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EXECUTIVE SUMMARY 

The Kooragang Wetland Rehabilitation Project is located in the lower estuary of the 
Hunter River, around Kooragang Island, approximately 15km west of Newcastle. 

Between 1951 and 1959 Ash, Moscheto, Dempsey, Walsh, Spectacle and Goat Islands 
were joined, creating Kooragang Island, to provide further land for industrial 
development in the Newcastle port area. In 1959 Spit Island, in the middle of the 
South Arm of the Hunter River, was connected to the mainland to provide additional 
space fcir expansion of the BHP steel works and associated industries. In 1968 a 
railway--link was opened between the eastern end of Kooragang Island and the 
Newcastle system to encourage industrial development on the island. Kooragang 
Island was also used as a site to dump dredging spoil from deepening of the port. 

Today the Port of Newcastle is NSW's major coal exporting and bulk handling port, 
with throughput of more than 50.8M tonnes in 1993/4 This comprised 6.22M imports 
and 44.65M exports. Of the exports, the major product was coal, with more than 
42.5M tonnes shipped out. 

The non-industrial portion of Kooragang Island was resumed by the State Government 
in the 1960's and is currently owned by the NSW Department of Public Works and 
Services. Occupiers of areas on the Island are on short term leases. There are 5 short 
term lessees. They pay about $26,000 per annum in licence fees, mainly for grazing 
and agistment purposes. There are currently two people living on the island. 

The Island is in a degraded state. It has largely been cleared of its once abundant 
native vegetation and suffers from overgrazing. The Island once contained stands of 
cedar which have now entirely disappeared. There'are weed infestations and exotic 
species are prevalent. 

The aim of the Kooragang Wetland Rehabilitation Project is to rehabilitate, restore " 
and create fisheries and other wildlife habitat in suitable areas of the Hunter River 
estuary. Opportunities for research, education, recreation and tourism will be 
developed as integral parts of the habitat work, to enhance appreciation and 
appropriate use of the estuarine ecosystem. The Project also aims to demonstrate that 
responsible industries can complement responsible resource management. 

Two rehabilitation strategies have been developed for the Project. 

Under the first strategy, an 8 year rehabilitation works programme will be undertaken to 
restore Kooragang Island Wetlands, Hexham Wetlands, Tomago Wetlands and Stockton 
Wetlands. A visitors' centre will be built on Kooragang Island with amenities and 
educational displays and historical buildings on the island will be refurbished. A 
riverside park will be built. Rainforest and wooded areas will be replanted and wetlands 
areas will be fenced to prevent grazing cattle degrading them. The creeks around the 
island and in the other wetland areas will be returned to tidal flushing and rehabilitated. 
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A network of cyc1eways will be established around the island and the roads will be 
refurbished. Nesting areas for migratory birds will be improved and protected. 

A programme of biological and environmental processes research and monitoring will 
be undertaken and education and training courses will be instituted. 

The overall capital costs of this option are estimated at $5.87M over the 20 year 
evaluation period, with total operating and maintenance and staff and administration 
costs estimated at a further $10.87M. Total costs over the 20 year evaluation period are 
thus estImated at $16.71M. 

Under the second strategy, the rehabilitation of the Kooragang Wetlands area will be 
undertaken but in addition a "City Farm" will be constructed to enhance the educational 
experience of students and others visiting Kooragang Island. The City Farm will also 
help demonstrate improved management of wetland areas and improve agriculture in the 
lower Hunter Valley. 

The overall capital costs of this op.tion are estimated at $6.62M over the 20 year 
evaluation period, with total operating and maintenance and staff and administration 
costs estimated at a further $12.98M. Total costs are thus estimated at $19.60M over the 
20 year evaluation period. 

The Draft Project Management Plan produced in February 1996 indicated that works 
totalling $770,888 had been undertaken on the Project up to 30th June 1995. To 30th 
June 1995, the Project had received grants of $334,000 from the NSW Government's 
Estuary Management Program and contributions from committee members and local 
companies of $549,900. Grants were also received from Rivers Reborn and National 
Landcare. 

The aim of the economlc analysis of the proposed Rehabilitation Project is to assess the 
benefits that would accrue to the community as a result of the improvement in 
environmental amenity at the site. These and other benefits must be compared with the 
costs of the project to determine whether, in terms of the economic efficiency of 
resource use, the investment decision is justified. 

'Many of these benefits are environmental and recreation-based 

Benefits of the Project: 

In the "Do Nothing" situation, the environment of the Kooragang Wetlands can be 
expected to continue to deteriorate, compared with the existing situation. The ensuing 
deleterious effects, in economic terms, can be evaluated as environmental damage costs. 

An environmental improvement project, such as the proposed Rehabilitation Project, 
can reverse these trends in environmental damage costs. Indeed, the project can create 
additional (or incremental) benefits compared with the current situation. Environmental 
benefits of the Project thus comprise the damage costs avoided plus the incremental 
benefits relative to the existing situation. 
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A frequently applied method of estimating changes in fisheries benefits is to analyse 
the relationship between fish nursery habitat and commercial catches of fish and other 
marine species. Changes in the areas and condition of habitat are then used as a basis 
for predicting and measuring changes in the value of the catch. The valuation 
technique applied is known as the "productivity changes method". 

The main benefit, however, is derived from the restoration of currently degraded 
wetlands on the Island. Once the project has been implemented and fish breeding has 
had a chance to take place, the returns to the industry are estimated to be 21.87% 
higher - that is, $242,288 per year compared with the existing situation. This increase 
is assumed to continue to perpetuity. 

Recreation benefits resulting from the rehabilitation project for Kooragang Wetlands 
will comprise the following: 

• A voided further losses in the quality of recreational experiences resulting from 
continuing environmental degradation of Kooragang Wetlands in the "Do 
Nothing" situation. 

• The increased value of a higher quality recreational experience enjoyed by 
existing users of the site. 

• The value of new visits to the site, attracted by the improved environmental 
amenity. 

• The increased value of recreation at other similar sites, resulting from reduced 
congestion at those sites. 

Results of the Analysis: 

This analysis has been conducted so that both the rehabilitation project options are 
incremental to Option 1, the "Do Nothing" option. The table below gives the analysis 
results. 

SUMMARY OF ECONOMIC ANALYSIS 

Capital Total Total NPV NPVI BCR 
Option Cost Cost Benefits IRR @7% @7% @7% 

($M) ($M) ($M) (%) ($M) ($) 

2* 5.87 16.71 24.90 8.3 0.60 0.13 1.06 

3* 6.62 19.60 28.88 8.4 0.75 0.14 1.06 

* All costs and benefits are incremental to Option 1, the "Do Nothing" case. 
Source: Spreadsheets - Appendix A 

The appraisal indicates that both the proposed rehabilitation options,Options 2 and 3, 
are economically superior to Option 1, the "Do Nothing" case. 
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Option 3, the "City Farm" option, is the superior option economically, with an NPV 
@ 7% discount rate of $0.75M, a BCR @ 7% of 1.06,an NPVI of $0.14 and an IRR 
of8.4 

Sensitivity testing was undertaken on all options. Costs were increased by 20%, 
benefits were reduced by 20% and the two effects combined to test the rankings of 
options with variations in key assumptions. The rankings did not change as a result of 
this testing. 

ConcIus'ions 

The Kooragang Wetlands are situated in the lower Hunter River estuary in Newcastle. 
The Island's surrounds provide an "oasis of green" amongst industrial, commercial 
and residential development. 

Under the "Do Nothing" situation, it is estimated that there will be a decline in 
commercial and recreational fishing in the Hunter region over the next 20 years due to 
continued environmental decline in t~e Kooragang area. 

Option 3, the "City Farm" rehabilitation option, is the economically superior option. 
Under Option 3, the Kooragang Wetlands will be rehabilitated and the Hunter River 
fishery should improve accordingly. This will result in increased returns for 
commercial and recreational fishing in the Hunter estuary and adjacent areas. The 
Project will create recreational and educational facilities and the incorporation of the 
City Farm will enhance the overall objectives of the rehabilitation of the Kooragang 
Wetlands Project. 

The Project will add to the excellent restoration work already undertaken in the 
Newcastle city and port areas over the last few years. 

Recommendations 

From an economic perspective, it is recommended that Option 3, the City Farm" 
rehabilitation project, be adopted as proposed. Option 3 is the option preferred by the 
Hunter Catchment Trust, NSW Fisheries, the local Newcastle business community 
and general public and the NSW Department of Land and Water Conservation. 
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The island will be traversed by a series of 
cycIeways, boardwalks and trails which will 

enable visitors to experience the 
many varied features of the island 

Located to the northwest of the 
City of Newcastle 

Kooragang Island is the focus of 
a Wetland Rehabilitation Project 



1.0 Background 

1.1 Project Location 

The Kooragang Wetland Rehabilitation Project is located in the lower estuary 
of the Hunter River, around Kooragang Island, approximately 15km west of 
Newcastle, as shown in Figure 1 below. Figure 2 following highlights the . 
project area within the lower Hunter estuary. 

1.2 Historical Background 

The Hunter River estuary has been greatly modified over the last 200 years. 
The river was initially investigated in 1798 and in 1801 Lieutenant Paterson 
and Ensign Barrallier explored the Hunter and Williams River in the "Lady 
Nelson", up as far as Mount Hudson, near present day Muswellbrook. At that 
time Barrallier was the New South Wales Assistant Surveyor-General. His 
charts made at the time call tl}e Kooragang Island area "Greville Island" and 
name Fullerton Cove. 

Paterson's and Barrallier's reports to Governor King noted the abundance of 
fine timber and good agricultural land in the lower Hunter area, as well as coal 
at the river's southern entrance. The 1801 reports also indicated the tendency 
of the Hunter River to flood, as the expedition had to cope with continuous 
rain and subsequent flooding of the river. 

The Newcastle area was originally a penal colony and early land uses included 
timber cutting and shell gathering for lime. In the early part of the 19th 
Century the Hunter River became the main transport route for the north west 
region of the State, with Morpeth at the tidal limit developing as a major port 
for inland commerce. 

1.3 Industrial Development of the Newcastle Port Area 

In the late 19th Century, Newcastle began to develop as a major industrial 
area. There were abundant coal reserves available and the Hunter estuary 
offered port development potential, with plenty of flat land for industry. 

Between 1951 and 1959 Ash, Moscheto, Dempsey, Walsh, Spectacle and Goat 
Islands were joined, creating Kooragang Island, to provide further land for 
industrial development in the Newcastle port area. In 1959 Spit Island, in the 
middle of the South Arm of the Hunter River, was connected to the mainland 
to provide additional space for expansion of the BHP steel works and 
associated industries. In 1968 a railway link was opened between the eastern 
end ofKooragang Island and the Newcastle system to encourage industrial 
development on the island. Kooragang Island was also used as a site to dump 
dredging spoil from deepening of the port. Now when the port is dredged, the 
spoil is dumped out at sea under permit. 
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1.4 Proposed Developments in the Pori of Newcastle 

Today the Port of Newcastle is NSW's major coal exporting and bulk handling 
port, with throughput of more than 50. 8M toruies in 1993/4 This comprised· 
6.22M imports and 44.65M exports. Of the exports, the major product was 
coal, with more than 42.5M tonnes shipped out. . 

The port has more than 4 kms of commercial wharfage accommodating some 
of the largest bulk carriers trading :with Australia. Besides coal exports, the 
port services the important local steel and aluminium industries and isa major 
export outlet for the State's wheat sales. 

The Newcastle Port Corporation is actively promoting the port's development. 
Itis focussing on increasing the port's capacity and flexibility by maximising 
berth occupancy. The Corporation estimated in 1995 that a 40% increase in 
capacity could achieved through more efficient ship handling. 

The Corporation's business plan aims to consolidate all general cargo 
activities in the Basin area, near the former Carrington Basin coal loader and 
State Dockyard sites, downstream ofKooragang Island. 

~ ." o~,-·."O- < • 

The port's two export coal terminals, the Port Waratah Coal Terminal and the 
Kooragang Coal Terminal, are owned and managed by Port Waratah Coal 
Services Ltd. This is a private company formed in 1991 and owned by Hunter 
Valley coal producers and their overseas customers. Port Waratah Coal 
Services has the largest coal loading operation in the world and the highest 
productivity of any major coal shipping facility in the world. 

The company plans to increase its coal throughput capacity to 100M tonnes 
annually after 2000. It is planning to increase bulk berth capacity on the south 
eastern corner of Kooragang Island by adding Berths 6, 7, 8 and 9to the 5 " .. 
berths already there. The company has major coal storage facilities on the 
eastern end of Kooragang Island. 

1.5 Present Condition of the Kooragang Island area 

The non-industrial portion of Kooragang Island was resumed by the State 
Government in the 1960's and is currently owned by the NSW Department of 
~ublic Works and Services. Occupiers of areas on the Island are on short term 
leases. There are 5 short term lessees. They pay about $26,000 per annum in 
licence fees, mainly for grazing and agistment purposes. There are currently 
two people living on the island. 

The Island is in a degraded state. It has largely been cleared of its once 
abundant native vegetation and suffers from overgrazing. The Island once 
contained stands of cedar which have now entirely disappeared. There are 
weed infestations and exotic species are prevalent. 
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Before the commencement of the Kooragaug Wetland Rehabilitation Project, 
the island was used to dump garbage, old or stolen cars and unwanted animals, 
as well as for ferreting, hunting and exercising of greyhounds. Model 
aeroplane flying is also well established on the Island. 

1.6 The Kooragang Wetland Rehabilitation Project 

The aim of the Kooragang Wetland Rehabilitation Project is to rehabilitate, 
restore and create fisheries and other wildlife habitat in suitable areas of the 
·Hunter River estuary. Opportunities for research, education, recreation and 
tourism will be developed as integral parts of the habitat work, to enhance 
appreciation and appropriate use of the estuarine ecosystem. The Project also 
aims to demonstrate that responsible industries can complement responsible 
resource management. 

Two rehabilitation strategies have been developed for the Project. 

Under 'the first strategy, an 8 year rehabilitation works programme will be . 
undertaken to restore Kooragling Island Wetlands, Hexham Wetlands, Tomago 
Wetlands and Stockton Wetlands. A visitors' centre will be built on Kooragang 
Island with amenities and educational displays and historical buildings on the 
island will be refurbished. A riverside park will be built. Rainforest and 
wooded areas will be replanted and wetlands areas will be fenced to prevent 
grazing cattle degrading them. The creeks around the island and in the other 
wetland areas will be returned to tidal flushing and rehabilitated. 

