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Abstract 
 
This thesis examines the advanced North American environmental mitigation 
schemes for their applicability to Queensland.   Compensatory wetland mitigation 
banking, in particular, is concerned with in-perpetuity management and protection - 
the basic concerns of the Queensland public about its unique environment.  The 
process has actively engaged the North American market and become a thriving 
industry that (for the most part) effectively designs, creates and builds (or enhances) 
environmental habitat.  
 
A methodology was designed to undertake a comprehensive review of the history, 
evolution and concepts of the North American wetland mitigation banking system - 
before and after the implementation of a significant new compensatory wetland 
mitigation banking regulation in 2008.  The Delphi technique was then used to 
determine the principles and working components of wetland mitigation banking.  
Results were then applied to formulate a questionnaire to review Australian market-
based instruments (including offsetting policies) against these North American 
principles.  Following this, two case studies established guiding principles for 
implementation based on two components of the North American wetland mitigation 
banking program. 
 
The subsequent outcomes confirmed that environmental banking is a workable 
concept in North America and that it is worth applying in Queensland.  The majority 
of offsetting policies in Australia have adopted some principles of the North 
American mitigation programs.  Examination reveals that however, they fail to 
provide adequate incentives for private landowners to participate because the 
essential trading mechanisms are not employed. 
 
Much can thus be learnt from the North American situation - where private enterprise 
has devised appropriate free market concepts.  The consequent environmental 
banking process (as adapted from the North American programs) should be 
implemented in Queensland.  It can then focus here on engaging the private sector, 
where the majority of naturally productive lands are managed. 
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Chapter 1 – Introduction 
 
Environmental banking involves actions taken to provide compensation in-advance 

for the unavoidable (or inevitable) environmental losses that will occur as a 

consequence of future developmental activities.   

1.1 Research problem 
 

This research addresses matters recognised as universally important to the future of 

land development and environmental management (for example see, Hawken, Lovins 

and Lovins 1999).  In the past five years, Australia has adopted the use of 

environmental offsets as a means to compensate for environmental degradation from 

development.  Queensland has more environmental offsetting policies than any other 

Australian State or Territory.  The methodology has profound effects on 

development companies, land owners (both private and public), regional land 

planning, organizations, government agencies, monetary banking institutions and 

environmental conservation bodies.   

 

This research is centred on the observation that while all Australian offsetting 

programs have adopted some elements of the North American free market 

environmental mitigation schemes.  In particularly, methodology has been almost 

entirely directed in Queensland toward either public lands or lands where volunteers 

can best be persuaded to accept relatively small ‘grants’ to participate.  Moreover the 

most productive land banks lie in the private sector, where trading is an essential 

operating function (Lavery 2005).  This raises the question of why only some 

mitigation banking principles have been adopted?  

 

The purpose of this thesis is to analyse and evaluate the advanced North American 

environmental mitigation schemes for their applicability to Queensland - in the 

context of minimizing the adverse effects (environmental degradation) that may arise 

as a consequence of development.  In particular, ‘compensatory wetland mitigation 

banking’ (and, to a lesser extent, conservation banking) will be reviewed.  In doing 

so, this thesis will critically examine the components of wetland mitigation banking 

in relation to current Australian environmental trading programs, applicable market-
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based instruments, and offset policies.  It offers recommendations on the principles 

and process that should be adopted for successful implementation. 

 

This thesis addresses particularly the question, “Should the accepted North American 

process of wetland mitigation banking be implemented in Queensland?”  And, if so, 

“What principles and components apply and therefore should be adopted?” 

 

The plan of the research presented in this thesis involved:  

 Surveying the broad issues of environmental management in Australia to 

determine whether a new approach is needed; 

 Examining the history, current principles and processes of wetland mitigation 

banking elsewhere (particularly in North America); 

 Reviewing the existing Australian market based environmental programs; 

 Identifying the principles of the North American environmental banking 

programs and how these relate to existing Australian market-based 

environmental programs; and  

 Proposing a process of environmental banking applicable to Queensland 

(with particular regard to private sector land management). 

 

An overview of the structure of the thesis, its limitations and contribution to 

knowledge is described below. 

 

Chapter 1 introduces the concept of environmental banking, reviews the literature on 

the broad issues of ecological degradation, identifies the need for private sector 

engagement in conservation and reviews environmental banking advances in regions 

other than North America. 

 

Chapter 2 is a comprehensive review on the history, evolution and concepts of 

wetland mitigation banking before and after the implementation of new 

compensatory wetland mitigation banking regulation in 2008.  Mitigation banking 

has evolved into a thriving industry that delivers a new type of development – the 

environment.  Specialist companies have evolved whose core business is to design, 

create and build mitigation banks.  Mitigation banking is a business about the 
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balance of business and biology.  There has been little information provided about 

the business side of banking as it often involves confidential commercial 

information.  Most of the literature is thus about the biological outcomes.  The 

Chapter concludes with a review of other banking practices in North America. 

 

Chapters 3 details the current Australian approach of market based instruments and 

the limited experience of Australian environmental banking or trading programs.  

 

Chapter 4 describes the methodology used in this research which was based on four 

strategies. Step one is a comprehensive literature review on the North American 

wetland mitigation banking.  Step two used a Delphi approach with semi-structured 

interviews and a thematic analysis to determine what the successful principles of the 

North American banking program were.  Step three used this information to develop 

a questionnaire that reviewed Australian MBIs, and Step four was to demonstrate 

two principles of the North American environmental banking system within the 

Australian context as case studies. 

 

Chapter 5 examines the emerging themes from the Delphi technique.  It also 

examines in detail the comparison of successful principles of the North American 

banking program with Australian MBIs, using a score of 1 for each yes answer.  The 

score of 10 is in regard to the measuring the number components of the system 

regardless of the success of the initiative. 

 

Chapter 6 establishes guiding principles for implementation through case studies 

based on two components of the North American environmental banking programs. 

 

Chapter 7 offers the final conclusions of the studies and makes recommendations to 

the development of an environmental banking process appropriate to Queensland.  

1.2 Environmental banking 
 
For the purposes of this thesis, the process of compensatory wetland mitigation and 

providing offsets (whether they are biodiversity, marine fish habitat and/or 

environmental) is referred to as environmental banking.  Environmental banking can 
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be achieved through the restoration, creation and enhancement (and in some cases 

preservation) of an environmental equivalent - generally within a designated service 

or catchment area. 

 

The aim of environmental banking is to replace the physical and biological functions 

and human-use values of the environment which are unavoidably lost as a 

consequence of land development.  An area used to offset, compensate or mitigate 

adverse and unavoidable environmental impacts from development is called an 

‘environmental bank’.  Environmental banking has developed its own terminology 

and a glossary can be found in Appendix 1.  

 

Critical Habitats Inc. (1999, p.1) defines an environmental bank as “an area 

developed and managed for its resources values.  It may be a mosaic of properties or 

a single large parcel of land.  Within the bank critical ecosystem functions are 

restored, created, enhanced, or preserved for the purpose of compensating for 

impacts to similar resources elsewhere.” 

 

The specific natural resource characteristics or values of the environmental bank are 

called ‘Credits’.  The Credits produced in a bank can be traded or sold on the open 

market. 

 

Because developers are unlikely to be specialists in environmental restoration, the 

cost of any mitigation efforts undertaken themselves, are likely to be significantly 

higher than those of specialists.  An environmental bank created by such specialists 

allows these property developers to purchase Credits to fulfil their offsetting needs, 

making them a ‘bank customer’.   

 

A ‘bank developer’ is anyone who establishes an environmental bank.  The 

catchment or ‘service area’ refers to the geographic area or areas within which 

Credits can be bought or sold.  Critical Habitats Inc. (1999) has likened 

environmental banking to ‘transferable (or tradeable) development rights’, where 

property rights are redistributed in perpetuity. 
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Noon and Ward (2007, p. 2) further describe environmental banking as “the creation 

and sale of a natural resource commodity that creates some type of marketable 

improvement in environmental quality.”  The use of the word ‘bank’ often confuses 

many people, who think of a bank in the financial sense; in this discussion a bank 

refers to the environment as the asset.  This allows natural resource assets to be 

created, stored and traded or sold to customers.  In other words, the currency of the 

bank is land rather than money. 

 

An environmental bank must be approved by the appropriate regulatory agencies 

prior to selling Credits.  The number of Credits a bank can receive is linked to the 

area and type of environment and is part of the certification process.  The bank must 

meet specified key environmental performance criteria before the number of Credits 

are assigned (independently by the controlling agencies) to the bank.  Such 

mitigation banking is thus considered to be advance mitigation (referred to 

throughout this thesis as mitigation in-advance), with the environmental 

compensation/improvement occurring prior to any impact from the development. 

 

There are many different types of environmental banking programs; however, the 

majority of existing schemes trade individual environmental components.  In North 

America there are several types of environmental banking programs such as: 

 Wetlands mitigation banking, 

 Conservation banking (or endangered species banking), 

 Carbon banking (or greenhouse gas emissions), and 

 Land development rights banking (or tradeable development rights). 

 

A brief description of each of these methods will be presented below.  

1.2.1 Wetland mitigation banking 
 
Wetlands in USA have been under intense development pressure for decades, and 

their economic, social and environmental values have now been acknowledged 

publicly.  Compensatory wetland mitigation banking was thus created in the 1970s - 

because of the need to provide a simpler way to mitigate wetland loss caused by 

development, and to ensure long-term ecological benefits from mitigation projects 
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(Environmental Law Institute 1994b, Marsh et al. 1996).  The conceptual basis for 

banking is the consolidation of multiple mitigation projects into large off-site 

locations. 

 

In its most general sense, the word mitigation means “to make or become less severe 

or harsh; to moderate” (Collins English Dictionary 1995, p.1001).  In an 

environmental context, mitigation refers to the efforts to reduce or to offset a 

negative environmental impact resulting from an activity.  As an example, 

environmental impact assessments have often defined mitigation as “measures which 

are incorporated in the design or implementation of a development project for the 

purpose of avoiding, reducing, remedying or compensating for its adverse 

environmental impacts” (Carroll and Turpin 2002, p.27).   

 

In the compensatory wetlands mitigation banking program, compensatory mitigation 

involves actions taken to offset unavoidable adverse impacts to wetlands.  

Compensatory mitigation is defined by legislation as “the restoration, establishment, 

enhancement, and/or in certain circumstances preservation of aquatic resources for 

the purposes of offsetting unavoidable adverse impacts which remain after all 

appropriate and practicable avoidance and minimization has been achieved” 

(Federal Register 2008, p.19687). 

 

In North America, if a development is permitted to impact on a wetland, the 

developer must by law provide adequate compensation for those adverse impacts.  

Compensation can be in the form of compensatory wetland mitigation banking (or 

mitigation banking).  Mitigation banking1 can be through the creation, restoration, 

enhancement, of a wetland of equivalent or additional value, preferably within the 

same catchment to mitigate impacts.  Developers can buy Credits from a wetland 

bank to compensate for impacts.  Banked lands are protected and managed in 

perpetuity through a conservation easement and a financial endowment.  Once the 

bank is ‘closed’ (sold all their Credits), it can be transferred to a long-term land 

manager along with the endowment.  The long-term land manager can be not-for-

                                                 
1 Throughout this document the phrase mitigation banking exclusively refers to the United States 
compensatory wetland mitigation banking. 
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profit environmental groups (such as The Nature Conservancy), land trusts or the 

original land owner. 

 

As an introductory example, Little Pine Island in Florida was drained in the 1960s to 

stop mosquito growth.  By 1996, the 4,700-acre wetland area was completely 

overgrown with weeds.  The responsible State government agency estimated the 

restoration costs to be approx US$10 million.  Mariner Properties Development Inc. 

developed (restored) the area into a mitigation bank, representing the in-advance 

offsets from more than more than 500 development projects.  In 1997, average Credit 

price for the 500 projects was $28,000 (Pavelka 2004).  

1.2.2 Conservation banking 
 
Conservation banking represents the mitigation banking policy for endangered 

species.  Lands are ‘banked’ for habitat protection (for endangered species) and the 

landowner is given appropriate Credit units that may be sold to a developer who 

requires mitigation.  The main difference between mitigation banking and 

conservation banking is that established habitat (ecosystems) only is used for 

conservation banking - unlike mitigation banking which can also involve both the 

restoration and creation of habitat (see section 2.5.3 for more detail on conservation 

banking). 

 

As one example, increasing development around Cedar City, Iron County, Utah, 

USA, was disturbing prairie dog habitat.  The State Institutional Trust Lands 

Administration, which manages land to generate income for Utah’s public schools, 

recognized the creation of a conservation bank as an opportunity to increase the 

value of some of its less productive land.  In 2005, a conservation bank was 

established on three sites (totalling 800 acres).  The bank opened with 77 Credits and 

the Credit selling price was US$1,836.  The bank has already sold all of its Credits.  

US$200 from the sale of the Credit is assigned to the endowment to provide for the 

long-term management of the bank (Carroll et al. 2008).   
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1.2.3  Carbon trading 
 
The greenhouse effect is a naturally occurring phenomenon.  Greenhouse gases 

including carbon dioxide, methane and nitrous oxide, trap the sun’s energy as it is 

reflected off the earth’s surface, maintaining the earth’s temperature.  However it is 

now widely acknowledged that human activities have dramatically increased the 

concentration of greenhouse gases, trapping more heat in the atmosphere, resulting in 

rising global temperatures (as well as other changes the climate system).  This 

enhanced greenhouse effect is referred to as global warming and is generally 

associated with the term ‘climate change.’ Global warming (or climate change) is 

believed to be responsible for an increase in catastrophic flooding and/or drought 

around the world (McGregor et al. 2007).  

 

A carbon emission trading system, commonly known as carbon trading, is designed 

to cap the emission of greenhouse gases over a given period to meet an 

environmental objective (Bureau of Transport Economics 1999).  This can be either 

international or domestic, and is preferably a long-term goal.   

 

The Conference of the Parties is the legal authority of the United Nations Framework 

Convention on Climate Change that first met in Berlin in 1995.  The delegates agreed 

that mitigation was required to stabilize greenhouse gas emissions in the atmosphere.  

This group met again on 11 December 1997 and adopted the ‘Kyoto Protocol’, and a 

potential international market for trading a new commodity was created – i.e. a 

carbon trading scheme.  Article 17 of the Kyoto Protocol allows developed countries 

to use emissions trading as a policy instrument to assist them to meet their 

greenhouse target commitment under this international agreement (Yamin 2005).  In 

principle, the Kyoto Protocol is a global acceptance of the goal to reduce activities 

that are believed to be causing - or directly contributing to - global warming.  The 

development of the carbon banking industry is driven by this global acceptance that 

carbon dioxide emissions are contributing to the problem and the need to resolve it. 

 

Carbon banking relies on carbon sequestration (the natural process to remove carbon 

dioxide from the atmosphere (capture) and long-term storage in forests and/or soil) 

for the opportunity to offset human-produced emissions.  Carbon banks can be 
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managed forests, broad-acre farming or grasslands.  The amount of carbon dioxide 

they can absorb is measured in metric tons per Credit, and a financial value is placed 

on each Credit.  These Credits can then be sold to emitters to offset the greenhouse 

gases they produce. 

 

This thesis excludes carbon trading from its consideration even though it is one form 

of global environmental trading.  Carbon sequestration interests are too narrow and 

politicized at present for consideration in this thesis.  Its exclusion is discussed in 

more detail in Chapter 2. 

1.2.4  Land development rights banking 
 
Land development rights banking involves the transfer of development rights 

(usually in terms of construction), commonly referred to as transferable or tradeable 

development rights (TDR).  Under a TDR program, property use rights can be 

transferred from one property to another.  Such permits are often issued under local 

town planning laws (under a government agency) (Ryan 2004). 

 

Town planning zones establish what areas should be conserved, where growth should 

occur, and where the green buffer-zones areas are to be located.  Landowners in 

restricted areas are given development rights that may be used by the landowner or 

sold or traded to others in unrestricted growth areas (Ecological Stewardship 1999).  

To develop in an unrestricted growth area, interested parties must purchase 

development permits from those in the restricted zone before development is allowed 

to occur.    TDR programs can be used in land planning to allow development 

pressure to be redirected from high conservation areas to more suitable areas. 

 

In Australia, TDR programs to conserve heritage buildings have been incorporated 

into Sydney development codes, Adelaide’s town planning scheme and Brisbane’s 

City Plan 20002 (Brisbane City Council 2000, Ryan 2004).   

 

New York City implemented the first formal TDR program in 1968 (Regional Plan 

Association and Environmental Defense 2006).  This allowed owners of historic 

                                                 
2 The Brisbane City Plan is currently undergoing a formal review due for completion in 2012.   
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buildings and landmarks to sell unused air rights.  Under New York development 

rules, land or building owners have the rights to the empty space above their property 

often termed ‘air rights’.  The owners of historic buildings were able to sell air rights 

that could not be used on to other developers, sometimes increasing the new 

development by 20%.  The TDR program gave a value to the air rights allowing an 

alternative income source to assist in the preseveration of New York’s historic 

landmarks. 

 

A more recent example lies in the New Jersey Pinelands.  The Pinelands is a one 

million acre forest between Philadelphia and Atlantic City that protects the city’s 

water source and produces one-quarter of New Jersey’s total agricultural income.  In 

the 1970s, the Pinelands came under threat from Atlantic City’s urban growth.  The 

New Jersey Pinelands Commission (established in 1979) introduced the Pinelands 

Development Credit Program (in 1981), thus allowing rural landowners to continue 

their non-developmental (agricultural) activities and give up their future development 

rights in exchange for ‘development Credits’.   

 

Developers in urban areas could purchase the Credits to legally increase the density 

of their development over the prescribed town planning specifications.  Since the 

inception of the scheme in 1981, 10,200 transferable development rights have been 

formally allocated to land.  Approximately 5,200 rights have been sold, protecting 

more than 45,000 acres of land - with Credit prices ranging from US$20,000 to 

US$50,000 (Regional Plan Association and Environmental Defense 2006). 

 

Australia has yet to implement a complete TDR program for conserving natural 

resources. 

1.3 Market-based instruments 
 
There is ample evidence to suggest that markets can contribute significantly to 

environmental protection; however, governments have great difficulty in providing 

economic incentives.  The Industry Commission (1998, p.5) found “that Australian 

governments have yet to put in place a comprehensive, integrated and far-sighted 

way of promoting the ecologically sustainable management of natural resources”.  
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Indeed, some of the environmental degradation that occurs can be attributed directly 

to an absence of markets for natural resources (Murtough et al. 2002).  Where 

markets for resources do exist, prices will rise as the resources become scarcer and 

users are encouraged to find innovative ways to reduce use and impacts (Industry 

Commission 1998).  Robinson and Ryan (2002) argue that environmental 

degradation can be attributed to the failure of markets to reward landholders for the 

provision of ecosystem services.  They recommend that management of 

environmental externalities should be undertaken in conjunction with an economic 

instrument as well as regulation.  Market-based instruments (MBI), of course, cannot 

work optimally without proper regulatory backing (Whitten et al. 2007, James 1997, 

Commission of the European Communities 2007).   

 

The economic rationale for using MBIs lies in their capacity to correct market 

failures in a cost effective way.  MBIs are not the solution to all environmental 

problems, but if used with the correct combination of policy tools, they can deliver 

more cost-effective solutions for environmental outcomes than many of the existing 

methods (Australian Government 2007, Commission of the European Communities 

2007). 

 

The Australian government describes MBIs as “tools that use a range of market-like 

approaches to positively influence the behaviour of people” (Australian Government 

2004, p.2).  Generally, MBIs reward people monetarily, employing the notion of 

‘incentive’ for producing environmental benefits and penalizing people for imposing 

environmental costs (degradation).  Market mechanisms aim to internalise negative 

environment externalities by creating a market.  MBIs are thus closely related to the 

‘polluter pays principle’, whereby people are made to pay for using the environment, 

forcing them to internalise the externality (for example see Windle et al. 2005).   

 

There are several different kinds of MBIs broadly grouped as ‘price-based’, 

‘quantity-based’ and ‘market friction’.  Environmental banking is considered to be an 

MBI because it uses economic tools to influence environmental outcomes by making 

the environmentally-preferred action more financially attractive.  As already 

mentioned, the advantages of using MBIs are varied and have been published 
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extensively in Australian and international journals.  This thesis undertakes a 

comprehensive review on one type of MBI viz. mitigation banking.   

 

The distinction must be made between MBIs and (government-funded) subsidies.  A 

subsidy is a financial aid supplied by government to industry for reasons of public 

welfare.  The National Institute of Economic and Industry Research was 

commissioned by the Department of the Environment, Sport and Territories in 2004 

to evaluate the extent of subsidies in natural resource use.  They found that subsidies 

decrease costs for activities that cause environmental harm and therefore promote 

higher activity levels than otherwise would be accepted (National Institute of 

Economic and Industry Research 1996). 

 

A detailed analysis of an European Union subsidy on aircraft fuel has revealed that 

the subsidy provoked approximately 20% more passenger-kilometres, thus 

supporting the statement “(Environmentally harmful) subsidies encourage 

the increased use of environmental resources compared with an unsubsidised 

situation” (National Institute of Economic and Industry Research 1996, Rave 2007, 

Beers et al. 2007). 

 

Government regulations and some command-and-control mechanisms are still 

necessary tools and will continue to play an important role.  Any sound policy 

approach will almost always need to use a combination of policy mechanisms 

(Chaudhri 2003). Regulation must not only create a perceived resource value but 

should also enhance trust in the government’s commitment to the program.  Trust in 

the MBI process itself will reduce fear and increase the motivation to participate 

(The National Action Plan on Salinity and Water Quality [NAPSWQ] 2002b). 

 

As discussed in detail in this thesis, mitigation banking has several components that 

make it a unique market based program.  These include consolidating smaller 

mitigations projects into large ecological areas, providing an ecological gain prior to 

the development occurring, and allowing private investment in the building of 

environmental banks.  While not without problems, allowing private companies to 

profit from the sale of mitigation bank Credits has resulted in one of the most 

successful market driven environmental conservation programs. 
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Mitigation banking is an offset program.  An offset program is a mandatory system 

(regulated by law) requiring compensation for impacts to wetlands.  Offsets (in the 

form of wetland mitigation banking Credits) can be used to meet those requirements 

(Kollmuss et al. 2010).  

 

In most cases, the environmental impact is regulated under a cap-and-trade (quantity-

based) program where a maximum limit is placed on the amount of environmental 

harm that is allowed to occur.  The right to produce harm is allocated in the form of 

Credits.  The belief is that some producers of harm will figure out how to produce 

less harm without increasing their costs.  The ones that exceed their allocated levels 

will be obliged to offset their damage by purchasing Credits.  The producers that 

minimize harm are given the right to sell their excess Credits.  

 

There are many market schemes around the world that use this 

offset/compensation/mitigation/trading concept.  

1.4 Ecological degradation  
 
While biodiversity is under threat from a variety of factors, habitat loss and 

fragmentation is considered by conservation biologists worldwide to be the primary 

cause of loss (Lindenmayer and Burgman 2005).  Land-clearing in Australia is 

considered to be the single most important cause of environmental degradation, with 

depletion of ecological communities and subsequent loss of species (Attiwill and 

Wilson 2003).  Invasive species, pollution, climate change, population growth and 

over-exploitation of natural resources also contribute significantly to biodiversity 

loss (Industry Commission 1998). 

 

Conservation is defined as the act or process of conserving or “the protection, 

preservation, management, or restoration of wildlife and of natural resources such 

as forests, soil, and water” (Grolier Online Dictionaries 2007).  The ecological 

argument for conserving biodiversity is on the premise that biodiversity safeguards 

the ecosystem processes that make any life possible.  Individual species and 

ecosystems are linked in a complex web of interdependence; if some components are 
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removed, the whole web may collapse.  As a simplified example, the removal of 

phytoplankton from a marine ecosystem could have catastrophic effects.  

Zooplankton would become depleted as they feed on phytoplankton, which would in 

turn impact the forage fish and finally impact the larger predators (the source for 

commercial fishing enterprises).  The 1992 United Nations Convention on Biological 

Diversity arrived at almost total agreement that biodiversity is essential for the 

evolution and maintenance of life-sustaining systems of the biosphere. 

 

The societal reasons for conserving biodiversity are influenced by underlying human 

values, and philosophies can differ considerably among individuals and 

organisations.  No single environmental ethic can be outlined to underpin the need 

for conservation, nor is there a single land-use strategy that gives the best method for 

conservation.  The overall goal of protection of biodiversity, however is shared by 

many people. 

 

Ecology plays a fundamental role in the understanding of the protection of 

biodiversity because it is the scientific study of the interactions which determine the 

distribution and abundance of organisms.  The goals of natural resource management 

are essentially the same as ecology – that is, to predict, maintain and (in some cases) 

alter the distribution and abundance of natural resources.  A natural resource has 

been described as a naturally-occurring substance that is considered valuable.  The 

value rests in the amount of the resource available and the demand for that resource.  

Biodiversity is an important part of sustainable development because of the 

ecosystem services it provides. 

 

For sustainable development to occur, managers of natural areas must create and 

maintain ecosystems that are capable of producing a variety of products and services.  

Sound natural resource management depends on ecological knowledge.  Combining 

ecology and management has historically been a difficult task.   One of the main 

reasons for the disparity between science and management is the issue of scale; 

science tends to have general concepts while management requires a detailed 

understanding of particular systems at a localised level. 
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McPherson and DeStefano (2003) observed that ecologists are qualified to make 

recommendations about the management of natural resources.  However, they tend to 

have no expertise in the political or societal skills of natural resource management 

that are a necessary part of decision-making.  Ecologists are not ultimately 

responsible for land management; land management must nevertheless utilise 

ecological information as part of the decision-making process.  Land management 

decisions ultimately need to be made by those who bear the costs of suitable 

management.   

 

The integration of ecology and management requires two main considerations: (i) 

management needs clearly stated goals and quantifiable objectives, and (ii) 

management goals will change over time.  Terms like ‘ecosystem integrity’ and 

‘sustainability’ are not objective; quantifiable goals can impede management by 

allowing individual interpretation.  Appropriate management targets must be 

identified on a site-specific basis and linked to broader ecosystem structures and 

functions that can be defined and quantified and focused on a measureable outcome 

not just on the completion of an action. 

 

Conservation and environmental management goals are commonly prescribed at a 

national, State or (at best) regional scale.  Ultimately however, conservation and 

management are implemented at the local level.  Conservation goals are usually 

aimed at the species’ level.  Management decisions must be temporal and spatially 

objective.  Clearly defined goals and objectives should be stated at the outset.  Once 

these have been identified then ecological principles can be applied as effective, 

progressive natural resource management.  The environment is not static but a 

dynamic system that changes over time.  The management of natural systems must 

be flexible enough to adopt new techniques, concepts and research results. 

 

Ecological restoration is widely used in efforts to reverse the environmental 

degradation caused by humans (Benayas et al. 2009).  It has been argued that 

restoration will never lead to the full recovery of the biodiversity and ecosystems 

services of undisturbed systems (Palmer and Filoso 2009) but good restoration can 

be shown to  provide biodiversity and ecosystem services (Benayas et al. 2009, 
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Westoby 1984).  Restoration of ecosystems is and must remain as, an important and 

on-going part of sustainable development (Roberts, Stone and Sugden 2009).   

 
The many concepts and perceptions of management principles for conservation, 

environmental and natural resources can lead to divergent interpretations of what is 

the best way to manage an ecosystem.  In the final analysis, management of natural 

areas is not about managing the environment but about managing people and how 

they interact with environment.  This then extends to managing the exploitation of 

natural resources and the impact that is caused to the ecosystem(s) and surrounding 

environments.   

 

Biodiversity not only maintains the life supporting process of ecosystems but it also 

underpins much of Australia’s commercial production - and  will provide our future 

goods and services.  The notion of sustainability is closely associated with 

intergenerational equity in the use of natural resources.  The use of the natural 

environment usually has a strong economic driver.   

 

This comment is particularly relevant to the Queensland where the economic value 

of natural areas is intricately tied to the State’s economy.   For example, the Great 

Barrier Reef Marine Park is reported to be worth approx. $4.2 billion annually to the 

national economy (Burnett Mary Regional Group 2007).  Asafu-Adjaye et al. (2005) 

estimated Queensland’s natural resources to be valued at $355.6 billion, a significant 

contribution given that Australia’s total GDP is $674.6 billion.  The Australian 

Government Treasury (2001) considers natural resource degradation a serious 

economic issue borne of the challenge of public good conservation i.e. conservation 

activities undertaken on private land that benefit the greater community (for 

Queensland see (Lavery 2000)).  The challenge is who should pay for either 

conservation or degradation, given Australia’s current legislative responsibilities do 

not bear any economic provisions.  At present, conservation is largely subsidized by 

landholders, and degradation is building up as a debit for future generations. 

 

The public’s concern with environmental issues is higher than ever before and the 

community is demanding better environmental protection and management (Lothian 

2002).  Increasing pressure is being applied to governments and landholders to 
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implement sustainable land management practices and preserve remaining areas of 

native vegetation.  The question of ‘who pays’ is largely ignored in the demands. 

 

Past land management practices (often demanded) by governments, have been 

responsible for many of the current environmental problems.  Thus governments 

have (inadvertently) contributed to many of these adverse environmental problems, 

particularly relating to natural resources and agriculture.  They have sponsored and 

encouraged the majority of land clearing in Australia (for example the Brigalow Belt 

Development Scheme (Seabrook et al. 2006) [see Box A below]).  Their reasoning 

was considered to be in the best interests at the time.   

 

Generally, the first response to degradation, declining biodiversity or conservation 

activities from governments is to regulate the resource owners or managers.  It is 

only recently that other incentives to encourage sustainable land management 

practices have been investigated (for example The Australian government’s 2003 

National Market-based Instruments Programme under the National Action Plan for 

Salinity and Water Quality). 

 

Box A: The Brigalow Belt Development Scheme 
 
The Brigalow Lands Agreement Act was promulgated in 1962, as an agreement between the 
Commonwealth and Queensland governments to develop 2.01 million hectares in the Fitzroy 
River Basin.  The Commonwealth agreed to provide Queensland $14.5 million on specified 
works on the brigalow land, with work to be completed over five years.  Specified works 
included “subdividing of the area and allocating of blocks of land to settlers, the clearing of 
brigalow and the provision of fencing, yards, dips and watering points” (The Commonwealth of 
Australia 1962).  The Act was extended until 1970 and included a further investment by the 
Commonwealth to $23 million.  The area to be developed also was increased to approximately 
4.52 million hectares. 
 
Most government agencies around the world have enacted environmental policies 

and regulations and have forced landowners, industry and development into 

compliance through penalties.  This approach to sustainable development has created 

an adversarial relationship between government and business/development 

community and has been referred to as the ‘command-and-control’ form of 

environmental protection (Organisation for Economic Co-operation and 

Development 2007).  This style of regulation is focused on ensuring everyone meets 

the standards stated in the regulation. It uses legal enforcement to ensure the 
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standards are maintained; the focus is on the process being employed rather than the 

end result that is to be achieved.  The number of regulations that landholders must 

comply with are rapidly growing to a bewildering, unworkable level.  Greening 

Australia (pers. comm. 2005) has commented that an average Australian landholder 

had over 300 State and Federal Regulations with which to comply.  Many of these 

regulations have been implemented on an ad hoc basis and are not enforced (due to 

lack of resources), thus compromising their value.  

 

Queensland, like the rest of Australia, has historically relied on regulation to enforce 

environmental management.  Queensland’s Vegetation Management Act of 1999 

(VMA) is an example.  This legislation prohibits vegetation clearing on freehold and 

leasehold land, with its purpose the protection of biodiversity by conserving native 

vegetation.  However, no financial provision has been made for the long-term 

management of these areas, resulting in the individual landholder bearing the cost of 

land management for the benefit of the community.   

 

The Productivity Commission (2004) reported that it is reasonable for landholders to 

bear costs that would directly sustain natural resources, because it is in their long-

term interest (viability of operations).  However, they should not be expected to pay 

for the extra costs of providing public effective environmental services. 

