesting complete

satisfaction.

The scores for each individual objective were then weighted by the corresponding

percentages to derive an overall qualitative score, out of a possible five, for each

option.
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7.1.1 Option 1 - Do Nothing

The qualitative assessment of Option 1 is detailed in Table 9.

Table 9: Qualitative Assessment - Option 1

Objective Score Rationale

A - Required Volumes 1 There is not sufficient capacity between the

current DPIRD Fremantle Hatchery and BCMI

facilities to deliver the required volumes of

yellowtail kingfish juveniles to support industry

pilot programs, let alone commercial scale

production.

The use of DPIRD Fremantle Hatchery facilities

as a yellowtail kingfish nursery would also

impinge on the DPIRD Fremantle Hatchery’s

ability to support other fish species and conduct

its regular fish health, fish stock production and

research activities.

B - Timing and Availability 2 While facilities are available immediately, and

hence could theoretically respond to industry

requirements for pilot and commercial

production as required, the capacity constraint

outlined above means this would not be

possible in sufficient volumes.

C - Suitable Environment 2 The DPIRD Fremantle Hatchery and BCMI

facilities both meet the requirements for water

quality, as they have existing intake systems of

known quality. However, other constraints on

the facility were they to be used as dedicated

nursery facilities, including very high operating

costs at BCMI, mean they are not appropriate.

This includes the lack of separation and

designated spaces for broodstock holding,

which poses fish health and biosecurity issues.

On this basis, the Do Nothing option is not

considered to adequately meet this objective.

D - Support Government

Objectives

1 The lack of development of additional nursery

capacity would mean that the Government’s

objectives for the Mid West and the Zone would

not be met, and desired economic and

employment growth would not be facilitated.
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7.1.2 Option 2 – Development at DPIRD Fremantle Hatchery

The qualitative assessment of Option 2 is detailed in Table 10.

Table 10: Qualitative Assessment - Option 2

Objective Score Rationale

A - Required Volumes 1 There is not sufficient capacity between the

current DPIRD Fremantle Hatchery and BCMI

facilities to deliver the required volumes of

yellowtail kingfish juveniles to support industry

pilot programs, let alone commercial scale

production.

The use of the DPIRD Fremantle Hatchery

facilities as a yellowtail kingfish nursery would

also impinge on DPIRD Fremantle Hatchery’s

ability to support other fish species and conduct

its regular fish health, fish stock production and

research activities.

As the ability to further expand the DPIRD

Fremantle Hatchery is unclear, this option

achieves a score consistent with Option 1, on the

basis that no additional expansion would be

achievable.

B - Timing and Availability 2 While facilities are available immediately, and

hence could theoretically respond to industry

requirements for pilot and commercial

production as required, the capacity constraint

outlined above means this would not be

possible in sufficient volumes.

C - Suitable Environment 1 While the DPIRD Fremantle Hatchery provides

an appropriate environment from the

perspective of water quality and biosecurity, its

location relative to the Mid West is problematic.

The need to transport juveniles of post-nursery

age to the sea-based operations introduces

additional logistics and fish health challenges

given the size of the juveniles at this time, and

the distance required for transport. It is not

sustainable to have industry in the Mid West

supported through a nursery remote to the

region, and hence this option achieves a low

score against this objective.

D - Support Government

Objectives

1 The lack of development of additional nursery

capacity would mean that the Government’s

objectives for the Mid West and the Zone would

not be met, and desired economic and

employment growth would not be facilitated.
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7.1.3 Option 3 – BCMI Site: Integrated Development

The qualitative assessment of Option 3 is detailed in Table 11.

Table 11: Qualitative Assessment - Option 3

Objective Score Rationale

A - Required Volumes 5 The indicative layouts and design work for this

option indicate sufficient space to provide for initial

and future stages of the proposed nursery in an

integrated manner.

As this option provides sufficient capacity for initial

stages, and potential for future expansion, it is

considered to completely satisfy the objective.

B - Timing and

Availability

4 Development of the integrated facility is likely to be

completed well in advance of required timeframes,

meaning that timing requirements to support growth

of the Mid West aquaculture industry would be well

satisfied through this option.

C - Suitable

Environment

2 An integrated development at BCMI would provide

appropriate water quality for aquaculture operations.

However, the integrated nature of this development

is likely to cause issues in relation to biosecurity and

access control, as aquaculture activities would be

conducted in close proximity to teaching and other

activities of the BCMI. There is also an increased risk

to fish health by locating a yellowtail kingfish nursery

and broodstock housing in close proximity to the

aquarium fish aquaculture currently undertaken at

BCMI.

Fish handling and logistics are also likely to be

compromised under this option, as access and

loading facilities would be shared with all other

BCMI activities.

Given the risks to biosecurity and fish health, and the

compromised logistics arrangements, this option

achieves a low score of 2 against this objective.

D - Support

Government

Objectives

3 By providing nursery facilities within the Mid West,

Government objectives will be supported through

direct employment and economic activity at the

nursery, and through growth of the Mid West

aquaculture industry more generally.