A network of cycIeways will be established around the island and the roads will , 
be refurbished. Nesting areas for migratory birds will be improved and 
protected. 

A programme of biological and environmental processes research and 
monitoring will be undertaken and education and training courses will be 
instituted. 

The overall capital costs of this option are estimated at $S.87M over the 20 year 
evaluation period, with total operating and maintenance and staff and 
administration costs estimated at a further $10.87M. Total costs over the 20 year 
evaluation period are thus estimated at $16.71M. 

Under the second strategy, the rehabilitation of the Kooragang Wetlands area 
will be undertaken but in addition a "City Farm" will be constructed to enhance 
the educational experience of students and others visiting Kooragang Island. 
The City Farm will also help demonstrate improved management of wetland 
areas and improve agriculture in thelower Hunter Valley. 

The overall capital costs of this option are estimated at $6.62M over the 20 year 
evaluation period, with total operating and maintenance and staff and 
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administration costs estimated at a further $12.98M. Total costs. are thus 
estimated at $19.60M over the 20 year evaluation period. 

1.7 The Kooragang City Farm 

In November 1995, the Kooragang City Farm Management Report was 
produced. This report develops the City Farm concept more fully for the 
incorporation of a City Farm into the Wetland Rehabilitation Project. The 
City Farm has a designated area of 65 ha. 

/'>.ccording to the City Farm Management Report, the main aim of the City 
Farm Project is the design, construction and maintenance of a farm 
environment which explores farming in the future and provides the 
opportunity for interpretation by individuals, community groups, educational 
groups and the broader community. The City Farm also aims to provide a 
forum and venue to trial community based progressive farming initiatives. 

The objectives as identified in the Management Report are as follows: 

• to Improve the community's understanding of farming and the rural 
environment 

• to create a farm which embraces and promotes innovative and sustainable land 
practices 

• to provide the forum and venue for hands-on demonstrations of alternative 
agriculture 

• to be a working example of Property Planning and Farming for the Future 
initiatives 

• to develop and maintain links with environmental and agricultural educational 
facilities 

• to become an educational centre for sustainable agriculture 

• to preserve the historical connection to agriculture in the Hunter estuary 

• to create a pleasant arid inviting rural experience for casual day visitors 

In addition, the City Farm will provide further benefits to the Kooragang 
Wetland Rehabilitation Project as follows: 

• enable the collection of entry fees and provide additional revenue sources 

• be occupied daily, enhancing site administration 

Kooragang Wetland Rehabilitation Project 
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• provide an ideal site for a security officer's residence, thus improving overall 
project security 

• oversee the hire of bicycles, fishing equipment and canoes 

. Figure 3 shows the strategic landscape plan of the Kooragang Wetland Project, 
inchiding the City Farm. 

1.8 Works Undertaken on the Project to 30th June 1995 

• 
• 
• 
• 
• 

• 
• 
• 
• 
• 

JOe Draft Project Management Plan produced in February 1996 indicated that 
works totalling $770,888 had been undertaken on the Project up to 30th June 
1995. To 30th June 1995, the Project had received grants of$334,000 from 
the NSW Government's Estuary Management Program and contributions from 
committee members and local companies of$549,900. Grants were also 
received from Rivers Reborn and National Landcare. 

Sponsors to the Project included: 

Australian Nature Conservation Agency $23,510 
BHP $·85,257 
Brambles $56,187 
Commonwealth Steel $30,000 
Department of Employment, Education and Training support for 40 

trainees 
Gardner-Perrott $15,000 
Metnorth Energy (formerly Orion Energy) $16,500 
Port Waratah Coal Services $125,000 
Transgrid and Pacific Power $40,000 
University of Newcastle $60,000 

... 
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2.0 Ecological Features of Kooragang Island 

It is estimated that there are 1,000 ha of wetlands on Kooragang Island 
comprising mangroves and intertidal saltmarsh, These wetlands act as a 
nursery for fish and crustaceans, although much of the ecosystem is in a 
degraded condition, mainly due to lack of tidal flow, When the various 
original islands were combined into Kooragang Island in the 1950's, flows in 
the creeks through the area were restricted, Less than 5% of fish samples 
taken on the Island by the Fisheries Research Institute in 1993-94 were 
cwmmercially significant (Williams et al 1994), although the area is art 

important habitat for prawn species, 

The wetlands are particularly important as a waterbird habitat. Part of the 
Island is included in the Kooragang Nature Reserve, protected under the 
RAMSAR International Agreement. The bird popUlations are an important 
natural attraction and clearly have significant "existence value". 

Vegetation on the Island inclUdes a wide range of remnant natural species. 
Much of the area has been cleared and is used for grazing. The area is 
potentially valuable as a site for education 'and research, particularly in', 
ecological studies and fisheries research. 

2.1 The Economic Benefits of Wetlands 

Wetlands are an important resource both economically and ecologically. This, 
has generally been recognised only recently and there is now an extensive 
literature documenting their value (Maltby 1986, Pearce and Turner 1990). 

From an economic viewpoint, the activities and values associated with 
wetlands can be placed in various categories: 

•.. Ecological function values, including support of natural ecosystems. , 
• Provision of habitat for commercial and recreational fisheries. 
• Provision of habitat for indigenous and migratory bird species. 
• Assimilation of waterborne pollutants. 
• Commercial production of fish, crustaceans and other products. 
• Land-based and water-based recreation. 
• Passive recreation. 
• Education and research. 
• Non-use values including option, bequest and existence values. 
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3.0 The Economic Appraisal 

The Economics Unit, Urban Water Section, NSW Departinent of Land & 
Water Conservation, was engaged to undertake an Economic Appraisal to 
NSW Treasury standards for the ·Project. The project is to be partly funded by 
the NSW Government through the NSW Department of Land & Water 
Conservation's Estuary Management Program. 

3.1 ·Aim of the Economic Analysis . . . 

The aim of the economic analysis of the proposed Rehabilitation Project is to 
assess the benefits that would accrue to the community as a result of the 
improvement in environmental amenity at the site .. These and other benefits 
must·be compared with the costs of the project to determine whether, in terms of 
the economic efficiency of resource use, the investment decision is justified. 

(Many 'of these benefits are environmental and recreation-based. Monetary 
values are used as a unit of measurement to "weight" these benefits on a basis 
that is consistent with the measurement of project costs. 

3.2 General Methodology of the Appraisal 

3.2.1 Treasury Guidelines 

The economic appraisal of the "Do Nothing" case and the rehabilitation 
options for the Kooragang Wetlands Rehabilitation Project has been carried 
out based on the "Guidelines for Economic Appraisal", NSW Treasury 
Technical Paper, dated January, 1990. These guidelines are. based on 
established procedures for economic appraisal of capital expenditure and asset 
management decisions by Government agencies. 

The methodology adopted is Cost Benefit Analysis and is based on the 
incremental variations in costs and benefits from the "Do Nothing" option (the 
base case) for the various options considered. The costs and benefits of each 
scheme option have been identified and valued over. the appraisal period, with 
the conversion of the stream of costs and benefits to a common point in time to 
enable comparison. 

In undertaking this appraisal, the total cost to the community and NSW 
Government is considered, as required by the Treasury Guidelines. Projected 
costs relate to private and State Government contributions. Private costs 
include contributions in time and money by the Newcastle community, both 
the general public and commerce and industry, and costs incurred by the local 
community due to environm~ntal degradation. State Government funds are 
made available through the NSW Department of Land & Water 
Conservation's Estuary Management Program. 
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The following general assumptions have been made and are common to all 
options: 

3.2.2 Economic Life of the Project 

The economic life of the various components for the rehabilitation options is 
estimated at 30 years. The economic appraisal being carried out over a 20 year 
time frame. The residual value of new capital works is estimated on a pro
rated basis from the initial capital cost. 

3.2.3 Discount Rate 
.-
To determine Net Present Value (NPV), Benefit Cost Ratio (BCR) and Net 
Present Value per $ Invested (NPVI) for the options considered, three real 
discount rates of 4%, 7% and 10% have been used. 

3.2.4 Estimated Cost of Works 

Costs and benefits have been expressed in constant mid 1996 prices to exclude 
inflation effects. The appraisal considers the total cost of the project. 

Kooragang Wetland Rehabilitation Project 
C:IDA T A IECONAPPSICOAST ALIKORAGNG.DOC 

Page 15 



4.0 The Options Considered in this Study 

4.1 The "Do Nothing" Case - Maintain the Kooragang Wetlands area 
in its present condition, without capital expenditure 

Under this option, the Kooragang Wetlands area is not rehabilitated and its 
previous management regime is continued. It is estimated under this option 
that approximately $50,000 would be spent annually in general maintenance 
by the NSW Department of Public Works and Services, the various power and 
water utilities that have easements across the area and in rubbish removal. 
This general maintenance is estimated to total $1 M over the 20 year evaluation 

. period. 

This option would result in the continued degradation of mangrove and 
saltmarsh wetlands in and around the Kooragang Island area and the resulting 
loss of commercial and recreational fishing stocks within the Hunter estuary, 
each estimated to total $391,000 over the 20 year evaluation period. 

Tofal costs oHlie"Do Nothing" option are· thus estimated af$1.78M over the 
. next 20 years. 

The income frbm grazing leases under this option will continue at $26,000 per 
annum and is estimated to total $520,000 over the next 20 years 

4.2 Option 2 - Undertake the Kooragang Wetlands Rehabilitation 
Project but without the City Farm Project being included 

. Under this option, an 8 year rehabilitation works programme will be Undertaken 
to restore Kooragang Island, HexhamWetlands, Tomago Wetlands and Stockton 
Wetlands. A visitors' centre will be built on Kooragang Island with amenities 
and educational displays and historical buildings on the island will be 
refurbished. A riverside park will be built. Rainforest and wooded areas will be 
replanted and wetlands areas will be fenced to prevent grazing cattle degrading . 
them. The creeks around the island and in the other wetland areas will be 
returned to tidal flushing and rehabilitated. 

A network of cycle ways will be established around the island and the roads will 
be refurbished. Nesting· areas for· migratory birds will be improved and 
protected. 

A programme of biological and environmental processes research and 
monitoring will be undertaken and education and training courses will be. 
instituted. 

The overall capital costs of this option are estimated at $S.87M over the 20 year 
evaluation period, with total operatipg and . maintenance and staff and 
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administration costs estimated at a further $1O.84M. Total costs of Option 2 
over the 20 year evaluation period are thus estimated at $16.71M. 

4.3 Option 3 - Undertake the Kooragang Wetlands Rehabilitation 
Project as per Option 2 but with the City Farm Project being 
included 

Under this option, the rehabilitation of the Kooragang Wetlands area will be 
undertaken as in Option 2, but in addition a "City Farm" will be constructed to 
enhance the educational experience of students and others visiting Kooragang 
Island. The City Farm will also help demonstrate improved management of 
wetland areas and improve farm management practices in the lower Hunter 
Valley. 

The overall capital costs of this option are estimated at $6.62M over the 20 year 
evaluation period, with total operating and maintenance and staff and 
administration costs estimated at a further $12.28M. Total costs of Option 3 are 
thus estimated at $19.60M over the 20 year evaluation period. 

" 
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5.0 Benefits of the Project 

5.1 Environmental Valuation 

Environmental benefits are largely unpriced. Generally there are no "markets" 
through which the community can express its preferences. Environmental 
amenity is thus a "free" or "public" good. The fact that the environment is 
unpriced does not mean the commullity places no value on it. There are various 
ways in which people can indicate that the environment has positive value, thus 
providing an opportunity to obtain measures of the associated benefits. 

In the "Do Nothing" situation,the environment of the Kooragang Wetlands can 
be expected to continue to deteriorate, compared with the existing situation. The 
ensuing deleterious effects, in economic terms, can be evaluated as 
environmental damage costs. Such costs reflect the dissatisfaction, disutility or 
negative welfare that the community incurs as a result of a degrading 
environment. 

An environmental improvement project, such as the proposed Rehabilitation 
Project, can reverse these trends in environmental damage costs. Indeed, the 
project can create additional (or incremental) benefits compared with the current 
situation. Environmental benefits of the Project thus comprise the damage costs 

. avoided plus the incremental benefits relative to the existing situation. 

In this economic appraisal, the benefits are estimated as the additional benefits 
occurring with the project compared to a shifting baseline situation without the ' 
project i.e. a "Do Nothing" case. The existing situation defmes the benchmark 
for estimating the relevant losses and gains of the Project. 

The total benefits of the project will consist of the sum of the costs avoided and" 
the additional benefits, compared with the existing situation. 

5.2 Methods of Valuing the Economic Benefits 

A number of economic techniques are generally accepted as a means of 
valuing the environment (Hufschrnidt et al1983, James 1994, DESTlDept 
FinancelRAC 1995). Numerous case studies have been undertaken involving 
applications to wetlands (pearce and Turner 1990, Dixon et al 1994, 
Lockwood and DeLacey 1992, NSW EPA 1995 - Refer Appendices B - F). 

Such techniques include: 

. • Market based methods, including the productivity changes method, 
replacement/repair cost, defensive expenditures and avoidance costs 

. r 

• Surrogate market methods, including the travel cost method and hedonic 
prIcmg 
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• Simulated market methods, including contingent valuation, priorityevaluator 
technique, tradeoff games and conjoint analysis . 

• Benefit transfer method 

• Threshold value and opportunity cost methods 

5.3 Valuation of Benefits of the Kooragang Island Project 

ideally, valuations of the existing environmental benefits of Kooragang Island 
and the extra benefits that could be expected from the Project would include: 

• commercial benefits estimated by means of market-based techniques 

• recreation values estimated through extensive on-site surveys based on the 
travel cost model· 

• non-use values estimated by means of more general surveys ofthe population, 
using the contingent valuation or similar methQd_ . 

Due to resource constraints, it has not been possible in this 'report to measure 
all the environmental benefits of the Kooragang Wetlands Rehabilitation 
Project. However, some partial measures can be obtained. These include the 
benefits of improved commercial and recreational fishing and benefits 
associated with active and passive recreation opportunities created by the 
Project. 