 

Command-and-control systems are rigid in structure when compared to other 

methods (such as market based instruments).  The lack of flexibility has proven to be 

costly to both the community and the administrating agencies (James 1997).  Studies 

on command-and-control environmental policies have failed landholders wanting to 

enter conservation programs – outstandingly by not providing them with the 

necessary knowledge and economic resources to improve the environmental quality 

of their properties.  The rigid structure of the command-and-control regulation also 

does not utilise private landholders’ knowledge of their surrounding environment.  

Rolfe et al. (2005) comment that the command-and-control polices have failed 

because government agencies have been intrusive and unreliable, resulting in 

ineffectual and antagonistic bureaucratic relationships with landholders (instead of 

binding and trusting ones). 
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The command-and-control approach to environmental protection is now perceived to 

be failing to protect our natural resources.  It has long been recognized that 

regulation fails to achieve sustainable development because many innovative 

solutions fit outside the strict direction that legislation offers.  A different approach 

to land management is needed.  Until recently, the potential contribution of market 

forces and the private sector to environmental conservation have been almost entirely 

overlooked. 

 

The Industry Commission (1998) noted in its report that well-designed regulation can 

only ever make a limited contribution to progressively better environmental 

outcomes, but bad design can add considerably to the costs of regulation. 

 

Historically, conservation services in Australia have been provided by the public 

sector through regulations and the designation of national parks.  In the past, the 

selection of areas for public national or State parks was largely based on the 

perceived natural beauty as landscape and recreational values.  They also reflect 

marginal land-use value, where the opportunity cost for agriculture or pastoral use 

was low.  The more productive land was held for commercial use.  The selection of 

land for the national reserve system has changed considerably since its inception; it 

continues to be highly concentrated in regions not suited to agriculture or 

pastoralism.  The national park inventory, whilst it is an important contribution, is 

not large enough to maintain viable populations and ecological processes necessary 

to sustain natural communities across the continent in the longer term.  As a result of 

size, many species and ecosystems are poorly represented in the public national 

reserve system (for Queensland see Lavery 1996, Lavery et al. 1997, Lavery 2005).  

Conversely, small areas tend to be marginal, with higher biodiversity because of 

tentative colonization rather than proven core habitat of many fertile/productive 

agricultural lands. 

 
With only 4% of Queensland registered under some form of protected area, the real 

and potential contribution of private landholders3 to conservation and environmental 

management cannot be overlooked in the future.  Formal conservation reserves 

                                                 
3 Land tenure and regulations relating to private land use can have some important impacts on private 
conservation initiatives because more than 60% land in Australia is privately owned or Crown 
leasehold land.  
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cannot protect the full range of Queensland’s biodiversity and ecological systems 

(Stephens 2001).   

 

Other Australian States are reaching a similar conclusion.  Indeed, the NSW 

Department of Environment and Conservation has acknowledged that most of the 

land with high biodiversity value is privately owned and that the State cannot meet 

its conservation objectives through national parks (or by land acquisition for 

inclusion into the public reserve system) (Department of Environment and 

Conservation (NSW) 2006). 

1.5 Biogeographic realms 
 

The world’s biotic area has been classified into eight4 distinct regions called 

biogeographic realms.  These are large spatial areas of the highest taxonomic 

category, at continent or sub-continent size.  Biogeographic realms have unifying 

features of geography, fauna and flora.  In 1975 the International Union for 

Conservation of Nature (IUCN) published a report defining the eight biogeographic 

realms for the purpose of conservation, which are still in use today (Udvardy 1975): 

 

1. Nearctic (North America) 

2. Palearctic (Euraisa and North Africa) 

3. Afrotropical (Southern Africa) 

4. Indo-Malayan (Afghanistan, Pakistan, south east Asia including Indonesia) 

5. Oceania (Polynesia and Micronesia) 

6. Australasia (Australia, New Guinea) 

7. Antarctic (including New Zealand) 

8. Neotropical 

 

Udvardy (1975) stated that biological conservation has two theoretically founded 

aims, the preservation of biota (individuals, populations, species, etc.) and the 

preservation of functional ecological systems.  The biogeographic realms are all 

significantly different from one another and assessing biodiversity at the broadest 

                                                 
4 Zoologists often argue that there are six biogeographic realms Palaearctic, Aethiopian, Indian, 
Australasian, Nearctic and Neotropical. These zoogeographic regions are still in use, based on Philip 
Lutley Scatler’s 1858 publication in the Proceedings of the Linnean Society. 
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level is important because the each of the realms display substantial variation in the 

extent of change, they face different drivers of change, and there may be differences 

in the options for mitigating or managing the drivers.  

 

The Australian realm is a distinct region with many unique fauna and flora and needs 

to be addressed in its own consideration.  The long isolation of Australia from other 

continents allowed it to evolve relatively independently, and makes it home to many 

unique families of plants and animals.  Australia is the lowest, flattest and second-

driest continent in the world, with water, (particularly the lack thereof) being the 

single most important factor affecting land use and rural production (Attiwill and 

Wilson 2003, Lindenmayer and Burgman 2005).  Australia’s hydrology is unique, 

dominated by low-frequency, high magnitude floods.  Droughts are common and 

sunshine is abundant.  Increasing aridity and depleted old soils are prevalent.  

Frequent bushfires play an important role in the regeneration of the Australian 

bushland and its biodiversity.  Australia also has an abundance of natural resources, 

including some of the world’s largest and most important wetlands and forested areas 

(including as designated World Heritage Areas). 

 

Changes in the physical environment - the abiotic component - can have a direct 

impact on living environment.  The dry, old, flat nature of Australia means the 

environment is particularly susceptible to changes in soils, air and water.  Land 

deterioration from wind, water, gravity or temperature is characterized by changes in 

soil composition, structure and depth, and in water quality.  Accelerated forms of 

land degradation due to human activities manifest themselves in wind and water 

erosion, dryland salinity, irrigation salinity and waterlogging, soil compaction, 

vegetation loss, mass movements of soil, chemical contamination of soil and water, 

and soil acidification.  Water is a significant factor in Australian land degradation 

processes. 

 

Water is the most fundamental natural resource commodity in Australia and any 

future prosperity depends on its wise management.  To apply any new natural 

resource management concept in Australia, the importance of water must be taken 

into primary consideration.  The United States compensatory wetland mitigation 

banking scheme is the most advanced (and tested) form of environmental banking. 
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Because of the importance of water in our environment, this scheme may well offer 

the most relevant trading system in the Australian context. 

1.6 Private sector engagement in conservation 
 
Private sector involvement in conservation has been extremely limited to date (CBD 

2005) as noted by the United Nations Convention on Biological Diversity5.  The 

majority of private sector involvement has been on a voluntary basis and/or through 

non profit organizations.  Even public-private partnerships often do not provide 

much incentive for the private party (as they provide a public service and assume 

substantial financial, technical and operational risk).  Landcare is one of Australia’s 

largest environmental movements; a voluntary, government funded program, even 

acknowledging that the private sector (farmers) manage 60 per cent of Australia’s 

land. 

 

The Millennium Ecosystem Assessment stated that in general, business has been 

slow to recognise its role in conservation and the CBD has been slow to recognise 

the link between industry and biodiversity (Millennium Ecosystem Assessment 

2005).  Realistically business needs tools, incentives and management systems to 

have an effective role in conservation. Companies exist to make a profit and generate 

value for shareholders; companies must therefore have a business case for being in 

biodiversity conservation. 

 

The majority of the reasons for engaging with the private sector were centred around 

the concept that if companies understand ecosystem functions, more information can 

be made available about the destructive nature of the activities of some companies.  

Also that regulators increasingly require negative impacts to be managed, reduced 

and in some cases require the impacts to be reversed prior to receiving a permit to 

operate.  The Millennium Ecosystem Assessment also acknowledged that well 

managed land by companies make a positive contribution to regional conservation 

values. 

 

                                                 
5 Increasing private sector involvement in conservation achievements is a major goal of the 
Convention. 
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Australia was colonized by European settlers who approached the new environment 

with a siege mentality, involving amongst other activities widespread tree felling to 

increase pasture.  This consumption of natural resources has evolved into the mass 

export of raw natural resources for value adding.  During colonization, public works 

were undertaken by the (military) government that set a pattern of development that 

still haunts Australian environmental policy today; government money for economic 

stimulus and consumption of natural resources in the pursuit of growth. 

 

The Australian system of governance is based on individual freedoms, one of which 

is the right to own property and to choose how to use it (subject to some constraints).  

This system has great vitality and has allowed Australia to become the advanced 

nation it is today.  However this sometimes comes with a price.  Individuals, 

corporations and government agencies undertake projects that impact on the 

environment.  Individually, the impacts may be minor impacts but together can result 

in massive cumulative impacts. 

 

The emergence of Australia’s environmental consciousness has been slow, though 

rapidly increasing in the last few years.  The 1960s are notably the turning point for 

the environmental movement with a few notable exceptions.  Francis Ratcliffe’s 

1948 book Flying Fox and Drifting Sand for example raised questions about land use 

practices.  The Federal government did not become involved until 1975 when it 

promulgated several environmental dedicated acts, such as the Australian National 

Parks and Wildlife Conservation Act 1975 prior to that, conservation legislation was 

the jurisdiction of the State. 

 

Australia’s environment movement experience, in general, has to been concentrate 

on particular aspects mainly related to rural production (for example soil 

degradation, salinity, loss of habitat) which shares many similarities to the North 

American experience. 

 

The ‘Tragedy of the Commons’ is a concept that was presented in 1968 by Garrett 

Hardin (2008).  It describes the dilemma of how multiple individuals acting 

independently in their own self-interest can destroy a shared limited resource even 

though it is not in their interest to do so.  The solution is to restrict access to the 
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resource.  The real questions are how to restrict access, and to decide who has access 

to the resource.  The economic explanation for such a problem is market failure.  In a 

market model, the pricing system is the key mechanism linking producers and 

consumers.  The price needs to reflect the scarcity of resources.  An externality exists 

when an entity (negatively) affects the production of another entity.  A market 

approach is to privatize a public resource in order for the market to make the 

necessary adjustments.   

 

It is clear that increasing recognition of the importance of incentive-based 

mechanisms for conserving nature is required.  Environmental banking is an 

incentive-based mechanism that contributes to the goal of sustainable development 

and can achieve better conservation outcomes.  The drawback of such mechanisms is 

they raise profound questions around how do we ‘value’ the environment.  The 

concept of environmental banking is an important emerging mechanism for 

conservation.  It provides an opportunity for protecting key areas of high 

conservation value.  It is also a way of getting the environment a seat at the economic 

decision-making table.  

 

The (wetlands mitigation and conservation) banking community believe that their 

mitigation product exceeds in quality and performance than other types of mitigation 

as they have a personal investment in the outcome.  Their view is that “if the bank is 

successful, our business is successful; if the bank fails, our business fails.  Bankers 

will go out of business if we deliver an inferior product, this isn’t mandated by law 

but is the nature of the free market” (Howard 2009). 

1.7 Environmental banking advances in regions other than 
North America 
 
The following is a brief review of what is happening elsewhere with the concept of 

environmental banking in its various forms. 

1.7.1 Convention on Biological Diversity  
 
The Convention on Biological Diversity is an international treaty established by the 

United Nations in 1992 (formally known as the Biodiversity Convention) with the 

aim of preserving the world’s biodiversity.  The main objectives are to conserve 
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biodiversity, enhance its sustainable use and to ensure an equitable sharing of 

benefits linked to the exploitation of resources. 

 

The 2005 Conference of Parties of the Convention noted that private sector 

involvement had been extremely limited and neither the Convention nor private 

business had actively or consistently engaged with one another.  They concluded that 

the Convention could assist in the development and implementation of incentive 

measure for private sector engagement in the conservation of biodiversity.  

 

They went on to say that regulatory measures are valuable but generally difficult and 

expensive to enforce and are based on minimum standards.  On the other hand, 

incentive measures such as trading schemes encourage innovation that leads to 

higher standards. 

1.7.2 Business and Biodiversity Offsets Programme (BBOP) 
 
BBOP is a partnership program that aims to demonstrate through a series of pilot 

projects the benefits of biodiversity offsets and provide global leadership in the 

establishment of biodiversity offsets.  BBOP is run by Forest Trends, a non-profit 

organization based in Washington DC focused on sustainable forest management 

through creating and capturing market values for ecosystem services and The 

Wildlife Conservation Society. 

 
The program was started in 2005 and has an international Advisory Committee6 with 

representatives from forty international governments, not-for-profit, environmental 

groups, scientific and academic organisations, that provide technical support to the 

BBOP pilot projects as well as the creation of a best practice methodology toolkit for 

biodiversity offsets. 

 

Biodiversity offsets are defined by BBOP as “measurable conservation outcomes 

resulting from actions designed to compensate for significant residual adverse 

biodiversity impacts arising from project development and persisting after 

appropriate prevention and mitigation measures have been implemented (BBOP 
                                                 
6 As an example of the range of members, the Advisory Committee includes the Victorian Department 
of Sustainability and Environment, New Zealand Department of Conservation, IUCN and Wildlands 
(a successful North American Mitigation Banker) 
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2009, p.4).”  They state that the goal of biodiversity offsets is to achieve no net loss, 

and preferably a net gain of on-the-ground biodiversity. 

 

The program is currently establishing the guiding principles and writing an 

Implementation Handbook before embarking on pilot project case studies scheduled 

for 2010. 

1.7.3 IUCN - biodiversity offsets 
 
The World Conservation Union (IUCN) explored the potential of biodiversity offsets 

in 2004.  The report considered concepts such as net benefit and no net loss and how, 

where and when they might be used.  They defined biodiversity offsets as 

“conservation actions intended to compensate for the residual, unavoidable harm to 

biodiversity caused by development projects, so as to ensure no net loss of 

biodiversity” (ten Kate et al. 2004, p.13). 

 

Their key conclusions strongly advocated following an environmental mitigation 

hierarchy such as the US wetland mitigation sequence of avoid, minimize and 

mitigate, before development projects are approved, and required to mitigate 

environmental harm through the provision of offsets.  Ecological equivalence and 

optimizing conservation priorities may conflict and need to be balanced.  Many 

biodiversity offset programs express a preference for ‘like-for-like’ offsets as they 

were understood more readily by the public.  The main limitations for biodiversity 

offsets were the lack of common vocabulary and the issues of ‘currency’, the 

methodology and guidelines to determine how much and what needs to be offset.  

The report also concluded that the next step was to establish a number of pilot 

biodiversity offset projects around the world. 

1.7.4 European Commission – Habitats Directive 
 

Natura 2000 is a network of nature conservation areas throughout Europe and is the 

basis for all European Union (EU) nature based policy.  The network is founded on 

two EU legislations, the Birds Directive of 1979 and the Habitats Directive of 1992.  

The development impacts will be assessed individually or if the cumulative impacts 

will have a significant impact on a Natura 2000 site thus avoiding adverse effects on 
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the integrity of the site.  If the impacts to the site are avoidable and there were no 

alternatives available, a form of offset is required by the Habitats Directive.  

Compensatory measures must be undertaken to ensure that the coherence of Natura 

2000 is protected. 

1.7.5 Uganda – Protect Area 
 
National Environment Management Authority (NEMA) requires permitted 

development projects that impact wetlands or other sensitive area to restore the 

wetlands before commencement of the permitted activities (on-site mitigation).  They 

are expanding their program to require developers to buy land, plant trees and gazette 

the land as a Protected Area (ten Kate et al. 2004). 

1.7.6 Philippines – Certificate of Stewardship Contract 
 

The Integrated Social Forestry Program commenced in 1982 and was a community 

based forest management program initiated to address the issue of illegal forest 

practices.  Forest occupants were given secure land tenure rights in exchange for the 

right to manage specific portions of forest land. 

 

Certificate of Stewardship Contracts are issued for a 25 year term and renewable for 

another 25 years.   The Certificate holder is bound to implement sustainable land use 

systems (ie water conservation measures) and maintain a minimum forest cover of 

20% (Harrison et al. 2004). 

1.7.7 Brazil - Forest Code 
 
The Brazilian Forest Code of 1965 requires properties larger than 50 hectares to set 

aside a minimum of 20% of native vegetation for preservation as a Legal Forest 

Reserve.  This area increases to 35% if the property is located in the Amazonian 

Cerrado (savannas) and 80% in the Amazon region.  Only sustainable forestry 

practices are permitted in these reserves.  The vegetation preserved must be 

representative of the area. 
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In the 20% area, if a landowner does not set aside the relevant area within the 

property, he/she is required to buy similar land in the surrounding area.  If the 

property falls outside of the water catchment, the area increases to 30%. 

1.7.8 Brazil - National System of Conservation Units 
 
Brazilian Institute of Environment and Renewable Natural Resources has a program 

of government protected areas called the National System of Conservation Units 

(which uses the Portuguese acronym SNUC).  The administrating authority is 

delegated to the States.  If a proposed development will have a significant 

environmental impact, it must compensate for this by supporting a Conservation 

Unit.  The development must pay a minimum of 5% the total anticipated investment 

costs.  The exact sum will be fixed by the relevant government authority and is based 

on the degree of environmental impact.  In rainforest areas, this percentage may be 

greater than 6%.  There are approximately 45 million hectares of Conservation Units 

in Brazil (Drummond, Franco and Ninis 2009). 

1.7.9 United Kingdom - Countryside Stewardship Scheme 
 
The UK Countryside Commission7 set up a five year agri-environment pilot project 

in 1991 called the Countryside Stewardship Scheme (different from the 

Environmentally Sensitive Area Scheme) aiming to improve the environmental value 

of farmland throughout England.  Payments are made to farmers and other land 

managers to enhance and conserve English landscapes, their wildlife and history and 

to help people to enjoy them.  Farmers received an annual payment for each hectare 

of land entered into the scheme. 

 

The scheme was expanded and incorporated into the European Community’s agri-

environment program that aims to protect the environmental and countryside though 

the promotion of green farming practices.   

 

The Countryside Stewardship Scheme has been superseded by the Environmental 

Stewardship scheme but was the first UK government imitative to improve, enhance, 

restore and re-create targeted landscapes of countryside diversity (including their 

                                                 
7 The Countryside Commission was taken over by the Ministry of Agriculture in 1996. 
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wildlife habitats and historical features).  Existing agreements will be honoured until 

they expire in 2014 (Department for Environment Food and Rural Affairs 2005). 

1.7.10 United Kingdom - Environmentally Sensitive Areas Scheme 
 
The Environmentally Sensitive Areas Scheme was introduced in 1987 by Natural 

England8 (UK government) to offer incentives to encourage farmers to adopt 

agricultural practices which would safeguard and enhance parts of the country of 

particularly high landscape, wildlife or historic value.  The aim of the scheme was to 

maintain and enhance the conservation, landscape and historical value of the key 

environmental features of an area, and, where possible, improve public access to 

these areas. 

 

Farmers entered into a 10-year contract with the government and received an annual 

payment for each hectare of land entered into the scheme.  Grants were also available 

towards capital works such as hedge laying and planting, and repairing dry-stone 

walls.  Farmers were expected to adopt environmentally friendly agricultural 

practices.  The scheme has since been superseded by Environmental Stewardship 

but will remain active until all the existing agreements expire in (2014). 

1.7.11 United Kingdom – Environmental Stewardship 
 
Environmental Stewardship is an agri-environment scheme run by Natural England 

that provides funding to farmers and other land managers in England who deliver 

effective environmental management on their land.  The scheme was launched in 

2005.  There are three elements to the scheme,  

 Entry Level Stewardship – Designed to encourage farmers to deliver effective 

environmental management.  Participants receive a payment of £30 per 

hectare for all land entered into the scheme.  In return they are expected to 

deliver ’30 points’ of environmental management options.  Agreements are 

for five years, with on-going start dates.  Payments are automatically sent out 

every six months. 

                                                 
8 Natural England is the non-departmental public body of the UK government and was formed by the 
amalgamation of Countryside Agency, English Nature and the Rural Development Service, 
Department for the Environment, Food and Rural Affairs in October 2006. 
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 Organic Entry Level Stewardship – Same as above but aimed at organically 

managed land.  The land must be farmed organically and registered with an 

approved Organic Inspection Body (before an application can be made.  

Participants will receive £60 per hectare for their organic land and in return 

must deliver ‘60 points’ of management options.  Famers who convert 

conventionally farmed land to orchards can be eligible for top-up payments 

up to 600 per hectare. 

 Higher Level Stewardship – This scheme is designed to deliver significant 

environmental benefits in high priority situations and area and involves more 

complex environmental management options.  This option is normally 

combined with the previous two and the agreements are for ten years with 

six-monthly payments. 

1.7.12 Summary of environmental banking advances in regions 
other than North America 
 
Two major themes are evident with other international environmental banking 

initiatives. Half the programs required offsets for development impacts, and the other 

half of the programs offered financial incentives for sustainable land management.  

Certainly the international programs had a focus on biodiversity while the Country 

programs targeted a specific area of concern (for example wetlands and bird habitat).  

The common elements amongst the offsetting programs are the mitigation hierarchy 

(avoid, minimize and then compensate) and the goal of no net loss.  

1.8 Summary  
 
Chapter 1 has provided an introduction to the thesis, explaining the research problem 

and the possible solution posed as the research question.  

 

Market-based instruments are an important tool in environmental management.  

Wetland mitigation banking could be considered the most effective North American 

market incentive for environmental management. Australia’s concern with 

environmental issues is higher than ever before, and there is a distinct lack of private 

sector involvement within environmental management in Australia.  This is a 

concern because the majority of land is owned by private landowners.  A new 

approach is needed if Australia is to effectively sustain the environment.  An 
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environmental banking program, tailored from the North American wetland 

mitigation banking program appropriate to Queensland could be an effective tool for 

environmental management and incentivizing private land conservation.  
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Chapter 2 -  Wetland mitigation banking in North 
America 

2.1 Introduction to compensatory wetland mitigation banking  
 
Wetland mitigation banking is a mechanism for providing mitigation under the US 

Clean Water Act Section 404 Permitting Program that allows for the discharge of fill 

material into waterways of the United States (including wetlands). 

 

Mitigation was not initially part of the Section 404 Permitting Program, but was 

adapted from Regulations issued in 1978.  It has since evolved and been defined by 

the US Army Corps of Engineers and the US Environmental Protection Agency (in 

1990) - as the three steps of avoidance, minimization and compensation. 

 

There are four methods of providing mitigation: 

 Establishment of a new aquatic site; 

 Restoration of a previously-existing aquatic site; 

 Enhancement of an existing aquatic site’s function; and/or 

 Preservation of an existing aquatic site. 

 

There are three mechanisms for providing mitigation the Section 404 Permitting 

Program: 

 Permittee-responsible mitigation; 

 In-lieu fee mitigation and; 

 Mitigation banks. 

 

Mitigation banking is governed by Federal legislation that is implemented at a State 

level by several State and Federal agencies.  Until recently, how mitigation banking 

was applied in each State was determined by local interpretation of a Federal 

Guidance.  A ‘new rule’ regarding administration of mitigation banking was 

implemented in July 2008 to establish performance standards that ensured the goal of 

‘no net loss’ of wetlands was obtained by the use of mitigation banking. 

 



   An Investigation of a Process for Environmental Banking appropriate to Queensland    33 
 

For the most effective transferral of such a concept to Queensland for the purpose of 

this thesis, it is therefore important to understand this history of mitigation, 

mitigation banking and how it evolved.  Its evolution was turbulent, convoluted and 

confusing for a variety of reasons, but mainly because of the multiplicity of agencies 

that have administration rights over the regulatory program.   

 

This review of mitigation banking in North America has been written in four 

sections: 

1. The evolution of wetland mitigation banking - before the implementation of 

the 2008 ‘new rule’; 

2. The ‘new rule’9;  

3. The process of wetland mitigation banking; and 

4. Other forms of banking in North America. 

2.2 Before the ‘new rule’ - the evolution of wetland mitigation 
banking 
 
When European settlers first arrived in North America, it was estimated that the 

country had more than 230 million acres of wetlands (Zinn 2001).  These wetlands 

were considered to be agriculture wastelands that encouraged disease-carrying 

mosquitoes (Veltman 1995).  The US Congress enacted the Swamp Land Act of 1849 

to encourage and promote the filling and draining of wetlands (McCally 1999).  By 

the 1970s, the annual wetland loss rate was estimated to be 500,000 acres a year 

(Zinn 2001). 

 

Congress began implementing laws to improve wetland protection as early as 1934, 

with the Migratory Bird Stamp Act and the 1961 Wetlands Loans Act (Veltman 

1995).   Protection was focused on wetland functions for waterfowl nesting and 

breeding.  The Water Bank Act of 1970 created a funding program to purchase 

conservation easements on important waterfowl habitats in private lands.  Annual 

payments were offered to landowners who entered into agreements that prohibited 

the destruction of wetlands considered to be important waterfowl habitat. 

 

                                                 
9 The full title of the’ new rule’ is 33CFR Parts 325 and 332 Compensatory Mitigation Losses of 
Aquatic Resources (Federal Register 2008). 
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The origins of regulatory environmental mitigation in the US date back to the US 

Fish and Wildlife Coordination Act of 1934 (Bean and Rowland 1997).  This 

legislation stipulated that Federal agencies that constructed or permitted dams to be 

built must recommend measures for mitigating or compensating for environmental 

damages incurred during the project.   Under the Fish and Wildlife Coordination Act 

of 1934, the US Army Corps of Engineers (Corps) was required to obtain advice 

from the US Fish and Wildlife Service (USFWS) when evaluating a proposal to 

modify any body of water, including wetlands.  However, the Corps was not required 

to adopt this advice (Veltman 1995).  It was not until the 1970s that the traditional 

typecast of wetlands changed.  The public began to appreciate the need to protect 

wetlands because these had functions that could contribute to community health and 

thus had ecological, economical and aesthetic values.  This has since been proven, 

and the impetus to protect the wetlands as a natural resource is now universally 

recognized at local, State and Federal level. 

 

The government’s response to the alarming rate of wetland loss was to implement the 

1972 Federal Pollution Control Act, commonly known as the Clean Water Act 

(CWA).  Section 404 of the CWA – referred to from time to time throughout this 

report - became (and still is) the principal Federal regulatory protection form for 

wetlands.  Prior to that, private organizations (such as Ducks Unlimited and the US 

Nature Conservancy) had already started wetland rehabilitation, conservation and 

preservation activities (as early as 1937). 

2.2.1 The Clean Water Act of 1972 
 
The primary Federal legislation governing wetlands in America remains the Federal 

Water Pollution Control Act, commonly known as the Clean Water Act.  The 

primary purpose of the CWA is to regulate the discharge of pollutants into waters of 

the US.   

 

Congress delegated most of the authority to administer the CWA to the US 

Environmental Protection Agency (USEPA), though the administration authority for 

Section 404 was placed with the US Army Corps of Engineers Section 404 requires a 

separate permit to be obtained from the Corps for the discharge of dredge and fill 

material into waters of the US.  The Corps successfully won the administration 
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authority for this Section on the argument of having extensive permitting experience 

with the management of navigation and dredging activities under the Rivers and 

Harbours Act of 1890 (Neal 1999, Veltman 1995).  

 

The CWA prohibits the discharge of ‘pollutants’ into the ‘navigable waters’ of the 

US without a permit.  The CWA does not completely prohibit the development of 

wetlands, but requires permits before these can be developed.  (It does not mention 

how wetlands should be treated10).   

 

There are some omissions under the CWA that are important to the evolution of 

mitigation banking.  The CWA does not specifically regulate wetlands; and it does 

not define a wetland.  The CWA also does not mention the terms ‘mitigate’, 

‘mitigation’, ‘compensatory mitigation’ or ‘mitigation banking’. 

 

The CWA defines ‘pollutants’ broadly enough to include material that could be used 

in filling in a wetland.  ‘Navigable waters’ are defined as water that is subject to the 

ebb and flow of tides or has been or is used to transport goods.  The US Courts have 

ruled definitively that the ‘navigable waters’ includes wetlands and therefore are 

subject to the requirements of the CWA (National Resources Defense Council v 

Callaway 197511).  There was further confusion because some wetlands are not 

adjacent to ‘navigable waters’, resulting in the argument they should not be subject 

to the CWA.  Clarification was not resolved until several Supreme Court rulings 

(Lesile Salt Co vs United States12 1990, Hoffman Homes Inc vs USEPA13 1993 and 

                                                 
10 For example, the Queensland Environmental Protection Act 1994 has a duty of care section.  This is 
a moral obligation rather than a legal one for land managers to demonstrate a duty of care for the 
environment.  ..“A person must not carry out any activity that causes, or is likely to cause, 
environmental harm unless the person takes all reasonable and practicable measures to prevent or 
minimise the harm (the general environmental duty)..” 
11 Natural Resources Defense Council, Inc. National Wildlife Federation, Plaintiffs v. Howard H. 
Callaway, Secretary of the Army, Lieutenant General William C. Gribble, Chief, The Army Corps of 
Engineers, Russell E. Train, Administrator, Environmental Protection Agency, Defendants Civil 
Action No. 74-1242.  United States District Court for the District of Columbia.  392 F. Supp. 685; 
1975 U.S. Dist. LEXIS 13131; 7 ERC (BNA) 1784; 5 ELR 20285.  March 27, 1975. 
12 Lesile Salt Co., A Delaware corporation, Plaintiff-Appellee v. United States of America, et al., 
Defendants, and Save San Francisco Bay Association, a non-profit California Corporation, Defendant-
Interveners-Appellants.  CA Nos. 89-15244, 89-15337. United States Court of Appeals for the Ninth 
Circuit 896 F.2d 354; 1990 U.S. App. LEXIS 1524; 31 ERC (BNA) 1139; 20 ELR 20477.  November 
16, 1989, Argued and Submitted  February 6, 1990, Filed. 
13 Hoffman Homes, Incorporated, formerly known as Hoffman Group, Petitioner, v. Administrator, 
United States Environmental Protection Agency, Respondent.  No. 90-3810.  United States Court of 
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Cargill Inc vs United States 199514),  resolved that isolated wetlands are included in 

‘navigable waters’ and are subject to the CWA’s jurisdiction over wetlands. 

 

Section 404 of the CWA requires landowners and developers to obtain permits to 

carry out activities that involve disposal of dredged or fill materials into US waters, 

including wetlands.  Section 404 provisions also preside over the granting or denying 

of permits for the discharge of pollutants by the Corps, subject to USEPA veto.  

 

The CWA required the USEPA and the Corps to develop criteria for the Corps to use 

in its Section 404 permit decisions.  The criteria (known as the 404[b][1] guidelines) 

had to be based on criteria identified in Section 403(c).  Section 403(c) is applicable 

to ocean-based discharges and requires the consideration of alternative disposal sites, 

including land-based sites and the minimization of adverse environmental impacts.   

 

Mitigation was not initially seen as a priority after the issuance of the CWA because 

it was assumed that works which actually damaged wetlands would be denied by the 

Corps or ‘vetoed’ by the USEPA.  While this seems an unlikely position today, 

mitigation was not mentioned by the USEPA when they developed the 

environmentally criteria for the Section 404 permits in 1975. 

 

In 1975, the USEPA issued its Section 404(b)(1) guidelines (Federal Register 1975).  

These stressed the need to avoid wetland impacts.  If there was no less environmental 

damaging practicable alternative available and the project would not cause 

unacceptable adverse impacts on wetland resources, the Corps could issue a permit 

(there was no mention of restoration, enhancement, creation or mitigation).  

 

Hough and Robertson (2009) note that the practice of mitigation grew as a 

consequence of Federal agencies (Corps and USEPA) unwillingness to veto permits 

that entailed significant environmental damage.  There were major amendments to 

the CWA in 1977 which made the topic of mitigation unavoidable.  This was because 

                                                                                                                                           
Appeals for the Seventh Circuit  999 F.2d 256; 1993 U.S. App. LEXIS 18186; 36 ERC (BNA) 2098; 
23 ELR 21139 
September 5, 1991, Argued.  July 19, 1993, Decided. 
14 Cargill Incorporated v. United States.  No. 95-73 Supreme Court of the United States.  October 30, 
1995 
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questions were being raised around how the statutory goals of the CWA could be 

achieved (assuring the biological, chemical and physical integrity of the nation’s 

waters) whilst still approving permits. 