However, the development of the nursery in an

integrated manner may make it more difficult for the

Government to transition operation and/or

ownership of the nursery at a later time. This may

mean an ongoing requirement for Government

involvement, as opposed to providing support for

development of the industry before transitioning out,

which leads to a lower score for this option.
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7.1.4 Option 4 – BCMI Site: Separated Development

The qualitative assessment of Option 4 is detailed in Table 12.

Table 12: Qualitative Assessment - Option 4

Objective Score Rationale

A - Required Volumes 5 The indicative layouts and design work for this

option indicate sufficient space to provide for

initial and future stages of the proposed nursery

in locations physically separate from the BCMI

facilities.

As this option provides sufficient capacity for

initial stages, and potential for future expansion,

it is considered to completely satisfy the

objective.

B - Timing and Availability 4 Development of the integrated facility is likely

to be completed well in advance of required

timeframes, meaning that timing requirements

to support growth of the Mid West aquaculture

industry would be well satisfied through this

option.

C - Suitable Environment 5 Development of a separate facility on the BCMI

site comprehensively satisfies the objective of

providing a suitable environment for

aquaculture. The known quality of seawater

would provide a suitable water source, while

the separation from existing BCMI activities,

particularly current aquaculture, means that an

environment which best protects fish health and

biosecurity requirements can be delivered.

D - Support Government

Objectives

5 By providing nursery facilities within the Mid

West, Government objectives will be supported

through direct employment and economic

activity at the nursery, and through growth of

the Mid West aquaculture industry more

generally.

A development separate from BCMI’s facilities

also provides for greater flexibility in relation to

future operation than an integrated approach,

leading to a higher score when compared to

Option 3 against this objective.
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7.1.5 Option 5 – Alternative Geraldton Location

The qualitative assessment of Option 5 is detailed in Table 13.

Table 13: Qualitative Assessment - Option 5

Objective Score Rationale

A - Required

Volumes

5 As it is assumed that a site would only be identified as

suitable if it contained sufficient space for initial and

future stages of the proposed nursery, this option is

considered to completely satisfy the objective.

B - Timing and

Availability

2 This option required identification and potentially

purchase of a suitable site, testing of seawater intakes,

planning and regulatory approvals and provision of

access and utilities. All of these activities will delay

delivery of the facility, which is likely to put at risk

delivery and commissioning of a nursery beyond the

timeframes required by industry to support proposed

growth plans.

C - Suitable

Environment

5 Similar to Objective A, it is considered that a site would

only be utilised if it satisfied requirements for quality and

volume of seawater intake and provided an environment

conducive to good biosecurity and fish health practices.

As a result, this option would completely satisfy the

objective of providing a suitable environment for

aquaculture.

D - Support

Government

Objectives

5 By providing nursery facilities within the Mid West,

Government objectives will be supported through direct

employment and economic activity at the nursery, and

through growth of the Mid West aquaculture industry

more generally.

A distinct site also provides for greater flexibility in

regards to future operation than an integrated approach,

leading to a higher score when compared to Option 3

against this objective.

7.1.6 Summary of Qualitative Assessment

The results of the qualitative assessment are summarised in Table 14, which shows

the score against each objective, and the total weighted score (out of a possible 5) and

ranking of each option.

These results show that both Option 1 (Do Nothing) or Option 2 (Development at

DPIRD Fremantle Nursery) do not meet the qualitative requirements to a satisfactory

degree. As a result, they are not subjected to financial assessment, as they do not

provide an outcome that meets the objectives of the Business Case to an acceptable

degree.
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Table 14: Qualitative Assessment Results
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Score Rank

Weighting 22.2% 22.2% 44.4% 11.1%

1 - Do Nothing 1.0 2.0 2.0 1.0 1.7 4

2 - Development at DPIRD

Fremantle Nursery
1.0 2.0 1.0 1.0

1.2 5

3 - BCMI Site - Integrated

Development
5.0 4.0 2.0 3.0

3.2 3

4 - BCMI Site - Separate

Development
5.0 4.0 5.0 5.0

4.8 1

5 - Alternative Geraldton Site 5.0 2.0 5.0 5.0 4.3 2

7.2 Financial Assessment

To determine the capital cost of each of the costed options, costs for individual

elements of the scope were determined, and combined as applicable to provide an

overall cost for each option. The following elements have been considered as part of

the costing:

 Nursery and broodstock buildings;

 Site development and preliminaries;

 Nursery equipment fitout;

 Broodstock equipment fitout;

 Seawater intake and discharge system;

 Hatchery works at DPIRD Fremantle Nursery; and

 Overall project contingency.

A description of each of these elements, and the basis for the costings are provided in

the following sections. It is noted that the final cost of an aquaculture facility will be

heavily dependent on the chosen nature of the systems and equipment utilised within

the facility, and site-specific characteristics such as the water quality and volume

which determines the need for water treatment, recirculation and aeration. Given the

early stage of design and planning, conservative cost estimates have been used for

technical elements of the facility to allow for this uncertainty.

7.2.1 Nursery and Broodstock Buildings and Site Development

The cost for development of the buildings and tanks, along with all site works and

access, has been costed by a quantity surveyor based on the indicative site design for

Option 4. This cost plan is provided in Appendix [X], indicating a total cost of

$3,313,541. This cost excludes fitout and equipment other than tanks, which are costed

separately below.