5.4 Estimation of the Project's Benefits to Commercial Fisheries 

A frequently applied method of estimating changes in fisheries benefits is to, 
analyse the relationship between fish nursery habitat and commercial catches' 
of fish al!d other marine species. Changes in the areas and condition of habitat 
are then used as a basis for predicting and measuring changes in the value of 
the catch. The valuation technique applied is known as the "productivity 
changes method". 

It is assumed that the same levels of fishing effort are maintained, so that 
changes in economic benefits are indicated by changes in gross returns. If the 
level of fishing effort changed, changes in net rather than gross returns would 
have to be used as the measure of benefits. 

From maps and photographs contained in the Kooragang Island Feasibility 
Study it is possible to estimate areas of land above the high water mark, areas 
of vigorous wetland, and areas of degraded wetland. These areas are only 
indicative. More accurate estimates would have to be derived from more 
detailed maps (or a GIS) for the estuary . 
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The total area of intertidal wetlands and saltmarshes in the Hunter estuary is 
estimated to be 2,900 ha of which 1000 ha are located on Kooragang Island. 
The area of vigorous wetland for the estuary as a whole is estimated to be 2380 
ha. The Island accounts for 480 ha of these. The largest area (400 ha) is 
located in Area B within the Kooragang Island Nature Reserve. It is assumed 
that this area will remain intact with or without the Project. These areas are 
illustrated in Figure 4. 

It is assumed that, without the Project, approximately 80 ha (i.e. 480 less the 
400 ha in Area B) would be degraded over a period of 20 years. This is 
equivalent to an average of 4 halyr. 

There is considerable potential for increase in vigorous wetland that could be 
achieved through implementation of the Project. This increase includes 200 ha 
obtained from restoration works in Areas D and E (the "study area") as well as 
restoration of currently degraded areas in Areas B and C through the 
introduction of a wetlands management plan. In all, compared with the 
existing situation, it is estimated that an additional 520 ha of vigorous wetland 
could be established, equivalent to 21.87% of the existing total area of 
vigorous wetland in the estuary. 

According to information supplied by Newcastle Fishing Cooperative, the 
value of their catch in 1994-95 was $10,615,553. The Cooperative's fleet 
operates along approximately 100 miles of coastline from Lake Macquarie to 
Seal Rocks. The value of the catch associated with the Hunter Estuary 
includes 76,000 kg of prawns valued at $8 per kg (i.e. $608,000) and about 
$500,000 of estuarine species estimated to depend on the Hunter estuary as 
habitat. The total value of the annual catch associated with the Hunter is thus 
approximately $1,108,000. With 2,380 ha of vigorous wetlands in the estuary, 
the average annual value of the catch is $466 per ha. 

This information can be used to estimate the expected loss in the value of the 
catch in the "Do-Nothing" situation. Each year, the value of the catch declines 
by $1,864 (i.e. 4 ha lost each year multiplied by $466 per ha). After a period 
of20 years, the annual retums earned by the fishery would be $37,275 less 
than at present. 

One of the benefits of the proposed project is prevention of these losses. 

The main benefit, however, is derived from the restoration of currently 
degraded wetlands on the Island. Once the project has been implemented and 
fish breeding has had a chance to take place, the returns to the industry are 
estimated to be 21.87% higher - that is, $242,288 per year compared with the 
existing situation. This increase is assumed to continue to perpetuity. 
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5.5 Recreational Fishing Benefits from the Rehabilitation Project 

Recreational fishing takes place in the Hunter estuary, including the 
downstream sections bounded by the breakwaters at Stockton and Nobby's 
Lighthouse, and on adjacent beaches. Stockton Beach, to the immediate north 
of the Hunter River's entrance, has a great reputation as a fishing beach. 
Changes in fish nursery habitat on the Island could be expected to affect these 
activities. 

According to research on the Clarence and Richmond Rivers by West (i992), 
the value of the recreational catch is at least as great as the value of the 
commercial catch. The audit of the North-East region of the State by the NSW 
Natural Resources Audit Council made similar findings. The benefits to 
recreational fishing can be assumed to be at least as great as the benefits for 
the commercial catch. Indeed, this will give only a very conservative estimate 
of the recreational benefits, because, as documented in the seminal article by 
Knetsch and Davis (1966), the true value of recreational fishing is associated 
with the value of each recreational experience rather than the value of the 
recreational catch itself. ,; 

5.6 Environmental Values of the Kooragang Wetlands 

Economists have identified various kinds of benefits that typically are associated 
with environmental improvement projects and have developed techniques for 
estimating them. 

The community may place various kinds of values on the environment (NSW 
EPA 1993; Young 1992). The first consists of use values, which include direct 
use values (for example, recreation, commercial activities such as fishing and 
grazing, education and research); ecological function values. (such as the 
removal of sediments or nutrients from stormwater runoff); and option values 
(maintaining the opportunity to make direct use of the site). 

The second class of values is non-use values, in tum consisting of existence 
values or the satisfaction gained from knowing that certain natural species or 
ecosysteI!}.s continue to exist; and bequest values which stem from the desire to 
bequeath natural environments to future generations .. 

5.7 Methods of Economic Valuation 

Methods of. valuing the environment or changes in the quality of the 
environment have been explained in various texts or guidebooks (Hufschmidt et 
al 1983; NSW EPA 1993; James 1994; DESTlDept Finance 1995). The choice 
of method depends largely on the particular circumstances. 

Economic valuations of ordinary goods and services are usually based on data 
from market sales. Some of the benefits of the rehabilitation project can be 
measured in this way. Many ofthe benefits of the project, however, are unpriced 
and thus require other valuation methods to be applied. 
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5.7.1 

The main environmental valuation techniques considered for this appraisal are: . 

i) the travel cost method 

ii) the benefit transfer method 

iii) the opportunity cost method 

The Travel Cost Method ~ 

The travel cost method, pioneered by Clawson and Knetsch (1966), is a 
technique used to assess the economic. value. of direct uses of a particular site. It 
is widely applied to obtain empirical estimates of the recreation benefits of 
natural sites, especially where there is free access to them. 

The underlying theoretical concept of the travel cost method is that people's 
willingness to pay to use a site can be measured in terms of their cost of travel 
from a place of origin (usually place of residence) to the site. 

The cost o{travel is a function of the distance travelled and the vaiue of time 
spent travelling. There is an"extensive literature on how to value travel time .. 
Table 1 belmy shoy"s how tl:te a"erage~ :'.aluepC:I-;t~i~ !scalcuJ!l!~( . 

TABLE 1 
TRAVEL COST MODEL. 

Proportion Of Total Visits As. A-Function Of 
Distance From The Kooragang Wetlands Site 

. 

ZONE 
PERCENTAGE OF ZONE DISTANCE 

VISITS· FROM SITE (KMS) 

1 60 5 

2 30 10 

3 8 15 .. 

4 2 20 

5 0 >20 

Total 100 
. 

. . 
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ESTIMATION OF TRAVEL COST IN $IKM 

AVERAGE DIRECT MOTORING COST 

AVERAGE SPEED 

AVERAGEADULTEAR}ITNGS 

AVERAGE HOURLYEAR}ITNGS 

AVERAGE~ERPERSONSPER 

GROuP VISITING KOORAGANG WETLANDS 

AVERAGE VALUE TRAVEL TIME 

AVERAGE TOTAL TRAVEL COST 

DEMAND FUNCTION FOR VISITS 

NOMINAL NUMBER OF VISITS 

TOTAL % VISITS NUMBER OF 
ZONE 

DISTANCE VISITS 

O· Okms 100 1,000 

1 10kms 60 600 

2 20kms 30 300 

3 30kms 8 . 80 

4 40kms 2 20 

5 50kms 0 0 

TOTAL VALUE OF TRAVEL SEGMENTS 

AVERAGE VALUE PER GROUP VISIT 

AVERAGE VALUE PER PERSON VISIT 

. 

$0.55 perkm 

40kph 

$702.10 per week 

$17.55 

3 

$0.4344 per km 

$0.9844 per km 

1,000 

COSTNISIT 
TOTAL VISITS 
OF VISITS ($) ($) . 

0.00 . 0.00 

9.84 1,968.85 

19.69 4,429.91 

29.53 2,067.29 

39.38 787.54 

39.38 0.00 

14,668.00 

$14.67 _ .. 
. 

. ~ 

The project will also provide opportunities for new activities not currently 
undertaken ouany significant scale. The most important of these activities will 
be picnics, birdwatching, nature walks and cycling. The travel cost model can 
be applied to all these predicted visits, since that is the assumed primary purpose 
for visiting the site .. 

Recreation benefits resulting from the rehabilitation project for Kooragang 
Wetlands will thus comprise the following: 

• Avoided further losses in the quality of recreational experiences resulting from 
continuing environrnenta:I degradation of Kooragang Wetlands in the "Do 
Nothing" situation. 
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• The increased value of a higher quality recreational experience enjoyed by 
existing users of the site. . 

• The value of new visits to the site, attracted by the improved environmental 
amenity. 

• The increased value of recreation at other similar sites, resulting from reduced 
congestion at those sites. 

5.7.2 The Benefit Transfer Method 

An alternative approach to use of the travel cost model for the valuation of 
recreation benefits is the benefit transfer me~hod. This method uses estimates 
of recreation benefits already obtained at similar sites and transfers them to the 
site under consideration. The NSW Environment Protection Authority has 
compiled a large data base known as ENV ALUE which contains a wide range 
of environmental economic values for recreation at various kinds of sites 
(NSW EPA 1995). In the absence of better site-specific information, it 
provides a general guide to th~ likely level of benefits. . 

There are several comparable sites which can.provide an indication.of the. extra 
recreational benefits that could be expected once the Kooragang Wetlands 
Rehabilitation Project has been completed. These sites include the 
Bicentennial Park Trust at Sydney's Homebush Bay, the Fairfield City Farm 
in Sydney and The Hunter Region Botanic Gardens at Raymond Terrace. 
Each of these sites will be discussed i~ greater detail later in this appraisal. . 

5.7.3 The Opportunity Cost Method 

. Opportunity cost is an important economic valuation concept. It measures the 
value forgone in alternative activities and provides the basis for valuing time. 
spent travelling. 

Tiine spent travelling is generally not perceived to be the same as time directly 
spent iri income-earning opportunities. People typically choose to allocate 
some time for leisure and other non-income earillng activities, and it is 
considered appropriate for this study to value people's leisure time at one~third· 
to one-half of time spent earning income. This is in line with similar . 
valuations of people's leisure time used by other NSW State Government 
agencies such as the State Rail Authority, National Parks and Wildlife Service 
and Sydney Water. 

The opportunity cost ( economic value) of time spent travelling and in leisure
based activities is assumed to be equivalent to one-third of average earnings. 
The latest data supplied by the Australian Bureau of Statistics shows average 
weekly earnings (including overtime) as at November 1995 to be $702.10. 
This is equivalent to an hourly rate of $17.55. In this appraisal, leisure time is 
assumed to be one-third of this value - i.e. $5.85 per hour. 

Kooragang Wetland Rehabilitation Project 
C:\DA T A IECONAPPS\COAST ALIKORAGNGDOC 

.. Page 24 



5.8 Recreation Benefits 

5.8.1 Estimation of Recreation Benefits 

The various categories of recreation benefits of the Project must be evaluated 
using different techniques, as each category has its own special characteristics 
and economic implications. The value of each recreation experience depends 
on a range of factors such as the primary purpose for visiting the site, the cost 

, 9ftravel to the site (including travel time), the value ofleisure time a,ldthe 
length of each visit. 

5.8.2 Land-based Passive Recreation Activities Encouraged by Project 

The Project will create improved amenity for recreators, including the 
introductio'n of pedestrian paths and cycleways, revegetation of streamside 
land and creation of bushland patches with native trees and shrubs. The 
rehabilitated areas, as well as creating general enjoyment of the natural 
surroundings, will also will lead to new opportunities for bird-watching. 
These areas will become green corridors and an extension of the existing 
Kooragang Nature Reserve, which. is rich in bird life. The Proj ect will also 

, provide an enhanced habitat forwater birds and· sea birds: ',' 

The Project in many respects is similar to the restoration work done at 
Sydney's Homebush Bay over the last fifteen years. Homebush Bay was 
previously a wasteland, with old garbage dumps, the State Brickworks and the 
Naval Munitions store, HMAS Newington, yet in the heart of Sydney's inner 
western suburbs. This is a similar scenario to the Kooragang Island sitwitio~ 
currently. 

The Director of the Bicentennial Park Trust at Homebush Bay, advises that 
visitors by car and coach to the Parkare currently estimated at over 700,000 
p.er annum, and growing 'at 8% annually"., Of that number, over 16,000 --, 
students and other visitors tour the Park's Field Studies Centre,where guided 
walks are conducted over walking trails through bush .areas and mangroves to 
inspect wildlife and plants. 

The Trust is currently undertaking a program to get counts of the numbers of 
walkers, joggers and cyclists who visit the Park from surrounding suburbs. 
These numbers would be on topo/the 700,000 mentioned above. 

The Kooragang Wetland Rehabilitation Project's staffestimate that 
approximately 15,000 person ~isits per year should be made to the Study area 
after Year 3, when the initial capital works are completed. This is considered' 
conservative asinore than 50,000 residents live within 10 km of Kooragang 
Island. Assuming that each visit lasts two hours, this is equivalent to 30,000 
recreation hours per year. The typical value of a visit is,estimated to be $16.60 
per person, based on a travel cost estimate of $4.89 and a value of leisure time 
of$11.70, based on two hours at $5.85 per hour, as illustrated in Table 2 
below. 
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It is estimated that after Year 6, the number of visits should increase to 30,000 
per annum and remain at this higher level for the rest of the evaluation period. 
The total value of extra passive recreation visits over the 20 year appraisal 
period is estimated at $8.22M. 

TABLE 2 
NEW VISIT A nON WITH REHABILIT A nON OPTION 

-' NEW VISITORS (PICNICS ETC) FOR 2-HR VISIT 

Number of visits/year 15,000 
Hourslvisit 2 
Travel cost/visit ($) 4.89 
Recreational value/visit 11.70 
(2 hours @ $5.85/hr) 
Total Value/visit ($)" 16.60 

Total extra value/yr ($)from 
,; 

Additional Benefit 
Year 3 

249,000 With Project 249,000 

Source Discussions wjth Kooragang Wetlands Rehabilitation Project Staff 
and with the Director, Bicentennial Park Trust, Homebush Bay, 
Sydney . 