 

The National Environmental Policy Act (NEPA) is the basic national charter for 

protection of the environment. It establishes policy, sets goals, and provides means 

for carrying out the policy.  The National Environmental Policy Act of 1969 also 

requires Federal agencies to consider mitigation measure before granting Federal 

permits that may have adverse environmental consequences.    The Council on 

Environmental Quality15 (CEQ) clarified NEPA regulations in 1978 and defined 

‘mitigation’ as: 

 Avoiding the impact altogether by not taking a certain action or parts of an 

action; 

 Minimizing impacts by limiting the degree or magnitude of the action and its 

implementation; 

 Rectifying the impact by repairing, rehabilitating, or restoring the affected 

area; 

 Reducing or eliminating the impact over time by preservation and 

maintenance operations during the life of the action; and 

 Compensating for the impact by replacing or providing substitute resources 

or environments. 

 

The Corps is required to discuss mitigation options with the CEQ.  Federal agencies 

must consider the need for mitigation to compensate for Federal actions.  However, 

like the FWS, the NEPA does not require the agencies to adopt the recommendations 

(Committee on Mitigation Wetland Losses et al. 2001). 

 

The USEPA revised their 1975 environmental criteria for assessing Section 404 

permits (which did not mention mitigation) as a result of the 1978 CEQ NEPA 

mitigation rule. 

 

                                                 
15 Council on Environmental Quality is responsible or administrating the National Environmental 
Policy Act. 
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Current Section 404(b)(1) guidelines were promulgated in 1980 and reaffirmed the 

avoidance and minimisation requirements in greater detail, and describe a number of 

actions that the Corps should consider as permit conditions to minimize effects 

(Federal Register 1980).  It is also within these guidelines that compensatory 

mitigation first appears.  Obscured within the minimization discussion, “habitat 

development and restoration techniques can be used to minimise adverse impacts 

and to compensate for destroyed habitat”.  Further support for compensatory 

mitigation is scattered throughout the guidelines, including where the Corps has to 

consider what extent compensatory mitigation is required to offset an activity’s 

adverse impacts.  The practical meaning of the guidelines is best expressed in the 

1990 Memorandum of Agreement (see section 2.2.8). 

 

It should be noted that the majority of documents previously governing mitigation 

banking were not legally binding.  The Section 404(b)(1) guidelines are the only 

legally-binding Regulations.  Frequently, the administrating agencies use less-formal 

documents such as Memoranda of Agreements (MOAs) and/or Regulatory Guidance 

Letters to interpret the requirements of the CWA and the Section 404(b)(1) 

guidelines.  However the ‘new rule’ is a regulation and hence legally binding.   

2.2.2 Section 404 permits 
 
Section 404 of the CWA authorises the Corps to issue permits for the discharge of fill 

material into waters of the US (including wetlands).  There are four types of permits 

in two categories: 

 Individual Permits are Standard Permits or Letters of Permission, and 

 General Permits include Regional and Nationwide Permits (NWP). 

 

Individual Permits 

 

The most common form of Individual Permit is the Standard Permit.  Standard 

Permits are issued on a ‘case by case’ basis after evaluating the proposed discharges.  

A permit review may involve a pre-application meeting to discuss the project.  Upon 

receipt of the application the Corps has 15 days to contact the applicant if additional 
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information is required.  Once an application is completed, a public notice is issued 

and (depending on the public comments received) a public hearing may be held.   

 

The application is evaluated on its compliance with the mitigation sequence (see later 

in section 2.2.8).  The Corps may consult with other agencies (for example USFWS).  

The permit decision is based on its evaluation of the data collected.  If an application 

does not satisfy Section 404(b)(1), the Corps must deny a permit.  The permit 

conditions may include compensatory mitigation requirements. 

 

General Permits 

 

General Permits were designed to be issued on a State, regional or national basis 

covering entire classes of activities that should result in minimal individual and 

cumulative adverse effects to the aquatic environment.  The most common form is 

the Nationwide permit (NWP)16.  The Corps publish potential NWP in the Federal 

Register for public comment as well as publishing current NWP’s on the Corps 

website. 

 

The word minimal as it is used in the CWA is not quantified, leaving it open to 

interpretation.  In 1984, NWP authorised the filling of up to 10 acres of wetlands.  

This was reduced in 1996 to 3 acres (Federal Register 1996) and was recently 

reduced again to 0.5 acres (Federal Register 2000).  The rules have recently been 

changed so that some NWPs may require compensatory mitigation.  

 

The General Permit process lacks the more rigorous environmental review that is 

undertaken for Individual Permits but they are still reviewed by Corps headquarters. 

 

It should be noted that the CWA does not regulate wetlands that are converted for 

agriculture purposes - only development.  Whilst the CWA is the primary legislation 

protecting wetlands, it does not operate alone17.   

                                                 
16  Example of Nationwide Permits: NWP 1 – Aids to navigation, NWP 6 – Survey activities, NWP 12 
– Utility line activities. 
17 The “Swampbuster” provisions of the Food Security Act and the “Sodbuster” Act (1988) regulate 
the use of wetlands in an agricultural context.  The Coastal Barrier Resources Act (1988) is applicable 
in coastal areas and the National Flood Insurance Act (1988) governs wetland use of flood plains. 
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From 1980 to 1990 

 

The 1980 Section 404(b)(1) guidelines were to be used by the Corps in determining 

how a project impacting on wetland would proceed, and hence governed the granting 

or denying of a Section 404 permit.  These guidelines (an early form of the three-step 

mitigation sequence) (discussed in detail later) prohibited the discharge of dredged or 

fill material if there was a practicable alternative with a less adverse impact on the 

aquatic ecosystem, and prohibited the discharge of dredged or fill material unless 

adverse impacts were minimized (Federal Register 2007).   Even though these 

guidelines were jointly created, throughout the 1980s the USEPA and the Corps 

constantly disagreed on how to interpret the guidelines.  It was not until 1984 (as a 

consequence of a lawsuit18) that the Corps conceded that the guidelines imposed 

binding legal requirements19.   

2.2.3 Emerging themes in the evolution of mitigation banking 
 
A number of different themes emerged as banking evolved, partly due to five 

different agencies having administration rights under the CWA.  Nevertheless, the 

foremost theme for mitigation banking was the consolidation of project impacts (that 

were otherwise difficult to mitigate at the same site) into a single site or suite of 

appropriate sites (Brumbaugh 2008). 

 

The major themes that have evolved during the convoluted program of mitigation 

banking are: 

1. Mitigation consolidation, 

2. Action in-advance, 

3. No net loss of wetlands, 

4. Mitigation failure, 

5. Watershed approach, and 

6. Third party banks or entrepreneurial banks.  

 

                                                 
18 NWF v. John O. Marsh. 
19 The Attleboro Mall case in Massachusetts has significance because it is only one of eleven cases in 
the history of the Section 404 program where the USEPA ‘vetoed’ a Corps decision.  It is also 
significant as it affirmed the mitigation sequence. 
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The first wetland mitigation banks were developed in 1970s but were not labelled as 

‘banks’ until the 1980s - because of the need for a simpler way to mitigate the loss of 

wetlands caused by development projects, and to ensure long-term ecological 

benefits from mitigation projects.   

2.2.4 Theme 1 - consolidation of mitigation (the first mitigation 
banks) 
 
While the Federal agencies were arguing about the definition of a wetland, the first 

wetland mitigation bank in North America was created in 198420 (Environmental 

Law Institute 1994a).  Fina LaTerre was established by the Tenneco Company in 

Terrebonne Parish, southern Louisiana.  The bank covers >5,000 acres.  It was 

primarily designed to provide in-house Credits for the company’s oil and gas 

developments around the State (Salvesen 1995). 

 

The US Environmental Law Institute believes Millhaven Mitigation Bank in Georgia 

to be the first multi-customer, entrepreneurial (third-party), for-profit wetland bank 

approved by the Corps.  The bank was established in 1992 and operated by Wetland 

Environmental Technologies.  It is a 350-acre plantation bank with Credits costing 

approximately US$5,000 per acre (Environmental Law Institute 2008). 

 

There was little Corps involvement in the early mitigation banking agreements.  The 

Corps was not a signatory but would accept the agreements in their permitting 

decisions.  Most the agreements were between the US Fish and Wildlife Service and 

State Transport departments (together with other State agencies) to build mitigation 

banks that satisfied their own project needs (Environmental Law Institute 1994b, 

Brumbaugh 2008). 

2.2.5 One piece of legislation governed by multiple agencies 
 
Even though the majority of the administration of the CWA was delegated to the 

USEPA, the Corps, Department of Agriculture (Natural Resources Conservation 

Service), Department of the Interior (Fish and Wildlife Service), Department of 

Commerce, (National Oceanic and Atmospheric Administration) and the Federal 

                                                 
20 The first bank with formal banking agreements signed by the Federal agencies.  Other banks may 
have been earlier but did not have formal agreements. 



42    An Investigation of a Process for Environmental Banking appropriate to Queensland 

 
 

Highway Administration can also regulate the discharge of pollutants into wetlands 

(Federal Register 1995a).  Because of the lack of uniform definition of a wetland, 

each agency adopted its own system of policies, guidelines and practices - often in 

conflict with another agency’s system (Lenetsky 1994). 

 

The USEPA, for example, used the already-established guidelines that were an early 

form of the mitigation sequence (see later), while some Corps districts employed a 

‘buy-down approach’ (Gardner 1996).  The buy-down approach contradicted the 

mitigation sequence approach as applicants could offer a compensatory mitigation 

package with their initial permit application, thus evading the requirement of 

avoidance and minimization.  So long as compensatory mitigation restored or 

enhanced more wetlands than the project destroyed, the Corps still could comply 

with the ‘no net loss’ policy.   It was argued the ‘buy-down approach’ resulted in 

many isolated wetlands that were restored, enhanced or created at project sites and 

were built by developers who lacked the scientific knowledge or market incentive to 

ensure their success. 

2.2.6 Theme 2 – action in-advance 
 
While the Corps and the USEPA argued over jurisdictional extent of the permit 

program, the USFWS was developing mitigation banking Guidance and 

compensation site performance standards and determining Credit values (using 

assessment methods) (Hough and Robertson 2009).  In 1981, the USFWS published 

the US Fish and Wildlife Service Mitigation Policy, which recommended planning 

for mitigation needs early in a project (US Fish and Wildlife Service 2008).  The 

USFWS provided further Guidance in 1983 that supported the establishment of 

mitigation banks by providing mitigation for project impacts earlier than needed.  

This Guidance introduced the second major theme in mitigation banking - the 

concept of in-advance mitigation.   

 

In summary, the one-page Guidance used four resource categories, resource 1 was 

wetlands of the greatest value and resource 4 was wetlands of minor value that 

allowed some development and hence mitigation and conditions for consideration of 

mitigation banking (see Box B). 
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The USFWS lacked a means to force the Corps and USEPA to use their 

recommendations.  Some Corps districts were resistant to accept off-site mitigation 

as an appropriate solution and refused to require any USFWS compensation 

recommendations on permits.  A highly motivated USFWS then developed a 

practicable and efficient off-site compensation method leading directly to the birth of 

wetland banking at the Lafayette Field Office in 1981 (Louisiana). 

 

Box B: Extract from U.S. Fish and Wildlife Service Ecological Service Instructional 
Memorandum No. 80 Interim Guidance on Mitigation Banking June 1983  
(source: Environmental Law Institute 1994a) 
 
Resource Category 1 - the mitigation goal is "prevention of all existing habitat value 
loss."  Mitigation banking is "not an appropriate option."  
Resource Category 2 - "no net loss of in-kind habitat value." Following the mitigation 
sequence, in-kind mitigation is required. Habitats must be in the same ecoregion, habitat 
type and the same State as impacts. 
Resource Category 3 - "no net loss of habitat value and minimization of loss of in-kind 
habitat value." Out-of kind mitigation is allowed but in-kind is the first priority and banks 
must be in the same ecoregion and State as impacts are. 
Resource Category 4 - is to minimize habitat value loss. In-kind mitigation is still the first 
priority but "dissimilar mitigation activities may be acceptable in cases of unavoidable 
losses." 
 

2.2.7 Theme 3 - no net loss  
 
In 1987, the USEPA called on the Conservation Council to convene a National 

Wetland Policy Forum to assess and recommend improvements to wetland policy.  

The Forum recommended that the Federal government adopt an interim goal: “To 

achieve no overall net loss of the nation’s remaining wetlands base” (The 

Conservation Foundation 1988).  This goal recognized that wetlands would continue 

to be developed and some impacts would be unavoidable - requiring restoration, 

creation, enhancement or preservation of wetlands so that a net equilibrium could be 

achieved.  In doing so, the process of restoring, creating, enhancing or preserving 

wetlands as compensation for wetlands destruction was termed ‘mitigation’.  

Mitigation of wetlands can be achieved either on-site or off-site, in-kind or out-of-

kind.  The Forum also recognized that mitigation banking could contribute to the no 

net loss policy.   
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In George H. W. Bush’s 1987 campaign letter to become US President, he indirectly 

suggested the concept of ‘no net loss’, making wetland protection a priority (Critical 

Habitats Inc 1999).   The following year in his Presidential election campaign, he 

promised to be the environmental president and pledged a not net loss of wetlands 

(LeDesma 1994).  The not-for profit US Conservation Foundation also announced in 

1998 its national goal “...to achieve no overall net loss of the nation’s remaining 

wetlands base…” (Huggett 1998). 

 

The Forum endorsed the establishment of mitigation banks and President Bush Sr 

adopted mitigation banking and no net loss of wetlands as the centre of his 

Administration’s environmental policy.   The phrase ‘no net loss’ became the 

environmental catch cry of the early nineties, with President Clinton also committing 

his administration to the goal of no net loss and eventual gain of wetlands.  It should 

be noted that no net loss of wetlands goal is a statement of policy (or an interpretive 

rule) that the agencies have articulated in their Guidance documentation.  It does not 

appear in any legislation administered by either the Corps or USEPA. 

 

After being elected in 1989, President Bush Sr directed the Administrator of the 

USEPA to elucidate wetland regulation and establish an unambiguous definition of a 

‘wetland’.  However, the Bush administration proposals were considered to be doing 

more damage to wetlands than protecting them (Lenetsky 1994).  Regardless of the 

wetland impacts, proposals were unsympathetically enforced while the definition of 

‘wetlands’ was debated.  An interagency group was established and created the 1989 

Wetlands Delineation Manual.  The manual failed to gain public approval because 

the USEPA’s definition of ‘wetlands’ was regarded as too encompassing (Seligmann 

and Hager 1991).  The Corps had issued a field manual in 1987 that provided criteria 

for identifying wetlands.  This was also considered to be too rigid (Blumm 1994).  

Developing criteria to define a wetland became controversial because if an area is not 

deemed a wetland, it was not subject to the permitting requirements of the CWA.  

The Bush Administration undertook a high-level policy review of the USEPA 

manual and published the revised Wetland Delineation Manual in 1991 (Blumm 

1994).  This was also not well received with the public (particularly 

environmentalists).  It was argued the new wetland definition would significantly 

narrow the scope of the CWA, excluding more than one-half of North America’s 
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wetlands from legislation protection.  Wetland mitigation banking subsequently 

stalled during the Bush Administration (1989 to 1993) over the delineation of 

wetlands (Veltman 1995).  The Corps still use the 1987 Wetland Delineation Manual 

(T.Cavanaugh pers. comm. 2009). 

2.2.8 Memorandum of Agreement of 1990 
 
The USEPA and the Corps signed a Memorandum of Agreement (MOA) (The 

Department of the Army and the US Environmental Protection Agency 1990). “The 

Determination of Mitigation Under the Clean Water Act Section 404(b)(1) 

Guidelines” articulated how mitigation determinations should be made consistent 

with Section 404(b)(1) and the Council on Environmental Quality regulation (see 

below).  This MOA was significant as it marked the end of the interagency disputes 

of the interpretation of the Section 404 guidelines (sparked by earlier court cases) and 

defined the mitigation sequence as we know it today (avoid, minimize and then 

compensate). 

 
Mitigation must be applied in a sequential fashion and due to practicalities may be 

condensed to three general types.  This has been termed mitigation sequence 

 

The mitigation sequence: 

1. Avoid - The applicant must demonstrate that the impacts cannot be avoided 

and there is no practicable alternative having less adverse impact.    

2. Minimise - If the impacts cannot be avoided, the impacts must be minimized 

to the greatest extent possible (including any project modifications). 

3. Compensate – If avoidance and minimization have been fully explored and 

demonstrated, appropriate and practicable compensatory mitigation is 

required for any unavoidable adverse impacts that remain. 

 

It is not clear when the notion of the three distinct steps first arose, distinct from the 

five-part definition articulated by the CEQ in 1978 (see section 2.2.1). 

 

The Memorandum of Understanding (MOA) stipulates that when wetland damage 

cannot be avoided and compensation is required: 
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 on-site or adjacent to the affected wetland is preferred to off-site mitigation 

(and to the greatest extent possible be in the same watershed); and 

 in-kind (of a similar type) ecosystem is preferred to out-of-kind.  

 

Significant to the progress of wetland mitigation banking (though contradictory), the 

MOA indicates that mitigation banking is an acceptable form of compensatory 

mitigation and expresses a preference for restoration and enhancement over creation 

and preservation.  

 

The MOA did not produce the effect it sought.  Robert Brumbaugh, Manager of the 

Corps Mitigation program believes this because of the perception of the statement 

that on-site mitigation was the preferred method of mitigation (Brumbaugh 2008).  

The MOA resulted in a strong commitment by the Corps to on-site mitigation. 

 

Subsequent guideline documents have relaxed the rigorousness of the avoidance 

requirement for individual permits when the wetland impact site is of low 

environmental value or when the permit applicant is a small landowner.   

2.2.9 Theme 4 – third party banks 
 
Why involve the private sector? 

It was at USEPA workshop in 1990 that Federal support of a market based approach 

- where a third party could invest capital in the building of wetlands that would 

produce wetland Credits (commodities) available for sale at a negotiated price, was 

seriously considered (Hough and Robertson 2009).  

 

The Corps was originally interested in seeking private sector involvement because it 

believed this would bring together resources that were previously not available to 

produce effective mitigation.  This was not only financial resources but also planning 

and scientific expertise.  By fostering an entrepreneurial spirit in mitigation banking, 

it aimed to foster more research in wetland design and restoration, and bring in new 

and other expertise not previously being utilised.  A market-oriented approach could 

result in a greater choice of sites, resulting in competition.  This would allow a 
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regulator to have a portfolio of mitigation sites and nominate one (or perhaps several) 

that would be most appropriate for their mitigation permit conditions. 

 

Third party or private sector involvement was further justified in a series of reports 

on mitigation banking produced by the Corps’ Institute for Water Resources (see 

section 2.2.10).   The 1995 Federal Banking Guidance (see section 2.2.15) provided 

the private sector with more stable conditions, reliability and gave confidence to 

invest in mitigation banks.  A 2005 study on the status of mitigation in the US by 

Wilkinson and Thompson (2006) found that approximately 78% of banks are for-

profit entrepreneurial ventures. 

2.2.10 Water Resources Development Act of 1990 
 

The US Congress first became seriously involved in mitigation banking in 1990 

when it enacted the 1990 Water Resources Development Act21.  This Act authorised 

the Corps to adopt an interim goal of no net loss of wetlands, and to investigate the 

effectiveness of wetlands mitigation banking.  This manifested itself as the National 

Wetland Mitigation Banking Study.  Nine reports were subsequently published by the 

Corps.  The series of reports that were published endorsed the concept of third-party 

involvement in mitigation.  

 

Reports published during the first year of study: 

 Wetlands mitigation banking concepts (Reppert 1992).  

 

Reports presenting the results of the first phase of the study: 

 Wetland mitigation banks: Resource Document (Environmental Law Institute 

1994b).  

 Expanding opportunities for successful mitigation: the private credit market 

alternative (Shabman, Scodari and King 1994). 

 First phase report (Brumbaugh and Reppert 1994). 

 An examination of wetland programs: Opportunities for compensatory 

Mitigation (Apogee Research Inc 1994).  

                                                 
21 The Water Resources Development Act is a public law enacted by Congress to deal with various 
aspects of water resources that is administered by the Corps.  Related Acts have been published 
inconsistently over the last 40 years (including 1990, 1992, 1996, 1999, 2000 and 2007).  
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 Wetland mitigation banking (Environmental Law Institute 1994a).  

 Commercial wetland mitigation credit markets: Theory and practice (Scodari, 

Shabman and White 1995).  

 Watershed-based wetlands planning: A case study report (White and 

Shabman 1995).  

 Commercial wetland mitigation credit ventures: 1995 National survey 

(Scodari and Brumbaugh 1996). 

 The early mitigation banks: a follow-up review (Tabatabai and Brumbaugh 

1998). 

 

These reports concluded that there were problems with the early banks.  As well as 

little Corps involvement in mitigation banking, these banks took a long time to plan 

and receive approval (usually 6 to 10 years). In 1992, there were still no 

entrepreneurial banks.  These studies prompted the Corps to investigate how to get 

the private sector involved in mitigation banking (Brumbaugh 2008). 

2.2.11 Intermodal Surface Transportation Efficiency Act of 1991  
 
The Intermodal Surface Transportation Efficiency Act was passed into law by 

President Bush Sr in December 1991.  The law was aimed at renewing America’s 

surface transportation programs; however, it also stated that highway projects 

requiring mitigation should consider mitigation banking (National Transportation 

Library 2008).  This was an important step because it was the first piece of 

legislation to recognise mitigation banking as a viable option for mitigating and 

enhancing the environment (Brumbaugh 2008). 

2.2.12 Theme 5 - mitigation failure 
 
Another significant event in the growth of mitigation banking occurred in the early 

1990s when a number of studies appeared which claimed that mitigation was not 

being undertaken.  Brumbaugh (2008) believes there were two reports that were 

crucial for highlighting mitigation failure: A report for the Department of 

Environmental Regulation entitled “Report on mitigation in Florida State permitting 

efforts” (see Marsh et al. 1996) and the Erwin (1991) report for the South Florida 

Water Management District.  Erwin (1991) reported that out of 100 projects 
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requiring mitigation only 40 had undertaken any mitigation activity.  Success of the 

mitigation was difficult to determine because the majority of the permits had no 

stated mitigation goals.  Only four out the 40 had met all the goals stated in the 

permit.  Both reports unanimously concluded that there was a serious lack of 

oversight by the agencies.  When mitigation did occur it was almost exclusively 

created and established on-site. 

2.2.13 Theme 6 – Watershed approach   
 
The US Domestic Policy Council in 1991 identified mitigation banking as a means of 

achieving no net loss of wetlands.  It also held that the market sector should be 

engaged to mobilise additional financial resources through which to encourage 

restoration efforts.  Despite these findings, little progress was made (Brumbaugh 

2008).   

 

President Clinton in 1993 introduced a new White House Environmental Policy that 

withdrew the unresolved 1991 Wetland Delineation Manual.  In an attempt to 

remove controversy surrounding the definition of a wetland (and the accompanying 

delineation techniques) from the political to the scientific arena, the Clinton policy 

mandated that the 1987 Corps Wetland Delineation Manual be used, subject to a 

review by the National Academy of Sciences (Blumm 1994).  After more than 20 

years of disagreement over the definition of a wetland, on 19 January 1993 an MOA 

was signed between the Corps and the USEPA that agreed to use the 1987 Corps 

Wetland Delineation Manual for defining wetlands (US Army Corps of Engineers 

1993). 

 

President Clinton and Vice-President Gore renewed the Federal commitment to no 

net loss, and encouraged the establishment of mitigation banks.  On 24 August 1993, 

President Clinton announced his Administration’s interagency Wetlands Plan 

entitled, “Protecting America’s Wetlands: A Fair, Flexible and Effective Approach”.  

This wetland policy perpetuated the national goal of no net loss of wetlands and 

endorsed the use of mitigation banks, confirming that mitigation banking will remain 

as an integral element of the Federal wetland protection strategy (LeDesma 1994, 

White House Office On Environmental Policy 1993).  The policy also identified a 

watershed approach, and concluded that advance planning was needed to achieve 
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wetland goal of no net loss.  It recognised that mitigation banking could significantly 

contribute to watershed goals through advanced planning of bank locations. 

 

The mitigation sequence (i.e. minimizing, avoiding, then mitigating) was determined 

to be a “logical, predictable and reasonable framework for mitigation impacts” and 

stated that the five agencies involved would issue Guidance to their field staff that 

clarified the requirements for mitigation. 

2.2.14 Interim National Guidance of 1993 
 
In 1993, the Corps and the USEPA published an Interim National Guidance that 

identified several benefits of mitigation banks rather than individual on-site 

mitigation projects (US Environmental Protection Agency and US Army Corp of 

Engineers 1993). With mitigation banking, management is undertaken in-advance of 

project impacts, thus reducing the “temporal losses of wetland functions and 

uncertainty over whether the mitigation will be successful in offsetting wetland 

losses”.  The ecological benefit of consolidating mitigation sites was recognized in 

place of smaller isolated projects.  Mitigation banks were considered more likely to 

collate economic resources and scientific expertise and lead to economies-of-scale 

(by providing cost-effective compensatory mitigation opportunities).  The Guidance 

also emphasised that mitigation banks could provide compensatory mitigation only 

where the permit applicant had first complied with the mitigation sequence 

requirement. 

 

The Guidance prescribed that relevant Federal agencies should enter into an 

agreement with the party establishing the mitigation bank.  The agreement addresses 

a minimum requirement for information (see Table 1).  The Guidance also authorises 

the establishment of third-party banks (entrepreneurial banks), but notes that the 

permittees must remain legally responsible for ensuring mitigation compliance. 

 

Three separate entities recommended the need for third parties to become involved in 

mitigation: the US Domestic Policy Council, 1993 Interim National Guidance, and 

the 1993 Wetlands Plan (Brumbaugh 2008, White House Office On Environmental 

Policy 1993).  By allowing for a third party (not the agency or the permit applicant), 

it allows an entity with mitigation or restoration experience to undertake the work, 
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increasing the chances of successful mitigation (Brumbaugh 2008).  Brumbaugh 

(loc.cit.) believes this was the turning point to allow the private sector to be involved.  

It resulted in a rapid increase in the number of banks. 

 

Table 1. Minimum mitigation banking information requirement. 

Location Sponsor and participants 
Goals and objectives Development and maintenance plan 
Evaluation and assessment methodology Procedures for crediting and debiting 

mitigation gains 
Geographic service area Monitoring provisions 
Remedial actions Long-term protection of the site 

2.2.15 The 1995 Federal Guidance 
 
The 1993, Interim Guidance was replaced on 28 November 1995 by the Federal 

Guidance for the Establishment, Use and Operation of Mitigation Banks (Federal 

Register 1995a).  The preamble to this Guidance indicates that it is an interpretive 

rule and not a Regulation that has the force of law.  This Guidance was the most up-

to-date set of guidelines for mitigation banking until the publication of a ‘new rule’ 

in 2008 (discussed later). 

 

The Guidance is an important document for three main reasons: (i) fives agencies 

agreed and were signatories; (ii) it encourages mitigation banking to contribute to 

watershed goals; and (iii) it encourages private sector financing.  The Corps was 

identified as the permittee decision maker, though it called for all five agencies to 

strive for consensus on mitigation through a Mitigation Banking Review Team 

(MBRT). 

 

The Federal Guidance for the Establishment, Use and Operation of Mitigation 

Banks (1995a, p.58606) describes mitigation banking as “the restoration, creation, 

enhancement, and in exceptional circumstances, preservation of wetlands and/or 

other aquatic resources expressly for the purpose of providing compensatory 

mitigation in advance of authorized impacts to similar resources.” 

 

This Guidance identified additional benefits from using mitigation banks as a means 

of compensation.  By consolidating the mitigation projects into a bank, agency 
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compliance becomes more effective - by reducing the number of individual 

mitigation sites a regulator needs to monitor.   

 

The Corps can make compensatory mitigation ‘appropriate’ where it was not 

required previously - due to the ease and availability of mitigation banks (for 

example under general permits).   

 

Under the mitigation banking approval process, a bank sponsor has to submit a 

Prospectus to the Corps.  An MBRT reviews the proposal and develops the banking 

Mitigation Bank Instrument.  The MBRT consists of representatives from the Corps, 

USEPA, Department of Agriculture (Natural Resources Conservation Service), 

Department of the Interior (Fish and Wildlife Service) and Department of Commerce 

(National Oceanic and Atmospheric Administration).  The information provided in 

the Prospectus serves as the basis for the banking Instrument (a prerequisite).   The 

new Guidance expands on the 1993 Interim Guidance information requirements for 

the banking Instrument (see Table 2).  The Corps published a detailed model banking 

Instrument shortly afterwards (Institute for Water Resources 1996). 

 
Table 2. Additional information required by the 1995 Guidance. 

Ownership of the bank Bank size 
Types of wetland classes that will be included 
in the bank 

Site plan and specifications 

Description of baseline (existing) conditions 
at the bank site 

Wetland impacts suitable for compensation 

Financial assurances Compensation ratios 
 
This Guidance shifts legal responsibility for the compliance of the mitigation site 

from the permittee to the bank sponsor.  The wetland resources in the mitigation 

bank are required to be protected in perpetuity with the appropriate property titles 

and/or conservation easements in place. 

 

A conservation easement is an encumbrance on the land deed.  It is a legally 

enforceable land preservation agreement between a landowner and a government 

agency (or a qualified land protection organization) for the purposes of conservation.  

It can restrict the type or amount of development on a site.  The agreement can 

specify what land uses are acceptable.  The property remains the private property of 
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the landowner.  It is a recorded deed restriction, and the right to enforce the 

restriction is given to a government agency or a not-for-project organization. 

2.2.16 Types of mitigation banks 
 
Once the private sector becomes involved, different types of mitigation banks evolve 

(until then there had only been single-client banks).  Type of mitigation banks: 

 Permittee-responsible; 

 Commercial (third party); 

o Private (entrepreneurial); 

o Public; and 

o Private non-profit. 

 

An in-lieu fees program is another option for meeting mitigation requirements, and 

these can be used to establish a mitigation bank (see section 2.2.17). 

 

A permittee-responsible bank is an entity that develops a mitigation bank for its 

own purposes.  The majority of the early mitigation banks were single-client banks 

developed by highway departments, port authorities, airports, and the like. 

 

A commercial mitigation bank (general use or third-party bank) is where a third 

party undertakes the mitigation. 

 

The difference between a commercial bank and a permittee-responsible is where the 

legal responsibility for the mitigation is transferred to the third party. 

 

A private commercial mitigation bank (entrepreneurial bank) is where a third party 

develops the bank for profit. 

 

A public commercial mitigation bank is where a public agency builds a bank for 

the developers in the region. 
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A not-for-profit commercial mitigation bank – where a non-profit organization 

builds a bank to contribute to their programs or to make a profit to contribute to their 

programs (for example Nature Conservancy, Ducks Unlimited). 

2.2.17 In-lieu fees 
 
In-lieu fee (ILF) programs began appearing in the early 1980s to satisfy general 

permit conditions.  ILF mitigation is where a permittee provides funds to an ILF 

sponsor (such as a natural resource management group or agency) instead of 

implementing a mitigation project or purchasing Credits from a bank.  The 1995 

Federal Guidance did not consider these to be mitigation banks because they do not 

provide compensatory mitigation in-advance of project impacts (Federal Register 

1995b).  (However, they can be accumulated in a fund until a sufficient amount has 

been acquired to carry out mitigation.)   

 

There are several differences between mitigation banking and ILF programs.  ILF 

programs are administered by State government, local governments or non-profit 

non-governmental organisation.  ILF programs rely on the fees collected from 

permittees to undertake mitigation projects.  Mitigation banks, on the other hand, 

have the option of private investment for initial financing.  In-lieu fees are subject to 

the discretion of the Corps (which is still required to provide adequate assurances of 

success).  The sponsor of an in-lieu fee account must also enter into a formal 

agreement (similar to the banking Instrument).   