7.2.2 Nursery Equipment

Quotes have been sourced by DPIRD from two potential suppliers of aquaculture

equipment to provide all equipment for fitout of the nursery.
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Table 15: Nursery Equipment Pricing

Supplier Quoted Price (AUD) Notes

AKVA $1,147,667 Does not allow for electrical systems and

installation, and requires additional utilities

and connections.

Billund $3,840,800 Considered by DPIRD to be an overly

comprehensive system with inclusions

which would not be required at Geraldton

site.

Both these quoted amounts would be subject to finalisation once more detailed design

of the facility is undertaken between DPIRD aquaculture experts and the equipment

supplier. For the purposes of the capital costing, the mean of the two quoted prices is

utilised.

7.2.3 Broodstock Equipment

DPIRD has previously costed works for a standalone broodstock facility at Geraldton,

which was estimated to cost approximately $1m inclusive of building, tanks and

fitout. As the cost estimate for the site and buildings allows for the installation of

buildings and tanks, at a total of approximately $680,000 inclusive of preliminaries

and allowances, this suggests an allowance of $300,000 without the estimate for fitout

of two tanks, and all general fitout of the building. DPIRD has indicated that an

additional $150,000 would be required for fitout of the final two tanks, meaning a

total allowance of $450,000 for broodstock facility fitout.

7.2.4 Seawater Intake and Discharge

A seawater intake and discharge system will be required irrespective of chosen site, as

the current intake at BCMI does not provide sufficient volume for a nursery, and is

expensive to operate due to high power usage. The design and cost of a system will be

dependent on detailed engineering work to assess the optimal locations for bores or

ocean intakes and discharge locations.

To provide an indicative cost allowance, work conducted for a previous Business

Case for the ACAAR facility was utilised, which included an allowance of $590,000

for development of seawater intake bores at a generic regional site. Allowance has

also been made for required engineering and water testing works, which will be

required to determine the optimal solution and ensure that water is available in the

required volume and at specified quality levels.

7.2.5 Hatchery Works

As outlined in Section 3.1, $250,000 will be required under all options for additional

works at the DPIRD Fremantle Nursery to upgrade hatchery capability to support the

nursery facility.

7.2.6 Project Contingency

An allowance of 10% has been made on all project costs to allow for the early stage of

design and scoping works.
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7.2.7 Land Cost

No cost is included for land on the BCMI site, as it is assumed that DPIRD and DTWD

will determine a solution at no upfront cost to DPIRD (noting that there may be a

recurrent lease amount payable).

For Option 5, which considers a generic alternative site at Geraldton, an allowance of

$1 million is assumed for site identification, purchase and planning/zoning activities.

A utilities connection cost is also allowed for this option as it is assumed that

connecting infrastructure will be required.

7.2.8 Summary of Capital Cost by Option

The capital cost for each of the three costed options, including notes on the allowance

made, is summarised in

Table 16: Summary of Capital Cost by Option

Option Capital Cost Notes

3 - BCMI Site - Integrated

Development

$7.98m  Assumed that cost for building and

site works will be consistent with

separated development

 Includes nursery and broodstock

buildings, equipment and fitout,

seawater intake/discharge and

hatchery works at Fremantle

4 - BCMI Site - Separate

Development

$7.98m  Identical inclusions to Option 3

5 - Alternative Geraldton Site $9.41m  Includes all costs included for

Options 3 and 4

 Allowance for site identification,

purchase and zoning

 Allowance for utilities and

infrastructure connections

7.3 Preferred Option

The preferred option is Option 4: BCMI Site – Separate Development. This option is

preferred because:

 It achieves the highest qualitative score of all options; and

 It has the lowest capital cost of those options which are considered qualitatively

suitable and hence have been costed.

Separate development, as opposed to an integrated development with BCMI provides

a number of qualitative benefits and a better overall environment for aquaculture,

while the additional cost, and uncertainty over availability of a site, means that

pursuing an alternative site at Geraldton is not considered a viable option.
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Part C: Implementation
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8 Facility Operation

8.1 Timing for Operations Commencement

Advice from the project architect and DPIRD asset personnel is that a 2-year design

and construction period would be required for the nursery facility at BCMI. This

allows for project commencement in July 2019 and delivery of the operational nursery

by June 2021.

This timing is broadly aligned with the development plans of both Huon and IOFA as

currently known.

In order to expedite delivery of the facility, it is recommended that technical and

design work to determine the optimal seawater intake and discharge system, as well

as the preferred equipment for nursery and broodstock tank fitout, be commenced

promptly following endorsement of the Business Case and allocation of funding.

8.2 Operating Cost

Preliminary analysis has been conducted to determine the likely operating cost of the

facility over an initial three- to five-year period, as the Mid West aquaculture industry

increases production to require full utilisation of the Stage 1 nursery development.

The actual operating cost profile for the facility will be highly dependent on the final

design and technical systems implemented, with decisions such as the requirement

for recirculation of water, requirement to pump or gravity discharge used water, and

the level of climate control, likely to heavily influence the energy utilisation, which is

anticipated to be one of the highest costs.