. 5.8.3 Extra Cycling Benefits Created by the Project 

The introduction of extra cycle paths will be a significant source of benefits for 
new users. Discussions with the President of the Newcastle Cycleways 
Movement indicate that there are many thousands of people cycling in the 
Newcastle area. The Cycleways Movement has almost 500 members and 
other cycling bodies include: 

• The Hunter Mountain Bike Association 
• The Hunter District Cycling Club 
• The Hunter Valley Veterans Cycle Club 
.. The Newcastle Triathlon Club 
• The Stockton Cycle Club 
• The Kooragang Cycle Club 
• The Port Stephens Cycle Club, and 
• The Cessnock Cycle Club 

There are currently 14 cycle shops operating in Newcastle. 

It is appreciated that many family recreational cyclists do not belong to cycling 
organisations. 
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Newcastle City Council has had the Newcastle City Bike Plan in place since 
1989. The Plan focuses on family orientated cyCling activities and is aimed at 
creating more off-road facilities for cycling. 

From discussions with local Newcastle cycling organisations and staff of . 
Bicycle NSW Inc., it was indicated that many people, especially those who are 

. not experienced cyclists, are afraid to ride on the roads, and so do not use the 
bicycles that they already own. The proposed Kooragang Wetlands 
Rehabilitation Project includes 30 km of new cycleway which would be used 
mainly by children and families, especially where the family group is . 
picnicking - more serious cyclists tend to prefer the roads, where they can, 
maintain speed. Many tourists also visit areas such as Newcastle and hire 
bicycles but are disappointed to find that there are few areas where they can 
cycle safely off streets and away from traffic. 

The proposed Kooragang cycleway will provide a dlf/erentexperience for 
many cyclists in the area. Most cyclists want to ride in different areas, for 
variety and interest, and would be attracted to the new facility. Cycle store 
owners are often approached by people asking if there are other cycling areas 
in the district. 

. . 

It is estimated that the average number of cyclists using the site will begin at . 
40 per weekday, 80 on Saturdays and 100 on Sundays from Year 3. It is 
considered that the new cycleway will be used for an average of 30 weeks each 
year, due to time being lost through bad weather or excessIvely hot weather . 

. The number of cyclists should increase t050 per weekday, 100 on Saturdays 
and 250 on Sundays by Year 6, for an average of30 weeks per year, as the 
length of cycleway provided increases. It is estimated that the extra cycling 
activity generated by the Project will remain at this level through to Year 20. 

This includes people who might take up cycling once safer facilities are 
offered, as well as cyclists who currently use the Newcastle foreshore roads or 
other sites. Each visit is assumed to average one hour. The value per visit is 
$10.74 calculated as $4.89 in travel cost and $5.85 in on-site leisure time (one 
hour @$5.851hr). 

The extra recreation benefits for cyclists are estimated at $122,000 per year 
from Year 3 and are outlined in Table 3 below. Total extra cycling benefits 
over the 20 year appraisal period are estimated at $3.27M ($1.54M PY @ 7%). 
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TABLE 3 
EXTRA CYCLING BENEFITS WITH REHABILITATION OPTION 

EXTRA BENEFITS FROM NEW CYCLING AMENITIES 

Extra Consumer recreation benefits r New cycle paths (km) 

Total visits/year 30,000 
1!IStage 1 12 km 

Hours/visit 1.0 
i::i 
~::: 
::~ 

.; @Stage2 12 km 
:.:: 

Travel cost /visit ($) 4.89 ::~ . 
~i:~ . 

Recreational value/visit (@ $5. 85/hr) 5.85 ;;;;Stage 3 6 km 

Total Value/visit ($) 10.74 ~1j1 
.:.: 

Total extra Value/year from Year 3 $322,200 
:::Total km 
rCycleway 

30 km 

Source Discussions with Mrs. Elspeth Cooper, President Newcastle 
Cycleways Movement and Mr. Jim Davies, Strategic Development 
Manager, Newcastle City Council 

5.8.4 Increase in International Tourism with Migratory Bird Watching 

The Hunter Region Botanic Gardens are located at Raymond Terrace, about 
10km north of Kooragang Island. The Manager of the Botanic Gardens 
advises that current visitation to the Gardens is about 40,000 per annum and is 
growing at over 20% annually. The Gardens have been operating for 8 years 
but have only had a full time, paid promotions officer for the last 2 years. 

The Gardens attract about 2,000 international visitors each year and these 
numbers are increasing steadily.· The Manager is looking to start an 
Environmental Officer at the Gardens and predicts that visitation rates should 
improve further when this officer is appointed. She is very keen to see the .. 
Kooragang Project undertaken as she predicts that it will enhance the overall 
tourism appeal of the Hunter Region, and attract further overseas visitors 
because of the wealth of bird life and other environmental features in the 
Kooragang Nature Reserve and Wetlands. 

It is estimated that international VlSltorS will spend an extra 200 ~ays per 
annum in the Hunter region from Year 3 because of the Kooragang Wetlands 
Rehabilitation Project. These visitors should generate $30/day tourism margin 
for the region. These numbers are predicted to increase to 500 days in Year 6 
and then increase by 5% annually to Year 20. The total extra margin from 
increased international tourism because of the Project is estimated at $351,000 
over the 20 year appraisal period. 
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5.8.5 Margin Produced by the City Farm Project 

Under Option 3, the. "City Farm" option, revenue should be produced from the 
various City Farm programs after Year 2. These programs include entry fees; 
sales of farm produce, group education visits, vacation programs and visits to 
schools, nursery plant sales, guided tours, special events, refreshment sales, 
fishing kit and bicycle hire, market stalls, field days and workshops. The total 
extra revenue that should be earned by the various City Farm activities over 
the 20 year appraisal period is estimated at $3.6M. 

these projections are considered reasonable when compared to the Fairfield 
City Farm, at Fairfield, in Sydney's western suburbs. This facility, part of 
Fairfield City Council, was established in 1984 to preserve part of the rural 
heritage of the area now being rapidly urbanised. The Fairfield City Farm in 
1995/96 had an estimated 85,000 paying visitors, with another 25,000 non
paying .community group members. According to theFarm's Manager, the 
main groups visiting the Farm are children under 12 years old and people over 
50 years old. The facility G,aters fcir, and tends to attract, extended family 
groups. 

The Fairfield City Farm generates about $730,000 income per annum and 
currently achieves 80% cost recovery. The Farm's manager is aiming at a 
breakeven situation within the next few years. The Fairfield City Farm is on a 

. much larger scale than that planned for Kooragang. 

5.8.6 Residual Value of Assets at the end of the 20 Year Appraisal Period 

. As previously mentioned, the economic life of the various components for the 
rehabilitation options is estimated at 30 years. The economic appraisal being 
carried out over a 20 year time frame.' The residual value of new capital works 
is estimated on a pro-rated basis from the initial capital cost. 

-... 

5.8.7 Other Benefits 

a) Education and Research Facilities 

Wetland educational and research activities are well established in the 
Newcastle area. The, Shortland Wetlands Centre was established in 1985 and 
is about 5km from Kooragang Island. The Shortland Centre runs 
comprehensive educational programs providing facilities, courses and formal 
courses for students from infants to University. The local environment 
provides the focus of important educational programs in local primary and 
secondary schools in the Newcastle area. The Shortlands Centre is based on a 
fresh water lagoon and creek system and attracts about 30,000 visitors per 
annum, of which 12,000 are schoolchildren. 

The Shortland Centre should be well complemented by the Kooragang 
Wetlands RehabilitationProject, which will focus on brackish and saltwater 
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areas. It is planned that the two areas would be linked by a walking track and 
cycleway. Part of the Kooragang Project is to build a cycleway and walking 
track over the top of the Hunter Water Corporation's pipeline which crosses 
the Hunter River's South Arm channel between Kooragang Island and 
Sandgate. 

Both the Shortland Centre and the Kooragang Project have strong research 
objectives. The Kooragang Project's budget includes funding for graduate and 
post-graduate research projects in association with the University of 
Newcastle . 
• J 

The extra educational and research facilities which will be provided by the 
Kooragang Project, and the resulting output, should produce significant and 
valuable benefits. The Study recognises these benefits but, as they cannot be 
quantified at this time, they have been included as intangibles in the analysis. 

b) Improving Agricultural Practices in the Hunter Valley 

It is planned that improved agricultural and grazing practices for wetlands 
areas will be developed as a result of the research to be undertaken on the 
Kooragang ProjecCTherehas been consideiable landdegradaticHiin the 
Hunter Valley through poor grazing and agricultural practices, especially in 
the Williams River valley to the north of Raymond Terrace. 

The water quality of the Williams River has deteriorated markedly over the 
last few years, mainly due to runoff and pollution from dairying being 
conducted in properties along the river. This is posing real concern for the , 
Hunter Water Corporation, as water from the Williams River supplies the 
Grahamstown Reservoir, the major storage source for Newcastle's water 
supply. Hunter Water is faced with a major increase in treatment costs if blue 
green algae becomes established in the Grahamstown Reservoir. There is·a ., . 
major program in place to reduce nutrient levels in the Williams River to avoid 
the threat of blue green algae at Grahamstown Reservoir. 

The Kooragang Wetlands Project has a major aim of developing improved 
management practices in saltmarsh and wetlands area. The City Farm will 
focus on developing more productive grazing and cropping practices which 
will enhance the riverine surrounds and improve wetland areas. The lessons to 
be learnt from the City Farm could provide valuable insights in solving the 
problems of the Williams River and other degraded river valleys in the coastal 
areas of the state. 

There has been no attempt in this report to value the e.ducational and 
agricultural improvement benefits which should result from the Project, but 
they are clearly significant from an educational and community perspective. 
The Study recognises these benefits but, as they cannot be quantified at this 
time, they have been included as intangibles in the analysis. 
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5.9 Summarising the Project's Bfmefits 

Table 4 below summarises the incremental benefits for the rehabilitation 
options 2 and 3, above Option 1, the "Do Nothing" case. 

TABLE 4 
INCREMENTAL SCHEME BENEFITS 

A. Scheme Benefits Over Range Of Discount Rates 

j Opt~on 2** 
($M) 

NPV @ 4% 15.39 

7% 11.18 

10% , 8.39 

'B. Individual Scheme Benefits NPY @ 7% Discount Rate 

Option 2** 
- - .- ". - -- .. - ~--- - "--. ~($M)~o.~ 

Avoided Costs from "Do Nothing" 

'O&M Costs 0.53 

Loss of Grazing Lease fees' (0.21) , 

Loss in Commercial Fishery 0:16 

Loss in Recreational Fishery , 0.16 

New Benefits from Project 

-Improved Commercial Fishery 2.14 

Improved Recreational Fishery 2.14 

Cycling Visits from Yt 3 . 1.54 

Passive Recreational Visits 3.81 

Extra Margin Tourism 0.15 

In kind Labour at City Farm 0.00 

Extra Margin City Farm 0.00 

Residuai Value Capital Works 0.76 

Wetlands improved in area Y 

Visitors' Amenity improved in Area 
'. 

Y 

Mosquito problems improved. Y 

Improved Amenity of Residents Y 

11.18 
** .. " All benefits are Incremental to OptIOn 1, the Do Nothmg case 

Source: Spreadsheets - Appendix A 

Option 3** 
($M) 

, 

17.81 

12.92 

9.67 

Option 3** 
-.."..-- - . ($'M)--, 

0.53 

(0.21) 

0.16 

0.16 , 

.' 2.14 

2.14 
, 1.54 

3.81 

0.15 

0.25 

1.39 

0.86 

Y 

Y 

Y 

Y 

12.92 

-

-- .. 
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6.0 COSTS OFTHE PROPOSED AUGMENTATION 

The estimated costs are summarised in Table 5 below and include capital and 
operating costs, local community contributions and management. Annual' 
incremental costs such. as operations and maintenance and overheads have 
been considered in the analysis. 

TABLES 
INCREMENTAL CAPITAL'AND ANNUAL COSTS 

.> Capital O&M Value of Other . Total 
Costs Costs and In Kind Costs Costs PVCOSTS 
($M) O'heads Work ($M) ($M) 4% .7% 

($M) ($M) ($M) ($M) 

Option 2* 5.87 10.84 0.00 0.00 16.71 12.44 10.34 

Option 3· 6.62 12.50 0.48 0.00 19.60 14.62 .12.16 

• Costs/or OptiOns 2 and 3 are incremental to Option 1, the "Do Nothing" case 
Source: Spreadsheets - Appendix A 
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7.0 RESULTS OF THE ANALYSIS 

• 

This analysis has been conducted so that both the rehabilitation project options 
are incremental to Option 1, the "Do Nothing" option. Table 6 below gives 
the analysis results. 

TABLE 6 
SUMMARY OF ECONOMIC ANALYSIS 

Capital Total Total NPV NPVI BCR 
Option Cost Cost Benefits IRR @7% @7% @7% 

($M)' ($M) ($M) (%) ($M) ($) 

2* 5.87 16.71 24.90 8.3 0.60 0.13 1.06 

3* 6.62- 19.60 28.88 8.4 0.75 0.14 1.06 

All costs and benefits are incremental to Option J, the "Do Nothing" case . 
Source: Spreadsheets - Appendix A 

The appraisal indicates that both the ,proposed rehabilitation options, Options 2 
and 3, are economically superior to Option 1, the "Do Nothing" case. 

Option 3, the "City Farm" option, is the superior option economically, with an 
NPV @ 7% discount rate of$0.75M, a BCR @ 7% of 1.06, an NPVI of $0.14 
and an IRR of 8.4%. 

Sensitivity testing was undertaken on all options. Costs were increased by 
20%, benefits were reduced by 20% and the two effects combined to test the 
rankings of options with variations in key assumptions. The rankings did not 
change as a result of this testing. 

. .. 
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8.0 CONCLUSIONS AND RECOMMENDATIONS 

8.1 Conclusions 

The Kooragang Wetlands are situated in the lower Hunter River estuary in 
Newcastle. The Island's sUrrounds provide an "oasis of green" amongst 
industrial, commercial and residen~ialdevelopment. 