 

The fundamental difference between mitigation banks and in-lieu fee actions is 

timing.  ILF programs need to accumulate funds before they can secure sites. 

2.2.18 Transportation Equity Act   
 
The Transportation Equity Act for the 21st Century (TEA-21), enacted on 9 June 

1998, promulgated the largest public works program enacted by the US Congress.  

$217 billion dollars were to be spent on highways and other surface transportation 

projects over six years (Anonymous 1999).  A small but significant passage in the 

TEA-21 states that mitigation banking is the preferred compensatory mitigation 

alternative for impacts involving Federal transportation projects (National 



   An Investigation of a Process for Environmental Banking appropriate to Queensland    55 
 

Cooperative Highway Research Program (NCHRP) 2002).  This is noteworthy 

because it is the first piece of legislation to specify a preference for mitigation 

banking where compensatory mitigation is required (Neal 1999).  (State transport 

agencies have long been recognized as one of the largest destroyers of wetlands 

[National Cooperative Highway Research Program 2001, Neal 1999, White and 

Ernst 2003, Anonymous 1994]).  The explicit endorsement of mitigation banking for 

compensatory projects for State transport projects provides for long-term 

environmental improvement. 

 

Conventional transportation compensation projects have been conducted on-site and 

on a project by project basis (White and Ernst 2003).  This was mainly because large 

transportation projects were divided into smaller, manageable projects for 

operational and administrative ease, with mitigation areas chosen ad-hoc rather than 

part of a broader (catchment) plan.  It has now been documented for transport 

mitigation projects that mitigation on the smaller scale can be more expensive 

because economies of scale are lost; the cost per acre increases as the size of the 

mitigation site decreases (White and Ernst 2003).  More importantly, small-scale 

mitigation is rarely ecologically sound.  White and Ernst (loc.cit.) quote a 1976 study 

by the Council on Environmental Quality that reported up to 48 acres of habitat lost 

with the construction of one mile of highway.   

 

In June 2003, the USEPA, the Corps, and the US Department of Transport released a 

Federal Guidance (US Environmental Protection Agency et al. 2003, p1.) that 

explicitly supports and provides further Guidance to establish “..a preference for 

mitigation banking to compensate for unavoidable losses to wetlands to othder 

natural habitat caused by transportation projects..” 

2.2.19 In-Lieu Fee Guidance of 2000 
 
In 1998, the thresholds were reduced.  The amount of wetland allowed to be 

impacted before mitigation was required went from 1 acre to 0.1 of an acre.  There 

was a significant resultant growth in mitigation needs.  With so much small 

mitigation required, ILFs were encouraged by the Corps as a means for meeting the 

new mitigation demands. 
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An interagency Federal Guidance was issued in 2000 that clarified the use of in-lieu 

fee mitigation.  ILF mitigation occurs when a permittee provides funds to an in-lieu-

fee sponsor instead of completing project-specific mitigation or purchasing Credits 

from a bank.  The use of a mitigation bank is preferred to in-lieu fees except when 

the bank does not provide in-kind mitigation.  In-lieu-fees are preferable only when 

the available bank Credits are for preservation.  The use of in-lieu fees is subject to 

approval from the MBRT.  Funds collected must ensure that a minimum of one-to-

one acreage is covered.  In-lieu fees must be accompanied by similar documents that 

are used for mitigation banking (for example bank Prospectus, bank agreement, 

proposed performance standards (US Army Corps of Engineers et al. 2000)). 

2.2.20 General Accounting Office 2001 report 
 
Concerns were being raised about how ILF were being used.    US Congress reports 

that, in the fiscal year of 2000, ILF were used to fulfil mitigation requirements for 

approximately 1,400 acres of impacted wetlands and that >US$64.2 million was paid 

to ILF organizations (US General Accounting Office 2001).  The results may in 

practice have been significantly higher; not all Corps districts had sufficient records 

to provide information.  Many of the Corps districts allowed developers to use ad-

hoc arrangements to mitigate for ‘one-off’ impacts; funds were received without any 

formal agreement being established between the Corps and the third party receiving 

the ILF.  There was insufficient evidence to indicate that mitigation activities had 

occurred with the funds, making it impossible to track how and where the funds were 

spent. 

 

The General Accounting Office noted that the 2000 ILF Guidance gives preference 

to mitigation banks, though some banks raised concerns about competing with ILF 

organizations.  The first concern was that banks were at a greater economic risk 

because they must invest funds in establishing the bank before there is any income 

from the sale of Credits.  The second concern was that ILF organizations were not 

required to establish mitigation projects until they have sufficient funds to cover the 

project. 
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The report acknowledged that ILF had the potential to be an effective mitigation tool; 

nevertheless, it concluded that the Corps must implement transparent financial 

accountability of funds and establish clear ecological performance standards.   

2.2.21 The National Research Council review 
 
The Corps and the USEPA funded the NRC to undertake a comprehensive review of 

mitigation activities under the Clean Water Act.  The report concluded that the 

characteristics of effective mitigation were being met by the banks (Committee on 

Mitigation Wetland Losses et al. 2001).  The main findings are listed below in Box 

C. 

 
Box C: The main findings from the NRC review 
 

 The MBRT process can be time consuming and impose significant costs on the 
prospective banker. 

 The performance standards sought in mitigation are generally not well defined. 
 Poor compliance and monitoring rate from the Corps has decreased permit 

compliance rates.  Compliance monitoring is known to be non-existent after five 
years. 

 Mitigation projects (wetland function and area) should be better tracked in a national 
database. 

 Mitigation goals should be clearer, and carefully specified in terms of measurable 
performance standards.  (This should be reflected in the permits so that ecological 
viability can be measured and the impacted functions replaced.) 

 The mitigation process is weakened by insufficient scientific knowledge as well as the 
administrative limitations of the wetland regulatory agencies. 

 Restoration is preferable to creation as a mitigation process. 
 The functions of the wetland need to be more precisely characterized when 

establishing mitigation goals. 
 The general absence of a uniform approach to assessing wetlands as multifunctioning 

ecosystems has encouraged less complex wetland mitigation designs and 
rudimentary measures for achieving mitigation goals. 

 The mitigation sequence requirement is limited in several important aspects: 
 
Notes: 
The MOA applies to Individual Permits, not General Permits (for example Nationwide 
Permits).  This is significant as the Corps has reported that <85% of authorized projects 
proceed under a General Permit  The Guidance documents have relaxed the rigorousness of 
the avoidance requirement when the impact on the wetland is of low ecological value or the 
landowner is small. 
 
The NRC review is significant as it marked the turning point of mitigation and 

mitigation banking reform and directly influenced the ‘new rule. 
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2.2.22 Federal interagency mitigation action plan 
 
In December 2002, the Corps and the USEPA released a National Wetlands 

Mitigation Action Plan to further achieve the goal of no net loss of wetlands (US 

Army Corps of Engineers et al. 2005).  The agencies charged with issuing permits 

under Section 404 of the CWA combined to provide a national interagency strategy 

that was aimed at providing a consistent approach and at improving the ecological 

performance of wetland mitigation banking.  The Plan contains 17 key tasks that 

were to be completed by the end of 2005.  The interagency website 

(www.mitigationactionplan.gov 2006) - last updated in February 2006 - reported that 

10 of the 17 tasks had been completed, with the remaining seven in draft form.  The 

National Mitigation Action Plan primary goals overlap with the proposed ‘new rule’ 

(see section 2.2.27) and await the finalisation of the proposed directive before any 

work continues (Federal Register 2006).  The themes guiding the Plan are: 

 Integration of compensatory mitigation into the watershed approach; 

 Improving compensatory mitigation accountability; 

 Clarifying performance standards; and 

 Improving data collection and availability. 

2.2.23 Society of Wetland Scientists 
 
In 2004, the Society of Wetland Scientists released a position paper supporting 

“wetland mitigation banking to improve mitigation success and contribute to the goal 

of no net loss of wetlands” (US Environmental Protection Agency 2006, Society of 

Wetland Scientists 2004).  The Society of Wetland Scientists is a not-for-profit group 

established in 1980 that provides a professional certification program to identity 

qualified wetland scientists (Society of Wetland Scientists 2007). 

2.2.24 Recent Court cases 
 
With the ambiguous wording of the CWA relating to Section 404 permits to 

discharge pollutants into the navigable waters of the US, Court cases challenging the 

Corps jurisdiction over wetlands were inevitable.  Two recent cases stand out as 

having the most impact on how mitigation is implemented. 
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The Rapanos case involved four Michigan wetlands located near man-made drains 

that eventually emptied into traditional navigable waters.  In the late 1980s, Rapanos 

had filled in three (54 acres) of the four wetlands on his property without a permit.  

The District Court found the CWA and the Corps had Federal jurisdiction over the 

wetlands because they had surface connections to tributaries of traditional navigable 

waters.  Rapanos appealed but was overruled.  The Sixth Circuit Court of Appeals 

confirmed that the CWA had jurisdiction over wetlands that have a "significant 

nexus" to waters of the US (Supreme Court of the United States 2005). 

 

The Carabell family were denied a permit to fill 15.96 acres of wooded wetland on 

their private property in Michigan to develop condominiums.  A ditch ran along one 

border of the property; when the ditch was excavated, the materials were cast to 

either side of the ditch creating man-made berms.  The berms prohibited the 

immediate drainage of water from the property into the ditch.  The ditch eventually 

connects into the Great Lakes system.  The Sixth Circuit Court of Appeals 

determined their wetland was adjacent to navigable waters.  

 

Rapanos and Carabell consolidated their argument and appealed to the Supreme 

Court in 2006.  The USEPA and the Corps jointly released a legal memorandum that 

interpreted the court decision in 2007 (US Environmental Protection Agency and US 

Army Corp of Engineers 2007) and later published a Federal Guidance regarding 

wetland adjacency and jurisdiction and how it was to be interpreted (Federal Register 

2007).  

   

The Solid Waste Agency of Northern Cook County (SWANCC) wanted to develop a 

non-hazardous, solid waste disposal facility on a site containing isolated wetlands.  

The Corps denied SWANCC a permit because those wetlands were used by 

migratory birds.  The Lower Courts ruled in favour of the Corps; SWANCC 

appealed to the Supreme Court.  The Supreme Court ruled in favour of SWANCC 

determining the Corps did not have authority over isolated wetlands; wetlands must 

be adjacent to navigable waters (Supreme Court of the United States 2005). 

 

In summary, both Rapanos-Carabell (tributaries and their adjacency) and SWANCC 

(isolated wetlands) reduced the jurisdiction of the Corps over wetlands.  It was 
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reported that in the Chicago district there was a 50% decrease in mitigation banking 

after the SWANCC decision (Brumbaugh 2008).  The Rapanos decision is limited to 

the jurisdiction of the CWA.  

2.2.25 The Water Resources Development Act of 2007 
 
The Water Resources Development Act22 was passed by US Congress “to provide the 

conservation and development of water related resources, to authorize the Secretary 

of the Army to construct various projects for improvements to rivers and harbors of 

the United States, and for other purposes. ” (US Government Printing Office 2008).  

This legislation required all Corps civil works projects to meet the standards of the 

regulatory mitigation program.  Similar to the highway program, mitigation banking 

was confirmed as the preferred mitigation option.    

2.2.26 Government Accountability Office 2005 report 
 
The three primary Mitigation Guidance documents were reviewed by the 

Government Accountability Office in a report entitled “Wetlands protection.  The 

Corps of Engineers does not have an effective oversight approach to ensure that 

compensatory mitigation is occurring” (US Government Accountability Office 

2005).  The report concluded that the Guidance was vague and inconsistent (US 

Government Accountability Office 2005). 

 

Districts are required to inspect all mitigation banks and the banks must submit 

annual reports for 5 years. It may be necessary to extend this period.  The Guidance 

provides vague directions on when the period should be extended and for how long, 

the actions district officials should take if reports are not submitted as required, and 

the information that should be included in a monitoring report submitted by 

permittees and mitigation banks. An example of inconsistency occurs in the 

recommended emphasis districts should place on compliance inspections; some parts 

state that all mitigation banking sites should be monitored and inspected, but other 

parts specify that monitoring is of a low priority compared to issuing permits. 

 

                                                 
22 Public Law 110-114, Section 2036. 
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Historically, the Corps has not emphasised compliance activities even though they 

have been reported for it by GAO twice in the past (1988 and 1993). Nowadays, the 

Corps provide more oversight for mitigation banks (though even in those cases 

oversight remains cursory). Evidence for the submitting of monitoring reports was 

only found on 70% of the required cases, and only 36% of the cases contained 

evidence that an inspection had been performed. The figures for other types of 

mitigation activities are lower. It is reputed that some district officials were 

instructed that if they spent too many resources on low-priority activities (i.e. 

monitoring compliance), their budget would be reduced.  

 

Even in the cases in which monitoring does occur and non-compliance is identified, 

district officials sometimes find that they cannot pursue enforcement actions because 

they have limited their enforcement capabilities by not including specific 

requirements in the permits or third-party agreements. In one instance, for example, 

three districts had not established formal agreements to document the goals and 

implementation methods for mitigation banks in 25% of their cases (US Government 

Accountability Office 2008). 

2.2.27 New mitigation regulation – the proposed ‘new rule’ 
 
The National Defense Authorization Act is a Federal law that is enacted each fiscal 

year to determine the budget for the Department of Defense.  The Act (Public Law 

108-13523) was passed in 2004 by US Congress requesting the Corps to prepare a 

mitigation and mitigation banking regulation.  This regulation has been called the 

‘new rule’ throughout the industry.  The ‘new rule’ is designed specifically to 

address the inconsistencies in permittee-responsible mitigation, in-lieu fees and 

mitigation banking.  This is to be addressed through the issuance of standards and 

criteria for mitigation, and to the “maximum extent practicable maximize available 

credits and opportunities for mitigation, provide flexibility for regional variations in 

wetland conditions, functions and values and apply equivalent standards and criteria 

to each type of compensatory mitigation” (US Government Printing Office 2008).  

The National Defense Authorization Act states that regulation will be issued no later 

than two years after the enactment date of the Act.  

                                                 
23 Section 314 
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Even though the Corps was requested to produce the ‘new rule’, the regulation was 

co-written with the USEPA.  Two years later (in March 2006), the Corps and the 

USEPA proposed rule was published (Federal Register 2006) (see Box D). 

  

Box D: Summary of the proposed ‘new rule’ 
 

 Selecting mitigation sites should be driven by a catchment approach 
 Establishes ecological performance standards  
 Requires regular monitoring 
 Monitoring must document if mitigation sites are achieving ecological performance 

standards 
 Reduces regulatory burdens of mitigation banks sponsors by changes in the review 

and approval process 
 Regional variations in wetland resources (including function) must be taken into 

consideration with equivalent mitigation standards
  
The overview in the ‘new rule’ listed five most frequently raised issues from the 

stakeholder feedback and comments on the proposed ‘new rule’.  These were: 

1. The mitigation sequence guidelines Section 404(1)(b) Guidelines – re-

enforced. 

2. Stream mitigation – all mitigation projects must address the 12 elements of a 

mitigation plan.  Stream mitigation may require necessary additional 

information such as (geometry, channel form, watershed size, design 

discharge and riparian area plantings). 

3. Discretionary language – greater flexibility. 

4. Watershed approach. 

5. In-lieu fee programs. 

 

Other general issues raised were: 

 Incorporate the principles of landscape ecology and ecological restoration; 

 Tracking mitigation projects (RIBITS); 

 Compensation hierarchy; 

 Assessment methods; 

 Agency permit assessment inefficiency; 

 Wetland protection – rule doesn’t protect wetlands; 

 Aquatic resource functions, services and values; 

 Mitigation effectiveness; 
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 Mitigation mechanisms; 

 Comments on mitigation banking – streamline the process for establishing 

mitigation banks by implementing deadlines for the approvals process; 

 Regional issues – how the rule is interpreted; 

 Need for clarification – which permits are affected; 

 Transition to the ‘new rule’; 

 Need for additional Guidance; 

 Economic issues – increase in cost due to more stringent performance 

standards; 

 Implementation issues – greater burden on staff, more resources needed for 

site, reviewing monitoring reports, visits, enforcement actions; 

 Transfer of responsibility – the most effective way to transfer mitigation 

reasonability from a permittee to mitigation bank sponsor or in-lieu fee 

programs is through the use of permit conditions and Mitigation Bank 

Instrument provisions; and 

 Record-keeping – difficult to evaluate success and/or failures of projects. 

 

The comment period for the proposed regulation ended on 30 June 2006.  The ‘new 

rule’ was released on 28 March 2008, published in the Federal Register on the 10 

April 2008, and came into effect on 9 June 2008 (Smith and Evans 2008).  The full 

title of the ‘new rule’ is 33 CFR Parts 325 and 332 Compensatory Mitigation for 

loses of Aquatic Resources (Federal Register 2008). 

 

2.2.28 Discussion  
 
Despite the fact that the wetland mitigation banking industry has been operating for 

more than 20 years, little scientific research has been undertaken on the 

implementation of an effective mitigation banking process, what components of the 

scheme are successful, or what principles should be applied.  The limited literature 

available has been focused on the act of mitigation itself rather than the mitigation 

banking process. 
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The ‘new rule’ which aims to rectify many of the existing problems uncovered by 

early mitigation and mitigation banking.  The ‘new rule’ establishes a clear 

preference for Credits from a mitigation bank, reasoning that banks must have an 

approved mitigation plan and other assurances in place before any of its Credits can 

be used to offset permitted impacts.   

 

The following critique is of the regulatory process prior to the implementation of the 

‘new rule’, which came into effect on 9 June 2008.  It will be some time before the 

extent of it success or failures are known.  

 

Most of the literature is focused on the concept of mitigation rather than mitigation 

banking - and hence examines the challenges in mitigation rather than mitigation 

banking.  Mitigation is the act of providing an offset through restoration, creation, 

and enhancement though in some cases preservation.  Mitigation banking involves 

consolidating mitigation efforts into a larger area. 

 

Thus the comprehensive 2001 National Research Council review focused on 

mitigation issues (though it also concluded that a mitigation bank is more likely to 

offer greater assurances of long-term performance than on-site mitigation projects) 

(Committee on Mitigation Wetland Losses et al. 2001).  The consensus in the 

literature is that mitigation banking is a sound approach for providing mitigation in-

advance, resulting in a high potential for long-term stewardship (Zedler 2004, Brown 

and Lant 1999, LeDesma 1994, Hemminger 2003).  Most concerns agree that it has 

been limited by policy and regulatory agency decisions (Zedler 2004, Landers 2006).     

 

The two main Federal agencies involved with mitigation banking - the Corps and 

USEPA - consider the process to have a number of benefits, as acknowledged in their 

1993 and 1995 Guidance documents.  These are listed below (Federal Register 

1995a, US Army Corps of Engineers 1993): 

 Mitigation is undertaken in-advance of projects reducing temporal losses of 

wetland functions; 

 It reduces uncertainty about whether mitigation will be successful in 

offsetting wetland losses; 
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 It is ecologically advantageous to consolidate mitigation sites into larger 

areas; 

 Banks are more likely to assemble financial resources and scientific 

expertise; 

 Economies of scale can result, leading to cost-effective mitigation 

opportunities; 

 Consolidation by mitigation at a single a bank makes agency compliance 

monitoring more effective; 

 Availability of mitigation banks makes compensatory mitigation appropriate 

and practicable in cases where mitigation was not previously required; and 

 It may reduce permit processing time. 

 

The mitigation sequence  

 

The 1990s were controversial years for wetland regulation in the US and hence for 

mitigation banking.  The public developed a low opinion of wetland regulation and 

perceived that the mitigation sequence (restricting development for the preservation 

of wetlands) was overly impeding private property rights.  The USEPA and the 

Corps responded to these concerns with three distinct actions to modify the 

restrictive effects structure of the mitigation sequence requirements of the 1990 

MOA (Gardner 1996, Neal 1999). 

 

In August 1993, a memo was sent to field personnel allowing flexibility for small 

landholders to adjust the stringency of the alternatives review for project that would 

have only minor impacts, that is, if the project affects a wetland with limited 

ecological value, there is no need to search for an alternative less damaging site (US 

Army Corps of Engineers 1993b). 

 

In March 1995, USEPA and the Corps further relaxed their interpretation of the 

mitigation sequence requirements by allowing small landowners more flexibility in 

searching for less damaging alternative sites.  Applicants no longer needed to satisfy 

the first step of the mitigation sequence process (avoidance) (US Environmental 

Protection Agency and US Army Corps of Engineers 1995). 
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The third step in relaxing the mitigation sequence process was the issuance of 

Nationwide Permits for single-family residential development.  The NWP allows the 

destruction of up to 0.5 acre of non-tidal wetlands for the construction or expansion 

of a single-residence family home.  Under the NWP, an applicant does not need to 

demonstrate that the proposed site is the least damaging alternative (Federal Register 

1995b). 

 

In 1996, the Corps concluded that compensatory mitigation may be appropriate for 

some NWP.  Permittees could satisfy the requirement through mitigation banking 

Credits or in-lieu payments “to organisations such as Nature Conservancy” (Federal 

Register 1996, p.65922).  

 

Stream mitigation  

 

Streams are considered to be waters of the US and discharges are regulated under the 

CWA and hence should be subject to the mitigation sequence (avoid, minimize and 

compensate). 

 

Some aquatic resources are hard to replace and generally streams are considered to 

be a hard to replace resource.  Also stream restoration science is not advanced nor as 

successful as wetland restoration (Federal Register 2008). 

 

Discretionary language  

 

Discretionary language should be used in the ‘new rule’ to allow for the regional 

variations in resource types, projects impacts and compensatory mitigation practices.  

This flexibility is also needed so the federal banking program can complement State 

and local laws and regulations. 

 

Watershed approach 

 

Poor project planning, site location, design and management are causes of mitigation 

failure (Lonkhuyzen et al. 2004).  It has been estimated that 50% of wetland 
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restoration and creation projects have failed due to poor site selection and hydrologic 

regimes (Brown 1999).  Trying to build a wetland in an area where historically there 

has never been one, requiring complex engineering designs rather than a site with 

inherent, naturally-occurring hydrology, can be futile.  Other primary site problems 

include topography, soil and vegetation (Gardner 1996, Lonkhuyzen et al. 2004, 

Zedler 1996).  Race and Fonseca (1996) identified other issues (such as incorrect 

elevation, small size, invasion of exotic species and incorrect contouring).  Many 

mitigation projects fail to appreciate the complexity of ecosystems and their 

interactions with the surrounding landscape (Sudol and Ambrose 2002). 

 

In-lieu fee programs 

 

In-lieu fee (ILF) programs are an important mechanism for providing mitigation as 

some regional areas have a limited potential to establish mitigation banks.  ILF 

programs in the past have not been subjected to the same rigorous mitigation 

standards as mitigation banks and in some cases compete with mitigation banks at 

the determinant to the environment (Federal Register 2008). 

 

Incorporate the principles of landscape ecology and ecological restoration 

 

Numerous benefits are associated with the type of consolidated, large-scale 

mitigation that is realized through a mitigation banking system.  Larger (off-site) 

wetland systems are more ecologically valuable than smaller (on-site) isolated 

wetlands created from individual mitigation efforts.  Habitat fragmentation is 

avoided and edge effects reduced (Gardner 1996, Veltman 1995, Silverstein 1994, 

Reppert 1992).  Larger areas devoted to restoration in a catchment have a greater 

potential to sustain ecosystems (Fernandez 1999).  The ecological benefits include 

providing a more diverse habitat for a larger variety of fauna and flora species, 

preventing in-breeding and promoting species stabilization and allowing the wetlands 

to adapt to changes in the ecosystem (Krebs 1994). 

 

On-site mitigation helps minimize the destruction of critical habitats because it has a 

more likely chance of capturing the qualitative difference in wetland functions.  
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Isolated ecosystems have a much lower success rate than the larger, contiguous 

ecosystems (Zedler 1996). 

 

Mitigation banking also relieves unskilled owners, managers and developers of the 

long-term responsibility required for maintenance, placing this in the hands of 

experts obliged to manage each bank.  Mitigation banking can be targeted to address 

specific environmental objectives, such as improving the wetland through exotic 

species eradication.   

 

The National Research Council review (loc.cit.) states that Credits from a mitigation 

bank are potentially of the highest ecological value.  Commercial mitigation banks 

have the initial capital to invest in compensation in-advance of permitted impacts, as 

well as providing project development and management expertise, and assume legal 

responsibility for the mitigation bank to comply with the permit conditions 

(Committee on Mitigation Wetland Losses et al. 2001). 

 

Gardner (1996) likewise concludes that banks can finally provide a solution to the 

long-standing problem of how to offset cumulative impacts from development, 

particularly large development projects. 

 

When the compensatory mitigation requirement was first established (the 1990 

MOA), permittees were expected to provide replacement wetlands that were similar 

to the wetlands destroyed (in-kind) and were located on or adjacent to area destroyed 

(on-site).  Originally, on-site mitigation was preferred by environmentalists and 

regulators because it replaced the lost wetland under similar circumstances.   

 

This approach was considered a failure as the ‘promise’ of a full restoration of 

degraded site allows a natural wetland to be destroyed, introducing a delay between 

the construction and successful mitigation project.  On-site mitigation is generally 

compromised by the impacts of the construction and the development itself.  On-site 

mitigation has been known to delay construction for up to seven years and 

significantly contribute to project costs (Dotzour  and Manning 2002). 
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The governing agencies have gradually realized that on-site mitigation results at an 

abundance of ‘postage stamp’ mitigation sites - small, fragmented, isolated wetlands 

that have failed to produce any wetlands of ecological value (Ruhl et al. 2005, 

Silverstein 1994, Pavelka 2004).  On-site mitigation has also resulted in slack 

monitoring, lack of enforcement and serious administrative concerns (Gardner 1996, 

Neal 1999, Veltman 1995, Shabman et al. 1994).  The main contributing factors to 

this are the volume of on-site projects and the lack of agency resources. 

 

Larger mitigation projects involving banks are likely to be more cost-effective and to 

create more ecologically sound wetlands than on-site compensatory mitigation by 

individual developers.  The bank also is not limited by the development constraints 

on-site and allows for a more appropriate site to be selected.  Mitigation in-advance 

takes place before the development has started, providing a greater likelihood of 

successful restoration, enhancement and creation (because Credits are only granted 

when the prescribed performance standards are met).  This also gives a financial 

incentive to the bank to succeed (Gardner 1996, Veltman 1995, Pavelka 2004, 

Reppert 1992). 

 

Tracking mitigation projects  

 

Regulatory agencies have difficulty in monitoring mitigation projects for two 

reasons: compliance and assessment of performance criteria, due to a lack of both 

clarity and sufficient information on the permits (Cole and Shafer 2002).  To 

improve the mitigation process adequate resources must be made available to 

monitor the mitigation projects during and after the construction phase.  Cole and 

Shafer (2002) suggest that mitigation projects should be tracked on a national 

database and annual reports issued about compliance and success.  The Corps is 

deploying RIBITS (Regional Internet Bank Information Tracking System) to track 

all mitigation bank information (Federal Register 2008). 

 

Compensation hierarchy 

 

Mitigation bankers argued that the ecological standards required for banks were of a 

higher standard than other forms of mitigation.  A variety reasons have caused this 



70    An Investigation of a Process for Environmental Banking appropriate to Queensland 

 
 

higher level, from agency scepticism that banks can provide mitigation to investment 

companies providing capital for mitigation banks.  The National Mitigation Banking 

Association (NMBA) went on to lobby that there was no incentive for mitigation 

bankers to provide high quality banks as there was no preference to utilise bank 

credits (Hough 2009). 

 

Wetland protection – rule does not protect wetlands 

 

Environmentalists worry that mitigation banks will accelerate wetland destruction 

(resulting in a net loss).  The main argument is that when Credits are issued for the 

restoration and/or enhancement of a previously existing wetland there is no new 

wetland.  The development results in a net loss in quantity or function when those 

Credits are used to compensate for wetlands destruction elsewhere (Brooks et al. 

2005, Zedler 2004).  They also argue that it will allow developers to buy permits for 

wetland destruction.  It has been argued that if there were greater restrictions on 

wetland destruction, there would not be a need for mitigation banking (Zedler 2004).  

However Zedler (2004) then goes on to acknowledge that such restrictions to the 

rights of landowners in the US would not be tolerated.  Similarly moratorium on 

wetland losses would not prevent future wetland loss due to climatic changes and 

hence restoration abilities must be improved.  

 

Wetlands present a leading problem.  They are highly differentiated and their 

functional value is obvious but difficult to quantify.  Some level of (concurrent) 

command-and-control regulations would seem to be unavoidable to ensure wetland 

protection.   

 

The National Wildlife Federation believes that there is too much emphasis on 

mitigation banking, with its potential to redistribute wetland resources within a 

catchment.  The regulatory agencies should determine where they want mitigation 

projects located in conjunction with watershed plans and prioritize wetland 

restoration however the majority of watersheds do not have plans (Landers 2006).  

Mitigation efforts, including banks, must be planned as part of a strategic, catchment 

or landscape approach if they are to be significant.    Opportunities and constraints 

for restoration and creation should be identified, mapped and prioritised.  Catchments 
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should drive mitigation sites (not mitigation sites drive the re-configuration of 

catchments) (Zedler 2004, Race 1996).  

 

Aquatic resource functions, services and values 

 

The administrating agencies still have not agreed on a standard approach for 

assigning Credit values (ratios).  Banking requires a system for comparing mitigated 

wetlands to natural wetlands.  Such an exchange requires placing a value on wetlands 

(to establish what the replacement ratio is).  This is difficult because wetlands are 

complex and most likely never will be completely understood in technical terms.  

The Corps and the USEPA did confront this issue and provided broad guidelines for 

valuing wetlands; this only resulted in years of inconsistency due to individual State, 

regional and district interpretations of the guidelines. 

 

Due to the limitations and complexity of wetland functional assessment methods, 

Credits and debits (respectively, that is units of measure representing the 

environmental commodities to be traded [functional or measure of area] also 

representing the lost functions at a project site) have generally been measured as a 

mitigation ratio.  The replacement ratio is reported as insufficient to protect wetland 

resources because permit conditions do not focus on replacing lost function (Brooks, 

Wardrop, Cole and Campbell 2005, Zedler 2004, Sudol and Ambrose 2002, Brown 

and Lant 1999, Cole and Shafer 2002).    Fixed ratios are simplest to administer but 

fail to take into account the function of the wetland - its variety, condition and 

species diversity.  There still has not been any single, universally-accepted 

assessment procedure to determine wetland functions (Breaux and Serefiddin 1999). 

 

In 2002, the Corps issued a Regulatory Guidance Letter which encouraged the use of 

functional assessment and seeks to ensure a ratio of 1:1 is used when impacted 

functions are high.  Conversely, if impacted wetland functions are low, a lower ratio 

may be used (US Army Corps of Engineers 2002).  The USEPA is divided 

administratively into 10 regions.  Each region has its own guidelines and ratio 

requirements.  For example, draft guidelines for region 4 give the following 

compensation ratios:  

 Restoration 2:1 
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 Enhancement 4:1 

 Creation 6:1 

 Preservation 10:1 to 60:1 

 

The majority of agencies choose to value the wetland by acres alone with a greater 

than a 1 : 1 ratio.  Three-to-one is often used to allow a margin of error with 

restoration.  The ratio is not greater due to the original policy only requiring no net 

loss of wetlands (as opposed to eventual gain suggested by other offset policies). 

 

The inconsistencies with mitigation banking have caused many potential bankers and 

bank customers to consider it still too risky to warrant strong support.  Risk has been 

acknowledged in three areas - ecological, market and regulatory.  Ecological risk is 

where wetland bank will fail and will not achieve certification, hence will be unable 

to sell Credits.  Mitigation in-advance (of development impacts) requires the bank to 

be an ecological success before Credits are allowed to be sold.  Market risk relies on 

a sufficient demand for mitigation Credits.  The market for Credits depends upon the 

demand for Credits, which in turn depends upon regulation demanding mitigation for 

unavoidable wetland loss.  Lastly, regulatory risk depends on a uniform approach 

provided by legislation (Neal 1999, Veltman 1995, Gardner 1996).   