The operating cost profile has been developed on the basis of the facility being

Government operated. While potential transition to a private sector operating model,

as outlined in Section 9, may alter the costs, particularly in relation to staff costs due

to differing awards and conditions, this impact is not considered likely to be material.

Table 17 outlines the major elements of the operating cost, the likely annual cost for

each, and the basis under which the operating cost estimate has been developed.

Table 17: Key Elements of Annual Operating Cost

Cost Element Annual Cost Basis of Costing

Staff – Permanent $452,000 The nursery is assumed to require 4 staff, a

manager (Level 5, $100k + on costs) and 3

technicians (Level 2-3, $80k + on costs). This

should provide sufficient coverage for 7-day

per week operation, although the actual

staffing requirement will be dependent on the

level of automation and self-cleaning in tanks

and equipment.

Staff - Temporary $45,000 There is a requirement for additional

temporary staffing to support grading and

vaccination, which are manual activities. The

volume is approximately 2 weeks’ work for 6-

8 staff, with the total cost based on a casual

rate for those staff.
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Cost Element Annual Cost Basis of Costing

Utilities - Power $600,000 Value for electricity usage at DPIRD Nursery

Fremantle scaled to allow for pumped

discharge of seawater, and additional price of

electricity compared to port rates.

Feed $420,000 Estimated based on 1:1 feed cost ratio for fish

growth, final fish size of 70g, and feed cost of

$5/kg.

Other Costs $305,000 Calculated on a percentage basis using current

operating cost profile of DPIRD Fremantle

Nursery.

Total $1,822,000

Of the annual operating cost of $1.82m indicated in Table 17, some components will

vary dependent on volume of juvenile fish produced (primarily feed costs and some

utilities) so this expense would be expected to be lower in initial years as production

ramps up. It is, however, recommended that this full operating expense be allowed in

forecasting the operating position of the nursery over initial years.

The operating cost shown may also be offset through sales of juvenile fish, dependent

on the determined market or sale price and the industry requirement for juvenile fish

stocks at various times in the nursery’s operation. The following section considers the

preferred operating model and the manner that this may impact on overall operating

position of the nursery.

Of the costs identified above, feed costs, and components of the temporary staff and

utilities expenses will be variable costs which will only be incurred where there are

contracts in place for the production of juvenile fish for sale to industry. While it is not

possible to accurately determine the operating cost profile, given uncertainty around

timing and volume of industry production requirements, it is anticipated that at full

production the nursery could offset all operating costs through fish sales. In the early

years of operation, where industry operations are ramping up, the operating expense

above provides a cap of total potential operating cost.
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9 Nursery Operating Model

Selection of a preferred operating model or models for the nursery must incorporate

consideration of the appropriate level of risk transfer between the State and private

sector, the appetite for ownership or operation of the facility by other parties, and the

timing relative to development of the Mid West aquaculture industry.

9.1 Potential Operating Models

There is a number of potential models for operation which may be utilised for

operation of the nursery, which combine elements of asset ownership and facility

operation. The models considered include the following:

 Full Government operation;

 Government ownership and private sector operation:

o Single private sector operator; or

o Industry co-operative;

 Sale to private sector operator:

o Single private sector operator; or

o Industry co-operative.

It is also possible that the preferred model may be to transition between one or more

of these options over the life of the nursery.

Each of the potential models is outlined in more detail below. It is noted that these

models apply only to the nursery and broodstock facilities in Geraldton, with no

proposed change to the operating model for the DPIRD Fremantle Nursery.

9.1.1 Full Government Operation

Under this model, the facility would be owned and operated by the State

Government, with juvenile fish sold to aquaculture operators at an agreed price

subject to an allocation policy as determined by Government. This provides

Government with an opportunity to ensure transparent and equitable access to

juvenile fish stocks, whilst recouping some of the operating costs of the facility.

This model is consistent with the current operation of the DPIRD Fremantle Hatchery,

which is a fully Government owned and operated facility.

9.1.2 Government Ownership and Private Sector Operation

Under this model, Government would retain ownership of the nursery facility, with

the facility operated by a private sector party. Government may elect to either lease

the facility to an operator, or use a service agreement or facilities access and use

agreement to allow operation of the facility by another party.

This model avoids the need for capital investment or a large upfront purchase by the

private sector party, while transferring risks and responsibilities around operation of

the facility away from Government. Under this model it would be important for

Government to have in place an agreed set of protocols determining access and

availability of juvenile fish stock to all industry participants.
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9.1.3 Sale to Private Sector Operator

As this Business Case proposes that Government designs and constructs the nursery,

there is potential for Government to then transfer ownership of the nursery to a

private sector party through sale of the asset. In determining the nature of such a sale,

Government may consider whether the underlying land holding is also sold, or

simply the physical asset, alongside a lease or access agreement.

This option gives the lowest level of ongoing involvement in the nursery operation for

Government, and the least ability to influence the quantity and quality of production,

and the allocation of juvenile fish to prospective purchasers. The Government may

include regulation or provisions around sales allocations as part of the sale process to

mitigate this.