Ynder the "Do Nothing" situation, it is estimated that there will be a decline in 
commercial and recreational fishing in the Hunter region over the next 20 
years due to continued environmental decline in the Kooragang area. 

Option 3, the "City Farm" rehabilitation option, is the economically superior 
option .. Under Option 3, the'Kooragang Wetlands will be rehabilitated and the 
Hunter River fishery should improve accordingly. This will result in increased 

. returns for commercial and recreational fishing in the Hunter estuary and 
adjacent areas. The Project will create recreational and educational facilities 
and the incorporation of the City Farm will enhance the overall objectives of 
the rehabilitation of the Kooragang Wetlands Project. -

The Project will add to the excellent restoration work already undertaken in 
the Newcastle city and port areas over the last few years. 

8.2 Recommendations 

From an economic perspective, it is recommended that Option 3, the City 
Farm" rehabilitation project,be adopted as proposed. Option 3 is the option 
preferred by the Hunter Catchment Trust, NSW Fisheries, the local Newcastle 
business community and general public and the NSW Department of Land and 
Water Conservation."" 
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KOORAGANG WETLANDS REHABILITATION PROJECT . 

OPTION I • THE NDD NOTHTNGM CASE - MAINTAIN THE KOQRAGANG WETLANDS AREA IN ITS PRESENT CONDITION, WITHOUT eAPIT AL EXPENDITURE 

Filename: KOQRAGW 

-------------------------------------- ---------- -----_."--- ----------- -----.--.-
28-AUGUST-96 

ITEM 

Item 
Cost 
S'ooo 

---------- ---------- -------- -------- .------- --------- ----- -------- --------- --------- .-----

A. CAPITAL COSTS 0.0 

B. OPERATION & MAINTENANCE COSTS 

I. GENERAL MTNCE BY PWD 
2. ~fTNCE BY UTILITIES 
3 CLEARING OF RUBBISH 

OrnER 

TOTAL 0 &. M COSTS 

200 
500 

200 
100 

1000 

@4% 

0.0 0.0 

136 106 
340 265 

136 , 106 
68 .5] 

680 530 

,0.0 

B5 
2ll 

B5 
43 

426 

10 
25 

10 

50 

10 
25 
10 
5 

50 

10 
25 

10 
5 

50 

10 
25 

. 10 

5 

50 

10 
25 

10 
·5 

50 

10 
25 
10 
5 

so 

10 
25 
10 
5 

50 

10 
25 

10 
5 

10 
25 

10 
5 

so ~ 50 

10 
25 

10 

50 

10 
25 

10 
5 

50 

10 
25 

10 
5 

50 

10 
25 
10 
5 

50 

10 
25 

10 

50 

.. 
10 
25 
10 
5 

50 

10 
25 
10 
5 

50 

10 
25 
10 
5 

50 

10 
25 
10 
5 

50 

10 
25 

10 

50 

10 
25 
10 
5 

50 ----------------------------------- ____ A_A_A. _________________________________________________________________ . ___ ._ ... _____ . ______ ...... _________________ ..... ____________ ............ ____ . __ ._._. __ .... ___ . ____ ._. __ ._ ...... _._. ______________ . __ .. _______________ _ 
C. .OTHER COSTS 

COMMERCIAL FISHING LOSSES 
DUE TO MANGROVE DlEBAC 391 

4 HAIYR@ $4661HA P.A. PLUS 
ASSOCIATED SALTMARSH AREAS 
DUE TO LACKOF TIDAL FLOW 

2. RECREATIONAL FISHING LOSSES 
DUE TO M.ANGROVE DIEBAC 391 

4 HAIYR@S466/HAP.A.PLUS 
ASSOCIATED SALTMARSH AREAS 
DUE TO LACKOF TIDAL FLOW 

TOTAL COSTS 

D. BENEFITS 

I. INCOME FROM GRAZING 
LEASE FEES 

1783 

520 

23J 164 

233 . 164 

1146 858 

353 275 

119 II IJ 15 17 

119 II IJ 15 17 

664 54 57 61 65 69 .72 76 80 84 

221 ' '6 26 ,6. 26 2~ 26 .26 26 26 

19 21 22 24 26 28. 30 J2 34 J5 37 

!.19 21 22 24 26 28 30 J2 J4 35 J7 

87 91 95 98 102 106 11.0 113 117 121 125 

26 26! 26 26 26 26 26 26 26 26 26 

--.~~;~-;~~~~----.--------- --.. -.. ;;~ --.--;;;- .. -.--;;~ ----.;;-; .-------;~ -.--.--;~ ... ---.-;~- -... -.;~ .-... --;~ -...... ;~ -...... ;~- ---... -;~ 'il:'--'-;; .-----.;~- -----:-;;"-.----~~ ----.~~ ~~---;; --:';~ --.----;~ -----;; ----;- ------;; ----; 

NET BENEFlTS -126] -793 -58] -443 -28 -31 :35' -39 -43 -46 -SO -54 ·58 -61 -65 ·69 -72 -76 -80 -84 ·87 -91 -95 -99 
---.. ~--.-------.---,---------------------- . __ . __ ._--- -~--.----.. _--------- -------_ ... _._:_----- --'--"-- ---------:.---------- .. _------. -_. __ . __ .. ------._-- ..... _---- .~-.. ----- . __ ._----- ------- ------- ----'--- ... _------ ----- -_.--- .. _------ ----- _._- -_.-. . 

BENEFIT COST RATIO NPV (S'M) 
IRR @4"1. @7% @10% 

BASE CASE 

Costs up 20"1. 
Benefits down 20"1. 
Costs up 20"1. Benefits down 2001. 

N/A 

N/A 
N/A 
N/A 

NPV PER S TOT AI.. CAPIr AI.. INVESTED 

0.]1 

0.26 
0.25 
0.21 

N/A 

0.32 

0.27 
0:26" 

0.21 

N/A 

OJ] 

0.28 
0.27 
0.22 

N/A 

-0.58 

-0.75 
-0.64 
-0.81 

.................................................................... 

Page 1 

\ 
1 

29-Aug-96 



KOORAGW.WQ1 
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KOORAGANG WETLANDS REHABILIT AIION PROJECT 

OPTION 2 - UNDERTAKE WETLAND REHABILITATION PRO!ECT BUT WITHOUT CITY FARM BEING INCLUDED 

28-AUGUSf-96 
ITEM 

A. CAPITAL COSTS 

I. \VETI.ANO CREEK 1 

- OPEN CULVERT I, BRIDGE 
- SIGNAGE 
- CA TILE FENCING 
- PLANTINGS TO WEST 
_ wETI..AND CREA nON SID 

2. WETLAND CREEK 2 

- CUI.. VERTS & LEVEES 
- BOARDWALKATMQUTH 
- FENCING 
- BUILD BIRDHIDE 
_ PLANTINGS TO SOUTH 
- SIGNAGE 
_ INTERPRETIVE SITE 12 
- INTERPRETIVE SITE 13 
. INTERPRETIVE SITE 15 
- EXPERIMENTAL SCRAPE DA 
- EXPERIt.fENTAL EARTHWOR 
- WETLAND CREATION SID 

J. WETLAND CREEK 3 

_ OPEN CULVERT 3 
_ REPLACE REST CULVERTS 
- SIGNAGE 
- INTERPRETIVE SITE 8 
- INTERPRETIVE SITE 9 
_ INTERPRETIVE SITE 10 
- INTERPRETIVE SITE II 
- RIVERS REBORN SIGN 
- UPLAND PLANTINGS 
- RIPARIAN PLANTINGS 
_ BANK PROTECTION 
. CATTLE EXCLUSION PLOT 
- WETLAND CREATION SID 

Item 
COSI 

"000 

17 

• 
12 

I 

I. 
1 

2' 
I. , 
• , , . , 

" 1 

I. 
l2 

2. 
IB , , 

@4Y, 

I. 
• 

12 

Il 

• 
22 

8 

14 

I. 
25 

• 

I. I. 
• , 
1 

Present 
Value $'000 

@''', @I. 

I. 

" I 

" , 
21 

• 

Il 
1 

21 

14 

" 

" 5 

" 

2. 

12 

18 
5 

12 

14 , 
5 

• 

199. 

17 

• 
12 

I. 

Expenditure in Thousands of Dollars 

1991 1998 1999 2000 

24 

" 

• 

2. 
IB 

2001 

I. 

12 

Page 2 

2002 

I. 

8 

2003 
I. 

2004 2005 " 2006 
12 

2007 
Il 

2008 
14 

2009 " 2010 

c 

I. 
2011 

11 
2012 

IB 
201l 

19 
2014 

2. 
2015 

\ 
\ 
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4. WETLAND CREEK 4 

· CULVERT 4 &. BRIDGE 
· REPLACE REST CULVERTS 
- SIGNAGE 
- INTERPRETIVE SITE 7 

- EXPERThfENT AL PLOT SID 
· CA TILE EXCLUSION PLOT 
- WETLAND CREATION SID 

5. MOSCHETO ,CREEK 

- CREEK 2 sm 
• CREEK 3 SID 
- ELEC SERVICE ROAD SID 

6. HEXHAM WETLAND 

· ANNEX HEXHAM ISLAND 
TO KOORAGANG RESERVE 

7. WETLAND CREATION 

- DESIGN WETLAND AREAS 
· EARTHWORKS EIS . 
· SITEWORKS· 15HA 
· PLANTING - ]5HA 

8. SCOTIS POINT. 

· FENCE 2.2KM & TREES 
- FENCE & PLANT AREA I 
- FENCE &. PLANT AREA 2 
· ESTABLISH AREAS 3 & 4 
· SIGNAGE 
· INTERPRETIVE SITE 3 
• INTERPRETIVE SITE 6 
~ INTERPRETIVE SITE 16 
· RAINFOREST WALK TRAIL. 

9. ENTRANCE AREA 

17 
22 
.6 

10 
15 

10 

10 

10 
5 

300 

150 

60 
4 

43 
140 

6 

83 

· FENCE & PLANT AREA I 50 
- SECTION] BOARDWALK 36 
- INTERPRETIVE SITE 2 
· INTERPRETIVE SITE 17 
· LIAISE WITH NCC, RTA 
- HIGHWAY SIGN· ASH ISLAN 
· WORKSPAClFICHIGHWAY 
- PROJECT SIGN ON ISLAND 
- CAR PARK NEAR BRIDGE 20 

16 
11 
5 
4 
3 

10 
14 

6 
6, 

8 

261 

IJJ 

58 
4 

41 
129 

61 

C' 

15 J4 17 
15 12 22 
5 5 
4 
3 

9' 10 
14 14 15 

1 

1 
, 

1. 10 

10 

10 

245 225 300 
122 113 150 

56 55 60 
4 4' 4 

40 39 43 
122 116 140 

5 6 
4 
4 

48 39 8J 
, 

" .. ' 

:: 
j'" 
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10. VISITORS' CENTRE 

• DA FOR CAR PARK AREA 10 10 10 
• BUILD CARPARK 20 I. I. 18 20 
• RERENDER BUILDINGS 
- BUILDING I MURAL 
- [NST ALL SOLAR GENTOR )0 2. 28 27 )0 
- SIGNAGE 6 6 5 
- PATHS & lANDSCAPING 2 
• BUILDING I MAIN DISPLAY 
- EXTRA DISPLAYS 
- PATHS & MV BARRIERS 
• SECURE BUILDING 2 
- Di5PLA YS IN BUILDING 2 .. 
- SHELTER & TOWER 40 J7 JS JJ 40 
- AMENITrES BLOCK 26 24 2) 21 26 
• MAIN ADMIN BUILDTNG 250 231 218 207 250 
: POWER & AMENITIES 59 52 4B 44 59 
- PLAm POWERLINE AREA 5 4 
- SOLAR PANELS TO TOWER I 
- TURBINE T() OLD TOWER II 25 22 19 II 
• WILDLIFE CORRIDOR 20 18 16 IS 20 
- ARBORETUM 5T AGE I 10 10 • • 10 
- ARBORETUM STAGE 2 10 10 

II, RIVERSIDE PARK 

- DESIGN PARK 10 10 
- FENCE & LANDSCAPING 6 4 6 
- PICNIC FACILITIES 49 '., J7 JJ 4' 
- CARPARK 20 17 IS 14 20 
• DESIGN & BUILD WHARF 7S 72 70 68 7S 

12. OVERALL PROJECT COSTS 

• ASH ISLAND DA 52 SO 49 47 52 
. - FENCE REP AIRS 7 7 6 

: CARPARK FEASffilLiTY 10 '9 8 10 
• UPGRADE MAIN ROADS 450 400 367 lJ8 450 
• DEVELOP JNTERP. PLAN 16 IS 14 IJ 16, 
- INTERPRETIVE SITE 4 
- INTERPRETIVE SITE 14 ' 4 

• 'SIGNS ROADS & PATHS 5 
- UPGRADE SERVICE TRAILS )0 24 20 17 )0 
- SIGNS ON NATURE TRAILS 5 4 
- INTERNAL FENCrNG 10 • io' 
• RESTORE SCHOOLMASTER'S IS II IS 

HOUSE 
- INTERPRETIVE SIGNS 
- PROPERTY &. PASTURE PLAN 10 10 10 
- DESIGN CYCLEWAY 9 • 
- CYCLE &. W ALKP A THS STGE 204 188 177 167 194 10 
- CYCLE&. WALKPATHS STOE 194 166 148 III 194 
- CYCLE &. W ALKP A THS STGE 194 IS) 129 110 194 
- CROSSING@ PfPELINE 27S 244 224 207 27S 
• HWY'CARPARK@ PIPELINE SO 44 41 J8 SO 
- UPGRADE SERVICE ROADS ISO 128 114 102 ISO 
- ANNEX AREA C TO RESERVE 
- MODEL PLANE AREA IN D 

KOORAGW.1N01 

~--
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13. TOMAGO WETLANDS 

- OPTIONS FOR TIDAL FLOWS 20 " 19 IB 20 

- RESTORATION EIS 25 2l " 21 25 

- EARTI-tWORKS 4J 38 35 32 43 

- RESTORE TIDAL FLUSHING 75 64 57 51 75 
- RESTORE HIGH TIDE ROOST 20 17 15 14 20 

- REVEGET A nON 15 Il II 10 15 
- REF. DA TO COUNCIL 15 14 Il 12 15 

14. EDUCATION FACILITIES 

- DESIGN CYCLE, WALK PATH 16 15 14 Il 16 

- STAGE I PATH NETWORK 263 216 188 163 263 
\-

• STAGE 2 PATH NETWORK 188 149 m 106 188 
_ INTERPRETIVE SITE 18 
- INTERPRETIVE SiTE 19 
_ INTERPRETIVE SITE 20 
_ INTERPRETIVE SITE 21 