 

Veltman (1995) argues that a single piece of governing legislation would lower the 

above risks and eliminate inconsistencies.  A reasonable opportunity for the private 

sector to profit from mitigation banking must exist for it to gain private sector 

support and engagement.  Developers argue that clear standards should be published 

indicating what type of wetlands can be developed.  This will allow developers to 

anticipate what sites are unavailable (Gardner 1996).    

 

Mitigation effectiveness  

 

The first report published in the National Wetland Mitigation Bank Study24 stated 

there are many advantages to the environmental banking concept.  The two 

considered to be most important are that (i) it allows for the consolidation of losses 

                                                 
24 US Congress authorised the 1990 Water Resources Development Act which authorised the Corps to 
investigate mitigation banking, resulting in the National Wetland Mitigation Banking Study. 
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into large areas rather than smaller unviable areas, and (ii) compensation is provided 

before any losses take place (Reppert 1992).  Mitigation banking has gained support 

from environmental organizations such as the Environmental Defense Fund, Society 

of Wetland Scientists, and Nature Conservancy (LeDesma 1994, US Environmental 

Protection Agency 2007). 

 

Comments on mitigation banking – streamlining the process for establishing 

mitigation bank by implementing deadlines for the approvals process 

 

Mitigation banking is attractive to developers because it offers greater certainty in 

the development and approvals system.  It streamlines the regulatory process, 

providing mitigation in-advance which greatly reduces the time and effort required in 

development and implementing mitigation projects.  It also eliminates the lag time 

that occurs between destruction of a wetland and successful mitigation.  Credits can 

be purchased prior to the development starting, and hence mitigation occurs in-

advance of wetland destruction (Environmental Law Institute 1994a, Gardner 1996, 

Salvesen 1995, Veltman 1995, Reppert 1992, Neal 1999).  Mitigation requirements 

can put developers in the difficult position of having to build something in which 

they have limited expertise or interest; banking allows the cost of mitigation to be 

part of the project.  The developer can thus budget accordingly (rather than as an 

afterthought with little planning). 

 

Smaller developers or developers who lack the financial resources and/or expertise 

necessary for mitigation projects can readily participate in a banking scheme without 

having to develop their own mitigation project.  The developer simply purchases the 

necessary amount of Credits to compensate for the impact from an accredited bank 

(Brown and Lant 1999, Gardner 1996). 

 

Developers already provide offsets, and a formal legal banking system would 

standardise the approach, eliminate inconsistencies and consolidate the practice, and 

make it standard procedure.  It creates a more uniform currency for valuing wetlands. 

 

A substantial development industry devoted to the restoration and creation of 

wetlands has emerged.  The US National Mitigation Banking Association was 
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established in 1998; its goals are to promote Federal legislation and regulatory policy 

that encourages mitigation banking and conservation banking.  There is also an 

annual National Mitigation Banking Conference that is in it 11th year.  The 

conference has recently changed its name to National Mitigation and Ecosystem 

Banking Conference for 2009, to accommodate the growing number of 

environmental bank opportunities.25   

 

Need for clarification – which permits are affected 

 

Permits generally have ecological performance standards relating to mitigation 

requirements.  Some permits have specific performance requirements while others 

contain more general performance standards and some permits do not contain any 

success criteria at all (Cole and Shafer 2002).  The lack of detailed ecological 

performance standards makes it difficult for regulators and bankers to determine 

when the success criteria has been met. 

 

Wetland structure is often examined in mitigation as a measure of the success of the 

project.  Permits rarely have a requirement for functional success - due to time and 

cost constraints brought about by the difficulty in assessing wetland function.  

Detailed conditions of the mitigation site must be pre-recorded.  Cole and Shafer 

(2002) comment the no net loss policy has had a positive effect on wetland 

mitigation and is replacing natural wetlands that have been lost as a result of 

development.  However this was followed by caveat saying this statement was based 

on area only and would have failed if functional lift been taken into consideration. 

 

Economic issues  

 

Land acquisition is the biggest financial hurdle for potential bankers.  The most 

common funding option is the advance-credit sale option.  By selling a number of 

Credits in-advance, the banker can gather sufficient funds to begin environmental 

improvements.  The advance-sale option involves a degree of risk (if the bank fails to 

get accreditation), leaving the bank sponsor liable for any Credits sold.  Different 

                                                 
25 The author has attended two National Mitigation and Ecosystem Banking Conferences  in the 
United States in 2008 and 2009. 
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States have different rules, with many not allowing any Credits to be sold before the 

land ownership is secure and restoration plans approved (Hemminger 2003).  Some 

Corps Districts require a completely restored, functioning wetland before the final 

bank approvals and Credit sales.  

 

Large developments may have numerous small mitigation requirements; banking 

provides a means for combining these into one large bank, gaining a far greater 

ecological impact and providing cost efficiencies.  A developer may choose to 

establish his/her own bank for future developments, or use an existing accredited 

bank.  Credits can only be used once the bank is functioning as a viable habitat. 

 

Economies-of-scale exist.  In 1992, nearly one-half of the wetland mitigation banks 

were State Highway banks.  Large transport projects are often divided up into many 

smaller, more manageable phases.  This is effective from an operational an 

administration viewpoint but creates difficulties for mitigation.  Mitigation on several 

small projects is expensive and economies-of-scale are lost.  Many State Department 

of Transports have discovered the cost per acre increases as the size of the mitigation 

site decreases (White and Ernst 2003).  Fernandez noted in her 1999 study there is 

31% decline in costs per acre for each 10% increase in mitigation project size.  

 

The increased financial resources directed at banks allow for optimal bank site 

selection as well as more appropriate technology to ensure success.  A bank can earn 

extra Credits with more complex, important or endangered species banks providing 

an incentive to explore scientific innovations in their restoration and creation. 

 

Permission to use some of the Credit sales in-advance of final bank certification 

allows for an early return on the invested funds.  If the Credit prices are high enough, 

the sale of a small number of Credits may yield enough revenue to encourage private 

investment in Credit development (Committee on Mitigation Wetland Losses et al. 

2001). 

 

Overall, mitigation banks offer landowners an additional use and thus another 

economic benefit.  
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Implementation issues 

 

Mitigation projects in general suffer from lack of monitoring, which has led to poor 

compliance (with the permit objectives/performance indicators).  Lack of 

enforcement is the biggest factor affecting compliance, mainly as a result from the 

increased work loads on government agencies from having to monitor many isolated 

mitigation projects (Hornyak and Halvorsen 2003, Race and Fonseca 1996). 

 

The main criticism of mitigation banking arises from the uncertainty of offsetting 

and hence its long-term success.  Technical expertise (or lack thereof) plays a critical 

role in this success.  Sound mitigation is costly and time-consuming and should not 

be undertaken by a party that is not flexible enough to make mid-project corrections.  

Many consider careful design and sufficient financial backing are the key elements to 

success particularly where restoration banks are nominated (Hornyak and Halvorsen 

2003, Gardner 1996, Neal 1999, Veltman 1995).   

 

Consolidating smaller mitigation projects into a bank enables the regulatory agencies 

to monitor mitigation projects more effectively, whilst limiting their costs.  

Mitigation banking also simplifies regulatory enforcement as much of the offsetting 

is consolidated in one larger site rather than across multiple smaller sites.  

Monitoring is simplified and easier, promoting long-term wetland vitality (Gardner 

1996, Veltman 1995). 

 

Transfer of responsibility  

 

The transfer of responsibility from the permittee to the mitigation bank is one of the 

main incentives for using mitigation banks (Federal Register 2008). 

2.2.29 Summary 
 
Whether intentional or not, the US Clean Water Act has become the principal 

legislation governing wetlands and mitigation banking.  This has created an array of 

problems because the CWA does not specifically regulate wetlands, nor does it 

define wetlands.  The terms ‘mitigate’, ‘mitigation’ and ‘mitigation banking’ also do 
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not appear in the Act; the CWA only prohibits the discharge of pollutants into the 

navigable waters of the US without a permit.   

 

It took many years of court cases to clarify that pollutants, includes material that 

could be used to fill a wetland26 , and that navigable waters includes wetlands.  The 

majority of documents that govern mitigation banking are still not legally- binding 

regulations.  Only the CWA Section 404(b)(1) Guidelines are legally-binding 

regulations.   Frequently, the administrating agencies use less formal documents such 

as Memoranda of Agreement (MOAs) and/or Regulatory Guidance Letters to 

interpret the requirements of the CWA and the guidelines.  A major concern is that 

the existing regulations and policies do not specifically mention the use of mitigation 

banks, and therefore the Guidance documents are subject to individual agency 

interpretation, amendment and revocation without notice. 

 

As already described, wetland mitigation banking began in the early 1980s and it 

only received combined Federal agency support in 1990.  It had no uniform Federal 

Guidance until 1993 when the US Army Corps of Engineers and the Environmental 

Protection Agency issued an “Interim National Guidance” (US Environmental 

Protection Agency 2007).  This was later superseded by the 1995 Federal Guidance, 

which remained as the most recent agency-guiding document.   With so many 

mitigation banks then operating around the US, Congress required the Corps and the 

USEPA to issue regulations establishing performance standards for mitigation banks 

(McElfish 2006).  The ‘new rule’ was published only earlier this year (2008).  Until a 

single agency unifies the approach, there is a view that inter-agency disputes (for 

example, the over allocation of credits, accreditation of banks, etc.) will continue to 

weaken the concept (Veltman 1995, Race and Fonseca 1996)).  However, it is 

strongly believed by the entire banking industry (represented by the National 

Mitigation Banking Association) that the ‘new rule’ will address many of the 

inconsistencies (Lewin 2008).  Only then will delays in the decision-making process 

(that leaves potential bankers frustrated with the bureaucracy (Marsh et al. 1996) and 

take up to four years to get approval (Hemminger 2003)) become history.   

                                                 
26 Draining of a wetland does not ‘trigger’ the CWA; it is only when fill material is discharged into a 
wetland that action is evoked. 
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If Queensland (or Australia) is going to implement ‘offsets’ or an environmental 

banking program, we must learn from the North American experience and avoid 

going down the long difficult evolutionary path at detriment  to the environment.  

This is discussed in more detail in Chapters 3, 5 and 7.  

2.3 The ‘new rule’  
 
The aims of the ‘new rule’ (33 CFR Parts 325 and 332 Compensatory Mitigation for 

Losses of Aquatic Resources) are to establish performance standards to promote the 

policy goal of no net loss of wetlands by promoting the use of wetland mitigation 

banks (US Environmental Protection Agency and US Army Corp of Engineers 2006, 

Federal Register 2008).  In attempting to rectify the tumultuous history of guidelines, 

the ‘new rule’ reaffirms the mitigation sequence as the only method available for 

anyone wishing to obtain a permit and recognises that restoration is still an 

uncertainty.  Avoidance should always be the first step.  For unavoidable impacts, 

the ‘new rule’ was based the recommendations and findings of the 2001 National 

Research Council review to improve the planning, implementation and management 

of mitigation projects.  The ‘new rule’ does not change when mitigation is required 

but does change where and how it is to be implemented. 

 

The ‘new rule’ does not alter existing regulations, particularly Section 404(1)(b).  

However, the 1995 Federal Guidance for mitigation banks and 2000 In-lieu Fee 

Guidance have been superceded by the ‘new rule’.  Parts of the 1990 MOA have also 

been superceded. 

 

There are three ways to provide mitigation:  Permittee-responsible mitigation, 

mitigation banks, and in-lieu fees.  Whilst the ‘new rule’ aims to establish practicable 

equivalent standards for the three options, administrative and procedural 

requirements for each will vary.  The main difference lies in the procedures and 

timing of requirements. 
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The ‘new rule’ aims to clarify the requirements for mitigation, improve quality and 

success of mitigation, and increase predictability and efficiency in the regulatory 

program.  The USEPA and the Corps state the major themes of the ‘new rule’ are: 

 Implementing equivalent, effective standards across all mitigation; 

 Emphasizing the best available science in: 

o A watershed approach; 

o Improved mitigation planning and site selection; 

 Ensuring predictability, transparency and efficiency; and 

 Expanding public participation. 

 

There is clear emphasis that the performance standards are to be ecologically-driven 

and based on the soundest available science.  The USEPA and the Corps believe the 

‘new rule’ will balance the three permitted uses for providing mitigation (i.e. 

permittee-responsible, mitigation banks and ILF).  The ‘new rule’ will help improve 

the ecological success of projects but the ’rule’ itself can not guarantee success.  

Ecological success ultimately depends upon project planning, site selection and 

implementation.  The ‘new rule’ cannot provide specific ecological performance 

standards, but it does provide general principles for these standards.  They must be 

developed on a District by District basis to address the specific objectives of the 

each mitigation project. 

 

A clear compensatory hierarchy has been established for determining the most 

appropriate method of mitigation.  The priority is to ensure ecological success of 

mitigation not the source of mitigation: 

1. Credits from a mitigation bank; 

2. Credits from an in-lieu fee program; 

3. Permittee-responsible mitigation using a watershed approach; 

4. Permittee-responsible mitigation on-site; 

5. Permittee-responsible mitigation off-site. 

 

This hierarchy was developed after considering (a) administrative concerns and 

environmental considerations to reduce risk and uncertainty associated with 

mitigation, and (b) temporal loss of aquatic resource functions and services.  By 
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favouring mitigation projects that are farther along in the planning process (such as 

mitigation banking), authorities are thus better equipped to meet watershed goals. 

 

The primary objective of the watershed approach is to maintain and improve the 

quantity and quality of wetlands through the strategic selection of mitigation sites.  

This involves consideration of the watershed dynamics, and how locations and types 

of mitigation address those needs.  The evaluation of mitigation does not require a 

formal watershed plan; if one exists it is to be used, however, through a watershed 

approach. 

 

Mitigation banks are the environmentally-preferred method of providing mitigation 

because they provide less risk than other options (Federal Register 2008).  This 

requires that a bank must have an approved mitigation plan in place (and other 

assurances) before any of the Credits can be used to offset impacts.  The USEPA and 

the Corps agree that such banks have the greatest likelihood of providing successful 

mitigation.  The reasons are clear: a mitigation bank consolidates smaller mitigation 

projects into a larger project providing a more ecologically-valuable parcel; the bank 

is initiated in-advance of permittee impacts, reducing temporal losses; and banks 

generally have greater up-front planning from scientific expertise and financial 

investment (Smith and Evans 2008). 

 

The ecological success of a mitigation bank depends on having sufficient funds to 

undertake the necessary bank construction.  The Corps and the IRT require the 

amount of financial assurance to reflect the quantity and quality of work to undertake 

the necessary activities and hence to ensure the ecological success of the mitigation 

process.  Financial assurances are necessary in the event the bank sponsor is not 

performing according to plan 

 

The ‘new rule’ implies that, by establishing banks as the preferred method of 

providing mitigation, it will stimulate an increase in the number of banks and hence 

the number of Credits available and thus meet the stated requirements of the 2004 

National Defense Authorization Act.  
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The agencies recognise that there are advantages for using non-profit and 

government agencies as mitigation sponsors.  The agencies believe the main 

advantage is that these do not need to earn a profit and hence are more likely to act in 

the public interest.  At the same time, the agencies recognise the financial incentives 

produced by a third-party commercial bank are more likely to produce effective, 

timely and high quality mitigation than the non-profits organizations.   

 

For those reasons, the ‘new rule’ states that mitigation bank sponsors may be either 

commercial, non-profit or government agencies, while ILF programs are limited to 

governmental and non-profit entities.  The ‘new rule’ is not without its critics, 

because government agencies are not necessarily the best entities to manage long-

term financial funds.  Some US States have an enormous deficit, and the large sums 

of money for environmental management may slowly be reduced as more ‘urgent’ 

priorities arise (Teresa 2008). 

 

The preference for on-site mitigation is low because the failure rate of projects is 

high.  In-kind mitigation is preferable to out-of-kind as it is more likely to 

compensate for the functions and services lost at the impact.  In-kind is defined as a 

resource of similar structural and function type to the impacted resource.  Out-of-

kind can be used if the Corps agrees it will serve the needs of the watershed. 

 

Off-site mitigation can lead to a transfer of wetlands from urban to rural areas.  

Wetlands in urban areas provide important functions and services, but self-sustaining 

ecological projects may not be feasible in urban areas due to changes in land use and 

impacts to hydrology and groundwater (as well as upland protection and 

connectivity).  Land with the necessary requirements may not be available in urban 

areas 

 

The ‘new rule’ prefers restoration as the first mitigation option because it has the 

greatest likelihood of success.  Impacts to uplands are reduced.  Gains in aquatic 

functions are greater than through enhancement or preservation.  Enhancement 

differs from restoration and rehabilitation; the objective of enhancement is to 

improve existing functions.  Restoration objectives are to return the natural and/or 

historic functions to a degraded resource.  Preservation has been acknowledged as 
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being useful for protecting difficult-to-replace resources; it does not however, result 

in new wetlands and thus does not meet the policy goal of no net loss.  If 

preservation is combined with restoration or establishment, it can be an important 

tool to protect aquatic resources in a watershed.  Credits are more likely to be issued.  

 

It is not feasible to require buffers for all projects.  If a buffer is necessary component 

of ensuring long-term viability and providing successful ecological function of an 

adjoining mitigation project (for example contributing to habitat or corridor 

connectivity), a buffer can be part of a mitigation project.  If that is the case, Credit 

will be provided for the buffer.  The need for inclusion of a buffer is determined by 

the Corps. 

 

The ‘new rule’ states that all mitigation projects should have a “high level functional 

capacity even when compensating for degraded or low quality resources” (Federal 

Register 2008, p.19601).  Wherever possible, functional and conditional assessment 

methods should be used to quantify Credits, although an acre-to-acre method can 

also be employed.  Replacement ratios may be adjusted depending on the quality of 

the impact site compared with what a mitigation bank provides.  A conditional 

assessment method allows for an index of biological integrity 

 

One-to-one acreage replacement may not adequately compensate for the functions 

and services lost.  Some methods available for assessing functions and condition 

include hydrogemorphic assessment.  The Corps and the USEPA are still developing 

methods to ways ecosystem services. 

 

There have been mitigation projects in the past, as well as banks, that have not 

succeeded in replacing impacted functions and services.  The ‘new rule’ aims to 

overcome those problems and increase the success and quality of mitigation projects 

by focusing on-site selection at a landscape and watershed scale demanding 

enforceable permit conditions (particularly ecological performance standards), 

dictating monitoring, and undertaking adaptive management when needed.  The 

Corps and the USEPA have recognized there are resources that are difficult to 

replace.  Avoidance and minimization have been emphasised in these circumstances. 
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The agencies maintain that ‘discretionary language’ is necessary because resource 

types, project impacts and mitigation projects can vary widely across the country.  

The Corps and USEPA believe ‘discretionary language’ is necessary to allow a level 

of flexibility when accounting for regional variations in resources - as well as State 

and local laws - to deliver cost-effective, appropriate mitigation. 

 

ILFs have been retained because in some States (for example Nevada) there are few 

mitigation banks and little potential for their development.   

 

The Corps tracks permitted impacts though an OMBIL Regulatory Module (or ORM-

2) database.  The Regional Internet Bank Information Tracking System (RIBITS) is 

an interactive website to track the status of mitigation banks and provide up-to-date 

information to bank sponsors and their customers.  To date only a few of the 38 

districts are using RIBITS.  The Corps is, however, considering using RIBITS as the 

standard tool for tracking ILF programs. 

 

The mitigation plan must have a monitoring period of no fewer than five years.  The 

monitoring period starts when the mitigation project has met all the performance 

standards.  Longer-term monitoring may be required for wetlands with a slow 

restorative rate.  The agencies have noted that there was no consensus about the 

length of the monitoring period.  The permittee or the bank sponsor is responsible for 

submitting the monitoring reports.  If monitoring reports are not submitted, the 

permittee or sponsor is in breach of the terms and conditions of the permit or bank 

Instrument, and compliance actions may be taken. 

 

The mitigation project must ensure permanent protection of the site through the 

appropriate legal and real estate mechanisms (such as a conservation easement). 

 

Long-term management and on-going maintenance is often necessary for a 

mitigation project to fulfil its objectives.  The provisions for long-term management 

are provided in the permit conditions. 

 

There is a difference between financial assurances and long-term management.  

Financial assurances are to ensure the construction of the project is completed in 



84    An Investigation of a Process for Environmental Banking appropriate to Queensland 

 
 

accordance with the specified plans.  Funding for long-term management requires a 

non-wasting endowment.  It may not always be necessary to include provisions for 

long-term management.  If long-term management is no longer needed at a site, the 

responsible party can contact the Corps to request the long-term management 

provisions are voided.  However, management needs to recognise that conditions 

(ecosystems) are dynamic and planning needs to accommodate this.  Long-term 

management funds should include inflationary adjustments (for example Consumer 

Price Indexed annual adjustments). 

 

While the ‘new rule’ was developed by both the Corps and the USEPA, the Corps is 

the primary authority administering the new regulations.  An Interagency Review 

Team (IRT) is to be established to assess banks.  The IRT members include 

representatives from the USEPA, National Marine Fisheries Service and the 

USFWS.  Other agencies may be included at the discretion of the Corps.  The IRT 

provides expertise and advice to the Corps to evaluate bank applications.  The 

members of the IRT have the option to sign the bank Instrument to show they agree 

or they can submit a letter of concurrence.  However, the Corps retains the final 

authority to approve bank Instruments (regardless of whether other agencies sign it). 

 

A template for Credit release schedule(s) for mitigation banks was not included in 

the ‘new rule’ because these were are likely to vary from project to project.  Under 

no circumstance can the same Credit be used for other permitted activities, nor can 

they be used retrospectively. 

 

The definition of adaptive management accounts for challenges that can occur with 

mitigation projects, and in dealing with unforeseen changes to projects. 

 

In the fiscal year of 2005, the Corps authorised 20,754 acres of wetland impacts and 

required through mitigation that 56,693 acres be restored, established, enhanced or 

preserved.  From 2001 to 2005, the average annual impact to wetlands was 23,000 

acres - with an average mitigation requirement of 50,000 acres (Federal Register 

2008). 
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2.3.1 ‘New rule’ summary 
 
The ‘new rule’ for mitigation banking has only been in effect for one year and it will 

be some time before the full extent of its impact is known (or studies published in 

peer reviewed journals).   However the 2009 National Mitigation and Ecosystem 

Banking Conference provided some useful insights from all perspectives on how the 

‘new rule’ is progressing27. 

 

“the new regulation represents significant progress but much depends upon 

implementation in the field..” 

 

National Mitigation Banking Association (NMBA) 

 

At the NMBA annual meeting, the greatest concern with the ‘new rule’ was the 

inconsistent regional interpretation and implementation with many of the Corps 

districts not complying with the preference for mitigation banking (Sheri Lewin 

outgoing NMBA president).   

 

The University of North Carolina and the NMBA (BenDor 2009, Howard 2009) are 

undertaking a survey about the ‘new rule’ and its implementation.  Preliminary 

survey results indicate that over half of respondents were mitigation bankers28 who 

believe that nothing had changed since the ‘new rule’ was implemented29.  It must be 

re-emphasised that these results are a snapshot of the survey data at a halfway stage 

and are subject to change.   

 

                                                 
27 The National Research Council 2001 study, Compensating for Wetland Losses under the Clean 
Water Act was the main guide for developing the ‘new rule’.  Nine of the original committee members 
from this study are currently reviewing the ‘new rule’.  A preliminary report was published in the 
2009 March-April Environmental Law Institute National Wetlands Newsletter (paid subscription 
only) that has indicated positive results.  A longer critique is forth coming in the next Stetson Law 
Review Journal by Royal C. Gardner.  
28Respondents to the survey: mitigation bankers 54%, consultants 34% and ‘other’ 12% (Howard 
2009). 
29 The ‘new rule’ has made bank approval: Harder 35% , easier 13% and not changed 52% (Howard 
2009). 
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Capital Investment 

 

Investment firms that specialize in environmental restoration projects believe the 

‘new’ rule has had a positive effect on the industry.  Timbervest (Orr 2009) believe 

there are three main aspects of the ‘new rule’ that stand out and affect willingness to 

invest capital a) the level of certainty and surety that a uniform national standards 

represents, b) the ‘new rule’ rewards and incentivizes investment in ecologically-

sound restoration projects and c) the preferential hierarchy for mitigation banks in 

going to increase the scale of the banking market.  They go as far as stating that the 

patchwork of guidance that existed before the ‘new rule’ really prevented investment 

in mitigation banking. 

 

Combined conservation and mitigation banks 

 

The USEPA undertook a review of third-party compensatory mitigation in California 

and noted a significant increase in the number of larger banks being proposed 

because they are a combination of wetland mitigation banks (CWA section 404) and 

conservation banks (Endangered Species Act) (Raffini 2009).  The combined 

conservation and mitigation banks also result in multiple services areas for the 

different types of credits. 

 

The Corps is investigating how to leverage wetland mitigation and conservation 

banks and the associated challenged due to the different federal legislation (Gaffney-

Smith 2009). 

 

United States Environmental Protection Agency (USEPA) 

 

The ‘new rule’ introduces equivalent standards for all forms of mitigation by 

requiring all mitigation providers to comply with the same high mitigation standards 

that many mitigation banks were already performing at.  The ‘new rule’ 

acknowledges that there were ecological and administrative advantages of mitigation 

banking and therefore it is the preferred option for providing mitigation. 
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However, in response to the NMBA claims of inconsistent regional implementation 

of the mitigation preference, the USEPA and the Corps state that the preference 

hierarchy is filled with caveats.  The District Corps staff evaluate compensatory 

mitigation options and require the option that is environmental preferable with a 

watershed approach.  The ‘new rule’ hierarchy preference is not mandatory but it 

does lay out a clear framework and requires the Corps to articulate why the first 

option was not used (Hough 2009). 

 

The Corps and the USEPA also stated that equivalent standards (or equivalency) 

does not mean identical.  There are different mechanisms for providing mitigation 

and each has their own inherent differences. 

 

The Corps 

 

Chief of the Corps Regulatory Program (Gaffney-Smith 2009), stated that there are 

38 Corps Districts with approx 1,300 people working on the regulatory program and 

mitigation banking is one small component of their overall regulatory tasks 

(mitigation banking is one of eight performance measures). 

 

The Corps and the USEPA are rolling out national training seminars for employees 

including, Interagency Review Team training, Compensatory Mitigation workshops, 

Regulatory Executive seminars and the Regulatory National Conference to address 

the ‘new rule’ implementation. 

2.4 The process of wetland mitigation banking 
 
The following describes the process of mitigation banking from the regulatory 

permitting side. 

2.4.1 The Section 404 permit procedure 
 
If a development project requires a wetland to be filled during construction, the 

developer must apply for a permit to do so.  Section 404 of the CWA authorises the 

Corps to issue permits for the discharge of fill material into a wetland.  The 

application is first assessed against Section 404(b)(1) guidelines.  This Section refers 
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to the mitigation sequence process.  The applicant must first demonstrate that all 

practicable steps have been taken to avoid the impact and that every practicable30 

step to minimise that impact has occurred.  Only then is it appropriate to consider 

compensatory mitigation as a permit condition.   

 

Compensatory mitigation involves actions to offset the unavoidable adverse impacts 

to wetlands authorised by a Section 404 permit, and compensatory mitigation ensures 

that Section 404 permit complies the Section 404(1)(b) guidelines.  An individual 

(standard) Section 404 permit is issued after a discharge complies with 40 CFR Part 

230 (the ‘new rule’) ( permittee is the individual or entity that receives a Section 404 

permit). 

 

Applicants for Standard Permits 

 

Applicants for Standard Permits are encouraged to have a pre-lodgement meeting 

with the Corps (and with any other appropriate agencies) to discuss potential 

mitigation requirements and information needs.  A public notice is required to be 

posted for any activity that may need a Section 404 permit.  This notice must explain 

how the impacts were avoided, minimized and/or would be compensated for31.  

Other local, State or Federal agencies may become involved. 

 

There are three mechanisms for providing compensatory mitigation: 

1. Permittee-responsible mitigation; 

2. Mitigation banks; and 

3. In-lieu fees. 

 

Compensatory mitigation can be carried out through four methods: 

1. Restoration (rehabilitation or re-establishment) of a previously existing 

wetland; 

2. Enhancement of existing aquatic resource’s function; 

3. Establishment (or creation) of new aquatic site; or 

                                                 
30 Practicable means “available and capable of being done after taking into consideration cost, 
existing technology, and logistics in light of the overall project” (Federal Register 2008). 
31 The level of detail to be provided is in context to the size of the project and scale of impact. 
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4. Preservation of an existing aquatic site. 

 

The Corps determines the mitigation is required for a permit.  The amount and type 

of mitigation required will be clearly stated in the special conditions section of the 

permit.  Permit applicants are responsible for proposing the most appropriate 

mitigation option based on the three available mechanisms. 

 

Permittee-responsible mitigation occurs when the permittee retains the responsibility 

for ensuring that the mitigation requirements are completed and successful.  

Mitigation banking and in-lieu fees are generally conducted by a third party.  

Initially, a permittee is legally responsible for satisfying permit conditions relating to 

compensatory mitigation (though the legal responsibility can vary depending on the 

mitigation option selected). 

 

The special conditions of the permit must clearly express:  

 The entity responsible for providing the mitigation; 

 The final mitigation plan (approved by the Corps); 

 The objectives, performance standards and monitoring required for the 

mitigation project (unless they are provided in the final mitigation plan); and 

 Any required financial assurances or long-term management (unless they are 

provided in the final mitigation plan). 

 

Permittee-responsible mitigation 

 

Permittee-responsible mitigation occurs when the permittee undertakes to implement 

the mitigation requirements themselves.  Mitigation can be undertaken by any of the 

four methods (restoration, enhancement, establishment or preservation of aquatic 

resources).  This can be done by the permittee or by hiring another party to undertake 

the mitigation.   

 

The permittee also has the option of establishing his/her own mitigation bank 

(permittee-responsible mitigation bank).  In either instance, the permittee is legally 

responsible for the implementation and success of the mitigation. 
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The permittee must prepare a draft mitigation plan and submit it to the Corps for 

review.  The final mitigation plan must be approved by the Corps before any permit 

can be issued. 

 

Mitigation bank and in-lieu fee programs 

 

The permittee has the option of satisfying his/her mitigation requirements by 

obtaining Credits from a mitigation bank or ILF program.  These are generally 

conducted by a third party (expect for permittee-responsible mitigation banks).   

 

The special conditions of the permit will include the general requirements mentioned 

above as well as:  

 Specifying the number and type of Credits that needs to be secured; and 

 Naming the mitigation bank supplying the Credits. 

 

The permittee proposes a bank (or banks) that will provide the required mitigation.   

The Corps must approve that the bank Credits are appropriate to meet the mitigation 

requirement -  prior to issuing the permit.  It is in the interest of the permittee to 

receive approval for the Credits prior to securing them because these may not meet 

the mitigation requirements if additional or Credits of a different type may be 

required. 

 

Mitigation plan 

 

All mitigation projects must prepare a mitigation plan; this includes for permittee-

responsible mitigation, mitigation banks and in-lieu fee programs.  The final 

mitigation plan must include the following fundamental objectives: 

1. Project objectives; 

2. Site selection factors; 

3. Site protection instrument; 

4. Baseline information (at impact site and compensation site); 

5. Credit determination methodology; 

6. Mitigation work plan; 
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7. Maintenance  plan; 

8. Performance standards; 

9. Monitoring requirements; 

10. Long-term management plan; 

11. Adaptive management plan; 

12. Financial assurances; and 

13. Any other information required. 

 

Permit mitigation considerations undertaken by the Corps 

 

The fundamental objective of mitigation is to offset environmental losses resulting 

from unavoidable impacts to aquatic sites as authorised by a Corps permit.  The 

Corps determines what mitigation is required for a permit.   