9.1.4 Nature of Private Sector Operator

The second and third options above involve ownership and/or operation of the

facility being the responsibility of a private sector operator. There are two broad

categories under which such an operator may be formed:

 A single entity, most likely an aquaculture operator already involved in the Mid

West aquaculture industry; or

 An industry collective, formed of multiple operators either operating or

proposing to operate within the Mid West aquaculture industry.

The industry collective model is one which has been utilised for the Saltas salmon

hatchery in Tasmania and the Victorian Shellfish Hatchery, with case studies of these

examples provided below. This model allows for more equitable treatment of all

operators within the region, however is dependent on the appetite for both

involvement and cooperation on behalf of potential co-operative members.

Case Study: Saltas Hatchery

In 1981 the Tasmania Fisheries Development Authority recognised potential and

launched an investigation into salmon mariculture. This culminated in the

formation of the Salmon Enterprises of Tasmania (Saltas) under an act of

Parliament in 1985. Ownership of Saltas was initially structured as follows:

 Tasmanian Government (51%);

 Noraqua (a Norwegian Company) (19%); and

 Tasmanian Private sector (30%).

Saltas initially operated a production unit at Wayatinah, a sea farm at Dover and

provided research. To support Saltas’ growth, the Tasmanian Government

granted Saltas an exclusive hatchery license for 10 years, in exchange for a

Research and Development program. Fingerling prices were initially subsidised

through the State Government investment in SALTAS.

As the industry grew, individual operators were able to build company hatcheries

from retained profits, and independent commercial operators, such as Springfield

Hatcheries, were able to set up stand-alone hatchery businesses.

Over time the ownership of Saltas transitioned to 100% industry ownership, and

the hatchery now operates the industry selective breeding program
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These two case studies demonstrate successful application of two key principles

which may be applied to the Geraldton finfish nursery:

 Formation of an industry cooperative for operation of a common facility for

hatchery and/or nursery services, with an agreed allocation of stock; and

 The ability to transition from full or partial Government ownership to a fully

industry-operated model.

The Saltas experience provides a useful comparison to the proposed nursery, with

Government underpinning the initial capital investment in facilities, gradually

transitioning to full industry ownership over time, and this initial investment

providing for the growth of the industry with subsequent nursery facilities delivered

by profitable aquaculture operators.

9.2 Considerations in Operating Model Selection

Models involving a level of private sector involvement in the ownership or operation

of the nursery will only be viable when there is an established aquaculture industry,

as it is unlikely that operators would take the risk on ownership of the nursery if there

is not a guaranteed requirement for fish from industry. For this reason, it is

considered optimal that Government operate the nursery during the formative years

of the industry. This is consistent with development of aquaculture industry in other

States and Territories, and mirrors the development of the barramundi industry in the

Kimberley where ACAAR provided both hatchery and nursery services to developing

operators.

As industry develops, it may then be appropriate that Government consider transition

of the operating model to reduce Government involvement.

Case Study: Victorian Shellfish Hatchery

Until 2002, the Victorian mussel industry was flourishing and achieved peak

production of 1,600 tonnes. However, by 2008 production had dropped

significantly, which prompted the Victorian State Government to support the

development of a mussel hatchery.

As the Government refused to work with multiple parties, several companies

incorporated to form the Victorian Shellfish Hatchery (VSH). The two entities

then worked towards the common objective of providing improved mussel spat

and more reliable and cost-effective seed stock to the Victorian Mussel Industry.

As the Victorian State Government already owned and operated a marine and

aquaculture facility at Queenscliff, this facility was utilized for the Hatchery. The

Victorian State Government Department of Environment, Planning and

Infrastructure (DEPI) provided capital expenditure for facility construction at a

cost of circa $450,000. VSH then provided staff and consumables and operated the

mussel hatchery.

Included in the agreement were several operating conditions and a funding

schedule. These required VSH to pay DEPI annual depreciation and research fees,

an operational and consumables fee and a revenue fee based on production

volumes.

By 2015, the hatchery was producing approximately 500 million mussel spat per

year and mussel production returned to approximately 1,200 tonnes per year.
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Whether a single operator or co-operative model is preferred will be dependent on

factors including:

 The number, and relative size, of active aquaculture producers in the Mid West;

 The current and forecast overall volume of the industry in the Mid West;

 Requirement for additional capital investment in the nursery; and

 Level of cooperation or competitive tension between industry participants.

As these factors are unknown at this stage, it is recommended that a choice on the

preferred model for operation be made once industry is more established and the

nursery is operating in a steady state.

By deferring a decision on the preferred model of operation, including whether to sell

the asset or offer a lease, and whether to target an industry cooperative or single

operator, Government will be able to achieve the best outcomes from the process.

There is likely to be greater interest from industry in taking on operation of the

nursery once it is demonstrated that the nursery is technically and operationally

sound, and can be operated in a viable manner.

It is also noted that an industry-operated model is likely to be preferred by industry in

the long run, as it is likely to lead to lower prices for juvenile fish stock. Under

Government operation, wages and staff costs will be dictated by public sector awards,

whereas operation by a private sector entity would allow greater flexibility of

rostering and staffing to meet varying labour requirements.