- BUILD BIRD HIDE 10 10 

- MANGROVE BOARDWALK 60 49 43 37 60 

- WHARF 75 57 47 38 75 

1 S. STOCKTON WETLAND 

- REMOVE EXOTIC PLANTS &. 45 43 42 41 4' 
EXCAVATE LAGOON 

- REMOVE EXOTIC REGROWT 

16. VISITOR FACILITIES 

- DA FOR ACCESS &. CARPARK 10 10 10 

- ACCESS ROAD &. CARPARK '0 46 4' 41 '0 
o ESTABL1SH PATH " 10 10 9 " - LANDSCAPING 5 • • 
- BUILD BIRD HIDES 25 22 20 19 25 

- MANGROVE BOARDWALKS 120 107 98 90 120 

- INTERPRETIVE SIGNS 7 6 
_.------------------.- ---------- -------- -------- -------- --------- -------- -----_._. ---------- ." .............. ---- -.. _ ... _ .. _._--...... _--_ .. __ .. --_._--_ ....... _- -----_._- -------- -----_ .. -... _---- ---------- . __ .. _--- ------ ------- -----

SUB· TOTAL 4888 4294 ]920 ]595 644 908 1613 552 459 494 105 108 0 0 O· 0 0 0 
-_.--_._--_._---------_._-_._------_ .. -- -------- ---------- -_ .. __ ._ ... -.--_._-- -----_._ ... ----_._-_. _._ .. _-.... _--_._.- ._-_._---- _._ .. __ ...... __ ._--- _ ..... _--- -----_ ..... _._------ _. __ .. _-- .. _--_._-- ------ --------- ---_ ... - -----_._-- --_ .. _- ._----- ---- -------

CONTINGENCIES@20';" 978 859 784 719 129 182 ]2] 110 92 99 21 22 0 0 0 0 0 
---------- -----_ •• _- ____ woo. _. ______________ • __ ._._ •• ___ • _____________ • ____________ • ___________ _ 

TOTAL CAPITAL COSTS 5866 SIS] 4704 014 77] 1090 1936 662 551 59] 126 \)0 0 0 0 
_ ••••••• _ ••••••••• _._---------------_._. ------.- ----_ ••• -._- ---------- ------•••• _ •• _------- --_ ••• - ••• --.----•• - ••• _ •• ---- ____ ow_ow. _"' __ "' _______ ••••• _. ________ ._._ •• ______ ._ •••••• ______________ • ___ • ____________ •••• _. __________ ._._ • _______________________ _ 

!; 
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B. OPERATING. t-,fAJNTENANCE COSTS 

I. WETLAND CREEK 1 
2. WETLAND CREEK 2 
J. WETLAND CREEK J 
4 WETLAND CREEK 4 
S. WETLAND CREEK 5 
6. MOSCHETO CREEK 

HEXHAM WETLAND 
8. WETLAND CREATION 
9. SCOTTS POINT . 

10 ENTRANCE 
II. VISITORS' CENTRE 
12 RIVERSIDE PARK 
13. WHOLE PROJECT 
14. TOMAGO WETLAND 
IS. EDUCATION FACILITIES 
16 STOCKTON WETLANDS 
17. VISITOR FACILITIES 

18. ANNUALISED FLOOD DAMA 
COSTS, ASSUMING $]0,000 
FOR 1 IN 10 YEAR FLOOD 

20 
17 
17 
17 
16 
o 

17 
'64 
32 

68 

36 
288 

18 
'96 

19 
']8 

60 

14 
II 
II 
II 
10' 

II 
40 
20 

4J 

23 
187 

12 
60 
13 
OS 
41 

--------------_ ... _------------------------.-----._-.. -_ .. ---------
TOTAL O&M COSTS 

C. 51 AFF & ADMIN COSTS 

I. SITE SECURITY 

2. PR9JECT MGR, WKS SUPER V 
3. PROJECT OFFICER, DESIGN 

COORD'OR & EDUC'N OFFICER 
4. BIOLOGICAL EXPT. S11JDIES 
5. BIOLOGICAL MONITORING 
6. PHYS. PROCESSES STUDIES 
7. PHYS. PROCESSES MONITOR 
8. RESEARCH ASSISTANT, GEA 
9. FIELD ASSISTANCE 
10. TRAINING & CONFERENCES 
11. fNSURANCES 
12. COMMIJNICATIONS 
13. COMMUNITY MONITORING 
13. GENERAL OFFICE EXPENSES 
15. CV STUDY 

82J 

344 

1332 
1820 

1340 
1340 

540 
540 

1400 
700 

114 
200 
342 

60 
400 

I 

III 

230 

866 
1237 

911 

911 
367 

367 
951 
476 

76 

136 
227 

41 
272 

II 
8 

29 

14 
]2' 

18 
141 

9 
4l 
10 
19 

J2 

176 
610 
964 

710 
710 
286 

286 
742 
371 

58 
.106 
174 
J2 

212 
5 

21 

II 
24 
14 

108 . 
7' 

J2 

IS 
26 

139 

102 
775 

l70 
l70 
230 

230 
196 
298 
46 
8l 

IJ7 
26 

170 

10 

91 

67 
67 
27 

27 
70 

JS 

10 

3 
20 

16 

I 
2 ' 

)0 18 

74 

91 91 

67 67 
67 67 
27 27 

27 27 

M .M 
31 35 
6· 

)0 10 
18 18 

20 20 

16 

18 
74 

91 

67 
67 

27 
27 
70 

Jl 

10 
18 

20 

4 
2 

16 

18 
74 

91 

67 
67 

27 
27 
70 
Jl 

10 

18 

20 

16 

18 
74 

91 

67 
67 

27 
27 
70 

Jl 

10 
18 

20 

16 

18 
74 

91 

67 
67 
27 
27 
70 

Jl 

10 
18 

20 

., 
I 

4 ' 

16 

18 
74 

91 

67 
67 

27 

27 
70 

Jl 

10 

18 

20 

;1 

4 

2 

16 

18 
74 

91 

67 
67 

27 
27 
70 

Jl 

10 
18 

20 

4 
2 
4 

2 
16 

18 
74 
91 

:;67 
67 
27 

27 
70 

Jl 
6 

10 

18 

20 

16 

4i 

18 
74 

91 

67 
67 

27 
27 
70 

JS 

10 
18 

20 

4 

2 

2 
16 

47 

18 
74, 

91 

67 

6J 
27 

27 
70 

Jl 

10 
18 
. 3 

20 

4 
2 

16 

47 

18 
74 
91 

67 

67 

27 
27 
70 

Jl 
6 

10 

IS 

20. 

16 

47 

18 
74 

91 

67 
67 
27 
27 
70 

JS 

10 
18 

20 

c 

4 
2 

16 

18 
74 

91 

67 
67 

27 

27 
70 

JS 

10 
18 

20 

.1 

16 

18 
74 

91 

67 

67 
27 
27 
70 

J5 
6 

10 
18 

20 

, I 

4 
2 

16 

18 
74 
91 

67 

67 
27 
27 
70 

JS 
6 

10 
18 

20 

I 
I' 
I 

4 

2 
4 

2 
16 

6 

I 
2 

47 

18 
74 
91 

67 
67 
27 

27 
70 

JS 

10 

18 
3 

20 

.16 

41 

18 
74 
91 

67 

67 
27 
27 
70 

31 

10 
18 
3 • 

20 

4 
2 

16 

47 

IS 
74 
91 

67 
67 

27 
27 
70 

JS 
6 

10 

IS 
3 

20 

--;~-;~-~;-~;-;-~~~;-~~-~~~- -----;;;.;;~ ------;~;-; ----;~;-; -----~-;~- .------~-~;- -----~-;~- -----;-;;- ----~;-;;- -----;-;;- -----;-;;- -----;-;;- .-----;-;;- --~~-;-;;- -----;-;;- -~---;;;- ---;;;- -----;-;; -----;-J~- ----;-;;- --;-;;- ----;;; ---;;;- --;-;; --;;~ 
------------------------------------------ ----------- ----------. ----------- ----------- ---------"- ---------- ---------- ---------- ---------- ---------- ---------- ---------- --.------- ---------- ---------- ---------- ---------- --------- --------- --------- ---------- ---------- --------- --------

TOTAL COSTS 17166 12755 10581 8995 1209 1548 2495 1229 1131 1173 "706 710 186 580 180 580 580 580 180 580 580 580 580 580 
---------------------------------------- ---------- ----------- ----------- --------- ----------- ---------- ---------- ---------- --------.- --.-------- -_._-_ .. _- ---------- ----.----- --------- .-------- --------.- ---_._---- --------- ---------- ---------- ---------- --------- --------- --------
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D. BENEFITS 

I. A VOlDED Q&M COSTS 
OF CURRENT SYSTEM 

2. LOSS Of LICENCE FEE REVE 
(NEGATIVE BENEFIT) 

1000 

-375 

3. AVOIDED Cm:n.fERCIAL FIS 391 
LOSSES DUE TO MANGROVE LOSS 

4. AVOIDED REC'TlONAL FISHE 391 
LOSSES DUE TO MANGROVE LOSS 

680 530 

-265 -212 

233 ' 164 

233 164 

s. IMPROVEMENT IN FISHERY 
- COMMERCIAL FISHERY 

(21.87% x SI.IOBM GROWTH IN 5 
- RECREATIONAL FISHERY 

(21.87% x SI.IOSM GROWTH IN 5 

4362 2845 2143 

4362 ' 2845 

6. RECREATIONAL CYCLING 3267 
BENEFiTS AFTER YR 3 

(YR J. 40IWEEKDAY. BO/SAT, lOO/SUN 
YR 6· SOIWEEKDAY, lOO/SAT, 2S0/SUN 
FOR 210 DAYSfYR ALL@SIO.74NISIT) 

7. PASSIVE RECREATIONAL 8211 
BENEFITS AFTER YR J 

(YR 3 - 15000fYR. YR 6 - JOOOOIYR 
ALL@ SI6.60NISIT FOR 2 HOURS) 

2081 

5190 

2143 

1536 

3805 

B. EXTRA MARGIN INTERNATIO 351 213 152 

TOURIST DAYS AFTER YR 3 FOR 
~nGRATORY BIRD WATCHING 

(YR J - 200NR, YR 6 _ 500fYR, WITH 5% P .A. 
INCREASE FROM YR 6@ $30 MARGINIDA Y) 

9. RESIDUAL VALVES YR 20 
ASSUMING JO YR ASSET LIFE 

TOTAL BENEFITS 

2933 

24899 

1338 '" 
15393 11183 

426 

_175 

119 

119 

1661 

1661 

1165 

2864 

112 

436 

8387 

50 50 50 50 50 50 50 

-26 -25 -24 -23 -22 -21 -20 

11 13 

11 13 

4. 97 145 194 242 242 242 

4. 97 145 194 242 242 242 

122 122 122 193 193 

249 249 249 498 498 

12 15 16 

125 226 105 810 915 1242 1248 

NET BENEFITS 1733 2639 602 _609 -1084 -1321 -1789 -419 -216 10 542 

BENEFIT COST RATIO NPV (S'M) 
IRR @40/. @70/. @IOO/. 

BASE CASE 

Costs up 200/. 
Benefits down 20"10 
Costs up 20% Benefits down 290/, 

8.30/, 

4.1% 
3.2% 

-0.7% 

NPVPER $ TOTAL CAPITAL INVESTED 

1.21 

1.01 
0.97 
0.80 

0.51 

1.06 

0.88 
0.85 

0.70 

0.13 

0.93 0,60 

0.78 -1.51 
0.75 -1.63 
0.62 ·3.75 

-0.14 ................................................................... 

Page 7 

50 50 50 50 50 50 50 50 50 50 50 50 50 

-19 -18 -11 -16 -16 -16 -16 -16 -16 -16 -16 -16 -16 

15 11 19 21 22 24 26 " 30 12 14 35 J1 

15 17 19 21 22 24 26 28 30 12 14 35 J1 

, 

242 242 242 242 242 242 242 242 242 242 242 242 242 

242 242 242 242 242 242 242 242 242 242 242 242 242 

193 193 193 193 193 193 193 193 19) 19) 193 19) 19) 

498 49' 49. 498 498 49. 49. 49' 49. 49. 49. 49. 49. 

17 17 18 19 20 21 22 23 24 26 27 28 30 

2933 

1253 1259 1264 1270 1215 1280 1284 1289 1294 1299 1304 1309 4241 
---._------------------_. -----------------------------------------------

544 61J 684 690 695 100 104 109 11. 119 124 729 3667 

29-Auo;t.96 
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KOORAGANG WETLANDS REHABILITATION PROJECT . 
OPTION 3 . UNDERTAKE WETLAND REHABILITATION PROJECT AS PER OPTION 2 BUT WITH CITY FARM INCLUDED 

28-AUGUST·96 
ITEM 

A. CAPITAL COSTS 

I. CAPIT At COSTS EX OPTION 

2. SEPARATE CITY FAID.{ COSTS 
- INTERNAL PATHWAYS 
- ACCESS, CARPARK, FACIL'S 
• BUILD F AID.i SHEDS 

,- BUILD COMMERCIAL ZONE 
-. SHELTER BELT 
- CA TILE FENCING 
- SIGNAGE 
- INTERPRETIVE SITE 5 
- PASTURE Th.fPROVEMENT 
• t..flLLAMS FARM SITEWORKS 
- WOODLOT &. NUT GROVE 
- POWER &. AMENITIES 
- FARM EQUIPMENT 

SUB-TOTAL 

CONTINGENCIES @ 20'10 ONLY 
ON EXTRA CITY FARM COSTS 

TOTAL eAPIT AL COSTS . 