 

When determining mitigation options, the Corps must consider what the preferred 

environmental outcome is - after considering the following: 

 Likelihood of ecological success and sustainability; 

 Location of compensation site relative to the impacted site and its 

significance in the watershed; and  

 Cost of the mitigation project. 

 

The required mitigation should be located in the same watershed as the impacted site 

and located in a situation where it is most likely to successfully replace lost 

functions.  Mitigation can be on private or public lands.  Restoration is the preferred 

method of mitigation. 

 

When assessing options for mitigation requirements, the Corps must consider the 

type and location of the mitigation in the following order: 

1. Credits from a mitigation bank; 

2. Credits from an in-lieu fee program; 

3. Permittee-responsible mitigation using a watershed approach; 

4. Permittee-responsible mitigation on-site; 

5. Permittee-responsible mitigation off-site. 
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The Corps must use a watershed approach when determining mitigation 

requirements.  

 

Site location is assessed for ecological suitability by: 

 Hydrological conditions; 

 Watershed-scale features (habitat diversity and connectivity); 

 Size and location of site; 

 Compatibility with adjacent land; 

 Trends in land use; and 

 Other relevant factors. 

 

Mitigation projects can be on-site, off-site or a combination of these.  Mitigation 

projects should be adjacent to existing aquatic resources or at a site where aquatic 

resources previously existed. 

 

Of mitigation types, in-kind is preferred to out-of-kind, though out-of-kind can be 

used.  Where it is difficult to replace resources, avoidance and minimisation must be 

completely explored; preservation is the sound option in this scenario. 

 

The Corps determines the amount of mitigation required; when a functional 

assessment is not available, an acreage ratio suffices.  A ratio greater than one to one 

can be required to account for the method of mitigation. 

2.4.2 Mitigation bank permit 
 
All banks must have a Mitigation Banking Instrument approved (by the district 

engineer) for a Section 404 permit. 

 

The Corps will establish an Interagency Review Team (IRT) to review the 

documentation for the establishment and management of the bank.  The district 

engineer (or his appointed representative) is the Chair of the IRT.  Representatives 

from the other five federal agencies may participate in the IRT (see section 2.2.5) as 

well representatives from State and local resource agencies. 
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The primary role of the IRT is to review the establishment of mitigation banks (or in-

lieu fee programs) through the development of banking documentation.  The IRT 

will review the Prospectus, Instrument and any other bank documentation.  Members 

of the IRT may sign the Instrument to indicate their agreement (or they may submit a 

letter expressing their concurrence with the Instrument). 

 

The bank sponsor is responsible for preparing all documentation about the bank. 

 

First step: Preliminary review of Prospectus 

 

Prior to submitting the final Prospectus, the bank sponsor can submit a draft 

Prospectus.  The Corps presents this to the IRT and provides feedback to the bank 

sponsor (within 30 days).  This is an optional step, but strongly recommended.  The 

mitigation banking timelines for Instrument approval are summarised in Figure 1 

below. 

 

Prospectus 

 

The Prospectus provides an overview of the proposed mitigation bank and must 

contain the following  

1. The objectives of the bank; 

2. How the mitigation bank will be established and operated; 

3. The proposed service area; 

4. An assessment of the technical feasibility of the proposed bank; 

5. The proposed ownership arrangements and long-term management strategy;  

6. Qualifications of the sponsor to successfully complete the type of mitigation 

project proposed; 

7. Ecological suitability of the site in relation to the objectives of the bank 

considering the: 

a. Physical characteristics; 

b. Chemical characteristics;  

c. Biological characteristics; and 

8. An assurance of sufficient water rights to support the long-term sustainability.  
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Public notice 

 

The Corps provides a public notice for a completed Prospectus.  The comment period 

is 30 days.  The Corps can extend the public notification, though it must provide the 

bank sponsor with reasons for this.  Comments received must be distributed to the 

IRT within 15 days from close of the public notice.  The IRT members may also 

provide comments to the bank’s sponsor at this time. 

 

Initial evaluation 

 

At the end of the comment period, the Corps reviews all comments and makes an 

initial written evaluation of the potential of the mitigation bank.  The initial 

evaluation letter must be provided to the bank sponsor within 30 days on the closure 

of the public notice comment period. 

 

If the Corps determines the proposed bank has potential for providing mitigation, the 

initial evaluation letter will inform the bank sponsor to proceed with the draft 

Instrument. 

 

If the Corps determines the proposed bank does not have the potential for providing 

mitigation, the initial evaluation letter must explain the reasons for that 

determination. 

 

Draft Instrument 

 

If the bank sponsor chooses to proceed with the proposed bank, he/she must prepare 

a Mitigation Bank Instrument.  The draft Instrument must include the following 

information: 

1. Description of geographic service area; 

2. Accounting procedures; 

3. A provision stating that the legal responsibility for providing mitigation lies 

with the sponsor once a permittee secures Credits from the sponsor; 

4. A default and closure provision; 

5. The reporting protocols; 
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6. Any other information deemed necessary by the Corps; 

7. A mitigation plan (including the 12 fundamental objectives); and 

8. A Credit release schedule attached to the achievement of specific milestones. 

 

All Credits released must be approved by the Corps in consultation with the IRT.  

The IRT may modify the Credit release schedule, including the number of available 

Credits.  Any modification to the Instrument must be submitted as an amendment.   

 

The Corps must notify the sponsor within 30 days of receipt that the Instrument (or 

amendment) is complete.  If the Corps deem the Instrument incomplete it can request 

more information from the sponsor. 

 

IRT review 

 

Upon receipt of a complete Instrument the Corps distributes the document to the IRT 

for a 30 day comment period.  (The comment period begins 5 days after the Corps 

distributes copies to the IRT.) 

 

Within 90 days of the receipt of a completed Instrument, the Corps must notify the 

sponsor of the status of the review.  The review must indicate that the draft 

Instrument or amendment is generally acceptable and what changes (if any) are 

needed.  If there are unresolved concerns, a member of the IRT can lodge a formal 

objection to the draft Instrument.  The Corps will indicate the nature of the concerns 

to the sponsor. 

 

Final Mitigation Bank Instrument 

 

The sponsor must submit a final Instrument to the Corps for approval.  The final 

Instrument must contain supporting documentation (see Box E) addressing any 

comments provided by the IRT. Any modifications must be submitted as an 

amendment and must go through the same process as the draft Instrument. 

 

The final Instrument must be provided directly by the sponsor to all members of the 

IRT.  Within 30 days of receipt of the final Instrument, the Corps will notify the IRT 
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whether they intend to approve (or not approve) the Instrument.  If no IRT member 

objects, the Corps must notify the sponsor within 45 days of receipt of the final 

Instrument of its final decision. 

 

Box E: Supporting documentation to the final Mitigation Bank Instrument 
(source: T.Cavanaugh pers. comm. 2009) 
 
Exhibit A – Bank Location Maps 

A-1 General Vicinity map 
A-2 Bank Property map 

 
Exhibit B – Service Area Map(s) 

B-1 Maps(s) of the Bank’s Service Area(s) 
B-2 Narrative Description(s) of the Bank’s Service Area(s) 
 

Exhibit C – Development Plan 
C-1 Development Plan 
C-2 Construction Security Analysis and Schedule 
C-3 Performance Security Analysis and Schedule 

 
Exhibit D – Bank Management and Operations Plans 

D-1 Interim Management Security Analysis and Schedule 
D-2 Endowment Fund Analysis and Schedule 
D-3 Instructions and Forms for Submission or Disbursement of Funds 
D-4 Interim Management Plan 
D-5 Long-term Management Plan* 

 
Exhibit E – Real Estate Records and Assurances 

E-1 Preliminary Title Report, Legal Description, and Parcel Maps) 
E-2 Property Assessment and Warranty* 
E-3 Plat Map(s) 
E-4 Approved-as-to-form Conservation Easement* Deed or Grant Deed 

 
Exhibit F – Bank Crediting and Credit Transfers 

F-1 Credit Evaluation and Credit Table 
F-2 Credit Purchase Agreements and Payment Receipt Templates 
F-3 Credit Transfer Ledger Template 

 
Exhibit F – Phase I Environmental Site Assessment 
 
Exhibit H – Biological Resources Survey 
 
Exhibit I – Verified Waters of the U.S. Jurisdictional Determination and Verification Letter 
 
Exhibit J – Cultural Resources 
 
Exhibit K – Other Environmental Documentation, Permits, Amendments or Revisions. 
*California has provided five templates for Mitigation Banking; these have been underlined.  The other two 
templates that are not listed here are the Mitigation Bank Instrument and a Mitigation Banking Checklist. 
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Compensatory Mitigation Rule 

Timeline for Bank or ILF Instrument Approval* 
  Event # of Days**   

Ph
as

e 
I 

 Optional Preliminary Review of 
Draft Prospectus 

30 

DE provides copies of draft prospectus to 
IRT and will provide comments back to the 
sponsor within 30 days 

Sponsor Prepares and Submits Prospectus 
- DE must notify sponsor of completeness within 30 days of submission - 

 Day 1** Complete Prospectus Received by DE 

Ph
as

e 
II 

Day 30 

Public notice must be provided 
within 30 days of receipt of a 
complete prospectus 

30 
  

Day 60 

 
30-Day Public Comment Period 
 

30 
  

Day 90 

DE must provide the sponsor 
with an initial evaluation letter 
with 30 days of the end of the 
public comment period. 

30 

15 
DE distributes comments to IRT 
members within 15 days of the 
close of the public comment period 

 

Sponsors Considers Comments, Prepares and Submits Draft Instrument 
-DE must notify sponsor of completeness within 30 day of submission - 

Ph
as

e 
III

 

Day 1 Complete Draft Instrument Received by IRT Members 
 30-day IRT comment period 

begins 5 days after DE 
distributes draft instrument to 
IRT members 

30 

90 

 

Day 90 

 
DE discuss comments with IRT 
and seeks to resolve issues  
~ # of days variable ~ 
 

60 

Within 90 days of the receipt of a 
complete draft instrument by IRT 
members, the DE must notify the 
sponsor of the status of the IRT 
review 

Sponsor Prepares Final Instrument 
Sponsor provides copies to DE and all IRT members 

 Day 1 Final Instrument Received by DE and IRT 

Ph
as

e 
IV

 

Day 30 

DE must notify IRT members of 
intent to approve/not approve 
instrument within 30 days of 
receipt. 

30 

45 

IRT members have 45 days from 
submission of final instrument to 
object to approval of the instrument 
and initiate the dispute resolution 
process 

 

Remainder of time for initiation 
of dispute resolution process by 
IRT members 

15 

Day 45 
INSTRUMENT APPROVED/NOT APPROVED, or 
DISPUTE RESOLUTION PROCESS INITIATED 

Total Required Federal Review (Phases II – IV)  
* Timeline also applies to amendments 
** The time in this column uses the maximum number of days allowed for each phase 
Figure 1. The timeframe for the Mitigation Bank Instrument approval. 
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Objections to the final Instrument 

 

An IRT member can object or initiate a dispute resolution process.  An IRT member 

has 15 days after receiving the Corps’ notification to approve an Instrument, to write 

to the Corps and other members of the IRT objecting to the final Instrument.  The 

letter must explain the basis of the objection and, if feasible, offer recommendations 

for resolving the objection.  The dispute resolution timeframes are illustrated in 

Figure 2. 

 

The Corps must respond to the objection within 30 days of receiving the letter.  The 

Corps response may indicate an intent to approve, disapprove, or request a 

modification from the sponsor.  The Corps must provide all IRT members with a 

copy of its response. 

 

If the issue is not sent to its headquarters for review, the Corps can proceed with the 

final action. 

 

If the Regional Administrator (or Regional Director) is not satisfied with the 

response, he/she can forward the issue for headquarters review to: 

 Assistant Administrator, Water, USEPA; 

 Assistant Secretary, Fish and Wildlife and Parks, USFWS;  

 Undersecretary, Oceans and Atmosphere, NOAA. 

 

This is only available for IRT members representing these three agencies.   

Headquarters has 20 days to request further review of the final Instrument or state 

that no further review is needed. 

 

If the dispute resolution process is used, the Corps must notify the sponsor of the 

final decision within 150 days. 
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Figure 2. Mitigation Bank Instrument dispute resolution timeframe. 
 

2.4.3 Mitigation bank Credits  
 
Credit withdrawal from a mitigation bank 

 

The Corps determines the number and type of Credits needed to fulfil the mitigation 

requirements of Section 404 permit.  Permit applicants may propose to use a 

particular mitigation bank to provide the mitigation required by the permit. 

 

The bank sponsor must provide the permit applicant with a statement of Credit 

availability.  The Corps reviews the permit applicants mitigation proposal and 

notifies of the acceptability of using those mitigation bank Credits to meet him/her 

mitigation requirements. 
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Credit release schedule 

 

A Credit release schedule must be approved by the Corps prior to Credits being 

released.  The sponsor must submit documentation to the Corps demonstrating that 

the specific milestones have been achieved and request to have the Credits released.  

The Corps will provide the IRT members with the documentation for review.  The 

IRT must provide any comments to the Corps within 15 days of receiving the 

documentation. 

 

The IRT can request a site visit is necessary before a determination can be made.  

The Corps must schedule the visit to occur as soon as it is practicable, allowing for 

seasonal considerations.  After the comments have been received the Corps will 

determine if the milestones have been achieved.  The Corps has 30 days from the end 

of the comment period to notify the sponsor and IRT, and authorise the release of the 

Credits. 

 

Early Credit release 

 

The Mitigation Bank Instrument may allow for early Credit release; a percentage of 

the total Credits predicted at bank maturity.  The following conditions must be 

satisfied prior to Credit release:  

 Final Instrument approved; 

 Mitigation plan approved; 

 Bank site secured; and 

 Appropriate financial assurances established. 

 

Implementation of the mitigation plan is required no later than the first full growing 

season (approximately one year) after the date of the first Credit transaction.  See 

Box F for an example of a combined conservation and mitigation bank credit release 

schedule. 
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Box F: Credit release schedule for the Van Vleck Ranch Mitigation Bank 
(source: T.Cavanaugh pers. comm. 2009) 
 
Credit release schedule for the vernal pool creation 
The Creation Credits will be released per the following schedule: 
 
15% of the total Credits due upon the Bank Establishment Date 
25% of the total Credits upon submission of the as-built drawings 
15% of the total Credits upon attainment of year two performance criteria 
15% of the total Credits upon attainment of year three performance criteria (including a 
verified Waters of the US jurisdictional determination) 
15% of the total Credits upon attainment of year four performance criteria 
All remaining credits upon attainment of year five performance criteria and verified Waters of 
the US jurisdictional determination 
 
Vernal Pool Preservation and Swainson’s Hawk Habitat 
The Preservation Credits will be released per the following schedule: 
 
15% of the total Credits due upon the Bank Establishment Date 
25% of the total Credits upon funding a minimum of 15% of the endowment fund 
15% of the total Credits upon funding a minimum of 40% of the endowment fund 
15% of the total Credits upon funding a minimum of 70% of the endowment fund 
The remaining Credits upon full funding of the endowment fund
 
Determining credits 

 

The units of measure for Credits are acres, linear feet, and functional assessment 

units. 

 

The number of Credits is determined by the ‘functional lift’ of the baseline (or 

current) site conditions compared to the proposed bank conditions.  Those same 

functional assessment methodologies are used to describe the functions and values 

that are being impacted upon at the development site in order to determine what 

functions need to mitigation.  The functional assessment methodology (and the 

number of Credits) is ultimately approved by the Interagency Review Team. 

 

Some of the Corps Districts have not yet identified any applicable functional 

assessment methodologies for their District and use acreage as a proxy for functions.  

Different districts can have different rations.  The Wilmington District (covering 

North Carolina and Virginia) does not currently have any approved function 

assessment methodology and calculates wetland mitigation bank credits as follows:  
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Acres Ratio 
Establishment (creation)  3:1 
Restoration  1:1 
Enhancement 2:1 
Preservation 5:1 

 
By way of explanation, this means that each acre of restored wetland will generate 

one mitigation Credit and preserving five acres of wetland will generate one 

mitigation Credit. 

 

Assessment of Credits 

 

An appropriate assessment method must be used to assess and describe the resource 

types that will be restored, established, enhanced and/or preserved by the mitigation 

bank (see Box G). 

 

Box G: Ratio Method Assessment Tool  
(source: Van Vleck Ranch Mitigation Bank) 

The Ratio Method (RM) is a qualitative approach to determining the amount of credits 
available at a proposed wetland mitigation bank. The RM has historically been utilized to 
determine credits at mitigation banks when other more quantitative methods, such as HGM or 
WRAP, have not been available. The RM utilizes the following set of Base Ratios: 

Types of mitigation Value of impacted wetland 
 Low Medium High 
Restoration 1:2 1:3 1:4 
Enhancement 1:3 1:5 1:9 
Preservation 1:7 1:12 1:23 

These ratios qualitatively consider 1) the different levels of functional lift associated with 
different types of mitigation, 2) the time required for the mitigation site to reach maturity or 
target condition, 3) the risk of the mitigation not achieving functional replacement, and 4) an 
appropriate consideration of the loss of function over time. 

The following example illustrates how the RM would be applied to determine the number of 
available credits and the Compensatory Ratios at a proposed bank. 

The first step in applying the RM is to determine what percentage of a proposed bank are 
wetland restoration, wetland enhancement, and wetland preservation (as defined in the 
Federal Banking Guidance) and what portion of the bank consists of non-wetlands. For 
example, a theoretical proposed 1300-acre wetland mitigation bank consists of: 
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Mitigation Action Affected Area 
(acres) 

Percent of Total 
Area 

Restoration 1000 77 
Enhancement 200 15 
Preservation 50 4 
Non-wetland 50 4 
Totals 1300 100 

Since non-wetlands compose only a small fraction of the total acreage of this bank, the bank 
has a total of 1300 [acre] credits and each [acre] credit represents 77% wetland restoration, 
15% wetland enhancement, 4% wetland preservation, and 4% upland preservation. The Base 
Ratios are then utilized to determine the bank's Compensatory Ratios. 

Type of 
Mitigation 

Area Affect 
(AA) 

Value of Impacted Wetland 
= BR (base ratio) x AA 

  Low BRxAA Med BRxAA High BRxAA 
Restoration 0.77 1:2 = 1: 1.54 1:3 = 1: 2.31 1:4 = 1: 3.08 
Enhancement 0.15 1:3 = 1: 0.46 1:5 = 1: 0.77 1:9 = 1: 1.38 
Preservation 0.04 1:7 = 1: 0.27 1:12 = 1: 0.46 1:23 = 1: 0.88 
Non-wetland* 0.04 N/A N/A N/A 
Total  1: 2.27 1: 3.54 1: 5.35 
*As non-wetlands compose only a fraction of the total acreage of this bank, they were not included 
in determining Compensatory Ratios.  

Thus, in this example, the proposed bank has 1300 [acre] credits and the bank's 
Compensatory Ratios are: 

Low Quality 
Wetland Impacts 

Medium Quality 
Wetland Impacts 

High Quality 
Wetland Impacts 

1:2 1:3.5 1:5 
 
Therefore, if the Corps, for example, determined that a project within the service area of this 
proposed bank needed mitigation for impacts to 3 acres of medium quality wetlands, then 10.5 
credits from this bank would be necessary to compensate or off set those wetland losses (3 
acres of impacts to medium quality wetlands x 3.5 = 10.5 credits). 
 
 
 

Credit production  

 

The number of Credits must reflect the difference from before the mitigation project 

to the site conditions after the mitigation project.  This is determined by a functional 

assessment method. 
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Credit value 

 

Once a Credit has been debited or transferred to a permittee, its value cannot be 

changed. 

 

Credit cost 

 

The cost of mitigation bank Credit is determined by the bank sponsor. 

 

Credits by preservation 

 

These Credits should be distinguished from restoration, establishment and 

enhancement Credits.  The Corps should apply a higher mitigation ratio to the permit 

mitigation requirements if they are to be met by preservation. 

 

Credits by riparian areas, buffers and uplands 

 

These Credits are distinguished from the other Credits because non-aquatic resources 

can only be used for mitigation when those resources are determined by the Corps to 

be essential for maintaining the adjoining ecological viability of aquatic resources. 

2.4.4 Mitigation bank implementation/construction 

If the mitigation bank activities (construction) cannot be implemented in accordance 

with the approved mitigation work plan (within the approved mitigation bank 

Instrument), the Corps will consult with the bank sponsor to determine the most 

appropriate action.  This may included but is not limited to, adaptive management, 

revisions to the credit release schedule and alternative compensatory mitigation for 

any credits that may have been sold. 

2.4.5  Under-performing banks 
 
If the Corps determines a mitigation bank is not meeting the performance standards 

or not complying with the terms of the Instrument, it can take appropriate actions.  

These actions can include but are not limited to, suspending Credit sales, decreasing 
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available Credits, utilising financial Credits assurances, and terminating the 

Instrument (as well as the options mentioned above in 3.5.4). 

2.4.6 Reporting and accounting procedures 
 
The banking Instrument contains a provision requiring the sponsor to establish and 

maintain a ledger to account for all Credit transaction.  Every time an approved 

Credit transaction occurs, the sponsor must notify the Corps. 

 

The sponsor must also submit an annual report to the Corps covering 3 main sections 

(i) ledger account, (ii) monitoring reports and (iii) financial assurances and long-term 

management funding.   

 

The ledger account annual report must have the beginning and ending balance of 

available Credits, permitted impacts for each resource type, additions and 

subtractions of Credits (and any other change to Credit availability).  The Corps 

distributes the annual report to the IRT and can make it available to the public upon 

request. 

 

The bank sponsor is responsible for monitoring the mitigation bank and submitting a 

report in accordance with the monitoring requirements (as specified in the 

Instrument). 

 

The Corps may require the sponsor to provide an annual report with beginning and 

ending balances, deposits and withdrawals from the accounts providing financial 

assurances and long-term management. 

2.5 Other North American banking programs 

2.5.1 Food Security Act 
 
While the mitigation requirements of the Food Security Action (FSA) are limited to 

agricultural activities and do not involve the CWA, these are worth a mention.  

 

The FSA established a ‘swampbuster program’ to discourage farmers from 

converting wetlands into agricultural areas.  Landowners who plant agricultural 
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commodities in converted wetlands are penalized by becoming ineligible for Federal 

agricultural grants, loans and payments.   A landowner may retain (restore) eligibility 

for Federal benefits by performing compensatory mitigation (restoring, enhancing or 

creating wetlands).  The FSA requires mitigation to be within the local catchment.  

2.5.2 Fish and Wildlife Coordination Act 

 
The Fish and Wildlife Coordination Act 1934 requires Federal agencies to provide 

mitigation for water building projects. Prior to making a decision under Section 404 

of the CWA, the Corps must discuss with the USFWS a proposals impact on fish and 

wildlife resources.  The Fish and Wildlife Coordination Act requires the FWS to 

provide advice to agencies about a proposed projects impact on fish and wildlife 

habitats and to recommend compensatory mitigation measures.  The agencies do not 

have to follow the USFWS recommendations. 

2.5.3 Conservation Banking 
 
Conservation banking is the mitigation banking policy for endangered species.  The 

Californian Conservation Banking Initiative started with a formal review of the 

status of a Californian songbird (the coastal gnatcatcher Polioptila californica 

californica).  In the context of endangered species, it is important to define the 

species by its scientific name) (Environmental Defense 1999).  This gnatcatcher 

depends on coastal sage scrub habitat, which was under development pressure in 

southern Californian.  Once the gnatcatcher became listed as an endangered (or 

threatened) species under the Federal Endangered Species Act 1973 (ESA), many 

developments would have to be stopped.  California is home to many endangered 

species, with the majority of habitat on private land (Wilcove et al. 1996). This 

presented a substantial problem to future economic growth and environmental 

preservation.  

 

In 1991, the Californian Governor launched an initiative called “Natural Community 

Conservation Planning” (NCPP) which was gazetted in legislation in October of that 

year.  The aim of the NCPP was to strategically select and protect sizeable parcels of 

land that could perpetuate an entire natural community - a large reserve system - and 

not merely a few species.  The main concern was how to pay for the reserve system 
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prior to landowners developing their land (and listed species habitat). California has 

strict legal and social restrictions stopping any public financing of initiatives (Fox et 

al. 2006).  The concept of environmental banking was adopted. 

 

In April 1995, the Resources Agency and the California Environmental Protection 

Agency released its “Official Policy on Conservation Banks” (The Resources 

Agency and California Environmental Protection Agency 1995).  California and 

Hawaii are the only States so far to engage in conservation banking (Environmental 

Defense 1999). Hawaii also has its own Endangered Species Act and has situations 

that ‘could include habitat banking’ (Fox et al. 2006, p.232). 

 

The US Fish and Wildlife Service, the agency charged with enforcing the ESA, 

defines conservation banks as “permanently protected privately or publicly owned 

lands that are managed for endangered, threatened, and other at-risk species” (US 

Fish and Wildlife Service 2004, p1.).  Conservation banking is thus similar in 

principle to the wetland mitigation banking scheme; landowners can purchase 

species’ Credits from a conservation bank in order to offset development impacts to 

threatened and endangered species. 

 

Sections 7, 9 and 10 of the ESA form the core of regulation regarding private 

property.  Section 9 prescribes any “significant habitat modification or degradation” 

that “actually kills or injures wildlife by significantly impairing essential behavioural 

patterns, including breeding, feeding, or sheltering”.  This prohibits everyone 

(private individuals and government agencies) from ‘taking’ endangered wildlife.  

The definition of ‘take’ includes habitat modification of a listed species.  Section 10, 

landowners who wish to develop or use land in a way that might violate Section 9 

can apply for an Incidental Take Permit from the USFWS.  To obtain a permit, the 

landowner must prepare a Habitat Conservation Plan (HCP) that minimizes and 

mitigates the loss of such habitat to the ‘maximum extent practicable’. 

 

The USFWS can use the HCP to preserve some of the habitat that the landowner 

wishes to develop, though it can also require the landowner to improve other lands 

that have great long-term potential for the species at risk.  It is through Section 10, 
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that credits from a conservation bank can be used to fulfil mitigation requirements of 

an Incidental Take Permit. 

 

In summary, the USFWS can permit activities on private land that can destroy 

endangered species’ habitat in exchange for the landowner undertaking a HCP 

(Bonnie 1999)32. 

 

Overview 

 

Critics see the HCP as an ineffective means of protecting endangered species 

because it has resulted in piecemeal preservation efforts (Fox et al. 2006). Many 

conservationists and landowners have welcomed conservation banking as a means to 

resolving the endangered species conflict on private lands.  The HCP process was 

considered too prolonged, arduous, and expensive, with a multitude of problems 

apparent on both sides of the argument (Bonnie 1999).  

 

Any endangered or threatened species can be used as the basis for a conservation 

bank (Fox and Nino-Murcia 2005).  Once a bank is established, the credits are 

available to offset any activity regulated under the ESA for which mitigation is 

required.  The service area of the conservation bank is the geographical area in which 

credits may be used to offset projects.  The USFWS use the same matrix of 

biological considerations to determine the amount of mitigation needed as is used to 

evaluate a bank’s Credits.  The conservation values of the conservation bank are 

protected in perpetuity, even when all the Credits are sold and the bank is considered 

‘closed’ to trading.  A Conservation Bank Review Team oversees all stages of the 

bank, from establishment through to long-term management and monitoring.  The 

financial outcome is the bank owner’s responsibility.  Banks designed on Credit 

demand are most likely to be financially successful. 

 

Conventional wisdom in conservation biology prefers retention of large 

unfragmented habitat blocks.  It considers that a bank should reflect this because the 

                                                 
32 The Coastal California gnatcatcher was listed as Threatened under the US Endangered Species Act 
(ESA) on 3rd March 1993.  The gnatcatcher is still listed as Threatened (US Fish and Wildlife Service 
2009). 
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ecological integrity needs to be protected in perpetuity. The USFWS believes that 

including buffer areas around core habitat will improve the bank’s conservation 

performance, ideally locating it adjacent to an existing area managed for 

conservation purposes.  Under the banking agreement, it is critical that habitat 

maintenance receives active on-going management (for example for invasive weed 

control) or habitat could be lost. 

 

Gopher tortoise conservation bank example 

 

Mobile County in southeast Alabama experienced a 94% increase in residential 

development in late 1990s.  Twenty percent of Mobile County’s population is 

considered poverty- stricken and low incomes created a demand for small, affordable 

residential lots.  Mobile County is also home to an ESA listed species, the gopher 

tortoise (Gopherus polyphemus).  Its habitat is the long-leaf pine forests that are 

rapidly becoming affordable residential lots.  In 1999, the County stopped issuing 

building permits because of the ESA which restricted land-use on endangered 

species’ habitat. 

 

The Mobile Area Water and Sewage System (MAWSS) owned a 7,000 acre long-

leaf pine forest that buffers and protects the County’s water supply.  Parts of the 

property contained degraded communities of the long-leaf pine forest.  The 

degradation was such that the property no longer contained any tortoise population.   

 

MAWSS proposed a 220-acre conservation bank on its land that would forego any 

development rights and be managed in perpetuity for the tortoises.  In 2001, the 

Gopher Tortoise Conservation Bank was established.  The bank allowed any 

landowner or developer with tortoise habitat on their property to purchase Credits 

and be relieved of their ESA responsibilities.  One acre equalled one Credit and 

hence the bank had 220 Credits.  The Gopher Tortoise Conservation Bank web-page 

indicates that >55 Credits have now been sold at US$3,500 for each Credit 

(Cooperative Conservation America 2007, Environmental Defense 2003, Mobile 

Area Water and Sewage System 2007). 
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The MAWSS works with USFWS to manage and monitor the tortoise population.  

There are currently more than 60 tortoises in the bank, with many of them monitored 

by telemetry equipment (for health as well as location).  The University of South 

Alabama has a Science Advisory Board to assist with the bank’s operation.  The 

monitoring program has recently recorded that the tortoises are successfully 

reproducing.  The MAWSS is currently considering to expand the bank significantly, 

thereby securing a large viable population of tortoises for the future (Carroll et al. 

2008). 

 

Discussion 

 

The ESA has been one of America’s most controversial statutes because it directly 

prohibits the resumption of endangered species’ habitat on private lands (Bonnie 

1999).  Landowners argue the law prevents them from using the land with the listed 

species, yet requires them to bear the expense of managing the land.  Conservation 

banking is considered to be advantageous by private landowners because it allows 

them to transform a former legal liability into a financial asset.  This potential has 

been recognised by many (Bonnie 1999, Fox and Nino-Murcia 2005, Wilcove and 

Lee 2004).  It allows landowners the flexibility and incentive to comply with the 

ESA and thus ensure that the conservation needs are met. 

 

Fox and Nino-Murcia (2005) noted that conservation banking may not result in an 

increase in the quantity of suitable habitat but may result in a higher quality of 

habitat being conserved.  Nevertheless, from a conservation perspective, a 

conservation bank represents impacts to habitat elsewhere that possibly should have 

been avoided.  Conservation banking is unlikely of itself to result in species’ 

recovery, but it can provide a vital mitigation alternative to ensure the maintenance 

of quality habitat and assist in species recovery. 

 

The other major component in establishing the scheme relates to the banking 

Agreement.  Lack of agency support impacted after the in-perpetuity conservation 

easement was placed on the bank property.  Federal agency staff turnover in the 

middle of Agreement negotiations caused a back-up of work while new staff were 

trained.  The bureaucratic frustrations had real consequences, with the finalization of 
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banking agreements taking between eight months and six years (Fox and Nino-

Murcia 2005).  Similarly, Wilcove and Lee (2004) found that one of the most 

important factors in successful incentive schemes was the agency contact person.  

Once a relationship was established with an agency contact person, progress was 

rapidly achieved.  Their study of economic incentives also concluded that while 

banking provided the greatest financial incentive for habitat restoration, they were 

also the most difficult entities to create. 