9.2.1 Allocation of Product

Under any operating model, it is important that Government retain some control of

the allocation of juvenile fish produced by the nursery, considering both the volume

and quality of juveniles produced. This will ensure equitable allocation, and allow

new participants in the industry to have access to the same opportunities afforded to

existing lease holders.

9.2.2 Future Expansion

The design and layouts produced for the preferred option indicate the potential for

establishment of additional nursery modules located adjacent to the first stage of

development. It is anticipated that these additional modules will be required only

when the aquaculture industry is more established in the Mid West, and operators

require greater volumes of juvenile fish to stock sea cage operations. At this stage, it is

likely that operators will be generating sufficient profits to support development of

nursery facilities.

Consequently, it is recommended that when the need arises for expansion of the

nursery to include additional modules, Government consider co-investment alongside

industry participants, or require the private sector to fully fund capital expansion.
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9.3 Preferred Operating Model

The preferred operating model, drawing on the considerations outlined above,

involves two distinct stages:

1. Government ownership and operation of the nursery during establishment of

nursery operations and growth of the industry in the Mid West; and

2. A transition to operation by a private sector party or parties, under a sale, lease

or similar arrangement, once the industry is established.

Prior to transition of operations it is recommended that Government conduct a review

to establish the following:

 Whether the facility be sold or leased to an operator; and

 Whether a single private sector party may be the preferred operator, or whether

Government should work collaboratively with industry participants to form a

co-operative structure.

It is not possible to make an informed recommendation on these aspects at the current

time, as they are highly dependent on the growth of the aquaculture industry in the

Mid West over the intervening period.

It is recommended that Government set a target time for transition to industry

operation, notionally after 5 years of Government operations. This is consistent with

the approach taken for the Albany mollusc hatchery.

It is also recommended that Government set a framework for allocation of juvenile

fish produced by the nursery, in terms of both volume and quality of stock, allowing

for operators holding leases within the Zone, as well as any existing or potential

aquaculture operators who may wish to establish additional operations separate to

the Zone.
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10 Recommendation

It is recommended that Government support the development of a nursery and

broodstock housing facility for yellowtail kingfish at the BCMI site in Geraldton,

through commitment of $7.98m of capital funding and a commitment to provide

operating funding for an initial five-year period.

The full scope of works recommended to be delivered includes the following:

 A nursery facility capable of producing 1.2 million juvenile yellowtail kingfish

per year;

 Broodstock housing facility with four tanks to provide for seasonal rotation;

and

 Expansion of the hatchery capability at the DPIRD Fremantle Hatchery, to

provide sufficient stock to the nursery.

10.1 Preferred Operating / Funding Model

It is recommended that Government fund the capital investment required and commit

to full Government operation of the nursery for a period of five years, with the annual

operating cost estimated to be $1.82m per annum. Prior to the completion of this

period, Government should investigate options for transition of operations to

industry, with the choice of a sale, lease or alternative ownership arrangement, and

the preferred nature of the operating party, to be determined at the time subject to the

overall development of the Mid West aquaculture industry.

10.2 Next Steps

While the preferred option has been chosen, there is additional work to be undertaken

as part of the project definition phase once the proposed nursery has been endorsed.

The additional investigation required includes:

 Determination of the optimal seawater intake and discharge system; and

 Selection of preferred systems and equipment for both nursery and broodstock

buildings.

As part of the subsequent stages of project definition, it is recommended that

Government establish the following:

 A policy for the allocation of stock produced by the nursery;

 A pricing framework to determine the sales price for juvenile fish stock,

including establishing the acceptable level of Government subsidisation during

establishment of the industry; and

 A confirmed timeframe for consideration of transition of the nursery operation

to a private sector party.
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Appendix A – Capital Cost Estimates



This OPC is Current at 20-December-2018

This OPC is based on 

No specialist design or cost advice has been received for

Electrical services

Mechanical services

Hydraulic services

Structural design

The following are excluded

Latent conditions

Loose furniture and equipment

Fitout

Pumps and other equipment

Ventilation to sheds

Security to sheds

Services upgrades and headworks fees

Escalation beyond December 2018

Erik Postmus AAIQS

Quantity Surveyor

655 Liberton Road Chidlow 6556

Telephone 08 9572 3200

Mobile 0419 865 741

Email qserik@hotkey.net.au

Eastman Poletti Sherwood Architects Diagrams 1 to 5 received 21st March 2014 and Masterplan 

drawings DEC 2018

BCMI Stage 1

Opinion of Probable Cost

Indicative Cost

This opinion of probable cost of construction (OPC) is based on my experience and qualifications and 

represent my judgement as a consultant familiar with the construction industry but shall not be a 

guarantee that construction costs will not vary from this OPC. It is further noted that I have no control over 

the cost of labour, material or equipment, the means methods and procedures of the construction process 

or the competitive bidding process.