Item 
Cost 
$'000 

5866 

17 
96 
50 
48 

65 

21 
5 

70 

12 
40 
59 

141 

6498 

126 

6624 

B. OPERATING, MAINTENANCE COSTS 

I. OPTION 2 O&M COSTS 823 
2. OPTION 2 STAFF & ADMIN C 10471 
J. FARM DESIGN &. COORDINA 700' 

FARM EDUCATIONAL MEDIA 80 
S. FARM RESEARCH PROGRAM 60 
6. FARM MONITORING PROGRA 7S 
7. IN KIND LABOUR 480 

(1,600 HRS P.A.@SIS.OO/HR) 
8. CITY FARM MAINTENANCE 280 

Present 
Value $'000 

@4% @7% @IO 

5153 

16 
89 
.6 
44 
63 

19 

62 

11 
36 
52 

110 

5733 

116 

5850 

4704 

16 

84 
44 

42 
61 

17 
4 

57 
10 . 

3J 
48 

I2l 

5250 

109 

5359 

53 I 396 
7071 5481 

476 371 
54 42 
53 49 
67 62 

326 . 254 

190 148 

4314 

15 
79 

41 
40 
59 

16 
4 

53 

9 
30 
44 

117 

4829 

103 

4931 

303 
4378 

298 

J4 
45 
57 

204 

119 

773 1090 1936 

17 

65 

81 

96 
50 
.8 

15 

21 

70 

12 
40 

59 
15 
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C. BENEFITS 

I. AVOIDED O&f.,{ COSTS 
OF CURRENT SYSTEM 

2. GRAZING FEES REVENUE LO 
(NEGATIVE BENEFIT) 

1000 

-J75 

3. AVOIDED COMMERCIAL FIS 391 
LOSS DUE TO MANGROVE LOSSES 

4. AVOIDED REC'TIONAL FISHE 391 
LOSSES DUE TO MANGROVE LOSS 

S. IMPROVEMENT IN FISHERY 
- COMMERCIAL FISHERY 

(21.87% x SI.I08M GROWTH IN 5 
- RECREATIONAL FISI-IERY 

(21.87-;, x SI.108M GROWTH IN 5 

6. RECREATIONAL CYCUNG 
BENEFITS AFTER YR 3 

4362 

4]62 

3267 

(YR 3 - 4O/WEEKDA Y, BO/SAT, IOO/SUN 
YR 6 - 50fWEEKDAY. I GO/SAT, 2S0/SUN 
FOR 210 DA YS/YR ALL@SIO.74NISln 

7. PASSIVE RECREATIONAL 
BENEFITS AFTER YR] 

(YR] - I 50001YR. YR 6 - ]OOOONR 
AND INCREASING THEREAFTER 
ALL @ S~6.60NJSIT FOR 2 HOURS) 

8. IN KIND LABOUR 
(1,600 HRS P.A.@S15.00/HR) 

8217 

480 

9. ENTRY FEES@S2JHEAD 492 
(YR J • 5oooIYR. YR 6 • 10000/YR 
AND INCREASING THEREAFTER) 

I o. FARM PRODUCE AFTER YR 2 492 

II. GROUP EDUCATION VISITS 
AFTER YR 2 @ S2JHEAD 

12. VACATION PROGRAMS 
AFTER YR 2 @ SSIHEAD 

Il. VISITS TO SCHOOLS 
AFTER YR 2@S30/HR 

14. BICYCLE HIRE AFTER YR] 
(YR] -IOIDAY. YR6 - 20IDAY 
YR 8 . JOIDA Y@ SI EACH NET) 

IS. GUIDED TOURS AFTER YR] 
(YR] - SOIDA Y, YR 6 - 80IDAY 
ALL @ S2 EACH) 

16. NURSERY PLANT SALES 
FROM YR 2 - 3000NR @ S2 

(MARGIN OF SI) 

17. FARM: MEMBERSHIP 
FROM YR 2 - 100000@S10 
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19. SPECIAL EVENTS 
FROM YR] - 2IYR@SI,OOO 
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20. FISHING KIT HIRE 60 41 32 26 

FROM YR I - 600/YR@ SS 

21. ORGANIC MARKET STALLS 23 15 12 
FROM YR 2· 120m@SI0 

22. REFRESHMENTS 412 282 19. 143 10· 10 10 . 16 16 16 22 
FROM YR. 2 - 2,OOoNR@S5 

AND INCREASING THEREAFTER 

2]. FIELD DAY VISITORS 15 10 
FROM YR 2 - 4001YR @ 12 

24. WORKSHOP V1SITOR$ 95 63 " lB . 5 

FROM YR2 - IOOfYR@SSO 

25. EXTRA MARGIN INTERNATI 351 2ll 152 112 12 15 16 17' 17 
TOURIST DAYS AFTER YR J FOR 
MIGRATORY BlRD WATCHING 
(YR ] - 200NR., YR 6 _ SOONR. WITH 5'1. P.A 
INCREASE FROM YR 6 @ S30 MARGINIDA Y) 

26. RESIDUAL VALUES YR 20 1112 IS 12 856 492 

ASSUMING 10 YR ASSET LIFE 
---------------------------------------- ----------- -----------

TOTAL BENEFITS 28881 17812 
--------------;----------------------------- ---------- ----------- ---------;- ---------- -----------

NET BENEFITS 9282 ]194· m _700 

BENEFIT COST RATIO NPV (S'M) 
IRR @4% @7% @IO";" 

BASE CASE 

Costs up 20:-;" 
Benefits down 20'/. 
Costs up 20";" Benefits down 20';" 

8.4% 

4.]'1, 

3.5'1. 
-0.4% 

NPV PER $ TOTAL CAPlT AL INVESTED 

1:22 

1.02 
0.97 
0.81 

0.55 

1.06 

0.89 
0.85 
0.71 

0.14 

0.93 

0.78 

0.75 
0.62 

-0.14 

0.75 

-1.68 
-1.83 
-4.26 
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TABLE I: KOORAGANG WETLANDS REHABILITATION STUDY· SUMMARY OF ECONOMIC APPRAISAL 

ITEM 
28·AUGUST·96 

INTERNAL RATE RETURN 
(IRR) 

NPV 
(S'M) 

OPTION I ~DO NOTHING" 
IRR BCR NPVI 
(%) ($) 

NIt>-

NPV 
(S''') . 

OPTION 2 
IRR BCR 
(\'0) 

B.l% 

NPVI 
(S) 

.. 

NPV 
(S'M) 

OPTION] 
nm BCR 
(%) 

8.4% 

NPVI 
(S) 

---------------------------------- ---------- -------- ------- -------._-- --------- --_._----- :-------- ---------- -----.---- ---------- -.-,------ ------.--- ---------- .---._---- ------~-.- ----
DISCOUNT RATE 

4% 

70/. 

10% 

-0.79 0.31 

-0.S8 0.32 

-0.44 0)] 

N/A 2.64 

N/A 0.60 

N/A -0.61 

1.21 0.51 ].19 1.22 0.55. 

1.06 0,13 0.75 1.06 0.14 

0.93 -0.14 -0.70 0,93 ~O.14 

~ _____ . ~ _____________ --=='" ===:z=== ="""""" ==--= -=======<> === ___ _ 

OPTION 1 ". THE "DO NOTHING" CASE - MAINTAIN THE KDDRAGANG WETLANDS AREA IN ITS PRESENT CONDITION, WITHOUT CAPITAL EXPENDITURE 

OPTION 2 • UNDERTAKE WETLAND REHABILITATION PROJECT BUT WITHOUT CITY FARM BErNG rNCLUDED 
OPTION 3 .. UNDERTAKE WETLAND REHABILITATION PROJECT AS PER OPTION 2 BUT WITH CITY FARM INCLUDED 

, 
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APPENDIX B - CONTINGENT VALUATION METHOD 

The contingent valuation method relies on direct interviews (face-to-face or 
telephone) or mailed questionnaires. There are advantages and disadvantages to 
each of these forms of data collection, depending on cost factors, the nature of 
the public good to be valued, whether visual images have to be displayed, and 
the size of the sample needed. 

A contingent valuation study has certain critical elements. Firstly, the good on 
6ffer must be specified, including the circumstances under which it is offered. 
This is known as specification of the scenario. 

Secondly, an appropriate instrument of payment must be nominated, known as 
the payment vehicle. 

Thirdly, the question on willingness to pay must be specified. In some studies it . 
is essential to draw people's attention to other public goods on which they may 
be called upon to spend their income. This is done to mimimise an effect known 
as embedding. 

Specifying the form of the willingness-to-pay question is known as framing. 
Under the referendum model, the question requires a yes/no answer. For 
example, people may be asked whether they are prepared to pay a price of say 
$10 for an environmental improvement. With the single- or open-bid model 
people are usually asked what is their maximum willingness to pay for the 
environmental good on offer. Sometimes relevant price ranges are included 
which the respondent may tick. . 

Another approach is the convergent bid model under which a high price is 
. nominated (which the respondent is expected to reject) then a' low price 

(expected to accept); then the high prices are successively lowered and the low 
prices raised until a convergent value is obtained. This model is appropriate 
only with face-to-face or telephone interviews. Other question formats are also 
possible. 

Finally, questions are usually asked about the characteristics of the individual 
respondent, group or household to obtain information on factors that may help to 
explain the nature of the responses received - for example, income, professional 
status, recreation habits, environment?l attitudes etc. 

One of the difficulties in using the contingent valuation method is that it may be 
subject to different kinds of bias. This does not mean that the method should be 
abandoned; rather, it should be possible to improve the reliability of the method 
by understanding the sources of bias and taking them into account when 
designing and administering the survey questionnaire. 

Kooragang Wetland Rehabilitation Project 
C:IDA TA IECONAPPSICOASTALIKORAGNG.DOC 
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One kind of bias is known as strategic bias whereby respondents nominate a 
willingness-to-pay that is intended to benefit themselves in some way. For 
example,a respondent who uses·a natural area for recreation may overstate the 
willingness-to-pay if there is a possibility that the area might be used for soine 
other purpose. 

Another kind of bias is instrument bias which occurs because of th~ payment 
vehicle involved. Instrument bias is often a source of protest responses. 

A third kind of bias is information bias which results from' an inadequate or 
inaccurate description of the scenario or environmental good being offered. 'The 
result is that people do not understand what is being asked of them and do not 
give meaningful responses. This problem can be overcome. to a large extent by . 
running focus groups or pilot surveys to determine how'well or poorly a 
questionnaire has been designed. 

With some kinds of contingent valuations, such as the convergent bid model, 
iriitial values postulated to the respondent may lead to starting point bias. 
Similar problems may occur with the referendum model if the range of values in 
the subsamplesis inapproprij!te. With tile single Qid, model, :th~_raJ}ge ,of ~alJ1e$. 
from which a respondent is invited to choose may. affect the indicated 
willingness to pay. The effect of iriitial values. and ranges of values on responses 
is known as the anchoring effect. 

Other kinds of bias include hypothetical bias, whereby people do not take the 
questionnaire seriously and nominate unrealistic values (the problem of "play 
money" or "funny money" versus "real money"); and compliance bias under 
which the respondent tries to please the interviewer by giving answers that the 
respondent thinks the interviewer would like to receive. 

Kooragang Wetland Rehabilitation Project 
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APPENDIX C - TRAVEL COST METHOD 

On-Site Recreation Benefits in Existing Situation 

The travel cost method has been used by economists for the last three decades as 
a means -of estimating the recreation values of a site, particularly where its use is 
~priced. 

Several steps are required to apply the method, documented in a number of 
standard economics texts (Sinden and Worrell 1979; Hufschmidt et al 1983; 
James ~994). 

First, an estimate is needed of the number of visits made to the site. The relevant 
information is usually obtained from on-site questionnaires. It is desirable to 
administer several questionnaires at different points in time over a year to allow 
for variations associated with. weekend days, week days, different seasons etc. 
Information is also collected Oll the origin of trips, the distance travelled, the cost 
of travel, the amount oftimesp~nt in travel and_gr(?up size, 

Visits are next classified according to zones of origin, based on the distance from 
the site. The cost of travel is estimated according to the cost of motoring and the 
value of time involved in travelling to and from the site. Usually, the cost is 
estimated for each travelling group. Where the aim of the analysis is to estimate 
the value per person of each visit, the total time spent by all individuals within 
each group should be included in the estimate of travel time. 

Details of total population by zone are obtained from independent sources. 
Visitation rates (the number of visits per year per thousand head of population) 
can then be calculated. 

A regression equation is then fitted to the data, using visitation rates as the 
dependent variable and travel cost as the independent variable. Simulated entry 
fees, representing different "prices" are then introduced to the equation to 
estimate the expected visitation rates, based on the assumption that travel costs 
can be used as a proxy for entry fees. For each simulated "price" or "willingness 
to pay" (WTP) the number of visits from each zone can be calculated as well as 
the total number of visits. By taking a range of simulated prices and determining 
the relevant price-quantity combinations, the demand curve for on-site recreation 
can be derived. 

Where there is no actual entry fee the estimated benefits are unpriced. The total 
on-site benefits can be measured as the total area under the demand curve. The 
benefits consist of COnsumers' surplus or the maximum amount of money that 
could be appropriated from all visits if users were obliged to pay their maximum 
willingness to pay at each visit. 

Kooragang Wetland Rehabilitation Project 
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Value of Recreation to Children and Teenagers 

Much of the recreational value of the improved Kooragang Wetland area will 
be enjoyed by chiidren and teenagers. It is assumed that the value of site 
usage is the same for children as it is for adults, given that their parents make 
equivalent sacrifices to allow their children to enjoy the site and that children 
derive utility from their on-site activities, despite their limited ability to pay. 

Estimating the Benefits of An Environmental Improvement Project 

The foregoing procedure gives a benchmark estimate of the value of a particular 
site from existing recreational uses. It is another matter to estimate the effect of 
a change in environmental amenity, such as that resulting from an environmental 
improvement project. 

. The theoretical approach to valuing an increase in recreation benefits 
following an improvement in environmental amenity is explained by Freeman . 
(1979) among others. 

An alternative concept of damage costs is the increased costs that people would 
have to incur to obtain a comparable recreation experience· at 3.J.ternative sites. 
This requires estimates of the total number of visits that would be made to all 
sites; the number of trips that would be made to other sites; the extra distance 
travelled and the additional cost of travel. This is DO easy task, as allowance 
must be made for a reduction in the total number of visits to all sites due to the 
deterioration in environmental quality and the increased cost of travel. People 
may prefer to spend their time and money on other activities. 

On-Site Total Recreation Benefits 

The on-site total recreation benefits of the improvement project consist of the .. 
environmental losses avoided plus the increased benefits, relative to the 
existing situation. 