 

Fox and Nino-Murcia (2005) went on to suggest that the most important factor 

governing the success of conservation banking was consistent enforcement of 

mitigation requirements for any impacts to protected species.  When legislation 

protecting species is rigorously enforced, the demand for mitigation increases, 

generating the underlying demand for credits.  Conversely, the growth of banking is 

limited by the fear that investigating bank opportunities will reveal previously-

unheralded endangered species - resulting in additional enforcement requirements. 

 

Wilcove and Lee (2004) observed that the overall success of conservation banking 

has been difficult to determine to date because each bank is tailored to the needs of 

the particular protected species it holds.  In addition, without a centralised national 

database, the ability to extract scientific and political data has greatly impeded the 

success of a scheme.  Fox and Nino-Murcia (2005) likewise suggested a centralised 

national database that listed all existing banks would assist prospective bank owners 

by providing current market information. 

 

Turning land into a bank for the preservation of habitat of a protected species does 

not mean other land uses are restricted.  The Johnston family of Austin, Texas, 

converted 3,000 acres of their Hickory Pass Ranch into a bank for the endangered 

golden-cheeked warbler (Dendroica chrysoparia).  The management plan of the 

bank allows the landowner to use the land for environmentally-tolerable uses, 

including establishing home sites and routine farm uses such as grazing of livestock 

(Ruhl, Glen and Hartman 2005).  Ruhl, Glen and Hartman (2005) consider successful 

conservation banking to be part science and part real estate development, with both 

skills needed for the scheme to work. 
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A finding of the work of Fox and Nino-Murcia (2005) was that, for one-half the 

banks they studied (representing 27,000 acres), the landholders would have resorted 

to developing the land in the absence of the opportunity to engage in banking.  

Banking thus offers a financial incentive to protect species/habitat on private lands 

even in the face of appealing land management alternatives.  

 

The main difference between the federal wetland mitigation banks and conservation 

banks is that conservation banking allows the preservation of existing habitat as a 

source of Credits (see Table 3).  Wetland mitigation banking only allows 

preservation as a permitted source of Credits in exceptional circumstances.  Another 

distinctive feature of conservation banking is that, upon sale of the first Credit, the 

nominated bank area must be permanently protected by a conservation easement 

(The Resources Agency and California Environmental Protection Agency 1995).  

Wetland banking differentiates Credits based on whether the habitat is preserved, 

created or restored.  Conservation banking is yet to make this distinction.  

Conservation banking is thus mainly about improving the status of a target species 

(Ruhl, Glen and Hartman 2005) through habitat management - unlike wetland 

mitigation banking that focuses on retaining the balance of ecological functions in a 

region. 

 
Table 3. Extract from the Catalogue of Conservation Banks in California, Crestridge Habitat 
Management Area, San Diego County (Californian Resource Agency 2007). 

Status Existing 
Location Latitude: 32deg. 48'30" North    Longitude: 116deg. 53' West 

U.S.G.S. Quad Sheet(s): El Cajon  
Size 311.05 acres 
Credits 1 acre = 1 credit 
Credits for Sale/Type of 
Habitats/Species 

Habitat type(s): coastal sage scrub and southern mixed 
chaparral. 

Bank Operator/Owner Dr. Don Hunsaker, President, (619) 283-3933 
Environmental Trust, 10981 San Diego Mission Road, Suite 
245,San Diego, CA 92108 

Agencies of Jurisdiction Department of Fish and Game, David Lawhead, (619) 467-
4211,U.S. Fish and Wildlife Service, Ken Cory, (619) 431-9440 

Service Area Coastal and foothill areas of San Diego County 
Date Created September 1995 
Credits Utilized 261.05 acres 
Long Term Operator Environmental Trust 
Notable restrictions Primarily intended to mitigate for impacts resulting from San 

Diego County Water Authority projects 
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2.5.3 Canada – Wetlands mitigation banking  
 

The North American Wetlands Conservation Council realized that there was no 

standardized, consistent approach to wetland mitigation and developed a series of 

principles and guidelines for mitigation process.  The Framework for Application 

recommends a mitigation sequence but recommends the use of mitigation banks as 

they are traditionally defined, should not be part of Canada’s mitigation plan (Cox 

and Grose 2000).  It proposes an alternative form of banking by advance planning to 

identify priority wetland and directs compensatory funding to these areas (similar to 

the ILF).  The Cox and Grose (2000) report observes there is too much emphasis on 

compensation rather than avoidance or minimization.    However in the Practical 

Section of the Framework, it acknowledges that ‘compensation banking’ can 

contribute to conservation goals by offering greater flexibility.   

 

Wetlands mitigation has being adopted throughout Canada since the early 1990’s.  

Canadian natural resources, such as wetlands and their conservation and management 

activities are the responsibility of the Provinces and Territories.  The majority of the 

Provinces33 have a mitigation sequence for impacts to wetlands (Gardner 2009a).   

 

Many Provinces practice banking without calling it mitigation banking.  For 

example, Alberta has a program similar to a US ILF program.  Developers needing to 

compensate are required to pay into a fund established for wetland restoration work.  

Only a registered Restoration Agency can undertake the work.  Ducks Unlimited is 

currently the only authorized Restoration Agency.  The Restoration Agency is 

responsible for the restoration project and the long-term management (Alberta 

Environment 2005). 

 

Manitoba Department of Infrastructure and Transportation has a wetland habitat 

mitigation program that uses a mitigation hierarchy (avoid, minimize and 

compensate) to meet goals of no net loss that were outlined in the Cox and Grose 

(2000) report (Manitoba Infrastructure and Transportation 2007).  Ducks Unlimited 

                                                 
33 Including British Columbia, Alberta, Saskatchewan, Manitoba, Ontario, Quebec, New Brunswick, 
Prince Edwards Island, Nova Scotia and Newfoundland and Labrador.  The three Territories, Yukon, 
North West Territories and Nunavut do not have mitigation banking. 
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are advocating the Government of Manitoba develops a wetland policy that has 

financial incentives for landowners to protect and restore wetlands across the 

province (Ducks Unlimited 2009). 

 

As 29% of Canada’s wetlands are on Federal lands there is an overarching Federal 

Policy on Wetland Conservation that requires no net loss of wetlands functions on 

federal lands and enhancement and rehabilitation of wetlands.  Federal Guidelines 

supported a three step mitigation sequence of avoidance, minimization and 

compensation for unavoidable impacts for approaching projects on Federal land.  

Without compensation, the long-term cumulative outcome of mitigation would be a 

net loss of wetlands (Rubec and Hanson 2009). 

 

Despite this, wetland mitigation banking has occurred in Canada with British 

Columbia and Saskatchewan also participating in the program (K.Noon pers. comm. 

2009).  There is a mixed view of mitigation banking in Canada.  Some believe that 

banks should be avoided as they believe they have been ineffective in preventing no 

net loss of wetlands in the US.  However there is also support for the consolidation of 

wetland compensation projects (Rubec and Hanson 2009). 

2.5.4 Canada – No net loss of fish habitat 
 
In 1986 the Canadian Federal Department of Fisheries and Oceans implemented a 

Policy for the Management of Fish Habitat that aims to achieve an overall net gain of 

the productive capacity of fish habitat.  The policy is underlined by the Federal 

Fisheries Act of 1985 and only impacts on fish habitat with federal jurisdiction.  This 

policy applies to all projects and activities, large and small, in or near the water, that 

could alter, disrupt of destroy fish habitats.  The policy will not necessarily be 

applied to all places where fish are found in Canada but habitats that directly or 

indirectly support fish stocks are of specific interest (Department of Fisheries and 

Ocean 2001).  The policy states that increasing productive habitat can be achieved by 

three policy goals: conservation of productive habitat, restoration of damaged fish 

habitat and development of new habitat.  The policy also has mitigation hierarchy 

that presents options from the most preferred to the least preferred.  They are 

relocation, redesign, mitigation and habitat compensation.   
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2.5.5 Summary of other North American banking programs 
 

With the exception of conservation banking, all other environmental banking 

programs have adopted a no net loss approach and some form of mitigation 

hierarchy.  Conservation banking differs from all other North American 

environmental banking programs as it focuses on the preservation of habitat to 

improve the status of a target species rather than mitigation options (offsets). 

 

2.6 Summary 
 

This chapter has reviewed in detail wetland mitigation banking and other forms of 

North American environmental banking programs.  The evidence from a wide range 

of overseas projects indicates that mitigation banking has offered a dependable, 

ecologically sound means of natural resource management and that promotes 

ecologically-sustainable development - by finding the balance between the 

environment and development.  While the mitigation banking program in North 

America has suffered from inadequate administration following a protracted 

implementation and testing period, the concept remains valid and more crucial than 

ever in finding a balance between the environment and development lands.   

 

Common themes have emerged as this study as shown.  One significant theme is that 

if the private sector is to be actively engaged in environmental management – and it 

certainly must be if sustainability is to be achieved - an incentive scheme must be 

created to provide some tangible, economically valuable reward to individuals 

engaging in the mitigation projects. 

 

A successful incentive program typically has a public education component, clear 

mitigation goals (or performance standards), as well as monitoring and enforcement 

mechanisms to ensure that key performance standards are met. 

 

The mitigation site must be protected from future threats.  There is no point restoring 

(mitigating) a site if there is a chance it will be degraded or destroyed.  Conservation 

easements are essential. 
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Public education is vital to the maintenance of general support for the environmental 

goals and to encourage participation in the scheme.  The success of any scheme is 

dependent on those who impact or who are responsible for environmental losses - it 

is important to consider the motivation behind the environmental impact and to tailor 

a program to suit their needs. 

 

What has also been demonstrated is that the biggest challenge with mitigation 

banking lies in both its administration and decision making transparency (that these 

have now been addressed in the US ‘new rule’ is a clear demonstration of this). 

 

Certainly, at the heart of successful mitigation banking must lie clever legislation that 

recognizes the inherent value - and vulnerability - of unique natural resources, and 

makes singular enlightened efforts to ensure that these are sustained for future 

generations. 

 
By way of example of a pre-‘new rule’ mitigation, Panther Island, a 3,000 acre 

mitigation bank in south west Florida located adjacent to Corkscew Swamp 

Sanctuary (13,000 acres) is drawn attention to.  When the bank closed, the land and 

the long-term management responsibilities were transferred to the Sanctuary.  The 

Sanctuary has now been nominated as a Ramsar site (The Convention of Wetlands of 

International Importance), which makes Panther Island the first wetland mitigation 

bank in the world recognised for its contribution to wetlands of international 

importance (Gardner 2009b).  It can be anticipated that there will be many more 

“Panther Islands” in the years to come if the lessons learned with so much trauma 

over the last 20years of pre-‘new rule’ mitigation banking can be put to work. 

 

The benefits to be gained from the review of the North American experience include:   

 First, all of the methodologies that have been attempted can be viewed in the 

light of the Australian environment, with savings in time where, to date, 

many outcomes have been disappointing.   

 Secondly, the evolution of the process of mitigation banking on that 

continent, ponderous as it has been, has revealed a path that can now be more 
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effectively and enthusiastically addressed here with the confidence that it can 

get results.   

 Thirdly, it provides a checklist by which we can be sure that all elements of 

the complex environmental system are considered; and 

 Finally, it offers the latest method – or guideline – by which mitigation 

banking is now being revised to meet modern needs.  There will surely be 

more changes ahead resulting in greater progress, but a sound foundation now 

exists that can be built on in the future.  We do not have to make the same 

mistakes. 

 

This guideline takes the form of the ‘new rule’.  It proposes that particular attention 

must be paid to the following: 

 Selection of bank sites is to be driven by a catchment approach; 

 (Intra-)regional variations are to be taken into account with equivalent (but 

not necessarily identical) standards applying; 

 Performance standards must be established ecologically; 

 Monitoring must be regular and have well defined parameters to measure and 

record the extent to which performance requirements are being followed; and 

 Regulatory burdens of bankers to be reduced in the approval and review 

processes to make involvement by them more attractive. 
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Chapter 3 – Australian practices 

3.1 Introduction 
 
Australia is relatively new to the concept of environmental banking and, up until the 

recent establishment of the NSW Biodiversity Banking Scheme, there has been no 

formal environmental banking program.  Mainly due to substantial government 

funding under the National Action Plan for Salinity and Water Quality (NAPSWQ 

2002a), focus has been on investigating other market-based instruments for natural 

resource management. 

 

The concept of market-based instruments (MBIs) (i.e. including such devices as 

mitigation banks - reviewed in Chapter 1) can be defined broadly as techniques that 

encourage behaviour through market signals rather than through explicit directives.  

MBIs allow different individuals to make different adjustments in response to their 

unique business (or situation).  MBIs provide incentives to discover cost-effective 

outcomes and can allow for a dynamic way of reducing the future cost of reaching 

those targets.  At the different State and Commonwealth levels, Australia has 

recently introduced a range of MBIs to assist private landholders to mange land, 

water and vegetation resources under their control more effectively.  There is 

numerous published literature documenting the advantages and disadvantages of 

MBIs for natural resource management (Patrick et al. 2009, Eigenramm and James 

2008, Henderson and Norris 2008, Maraseni and Dargusch 2008, Rolfe and 

Mallawaarachchi 2007, Leva 2002, van Bueren 2001, ABARE 2001, James 1997). 

 

It is generally accepted that the use of MBIs can help achieve environmental 

objectives at the least cost to the community (Rolfe and Mallawaarachchi 2007, Bari 

2002).  MBIs are also advantageous because of their potential to achieve efficiency 

gains over more traditional regulatory instruments (sometimes referred to as 

‘command and control’ methods) (Whitten et al. 2003).  As mentioned in Chapter 1, 

MBIs can be classified into three broad groups: price-based, quantity-based, and 

market friction mechanisms (see Box H for a summary of the different types of 

MBIs).  They all have one thing in common: to aim to change behaviours through 

financial incentives rather than explicit (legislative) directives.  Wetland mitigation 
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and conservation banking are considered to be quantity-based mechanisms, which is 

particularly relevant in the Chapter 5 comparison.  The following is a brief 

introduction of the three groups of MBIs.   

 

Price-based mechanisms 

 

Price-based MBIs aim to influence behaviour by adjusting the price or cost to reflect 

their relative environmental impacts.  Competitive tenders, grants, subsidies, charges 

and taxes fall into this category (see Box H).  A charge may be incurred when 

polluting the environment to discourage the discharge.  Or a subsidy may be used to 

reduce the cost of mitigating against environmental degradation (Australian 

Government 2004).  Price-based mechanisms are relevant when the quantity of the 

service provided is not critical and property rights are not being redistributed 

(Windle et al. 2005). 

 

Quantity-based mechanisms 

 

Quantity-based instruments characteristically establish a limit or cap on the amount 

of environmental degradation that is allowed to occur.  Entitlements are defined and 

a market is created by trading the entitlements.  Offsets, ‘cap and trade’, ‘bubble’ 

schemes and mitigation banking fall into this category. 

 

Conservation agreements or covenants are included in this category because these 

create a new property right.  The covenant34 is usually attached to the land title and 

held by the organisation by the organisation that created the covenant.  The land title 

remains with the landholders (see Box H). 

 

                                                 
34 There are two types of covenants, restrictive and statutory.  In Queensland (and South Australia) 
there needs to be a distinction between the two as restrictive covenants do not have legislative support 
(Christensen and Duncan 2005).  Restrictive covenants are based on common law principles while 
statutory covenants are tied to legislation that enables the authority to impose and enforce the 
covenant (see Appendix 2).  Covenants, for the purpose of this thesis are statutory covenants that run 
with the land and are enforced by legislation.  
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Market-friction mechanisms 

 

Market-friction methods aim to improve the function of an existing market by 

providing information for consumers (see Box H).  Poorly informed markets are less 

likely to make an informed decision about products affected natural resources.   

 

Market-friction methods encourage private investment in activities that have better 

environmental outcomes.  ‘Debt for nature swaps’, insurance schemes and product 

differentiation (‘eco-labelling’) fall into this category. 

 

Box H: Summary and classification of the different market-based instruments 
Price-based Quantity-based Market-friction 
Competitive tenders 
Grants 
Subsidies 
Taxes 
Emission charges 
User charges 
Product charges 

Tradeable development 
rights 
Offset schemes 
Conservation agreement 
Covenants 

Revolving funds 
Environmental labelling 
Eco Certification 

----- How they work ----- 
Charging fees for polluters. Introducing a ‘cap and trade 

scheme or requiring offsets. 
Changing the behavioural 
habitats of consumers by 
providing information such as 
eco-labelling, eco-
accreditation etc. 

 
 
Australian MBIs 
 
Thirty seven current MBIs were identified (see Table 4 and Appendix 4) by 

undertaking a comprehensive search of local, State and national government websites 

as well as not for profit groups (such as Landcare) and university programs.  Any 

MBI pertaining to carbon was excluded from the list. 

 

The section below briefly reviews the Australian Federal government investment in 

MBIs, starting with the Australian government’s National Action Plan for Salinity 

and Watery Quality (NAPSWQ) and then examines three quantity-based MBIs in 

further detail: Biodiversity banking, Hunter River Salinity Trading Scheme and the 

Queensland Vegetation Management Offsets Policy.  As discussed above, quantity-
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based MBIs were chosen as they are more comparable with the wetland mitigation 

banking, which is also a quantity-based MBI. 

 
Table 4.  MBIs reviewed categorised by the three mechanisms, price-based, quantity-based and 
market friction. 
Category Instrument State 
Price-
based 

BushTender 
EcoTender 

Victoria 

Bushland Preservation Levy 
Establishing east-west landscape corridors in the Southern Desert 
Uplands 

Queensland 

NestEgg 
Land management tenders 
Enterprise Based Conservation 
Load-based licensing 

New South Wales 

Quantity-
based 

Biodiversity Banking 
Hunter River Salinity Trading Scheme 
South Creek Bubble Licensing Scheme  
Offsetting development in the Cumberland Plains 
The Murray Wetlands Working Group 
Green offsets 
Voluntary Conservation Agreements 
Natural Assets Policy 

New South Wales 

Vegetation Management Offsets 
Environmental Offsets 
Biodiversity Offsets 
Mitigation and Compensation for Works or Activities Causing 
Marine Fish Habitat Loss  
Offsets for net benefit to koalas and koala habitat 
Voluntary Conservation Agreements 
Nature Refuge including NatureAssist 
Water Trading 

Queensland 

BushBroker Victoria 
No Species Loss South Australia 
Environmental Offsets Western Australia 
Offset Programs Northern Territory 
Use of environmental offsets under the Environment Protection 
and Biodiversity Conservation Act 

Commonwealth 

Market-
friction 

Banrock Station 
BushbankSA 

South Australia 

Queensland Trust for Nature Queensland 
Eco Certification Program 
National Reserve System 

Commonwealth 
 

BushBank Western Australia 
Forest Conservation Fund Tasmania 
Trust for Nature Victoria 

 

3.1.1 National Action Plan for Salinity and Water Quality  

The National Action Plan for Salinity and Water Quality (NAPSWQ) was an 

initiative by the Australian government that committed $1.4 billion dollars over 

seven years (ending in June 2008) for projects that protected and rehabilitated 

waterways, made improvements to native vegetation, and undertook land and water-
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use changes.  One of the programs under that NAPSWQ was the National Market-

Based Instruments Pilot Programme which furthered the development of MBIs for 

environmental management purpose across Australia.  This plan is worth mentioning 

because it has been to date the most significant financial investment by the 

Australian Federal government among the market-driven environmental management 

alternatives.   

 

NAPWQ funding allowed Universities, Natural Resource Management Groups, 

environmental groups and government Departments to research, develop and 

implement an array of financial incentives for environmental management 

alternatives that were previously unavailable (see Table 5 and 6).   The National 

Market-Based Instruments Pilot Programme established nineteen pilot projects under 

two $5 million dollars funding rounds.  Tables 5 and 6 summarize the pilot projects 

and highlight the projects that continued into further programs after the pilot was 

completed (NAPSWQ 2002b).  The projects highlighted in bold within Tables 5 and 

6 have been included in the Chapter 5 comparison. 

 

Also during the NAPSWQ in 2002 National Market-Based Instruments Pilot 

Programme, a review of current pilot and MBI programs in Australia was 

undertaken.  At the time, it offered a comprehensive coverage of the existing 

programs and indentified 37 MBI schemes.  The projects that are still operational are 

highlighted (see Table 7) and have been included in the Chapter 5 comparison study.  
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Table 5. Round One of National Action Plan for Salinity and Water Quality National Market-
Based Instruments Pilot Programme running from 2003 to 2005.  Projects highlighted in bold 
continued after the initial funding. 
Project name, Lead Organisation and State Market mechanism Environmental 

resources impacted 
Tradable net recharge contracts in Coleambally Irrigation 
Area. 
Commonwealth Scientific and industrial Research 
Organisation (CSIRO), NSW 

Quantity-based 
Cap and trade 

Salinity 

Multiple-outcome auction of land-use change. 
Department of Primary Industries (DPI), VIC 

Price-based 
Auction 

Biodiversity 
Salinity 
Water Quality 
Carbon 

Farming Finance: Creating positive land use change with a 
Natural Resource Management Leverage Fund. 
Greening Australia, NSW 

Price-based 
Interaction with Leverage 
Fund 

Salinity 
Water Quality 
Biodiversity 
Carbon 

Auction for landscape recovery. 
World Wildlife Fund (WWF), WA 

Price-based 
Auction 

Salinity 
Biodiversity 

Adoption of New Land Management Practices through 
Conservation Insurance. 
Department of Water, Land and Biodiversity Conservation, 
SA 

Price-based  
Interaction with Insurance 
Market 

Wind Erosion 

Cap and Trade for Salinity: Property Rights and Private 
Abatement Activities, a Laboratory Experiment Market. 
DPI, VIC 

Quantity-based 
Cap and trade 

Salinity 

Catchment Care – Developing an auction process for 
biodiversity gains and water quality outcomes. 
Onkaparinga Catchment Water Management Board, SA 

Price-based 
Auction 

Water Quality 
Biodiversity 

Green Offsets for Sustainable Regional Development. 
Environmental Protection Agency (EPA), NSW 

Quantity- based 
Offsets 

Salinity 

Establishing East-west Landscape Corridors in the 
Southern Desert Uplands. 
Desert Uplands: Build-Up and Development Strategy 
Committee, QLD 

Price-based 
Auction 

Biodiversity 

Establishing the potential for offset trading in the lower 
Fitzroy River. 
Central Queensland University, QLD 

Quantity-based 
Cap and trade 

Salinity 

Recharge Credit Trade in Bet Bet. 
CSIRO, VIC 

Quantity-based 
Cap and trade 

Salinity 
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Table 6. Round Two of National Action Plan on Salinity and Water Quality, National Market-
Based Instruments Pilot Programme running from 2006 to 2008.  Projects highlighted in bold 
continued after the initial funding. 
Project name, Lead Organisation and State Market mechanism Environmental 

resources impacted 
Auctions and beyond: Enhancing the cost-effectiveness of 
the Catchment Care Programme. 
Onkaparinga Catchment Water Management Board, SA 

Price-based 
Auction 

Water Quality 
Biodiversity 

Targeting Environmental Flow Sourcing for salinity 
benefits. 
CSIRO, VIC 

Quantity-based Salinity 

Design Auctions with Outcome Bonuses: An 
application to Ground Nesting Birds in the Murray 
Catchment. 
CSIRO, NSW 

Priced-based 
Auction 

Bird Habitat 
 

Auction for Landscape Recovery under uncertainty. 
University of Western Australia, WA 

Priced-based 
Auction 

Biodiversity 

Optimising the Efficiency of Conservation Tenders under 
Varying Degrees of Heterogeneity. 
University of Central Queensland, QLD 

Priced-based 
Auction 

Water Quality 

Improving Water Quality Discharge from the Lockyer 
Creek. 
Griffith University, QLD. 

n/a Water Quality 

Issues of enforcement and regulation in the application of 
Market Based Instruments. 
Griffith University, QLD 

Quantity-based Water Quality 

 
 
 
Table 7.  The list of MBI programs reviewed in 2002 under the NAPSWQ, National Market-
Based Instruments Pilot Programme.  Projects that are still operational or developed into 
operation schemes are highlighted in bold.  
Price-based  Bush for Greenhouse (Commonwealth) 

 Liverpool Plains Projects (NSW) 
 Pilot Auction for Biodiversity Conservation (VIC)* 
 Load Based Licensing (NSW) 

Quantity-based  Hunter River Salinity Trading Scheme (NSW) 
 Bubble Licensing Scheme (NSW) 
 Water Trading (NSW) 
 Sequestered carbon as a tradable commodity in Queensland 
 Pilot Reduction Trading Scheme in the lower Hawkesbury – Nepean (NSW) 
 Macquarie River Food and Fibre and State Forests Project (NSW) 
 Port Phillip Bay experiments on tradeable emission permit scheme design (VIC) 
 Offsets, Salinity and Native Vegetation Discussion Paper (NSW) 
 Environmental Services Scheme (NSW) 
 Gunnedah Operational Scale Trail (NSW) 
 Hancock Natural Resources Group** 
 Green Development Offset Scheme (NSW) 
 Wildlife Credit Fund Proposal (TAS) 
 Murray Wetlands Working Group (NSW) 

Market-friction  Banrock Station Wine Ecolabelling (SA) 
 Building Regional Australia’s Capacity to Initiate Markets for Ecosystem Services 

(Commonwealth) 
 NHT National Reserve System Program – land acquisition (Commonwealth)*** 
 Private Forest Reserves Program (TAS) 
 Trust for Nature (VIC) 

*This evolved into the BushTender scheme. 
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** Cannot determine if this is still operational. 
*** The National Reserve System is now funded by the Australian government’s Caring for Country initiative. 
 

3.1.2 New South Wales - Biodiversity Banking 
 
The NSW government established a Biodiversity Offsets and Banking Scheme 

(Biobanking) to addresses biodiversity values and threatened species under the 

Threatened Species Conservation Act 1995.  The Threatened Species Conservation 

(Biodiversity Banking) Regulation of 2008 supports the scheme and establishes rules 

addressing, among others the Biobanking Trust Fund, Biobanking Assessment 

Methodology and what land(s) are suitable to become a biobank site. 

 

Biobanking is focused on the conservation of existing vegetation.  A biobank can be 

established that will conserve habitat for a particular species, conserve an endangered 

ecological community or aid in the establishment of a corridor.  Biobanking allows 

the creation of biodiversity Credits that can be sold to offset the impacts from 

development. 

 

Developers can voluntarily use the Biobanking scheme to minimise and offset their 

impacts.  Developments are subject to an ‘improve-or-maintain’ test to determine 

their impacts on biodiversity before they can obtain a Biobanking Statement from the 

NSW government that confirms the number and type of Credits required and/or any 

other on-site mitigation activities required.  A development ‘improves or maintains’ 

biodiversity by meeting the following: 

 Red flag areas are avoided; and 

 Impacts to biodiversity values on and off-site are minimised. 

 

If a developer fails the ‘improve-and-maintain’ test, the Biobanking Assessment 

Methodology is used to determine the number and type of Credits that are required to 

offset.  Credits must be from the same ecological community as the impact. 

 

Landowners wishing to establish a biobank will enter into a Biobanking Agreement 

with DECC.  The Biobanking Agreement is similar to a covenant and is attached to 

the land title protecting the biodiversity values in perpetuity.  Once the Agreement 

has been approved it will be entered on register as only approved or registered 
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biobanks can sell Credits.  The Biobanking Agreement also specifies the 

management actions required for Credit creation (eg. controlling grazing, controlling 

pest and weeds, and allowing regrowth). The type and number of Credits are 

calculated using the Biobanking Assessment Methodology and the Credit Calculator, 

and are specified in the Biobanking Agreement.  Credits are issued once the 

Biobanking Agreement is approved.   There are two types of biodiversity Credits, 

ecosystem and species Credits. 

 

Biobanking has a complex credit payment system that requires the payment for the 

initial credits to be deposited into a government controlled Biobanking Trust Fund.   

It is perhaps best explained by this example in the Box I. 

 

The government invests the Biobanking Trust Fund to earn interest to cover the 

biobanks annual payments.  The annual payments to the biobank are subject to the 

biobank providing an annual report to DECC. 

 

Box I: Biobanking Credit Payment System  
(source: Department of Environment and Climate Change (NSW) 2007) 
 
A landholder with 200 hectares establishes a biobank site and receives 1000 credits. 
 
The Total Fund Deposit (or the on-going management costs) were estimated to be 
$394,000 (to provide payments of $100,000 in year 1,  $80,000 in year 2, $40,000 in year 
3, $20,000 in year 4 and $10,000 in year 5).   The future schedule of annual payments are 
set out in the Biobanking Agreement. 
 
The return to the landowner is estimated at $80,000. 
 
The total price of the credits is $394,000 + $80,000 = $474,000 or $474 per credit. 
 

Total price 
of credits = 

Total Fund 
Deposit  
Estimated cost 
of in perpetuity 
management 

+ Return to landholder 
Any costs the landholder may wish to recover  - 
application fees, field assessment, preparation 
of management plans, land value, opportunity 
cost, risk margin etc. 

 
If the biobank sold all 1000 credits for $600,000 or $600 per credit, all money from the 
sale is deposited into the BioBanking Trust Fund until the $394,000 has been paid.  Only 
then will the balance of $206,000 be paid directly to the biobank. 
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3.1.3 New South Wales - Hunter River Trading Scheme 
 
The Hunter River Catchment is the largest coastal catchment in NSW covering 

approximate 22,000 square kilometers that supports a range of agriculture activities 

including wine, dairy, beef and horse breeding.  Over 20 of the world’s largest coal 

mines are located within the catchment that all discharge salty water into the River.  

Australia’s largest electricity generator and two other major power stations are also 

located in the valley.  Generating electricity requires large volumes of river water for 

cooling.  As the water evaporates, salt is concentrated in the remaining water which 

is discharged in the river. 

 

The main idea of the scheme is to discharge the salty water only when salt levels are 

low and there is a large volume of fresh water in the river.  No discharges are 

allowed when the river is in low flow and only limited discharges are allowed when 

the river is in high flow.  Discharge levels are determined daily and are based on 

ambient salinity levels so the total salt concentration does not exceed 900EC.  

Unlimited discharges are allowed when the rivers is in flood so long as the salt 

concentration does not exceed 900EC.  The scheme is underpinned by the Protection 

of the Environment Operations (Hunter River Salinity Trading Scheme) Regulation 

of 2002. 

 

There are twenty-one monitoring stations along the river that collect information 

every 10 minutes.  A daily River Register notifies each credit holder the amount of 

salt that can be discharged, along with the start and end times for each release.  

Credits are required for discharge to be permitted.   

 

The total number of active Credits is limited to 1,000.  200 Credits are released every 

two years (2004, 2006, 2008, 2010 and 2012) with a ten year Credit lifespan.  

Meaning that every two years, 200 new credits are publicly auctioned allowing new 

participants into the scheme.  Credits can be traded on a website allowing licenced 

operators with highly variable operating conditions to increase or decrease 

discharges as needed (Department of Environment and Conservation (NSW) 2008). 
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3.1.4 Queensland - Vegetation Management Offsets Policy 
 
The Vegetation Management Act of 1999 regulates the clearing of vegetation over all 

land tenures in both rural and urban areas.  Development Applications that propose 

vegetation clearing are assessed against Regional Vegetation Management Codes 

(RVMC).  There are four codes that cover the State and were updated in November 

2006. 

 

Offsets can be used to meet certain performance requirements under a RVMC.  For 

example, a performance requirement can require a development to “maintain the 

current” extent of endangered Regional Ecosystems (see Appendix 5 for further 

information on Regional Ecosystems).  “Maintain the current extent” is defined by 

the RVMC as a) not clearing, b) maintaining ecosystem structure and function and c) 

providing an offset.  The Policy for Vegetation Management Offsets was 

implemented in August 2007 and outlines seven criteria for approving offsets 

(Queensland Government Department of Natural Resources and Water 2007). 

1. Limitations on offset vegetation – The offset cannot be remnant vegetation or 

protected vegetation. 

2. Selection and location of appropriate regional ecosystem – The offset must be 

within the same bioregion. 