Geraldton
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All Elemental Costs are exclusive  of GST

Cost Plan Date 20-Dec-18

Building Cost Index 296.0

PROJECT BCMI Stage 1

Location Geraldton

BUILDINGS

 Gross Floor 

Areas  GFA Rate  Elemental Cost 

Brood Stock 460                 1,081$            497,455$                

Nursery 1 911                 1,358$            1,236,818$             

Total GFA and Building Cost 1,371              1,265$            1,734,273$             

Site Works $386,000

Site Services $78,182

Other Costs (incl Preliminaries) $46,364

External Works and Services Subtotal $510,545

TOTAL CONSTRUCTION COST - Perth Prices 2,244,818$             

REGIONAL LOADING % 10% $224,482

SUB TOTAL NET PROJECT COST 2,469,300$             

Land Acquisition N/A

Native Title Compensation (if required) -$                           

Client/Planning Contingency N/A

Design Contingency $123,465

Construction Contingency $123,465

Headworks and Statutory Charges N/A

Building Act Compliance $2,000

Percent for Art N/A

Loose Furniture and Equipment N/A

Other - Special Provisions N/A

Agency Professional/Project management fees N/A

Professional Fees $337,000

Apprentice Scheme N/A

Subtotal 585,930$                

TOTAL NET PROJECT COST (At Current Prices) 3,055,230$             

 Expected Tender 

Date 

Escalation Rate 

(%) per annum

Escalation Allowance   Jul-19 1.7% 51,700$                  

BMW Management Fee $206,611

ESTIMATED GROSS PROJECT TOTAL COST $3,313,541

Goods and Services Tax 331,354$                

TOTAL ETC ANTICIPATED CASHFLOW (excl. GST)

 Year 1  Year 2  Year 3  Year 4  Carryover 

2019/20  20___/___ 

$3,313,541  

TOTAL CASHFLOW EXCLUDING BMW MANAGEMENT FEE (if applicable)

 Year 1  Year 2  Year 3  Year 4  Year 5 

2019/20  20___/___ 

$3,106,930 -$                    

BMW MANAGEMENT FEE CASHFLOW (if applicable)

 Year 1  Year 2  Year 3  Year 4  Year 5 

2019/20  20___/___ 

$206,611

Is there an asset disposal associated with this project? No Yes

(if so, please include a separate anticipated revenue cashflow information.)

BUSINESS CASE CAPITAL COST PLAN (BUILDINGS)

Erik Postmus 

Quantity Surveyor
Page 2   20/12/2018



Tick one box

Evaluation Phase - Indicative Cost Cost Plan Date 20-Dec-18

Project Definition/Brief Finalisation - Indicative Cost Building Cost Index 296.0

Schematic Design - Preliminary Estimate

Design Development - Limit of Cost

Contract Documentation - Tender Estimate

PROJECT TITLE BCMI Stage 1

Location Geraldton
BUILDINGS

 (From Single Building Cost Plans)  GFA GFA Rate Elemental Cost

1 Brood Stock 460 1,081$         $497,455

2 Nursery 1 911 1,358$         $1,236,818

3 -$                        

Total GFA and Building Cost 1,371 1,265$         1,734,273$         

Code AIQS Element

CE Centralised Energy Systems N/A

AR Alterations and Renovations (Demolition Works) N/A

XP Site Preparation $22 $30,818

XR Roads, Footpaths and Paved Areas $176 $241,545

XN Boundary Walls, Fencing and Gates $46 $63,636

XB Outbuildings and Covered Ways - Carports $36 $50,000

XL Landscaping and Improvements N/A

External Works Subtotal (CE to XL) $282 $386,000

XK External Stormwater Drainage N/A

XD External Sewer Drainage $17 $22,727

XW External Water Supply $13 $18,182

XG External Gas N/A

XF External Fire Protection $20 $27,273

XE External Electric Light and Power $10,000

XC External Communications N/A

XS External Special Services N/A

External Services Subtotal (XK to XS) $57 78,182$              

XX External Alterations and Renovations N/A

PR Proportion of Preliminaries $34 $46,364

 TOTAL CONSTRUCTION COST - PERTH PRICES SUBTOTAL $1,637 2,244,818$         

REGIONAL LOADING 10% $224,482

SUB TOTAL NET PROJECT COST $2,469,300

YY Client/Planning Contingency N/A

YY Design Contingency 5.0% $123,465

YY Construction Contingency 5.0% $123,465

YY Headworks and Statutory Charges N/A

YY Building Act Compliance $2,000

YY Percent for Public Art (for NPC over $2M) 1.0% N/A

LC Land Costs (if applicable) N/A

FE Loose Furniture and Equipment N/A

YYSP Other Costs - Special Provisions N/A

YYSP Relocation Costs and Disbursments N/A

YYSP Computing Equipment and Services N/A

PF Professional Fees 15.0% $337,000

BMW Apprentice Scheme N/A

TOTAL NET PROJECT COST (At Current Prices) $3,055,230

ET Escalation to Tender Tender Date Jul-19 $51,700

BCI 301.0

ESCALATED NET PROJECT COST $3,106,930

BMW BMW Management Fees 6.65% $206,611

BMW ESTIMATED TOTAL COST $3,313,541

YYSP Special Client Provisions (NOT managed by BMW) N/A

ESTIMATED GROSS TOTAL COST $3,313,541

GOODS and SERVICES TAX 331,354

PROJECT COST PLAN SUMMARY
 All Elemental Costs are exclusive  of GST

Erik Postmus 

Quantity Surveyor
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Tick one box