Alternative Sites - No Congestion 

Freeman (1979) outlines the theory for a situation involving two sites A and B. 
He takes the case where an improvement in environmental amenity occurs at 
site A without any change in environmental quality at site B. This would 
occur if the Kooragang Wetland area was site A and another comparable site 
was site B. 

Freeman shows that, in this case, the benefits of the improvement are validly 
measured as changes in the area under the recreation demand curve for site A. 

Kooragang Wetland Rehabilitation Project 
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Congestion Effects 

Freeman also considers the situation where there is visitor congestion at site B. 
The improvement project at site A results in a shift of visits from site Bto site 
A. As well as the on-site benefits measured at site A, the reduction in 
congestion at site B will result in' additional benefits for the remaining users at 
site B. 

" 

Kooragang Wetland Rehabilitation Project 
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APPENDIX D - SiMPLIFIED TRAVEL COST MODEL 

It was not possible, within the budget constraints of the economic appraisal, to 
conduct proper on-site visitor surveys. Accordingly, only rough estimates 
could be made of current site usage rates at the Kooragang Wetland area. Data 
also were not available for distances travelled or the costs of travel as 
perceived by visitors to the site. 

A much simpler travel cost model had to be used. 

Data were first obtained for the proportions of visitors using similar recreation 
sites, as a function of distance from the site.. Sources of such information 
included the Recreation Study - Residents Survey (Warringah Shire Council 
1991), the Manly Warringah War Memorial Park, Plan a/Management 
(ES&S Consultants PIL 1981) and the State a/the Environment Report 
1994195 (Warringah Shire CO.!ll1cil 1996). 

These sources indicate that 88% of residents give the highest ranking to shore 
areas as settings for recreation; that 79% of residents travel 10 km or less to 
engage in recreation; and that 94% live less than 30 minutes from their places 
of recreation. 

These proportions were plotted against distance travelled, as shown in the 
table below. Each zone of origin is defined in increments of 5 km (one-way) 
from the Kooragang Wetland area. The most distant user was assumed to' 
travel 20 km. 

Estimates were then made of travel cost. An estimate of the cost of motoring 
(55c/km) was obtained from the NRMA and the Australian Taxation Office for 
an average family sedan. This represents the full cost rather than the marginal 
operating cost. The time taken per trip was calculated from an assumed 
average speed in suburban traffic of 40 kmIhr. The average group size was 
assumed to be 3. The value of time was calculated as one-third of average 
earnings, for all members of each group. 

The proportions of visits was then estimated as a function of travel costs 
(return trips). These data were then plotted as a demand curve for recreation, 
showing the willingness to pay and the number of visits, standardised at 1,000. 
The total recreation benefits of the site in the existing situation can be 
estimated by calculating the area under the demand curve. This can be done 
using a simple computer program and the technique of trapezoidal integration. 

The area under this curve indicates that the total value of consumers' surplus 
in this case is $14,668 per 1,000 group visits. The value of the average group 
visit is $14.67 and the value per person per visit is $4.89. 

Kooragang Wetland Rehabilitation Project 
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APPENDIX E - VALUE OF TRA VEL TIME 

The theoretical economic model for estimating the value of travel time has 
been explained by a number of authors (de Serpa 1971; Freeman 1979; Gibson 
1978; Harrison and Quarmby 1972; Hensher 1977; Pearce and Nash 1981). 
The model assumes that the traveller will attempt to maximise utility across a 
range of activities, subject to time and income constraints. Each activity 
requires an input of time and money. . 

The optimising conditions for the individual require that each activity be 
engaged in to the point where its marginal utility equals the marginal 
opportunity cost of the necessary inputs oftime and money (Pearce and Nash 
1981). The ratio of the marginal utility oftime to the marginal utility of 
money is defined as the "pure" value oftime in money terms. The model 
reveals .that the (negative) wage rate should be equated with the pure value of 
time less the (negative) margipal utility oftime spent working. This proves 
that the pure value of time will generally be less than the wage rate. 

This model has been applied mainly to economic analyses of the value of time 
savings in transport. Beesley (1965) for example examined alternative modes 
of transport involving different costs and travel times and applied regression 
analysis to derive a tradeoff curve between cost and travel time (Sugden and 
Williams 1978). Studies such as those by Beesley (1965) and other 
economists (Quarmby 1967a) provide empirical evidence of the value of time 
savings. In interpreting their findings, allowance should be made for 
differences in comfort for different transport modes and in other factors. 

The value oftime savings, however, is not the appropriate concept to apply 
when incorporating a value for travel time in travel cost studies of recreation:·· 
benefits (McConnell arId Strand 1981; Quarmby 1967b; Wilman 1980). What 
should be used is an estimate of the pure value oftime which, as just indicated, 
is not the same as the value of time savings. 

The opportunity cost of time spent in recreation and leisure is usuaUy less than 
the opportunity cost of forgone income. Recreation time, ho~ever, usually 
does have some positive value. An additional consideration is that many 
individuals do not have the option to undertake extra work. For these reasons, 
economists such as Cesario (1976) have suggested that one-half or one-third of 
the indi\:'idual's wage rate should be used as a measure of the value of travel 
time for recreation or leisure purposes. 

The validity of this recommendation partly depends on whether the utility of 
travel is positive or negative: Normally, travelling is associated with negative 
utility. However, in so'me situations, the time spent travelling may generate 
positive utility. Such a case is documented by Harris and Meister (1981) in a 
study of a scenic lake in New Zealand. People driving to the lake indicated 

Kooragang Wetland Rehabilitation Project 
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enjoyment of travel rather than disutility. Similar evidence has been obtained 
in travel cost studies in the USA (Mitchell and Carson 1989). Travelling in 
city suburban traffic, however, can fairly safely be assumed to involve 
negative rather than positive utility. 
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APPENDIX F - BENEFIT TRANSFER METHOD 

In applying the benefit transfer method to an environmental improvement 
project, it could be tempting to derive an estimate of the increase in benefits by 
taking t:4e expected increase in the number of visits and multiplying this by a 
typical value of a visit to similar sites. Such an approach, however, would not 
produce valid estimates of the relevant benefits. 

The calculations would ignore the increase in consumers' surplus enjoyed by 
existing visits to the site, from the higher quality of the recreation experience. 
Such an approach to benefit transfer could over- or under-estimate the change 
in benefits, depending on the relative magnitude of the two possible errors in 
the particular circumstances applicable to the site under consideration. 

To apply. the method properly, the site characteristics must be similar and so 
must the kind of improvement project. In other words, the environmental 
database must provide estimates of changes in user benefits on a comparable 
basis before they can be applied using the benefit transfer technique. 

Kooragang Wetland Rehabilitation Project 
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APPENDIX G: - NSW TREASURY SCHEDULES 

SCHEDULE A - PROJECT DESCRIPTION 

1. Project / Investment Name: 

~ooragang Wetland Rehabilitation Project. 

2. Physical Location: 

The Kooragang Wetland area is situated. approximately 15krn upstream of the 
Newcastle Port in the lower Hunter estuary. 

3. Project / Investment Description and Objectives: 

The rehabilitation of Koorag'!l1g Island Wetlands, Hexham Wetlands, Tomago 
Wetlands and Stockton Wetlands and the incorporation of a City Farm on 
Kooragang Island. 

4. Project / Investment Context: 

This project relates to the NSW Department of Land and Water Conservation's 
Estuary Management Program. The project involves the rehabilitation of the 
degraded wetland areas around Kooragang Island and the provision of 
recreational and educational facilities based on those wetlands. 

5. Relationships / Interdependencies: 

The project does not impact upon other NSW Department of Land and Water 
Conservation projects and should have no adverse effects on the programs of 
other agencies. The scheme is supported by NSW Fisheries and. the Hunter 
Catchment Management Trust. 

6. Description of the Benefits Expected: 

The project is designed to rehabilitate the degraded natural areas around 
Kooragang Island. Without this proposal proceeding, the environmental 
degradation of the wetlands will continue and to deteriorate and the Hunter 
commercial and recreational fisheries will be adversely affected. 

7. Were consultants used in the preparation of this appraisal? If yes, give 
name of the consultant. 

The appraisal was conducted by the Economics Unit, Urban Water Section, 
NSW Department of Land and Water Conservation. 

Kooragang Wetland Rehabilitation Project 
C:IDA T A IECONAPPSICOAST ALIKORAGNGDOC 

Page 11 



, 
~ i 
I 
!1. I' 
I , 
~ I , 

,~f~ , ,. 
I 
I 
I 
-.:J I 
,3'.'. 
I 

I 
I 
I 
I 
J 

SCHEDULE B: SUMMARY OF EV ALUATIONRESULTS FOR OPTIONS 
CONSIDERED 

Specify the range of options considered in order to meet the project objectives. 

OPTION 3 (The Preferred Option) 

Description: An 8 year rehabilitation works programme to restore Kooragang 
Island Wetlands, Hexham Wetlands, Tomago Wetlands arid 
Stockton Wetlands. A visitors' centre will be built on Kooragang 
Island with amenities and educational displays and historical 
buildings on the island will be refurbished. A riverside park will 
be built. Rainforest and wooded areas will be replanted and 
wetlands areas will be fenced to prevent grazing .cattle degrading 
them. The creeks around the island and in the other wetland 
areas will be returned to tidal flushing and rehabilitated. 

Life: (Years) 
NPV: 

A network of cyc1eways will be established around the island and· 
the roads will·be refurbished" Nesting areas for. migratory birds, 
will be improved and protected. 

A programme of biological and environmental processes research 
and monitoring will be undertaken and education and training 
courses will be instituted. 

In addition a "City Farm" will be constructed to enhance the 
educational experience of students and others visiting Kooragang. 
Island. The City Farm will also help demonstrate improved 
management of wetland areas and improve agriculture in the 
lower Hunter Valley. " 

NP.v per $ of Capital Invested: 

20 years 
$0.75 million 
$0.14 

BCR: 
IRR: 
Present Value of Total Costs: 
Brief Results of Sensitivity Analysis: 

Kooragang Wetland Rehabilitation Project. 
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1.06 
8.4% 
$12.16 million 
Costs up 20%; benefits down 20%; both 
effects combined - no change in 
rankings 
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OPTION 2 

Description: This option is as per Option 3, except that the City Farm is not 
included. 

Life: (Years) 
NPV: 
NPV per $ of Capital Invested: 
13CR: 
lRR: 
Present Value of Total Costs: 

20 years 
$0.60 million 
$0.13 
1.06 
8.3% 
$10.33 million 

Brief Results of Sensitivity Analysis: Costs up 20%; benefits down 20%; both 
effects combined - no change in 
rankings 

EVALUATION ASSUMPTIONS 

Time Period 
Assumptions. 

1990/91 

Real Charges 1 Rates Constant mid 1996 prices used 

Real Labour Costs Constant mid 1996 prices used' 

Real Energy Costs Constant mid 1996 prices used 

Based on advice supplied by Peggy Svoboda, Co-ordinator, Kooragang Wetland· 
Rehabilitation Project, Rob Henderson, Kooragang Wetland Rehabilitation Project, 
Patterson Britton & Partners Pty. Ltd.; the Australian Bureau of Statistics,the NSW 
pepartment of Urban Affairs and Planning, the NSW Department of Land and Water' 
Conservation, Mr. Warren Solomon, Executive Director, Bicycle NSW Inc., Mr BiU. 
Pearce, Manager, Newcastle District Fishermen's Co~operative Ltd., Mr. G. Winning, 
Deputy Director, Shortland Wetlands Centre, Mrs. Barbara Lane, Manager, Hunter 
Region Botanic Gardens, Ms. Dianne McDonald, Director, Bicentennial Park Trust, 
Homebush Bay, Mr. Jim Davies, Stategic Development Manager,.Newcastle City 
Council, Mr. Barry Jones, Newcastle Tourism Officer, Mr. Steve Francis, Newcastle 
Port Authority,Mr. John Bacon, Manager, Fairfield City Farm and Mrs. Elspeth 
Cooper. Pre~ident, Newcastle Cycleways Movement. . . . 

Kooragang Wetland Rehabilitation Project 
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. APPENDIX H - GLOSSARY OF ECONOMIC TERMS USED IN APPRAISAL 

The economic indicators used in this appraisal can be defined as follows :-

Net Present Value: The NPV is the residual after subtracting the discounted 
(present value) stream of costs from the discounted (present value) stream of 
benefits over the life of the project or the project planning period; 

l3enefit Cost Ratio: The BCR is the ratio of the present value benefits to the 
present value of costs. If the BCR is greater than 1, the present value of the 
benefits exceeds the present value of the costs. 

Internal Rate of Return: The IRR is the discount or interest rate at which. 
the net present value of the net benefit stream over the life of the project is 
equal to zero. That is, the present value of benefits exceeds the present value of 
costs at this discount rate. 

Net Present Value per$ of Total Capital Outlay: The NPVI· indicator 
recognises that the capital \Vorksbudget or available funds ofthe public sector 
~e limlted'-iiie~NPVi is~ the ~at{oo{the NPV to thetotai capltal'olitlaid ar
invested in the project. 

For an efficient allocation of scarce financial resources project options can be 
ranked on the basis· of maximisatIon of the NPVI in relation to the· funds, 

'. 
available. 

. Discount Rate: The conversion of the ·stream of costs and benefits over 
the life of the project to a common point in time and to present. values.is ' 

,carried out using a discount rate. The discount· rate used' reflects the· value 
society asa whole, places on the opportunity cost of capit~l. High discoupt ... 
rates result in a bias towards, projects ~hich·provide benefits now compared to . 
projects which provide benefits later 

. The choice of the appropriate real discount rate (that is, the discount rate or 
interest rate excluding the effect of inflation) can have a sigruficant impact on 

the outcome' of the benefit cost analysis. Based on the NSW TreasUry 
. Guidelines, the figure of 4· percent reflects the social preference rate or 
society's preference for current consumption in the future. The higher figure of 
10 percent reflects the social opportunity cost of capital involved compared 
with investment in the private sector. Due to the difficulty in estimating the 
real discount rates, a selected 'figure of. 7 percent is used in the 'base' case, , 
while 4 and 1'0 percent represent the range subject to sensitivity testing. 

Koora'gang Wetland Rehabilitation Project 
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