Evaluation Phase (Business Case) Cost Plan Date 20-Dec-18

Project Defn/Brief Final - Indicative Cost Building Cost Index 296.0

Schematic Design - Prelim Estimate

Design Developmnt - Limit of Cost Estimate

Contract Document - Tender Estimate

Building Brood Stock

Number of Storeys 1 Fully Enclosed Covered Area 320

Location Geraldton Unenclosed Covered Area 140

Functional Unit N/A Gross Floor Area (GFA) 460

Function Quantity N/A Usable Floor Area N/A

Code AIQS Element
Elemental 

Quantity

Elemental 

Rate
GFA Rate Elemental Cost

SB Substructure 491 $308 $329 $151,455

CL Columns 491 $8 $8 $3,909

UF Upper Floors N/A N/A

SC Staircases N/A N/A

RF Roof 491 $145 $154 $71,000

EW External Walls 338 $127 $94 $43,091

WW Windows N/A N/A

ED External Doors 24 $682 $36 $16,364

NW Internal Walls 94 $60 $12 $5,636

NS Internal Screens and Borrowed Lights N/A N/A

ND Internal Doors N/A N/A

Superstructure Subtotal (CL to ND) $304 $140,000

WF Wall Finishes 526 $100 $114 $52,364

FF Floor Finishes 220 $14 $7 $3,000

CF Ceiling Finishes 320 $105 $73 $33,545

Finishes Subtotal (WF to CF) $193 $88,909

FT Fitments N/A N/A

SE Special Equipment - White Goods N/A

Fittings Subtotal (FT & SE) Insert N/A

SF Sanitary Fixtures N/A

PD Sanitary Plumbing N/A N/A

WS Water Supply $123 $56,364

GS Gas Service N/A N/A

SH Space Heating N/A N/A

VE Ventilation N/A N/A

EC Evaporative Cooling N/A N/A

AC Air Conditioning N/A N/A

FP Fire Protection N/A N/A

LP Light and Power 460 $31 $31 $14,364

CM Communications 320 $3 $2 $1,091

CM Transportation Systems N/A

TS Special Services N/A

SS Special Services (Security System) N/A

Services Subtotal (SF to SS) $156 $71,818

PR Proportion of Preliminaries $98 $45,273

BUILDING COST TOTAL $1,081 $497,455

SINGLE BUILDING COST PLAN

Erik Postmus 

Quantity Surveyor
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Tick one box

Evaluation Phase (Business Case) Cost Plan Date 20-Dec-18

Project Defn/Brief Final - Indicative Cost Building Cost Index 296.0

Schematic Design - Prelim Estimate

Design Developmnt - Limit of Cost Estimate

Contract Document - Tender Estimate

Building Nursery 1

Number of Storeys 1 Fully Enclosed Covered Area 899

Location Geraldton Unenclosed Covered Area 12

Functional Unit N/A Gross Floor Area (GFA) 911

Function Quantity N/A Usable Floor Area N/A

Code AIQS Element
Elemental 

Quantity

Elemental 

Rate
GFA Rate Elemental Cost

SB Substructure 964 $435 $460 $419,091

CL Columns 964 $11 $12 $10,909

UF Upper Floors N/A N/A

SC Staircases N/A N/A

RF Roof 964 $161 $170 $154,818

EW External Walls 576 $127 $81 $73,364

WW Windows 13 $545 $8 $7,091

ED External Doors 9 $1,645 $17 $15,545

NW Internal Walls 366 $59 $24 $21,636

NS Internal Screens and Borrowed Lights N/A N/A

ND Internal Doors 15 $819 $13 $12,091

Superstructure Subtotal (CL to ND) $324 $295,455

WF Wall Finishes 1,308 $110 $158 $144,364

FF Floor Finishes 900 $22 $22 $20,000

CF Ceiling Finishes 919 $70 $71 $64,455

Finishes Subtotal (WF to CF) $251 $228,818

FT Fitments N/A $10 $8,909

SE Special Equipment - White Goods N/A

Fittings Subtotal (FT & SE) $10 $8,909

SF Sanitary Fixtures $30 $27,121

PD Sanitary Plumbing 18 $1,507 $30 $27,121

WS Water Supply $30 $27,121

GS Gas Service N/A N/A

SH Space Heating N/A N/A

VE Ventilation 27 $236 $7 $6,364

EC Evaporative Cooling N/A N/A

AC Air Conditioning 88 $182 $18 $16,000

FP Fire Protection 169 $26 $5 $4,364

LP Light and Power 911 $62 $62 $56,273

CM Communications 169 $27 $5 $4,636

CM Transportation Systems N/A

TS Special Services $3 $3,091

SS Special Services (Security System) N/A

Services Subtotal (SF to SS) $189 $172,091

PR Proportion of Preliminaries $123 $112,455

BUILDING COST TOTAL $1,358 $1,236,818

SINGLE BUILDING COST PLAN

Erik Postmus 

Quantity Surveyor
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