3. Remnant mapping – The size of the offset should comply with the 

“Queensland Herbarium Methodology for Survey and Mapping of Regional 

Ecosystems and Vegetation Communities in Queensland” (which is an area 

no smaller than 2 hectares). 

4. Obtaining ecological equivalence – Ecological equivalence must be 

demonstrated by meeting all the following requirements: location, strategic 

position, area, comparable vegetation community attributes, condition of 

vegetation, regaining remnant status and landscape context attributes. 

5. Ensuring ongoing management – Management plan required. 

6. Ensuring the offset is legally secured  

7. Other requirements – Allows for a third party to provide the land for the 

offset. 
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The policy has a table of Offset Option Guidelines that are not referred to in the 

above seven criteria but “to assist in achieving the criteria”.  The majority of the 

options require the offset to “be within 20 kilometers of the area proposed for 

clearing” and non-remnant vegetation. 

 

In March of 2009, the Department of Natural Resources and Mines stated that since 

the offsetting policy was implemented in 2005, 62 offsets have been required as part 

of development approval.  To date only 8 have been finalized (Armstrong 2009). 

3.2 Summary 
 
The two most developed environmental trading schemes in Australia are both run by 

the New South Wales Department of Environment and Climate Change: the Hunter 

River Salinity Trading Program and the Biodiversity Banking and Offsets Scheme or 

BioBanking. 

 

The Biobanking scheme and Queensland’s Vegetation Management Offset policy are 

both focused on the conservation of existing habitat, however with very different 

mechanisms.  Biobanking has on-going management obligations and a financial 

incentive, while the Vegetation Management Offsets Policy only requires the 

regrowth to obtain non-remnant status and has no financial incentive.  The 

Vegetation Management Offsets Policy aims to protect regrowth (non-remnant) 

vegetation from clearing, allowing it to become remnant vegetation thus falling 

under the legislative protection of the Vegetation Management Act.   

 
Australia, and in particular Queensland have adopted offsets with great enthusiasm in 

the past five years.  Despite the offsetting concept being sound, the implementation is 

flawed as the policies do not adequately address that the natural resources required 

for offsetting lie with private landowners.  The majority of the policies lack 

incentives for private landholders to be involved.  In general there is either a focus on 

preservation or restoration of ecosystems, while the crucial matter of perpetuity 

management of the land has been overlooked. 
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Chapter 4 – Research methodology 
 

4.1 Introduction 
 
All Australian offsetting programs and market based instruments (for environmental 

management) use some element of the North American wetland mitigation banking 

program.  The research problem that this thesis investigates is: why have some 

mitigation banking principles been adopted while others have been ignored?  This 

then raises the question of “Should the process of wetland mitigation banking be 

implemented in Queensland?”  And if so, “What principles and components should 

be adopted?”  In order to address these questions, the research methodology used in 

this thesis was based on the following four strategies.   

 

 Literature review 

A comprehensive international literature review of wetland mitigation banking (and 

to lesser extent conservation banking) was undertaken to document the history, 

evolution, and current situation (including administration processes) with regard to 

its advantages and disadvantages.  Also, a literature review of the current Australian 

initiatives in environmental banking was undertaken. 

 

 North American review of experts 

The Delphi Method was used to collect and distil information from wetland 

mitigation and conservation banking experts in the United States.  This information 

was used to compile a list of what they considered the successful principles and 

components of a banking scheme to be.   

 

 Australian and North American comparison  

This information was then used to develop a questionnaire that would review 

Australian MBIs against the successful components and principles of a North 

American mitigation and conservation banking program.  Ten of the 13 questions 

could receive a yes or no answer.  Each MBI program scored 1 point for each yes 

answer.  The score out of 10 is in regard to the number of yes answer regardless of 

the qualitative outcome of the MBI program. 
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Case studies 

Two components of the North American wetland mitigation banking program were 

developed as case studies to demonstrate how they might be applied in Queensland.  

4.2 Literature review 

The research problem to be investigated is that only some principles of wetland 

mitigation banking have been adopted in Australia and others have been excluded by 

the Australian programs.  In order to achieve this, it was necessary to undertake a 

comprehensive investigation of wetland mitigation banking in the literature.  This 

review also included an investigation of a rapidly growing North American 

environmental banking concept called conservation banking. 

 

Wetland mitigation banking was reviewed in four stages.  First, the history and 

evolution of the wetland mitigation banking was investigated until the recent 

introduction of new Federal legislation (‘new rule’) in 2008.  This section addresses 

in detail the various government agencies involved, relevant legislation and guidance 

and administration process.  The reviewer uncovered several significant themes in 

the development of wetland mitigation banking.  Secondly, the aims of the ‘new rule’ 

were explored and the potential impact on the wetland mitigation banking program.  

Next an in depth examination at the regulatory process of wetland mitigation banking 

was undertaken.  Finally, the literature review examines other North American 

environmental banking programs, specifically conservation banking. 

 

A second chapter examines the use of market based instruments in Australia with a 

detailed looked at three Australian MBIs.  The MBIs were chosen as they represent 

Australia’s best example of an environmental banking program, the most successful 

environmental trading program and Queensland-based offsetting policy.  

4.3 North American review 

The objective of the North American review was to establish what the main 

principles of mitigation banking are.  This information is later used to formulate a 

questionnaire to the main principles against Australian MBI programs.  A Delphi 

technique was used to collect and analyze the information. 
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The Delphi technique was developed by the RAND corporation in the 1950s to 

obtain a reliable consensus of opinions from a range of experts (Rowe and Wright 

1999).  The four key features of the procedure are anonymity, iteration, controlled 

feedback and statistical grouping of responses. 

 

The Delphi technique used in this research used the following steps: 

1. Selection of a team of wetland mitigation banking experts. 

2. The experts were interviewed using a semi-structured interview format. 

3. The responses were grouped into themes representing the main principles of 

wetland mitigation banking. 

4. The themes were sent to the experts for confirmation. 

 

Each of the following steps are discussed in the following sections. 

4.3.1 Selection of experts 
 

Potential participants were identified at the 2008 National Mitigation and Ecosystem 

Banking Conference.  This conference provides a venue for a gathering of the North 

American experts as well as presents up-to-date information on mitigation banking 

and conservation banking in interactive sessions that range from how-to approaches 

to panels on risks involved, legal and tax problems, science and technology, and 

other issues unique to the industry35.  The project was described to potential 

interviewees, outlining the research and inviting them to participate in an in-depth 

interview exploring their perspectives, experiences and recommendations regarding 

wetland mitigation and conservation banking.  An information sheet outlining the 

project and a copy of the interview questions was presented to each participant (see 

Appendix 3), ensuring they completely understood the scope of the research allowing 

them time to reflect on their experiences prior to the interview.   

 

                                                 
35 Federal and State agencies update participants on current legislative and regulatory approaches. 
Bankers share their experiences and new approaches.  Speakers and participants include experienced 
mitigation and conservation bankers, regulators, engineers, bank users, consultants, bonding firms, 
investors, realtors and developers, local and state governments, environmental non-profits who 
maintain banks, and public interest groups.  The dialogue between bankers, regulators and 
environmentalist is the primary focus of this annual conference.  The National Mitigation Banking 
Association (NMBA) is the peak body representing the mitigation banking industry and is an official 
sponsor of the conference. 
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Typical participants were experienced practioners and had been working with or in 

the mitigation banking industry for over five years.  To get a range of view, industry 

representatives from around North America were targeted and interviewed face-to-

face at the 2008 National Mitigation and Ecosystem Banking Conference: 6 

regulators, 4 mitigation bankers, 2 investors, 2 long-term land managers, 4 

individuals from research organisations and 2 from environmental groups (see Table 

8). 

   

Table 8.  A summary of the North American industry representatives interviewed. 

Regulators  
USEPA 2 
Corp 2 
FWS 2 

Mitigation bankers  
Not-for-profit (private) 2 
Entrepreneurial (private) 2 

Investors 2 
Users (individuals requiring 
mitigation) 

2 

Long-term land managers 2 
Research organisations 4 
Environmental groups 2 
Total 22 

4.3.2 Interviews 
 
Interviews were scheduled for a convenient time during the 2008 National Mitigation 

and Ecosystem Banking Conference (United States).  Standard good practice 

interview and ethical protocols were followed, with the semi-structured discussion 

format interviews lasting between 15 minutes and 2 hours.   

 

The Delphi approach was used to select the participants for the semi-structured 

interviews.  A total of 30 interviews were conducted with 22 United States wetland 

mitigation and conservation banking representatives who are actively involved in the 

wetland mitigation banking or conservation banking industry.   

A semi-structured discussion format was utilised to explore interviewees’ knowledge 

and experience of wetland mitigation and conservation banking, focussing on what 

core components are integral to the success of wetland mitigation and/or 

conservation banking in North America.  The interview questions were derived from 
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the major themes of the North American literature review.  The following areas were 

broadly covered:  

 History and evolution of mitigation and/or conservation banking and the 

broad themes that developed;  

 The ‘new rule’ (banking legislation);  

 Credits;  

 Consolidation of mitigation sites;  

 Long-term land management;  

 Watershed approach;  

 Providing compensation in-advance of development impacts;  

 Entrepreneurial involvement;  

 Permitting and the requirement for mitigation;  

 Monitoring and compliance; and   

 Ecological performance standards.   

 

The questions were designed to foster a wide-ranging discussion and reflective 

evaluation about the components of wetland mitigation and conservation banking, 

focussing on their experiences and what should happen in the future from a legal and 

practice perspective.   In order to ensure participants felt comfortable raising and 

discussing all aspects of banking, the anonymity and confidentiality of the research 

was emphasised.  Interview questions are in Appendix 3. 

4.3.3 Analysis  
 
Transcripts were later analysed using a thematic approach, which identified key 

themes (Liamputtong and Ezzy 2009). A key focus was to identify the main 

principles of the North American wetland mitigation and conservation banking 

programs.  These were sent or presented in person to the experts for confirmation. 

4.4 Australian and North American comparison  

As the research problem has outlined, Australian MBIs have often used some 

principles of the North American wetland mitigation banking program, however 

many have been excluded.  Using the results from the North American review 



   An Investigation of a Process for Environmental Banking appropriate to Queensland    135 
 

outlined in section 4.3 (above), a questionnaire was developed to compare Australian 

MBIs against the main principles of wetland mitigation banking. 

4.4.1 Participants 
 

Relevant Australian stakeholders and experts were asked to review Australian MBIs 

using the questionnaire.  The 10 participants from three states representing private 

companies, government, not-for-profit groups and individual land holders were 

chosen because of their direct involvement or knowledge of Australia MBIs (see 

Table 9).     

 
Table 9.  Australian participants that reviewed the Australian MBIs using the questionnaire. 

 QLD NSW VIC 
Private company  3   
Government 1 1 1 
Not-for-profit 1   
Landowner 2 1  

 

4.4.2 Procedure  
 

Potential participants were identified through personal networks, industry and 

contacting relevant government departments.  Participants were contacted by 

telephone, where the research project was outlined and they were invited to 

participate.  All participants wished to keep their identity anonymous and complete 

the questionnaire verbally. 

4.4.3 Questionnaire 
 

Australian MBIs were tested against the core components from the North American 

wetland mitigation and conservation banking to determine what components are 

currently being used by Australia MBIs and areas that will need to be addressed in 

future programs if a banking style of MBI (of the kind used in North America) is to 

be used successfully within Australia.  Each MBI program was scored 1 point for a 

yes answer against the above questions (except for Questions 1, 2 and 5 as they are 

descriptive).  The highest possible score is 10 for answering yes to all of the 

questions.  The US conservation and mitigation banking both received a score of 10 
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(see Appendix 6).  The score of 10 is in regard to the measuring the number of 

components of the system regardless of the qualitative outcome. 

4.5 Case studies 

The research question this thesis set out to address is, “Should the process of wetland 

mitigation banking be implemented in Queensland?”  And, if so “What principles 

should be adopted?”  The literature review suggests that environmental banking is a 

workable concept and is worth further investigation for its application in Queensland.   

The objective of the case studies is to demonstrate two principles of the North 

American wetland mitigation banking program that Australia has overlooked to 

determine how they might be applied in Queensland. 

 

The two case studies were established and examined in practical detail in the Burnett 

Mary and Moreton Region.  As each case study is based on a different component of 

wetland mitigation banking, a different methodology was used and is explained with 

each case study in Chapter 6.  

4.6 The exclusion of Carbon trading 

Carbon trading has been excluded from this study as explained in 1.1.4, even though 

it is one form of global banking.  The main reason for its exclusion is that carbon 

capture is already considered one of the functions of a wetland (meaning it cannot be 

recounted) in the wetland mitigation banking scheme. 

 

Further, the global debate about carbon trading and certainly the Australian 

discussion about the Carbon Pollution Reduction Scheme is highly politicized and 

the single environmental commodity is too narrow a scope for consideration in this 

thesis.  The focus should not just be on carbon markets as we may lose ecological 

functionality as monoculture of forestry plantations are established as carbon sinks36.  

Also there are a numerous carbon standards around the world.  Certainly North 

America has multiple standards as a range of States have started their own initiatives 

which has created chaos in the market. 

                                                 
36 Sally Collins, the director of the newly formed US Department of Agriculture Office of Ecosystem 
Services and Markets. 
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4.6 Summary 
 
The methodology described here was devised to facilitate an in-depth study of the 

North American wetland mitigation and conservation banking concepts.  The multi 

method approach allowed a detailed comparison of the Australian environmental 

management financial initiatives and the successful North American banking 

program. 

 

The methods used were very successful in obtaining knowledge from the relevant 

North American mitigation and conservation banking experts for the establishment 

of guiding principles for implementation in Queensland.  Chapter 5 will examine the 

results obtained from the North American review and the Australian and North 

American comparison, while Chapter 6 describes in detail the case studies and the 

guiding principles demonstrated. 
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Chapter 5 – Results 
 

5.1 Results from the North American review 
 
The Delphi technique identified the following themes from the semi-structured 

interviews of mitigation banking experts. 

 
 Legislation – banking is driven by legislation requiring to offset for 

environmental impacts.  Without regulatory demand for mitigation there is no 

market for mitigation banks. 

 Mitigation consolidation – the grouping of smaller mitigation projects into 

larger ecological valuable areas. 

 In-advance – mitigation is undertaken prior to a development approval, 

resulting in an environmental gain; banks must be an ecological success 

before Credits can be sold. 

 Watershed approach – a strategic river catchment approach was created to 

identify priority environmental areas within the catchment for possible bank 

development.  

 Third party banks (private or entrepreneurial banks) – to provide expertise 

that might not be available otherwise.  Also providing a new industry and 

market that allows capital investment in the building of environmental areas 

will be available for sale. 

 Endowment fund – a non-wasting monetary fund is established with the 

bank for active long-term land management long after the bank has close (all 

the Credits have been sold). 

 The Credit and Debit – the credit is the unit of trade representing the 

commodity to be traded.  It can be determined by area or functional units.  

The debit represents the amount of environmental area that is lost 

 

These themes were used to develop a questionnaire to compare principles from the 

North American wetland mitigation and conservation banking programs against 

Australian MBIs.  See Appendix 7 for the questionnaire. 
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5.2 Results from the Australian and North American 
comparison 
 
Australian MBIs were examined against the principles from the North American 

wetland mitigation and conservation banking programs to determine what 

components are currently being used by Australia MBIs and areas that will need to 

be addressed in future programs if a banking style of MBI (of the kind used in North 

America) is to be used successfully within Australia.   

 

Each MBI program was scored 1 point for a yes answer against the above questions 

(except for Questions 1, 2 and 5 as they are descriptive).  The highest possible score 

is 10 for answering yes to all of the questions.  The US conservation and mitigation 

banking both received a score of 10 (see Appendix 6).  The score of 10 is in regard to 

the measuring the number of components of the system regardless of the qualitative 

outcome 

 
Thirty-seven current Australian MBIs were reviewed using the questionnaire (see 

Appendix 7 for the questionnaire and see Table 10 for results).  More information on 

the programs listed in Table 10 can be found in Appendix 4.  The full answers to the 

questions are in Appendix 6. 

 

Each question represented an indentified component of the North American banking 

program.  Table 11 displays the number of MBIs that scored for each question.  The 

highlighted results in Table 11 (Questions 3,8,9,11,12 and 13) are discussed in more 

detail in the section 5.2. 

Of the thirty-seven programs reviewed, the highest scoring MBI was the New South 

Wales Biobanking scheme with a score of ‘7’. 

The second highest scoring programs were the New South Wales Green Offsets and 

the Commonwealth funded National Reserve System, both receiving a score of ‘5’ 

(indicating that they have ‘5’ components of banking program).    
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Table 10.  Thirty-seven current Australian market based instruments reviewed. 
 Q3 Q4 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 score 
NSW Biobanking √ √ √ √    √ √ √ 7 
NSW HRTS √ √ √    √    4 
Sth Crk Bubble Licensing  √     √    2 
NSW VCA  √  √       2 
NSW Green offsets √ √ √ √   √    5 
Load-based licensing √ √         2 
NSW Enterprise cons.    √       1 
NSW Land mgmt tenders    √       1 
NSW Camden Cnl policy  √ √ √       3 
NSW Cumberland offset  √ √ √   √    4 
Murray wetlands group √ √ √        3 
NSW NestEgg   √ √       2 
WA offsets  √ √ √    √   4 
WA Bushbank  √  √       2 
QLD Vegetation offsets  √ √ √       3 
QLD Env. Offsets  √ √ √       3 
QLD Biodiversity offsets  √ √ √       3 
QLD Fish Habitat offsets √ √ √ √       4 
QLD Koala offset  √ √ √   √    4 
QLD Bushland levy  √  √   √    3 
QLD VCA Council  √  √       2 
QLD Nature Refuge  √  √       2 
QLD Trust for Nature  √  √   √    3 
QLD E-W corridors    √   √   √ 3 
QLD water trading √ √ √    √    4 
TAS Forest cons. fund  √  √       2 
VIC BushTender  √  √       2 
VIC BushBroker  √ √ √       3 
VIC EcoTender  √  √       2 
VIC Trust for nature  √  √       2 
SA Banrock Station wines    √   √    2 
EcoTourism Certification           0 
C’wealth Nat. Reserve √ √  √   √ √   5 
EPBC offset  √ √ √       3 
SA No sp. loss    √   √    2 
NT offset  √ √ √   √    4 
BushBankSA  √  √       2 
 Q
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Table 11.  Summary of the market-based instruments reviewed in relation to the questionnaire. 
 Quantity-

based 
Price-
based 

Market-
friction 

All MBIs  

(n=21) (n=9) (n=7) (n=37) 
1. What is the environmental resource being 
impacted? n/a n/a n/a n/a 

2. What market mechanism is it using?   
 

n/a n/a n/a n/a 

3. Is there legislation supporting the scheme? 
 

6 1 1 8 

4. Is there a regulatory oversight agency? 
 

20 4 6 30 

5. What is the credit (property right – tradable 
component) and how is it defined? 

n/a n/a n/a n/a 

6. Is there a customer?  Who is required to 
compensate. 16 1 0 17 

7. Is there a credit (bank) entity – the place where 
the positive change occurs? 17 7 7 31 

8. Is there a credit (banking) team? 
 

0 0 0 0 

9. Is there private sector investment or involvement 
in the scheme? 

0 0 0 0 

10. Is there a methodical regional site selection 
process applied (that targets priority environmental 
areas)? 

8 2 3 13 

11. Is there an appropriate monetary fund to 
provide for long-term active land management of 
the resource being protected? 

2 0 1 3 

12. Compensation mitigation in-advance? 
 

1 0 0 1 

13. Environmental resource impacts to be 
consolidated into a larger environmental area? 

1 1 0 2 

 
 

Receiving a score of ‘4’ were seven MBI programs, Queensland’s Mitigation and 

Compensation for Works or Activities Causing Marine Fish Habitat Loss, 

Queensland’s koala offsets, Queensland’s water trading, New South Wales Hunter 

River Salinity Trading, New South Wales Cumberland Plains Offsets, Western 

Australia’s Environmental Offsets and the Northern Territory’s Offset program. 

 

Significantly, none of the MBIs have private sector investment nor do any of the 

MBIs have a multidisciplinary teams designing, building or managing the 

environmental areas (see Table 11). 

 

From a trading perspective (quantity based), only the NSW BioBanking Scheme and 

the Western Australia Environmental Offsets Position Statement make any reference 

to having a monetary fund for long-term land management. 
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The National Reserve System (market friction) has a monetary fund for long-term 

management in the form of annual national parks operational budget from the 

respective State agency. 

 

Only two programs actively promoted the consolidation of smaller isolated 

environmental areas into larger more ecological significant parcels of land.  The 

Central Queensland University East-west landscape corridors pilot project and NSW 

BioBanking. 

 

The BioBanking program was also the only one allowing for environmental gains by 

having banks established in-advance of development impacts 

 

It was not surprising that the majority of MBIs reviewed have a regulatory oversight 

agency as the majority are government offset policies (12 out of the 37 reviewed).  

Seven of the MBIs involved conservation easements which are government enforced.  

Five were State government trading schemes and three auctioned government 

money. 

  

5.2 Discussion 
 
From Chapter 2, it can be seen that mitigation banking in North America has evolved 

into a thriving industry that delivers a new type of development – the environment.  

Specialist companies have evolved whose core business is to design, create and build 

mitigation banks.  The US Environmental Law Institute (2007) has recently 

estimated the economic transactions from mitigation banking generate approximately 

$2.95 billion annually. 

 

Mitigation banking proposals have raised profound questions about the value and 

function of wetlands, habitat, ecosystems and wildlife.  No challenge has concluded 

that the concept of mitigation banking is fundamentally flawed, and certainly not that 

the scheme should be abandoned.  Mitigation projects, despite their current short- 

comings, can be a success using sound institutional mechanisms based on 

appropriate legislation. 
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The US policy goal of no net loss recognises that there will be environmental 

impacts as result of some of the development, and that some of those impacts will be 

unavoidable.  The goal of no net loss improves accountability, monitoring and 

research despite the current suboptimal policy and operational decisions (Brooks et 

al. 2005).  Mitigation banking evolved out of the policy to provide long-term 

ecological benefits from mitigation projects to meet the goal of no net loss.  Neal 

(1999) considers banks have the greatest potential for effectively achieving the no 

net loss goal.  Gardner (2003) argues that there is an overwhelming value in 

providing mitigation prior to the impact taking place.  A powerful argument remains 

that no alternative process has yet been found to augment the demonstrably declining 

financial capacity of government to sustain effective management on public lands, 

particularly in the face of burgeoning tourism. 

 

In Australia, it is without doubt that there is great and continued interest in the use of 

MBIs for natural resource management.  It should be noted, however, that the 

Australian mitigation options have several key omissions with respect to the unique 

environment of Queensland and the vast, diverse lands managed privately (see 

section 1.5). 

 

The review of Australia MBIs presented above was based purely on a quantitative 

questionnaire specifically to determine which components of mitigation banking are 

currently utilised in Australia.  The MBIs were assessed according to their 

classification as quantity-based MBIs were more likely to have similar components 

as they represent trading and banking programs.  Many of the MBIs which received a 

low score are successful for a variety of other reasons.  However the comparative 

questionnaire indicated clearly that several significant components of mitigation 

banking which apply in North America have been overlooked by the Australian 

MBIs schemes to their detriment. 

 

The New South Wales Biobanking scheme received the highest score with a result of 

‘7’ with is majority components similar to mitigation banking.   However, the 

Biobanking scheme only addresses biodiversity values and threatened species under 

the Threatened Species Conservation Act 1995 (Department of Environment and 

Climate Change (NSW) 2007).  It also has a focus on conservation of existing 
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vegetation.  The limitation of these two factors is that they may overlook significant 

environmental areas that can often be identified only in a regional context.  Whilst 

the conservation of existing priority areas is important, the scheme does not allow for 

the restoration or creation of threatened environmental habitats.  Earlier discussion 

papers mention creation however it seems they have been excluded from the 

finalised scheme. 

 

The National Reserve System (NRS) and the New South Wales Green Offsets scored 

a 5.  The NRS is a Commonwealth funded program under the Caring for our Country 

Program which started in 2008.  Previously the NRS was funded by the previous 

Federal governments Natural Heritage Trust from 1997 to 2008.  The NRS provides 

the majority of funding for land acquisition that is intended to become part of the 

National Park network.  National Parks through their respective State agencies 

provide the means for long-term management.  However all the funding, including 

long-term management is reliant on the government. 

 

The New South Wales Green Offsets also scored higher than any of the other offset 

policies due having both legislation and targeting priority areas with the catchment.  

This is perhaps due to the specific focus on water pollution.  This policy was one of 

the only two offsetting policies that has legislative support the other was 

Queensland’s Mitigation and Compensation for Works or Activities7 Causing 

Marine Fish Habitat Loss. 

 

Seven MBIs received a score of ‘4’ however they received the score for answering 

‘yes’ to different questions.  As all seven MBIs are quantity-based, they shared the 

same components of having a regulatory oversight agency (Question 4) and having a 

customer required to compensate (Question 6).  The Hunter River Salinity Trading 

and the Queensland water trading had the same components of having legislative 

support (question 3) and targeting priority environmental areas (Question 10); this is 

most likely because of the nature of trading programs.  

 

The New South Wales’ offsets in the Cumberland Plains, Queensland Koala Habitat 

offsets and Northern Territory offset program shared the same components of having 

a bank entity where a positive environmental gain occurs.  The Queensland Marine 
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Fish Habitat Loss (offsets) policy also has legislative support.  The Western 

Australian Environmental Offset policy is unique in that it specifically asks if the 

financial considerations of long-term management have been adequately considered. 

 

Question 3,8,9,11,12 and 13 received low scores and are discussed further under the 

following headings: 

 Third party banks or private sector involvement (Question 9 – score of 0) 

 The banking team (Question 8 – score of 0) 

 Mitigation in-advance of impacts (Question 12 – score of 1) 

 Mitigation consolidation (Question 13 – score of 2) 

 Endowment fund for long-term management (Question 11 – score of 3) 

 Legislation (Question 3 – score of 8) 

 Methodical site selection for mitigation sites (Question 10 – score of 13) 

 Credits (Question 5 – score was not applicable for this question) 

5.2.1 Third-party banks or private sector involvement 

Australia has a unique natural environment that is under stress from a variety of 

factors such growing populations and the exacerbated effects of climate change.   

South East Queensland is one of the fastest growing regions in the world.  The IUCN 

2006 has commented that Australia has particularly large numbers of threatened 

species37. 

 

Despite the huge investment by the Australian Federal government in MBIs for 

natural resource management, there is currently no evidence of any substantial 

private sector investment or involvement in any of the MBIs evaluated.  All the 

thirty-seven MBIs reviewed allowed third party involvement however there is little 

incentive to do so.  The MBI’s relied solely on the private sector to voluntarily 

participate in the scheme with the incentive relying on goodwill.  This is in stark 

contrast to the North American banking programs (cf wetlands mitigation banking 

and conservation banking) where the private sector is actively engaged on all levels 

(due to the market-oriented approach). 

                                                 
37 No convincing account has yet to be produced that allows for taxonomic uncertainties and produces 
an exhausted collection, on a continent where natural circumstances have been relatively unaffected 
by man. 
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North American mitigation bankers (such as The WetlandsBank Group, EarthMark 

Mitigation Services, Westervelt) in partnership with investment companies are 

acquiring existing mitigation banks as investment opportunities (Collins 2008).  

Specialized investment companies are emerging in North America that only invest in 

restoration projects (Orr 2009). 

 

The NSW Biobanking Scheme is one of the most advanced environmental trading 

programs in Australia but is clearly unattractive to private investment due to the way 

the credit sales are handled through the Biobanking Trust Fund (as evidenced by the 

lack of participants).  The Biobanking payment system is unlikely to attract private 

investors to establish biobanks because of the government’s control of money from 

credit sales which restricts investment.  Further, private bankers would gain no 

economies of scale by having multiple banks or investment opportunities. 

 

It is important to note, in the development of its Biobanking Scheme, the New South 

Wales State government acknowledged that “existing mechanisms cannot prevent the 

further loss of biodiversity in New South Wales resulting from urban development” 

and the majority of land with high biodiversity value is privately owned (Department 

of Environment and Conservation (NSW) 2006, p.18). 

 

Research undertaken in the coal mining area in the Bowen Basin has proved the 

economic incentive for engaging the private sector.  Rolfe (2001) calculated the cost 

of rehabilitating one hectare of a mine site to grazing land was equivalent to buying 

200-400 hectares of woodland.  He questions whether rehabilitating on-site is the 

best use of environmental funds when it could be targeted more usefully at 

purchasing strategic land for corridors and other conservation purposes.  Mine site 

rehabilitation costs in the Bowen Basin are approximately $40,000 per hectare 

compared to rehabilitating grazing land at $200 to $300 per hectare. 

 

In North America, there is considerable debate about government agencies 

developing banks on government owned land.  Lands in government ownership are 

public property and the land is already protected (Cavanaugh 2009).  While public 

sponsorship of banks (government agencies developing banks) provides the greatest 
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legal control over how mitigation is conducted, private banks offer other benefits.  

Private banks avoid conflicts of interest concerns, are better able to take advantage of 

the economies-of-scale, and are much more often on-site with the advantages of 

familiarity and rapid response to management problems.  Private banks also have the 

financial incentive to hire the best available scientific expertise to ensure long-term 

viability of the bank because their profit is tied to the success of the bank.  Public 

entities (for example government departments) that create banks rarely have the 

long-term resources, staff or expertise to carry out the requirements of establishing 

and maintaining a bank in situ.  For example, highways/main roads often have 

project funds to provide for mitigation but are limited in the long-term availability of 

staff and/or funds that are required for the on-going management of the site. 

 

The amount of government funding available for conservation is limited, emphasised 

by the current economic crisis.  Schemes like the Australian National Reserve 

System only target land of the highest conservation value.  Australia cannot not meet 

its conservation objectives through land acquisition alone, a fact acknowledged in the 

development of the Biobanking scheme (Department of Environment and 

Conservation (NSW) 2006).  The Conservation Fund (one of North America largest 

non profit organizations) has a conservation philosophy of ‘working landscapes’.  

Land needs to have an economic return and should not be ‘locked up’ (Jones 2009). 

 

 No Australian MBI has instituted a process that actively engages with the private 

sector or encourages private sector investment and as observed above the way it goes 

about effectively discouraging such investment. 

5.2.2 The banking team 
 
Banking needs to reconcile two competing sets of interests: developers causing the 

impacts and government agencies charged with protecting the environment.  When a 

bank is approved it takes on the legal and financial responsibility for delivering 

successful mitigation.  To get a bank to the approval stage takes a number of 

different areas of specialized professions.  Expertise in fields such as biology, 

ecology, legal, GIS, real estate, financial accounting, government process and 

marketing and sales is required.  Carroll et al. (2008, p.123) “understanding all the 

different factors or acquiring the necessary expertise is fundamental to banking”.  
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Denisoff (2008) states that banking is a complicated business that requires a solid 

foundation in biology and business to succeed.  This thesis did not discuss the matter 

in detail but it is self-evident that to establish a bank requires a multi-disciplinary 

team that designs, builds and manages ecosystems. 

 

The evaluation of Australian MBIs showed that none of the programs had multi-

disciplinary teams involved in providing offsets, and the programs were mainly 

targeted at individual landowners.  Landowners who wish to participate in schemes 

must either draw on their own knowledge and skills to rehabilitate ecosystems or 

acquire those skills at their own cost.  A landowner wishing to participate in the 

Biobanking scheme must, however develop a management plan and determine what 

the on-going management costs are likely to be.  Even if the majority of landowners 

are efficient and effective land managers with solid business knowledge (which they 

are), could they match the skills of a dedicated group of ecologists, biologists, 

botanists and financial planners?   

 

Such a group with the necessary expertise could be involved through the engagement 

of the private sector that would provide financial resources to the bank, providing 

there was a financial incentive (or a return on investment) through the sale of credits 

to fund the multi-disciplinary team. 

5.2.3 Mitigation in-advance of impacts 
 
North American banking programs evolved out of an idea to provide compensation 

in-advance to the impact taking place (providing a positive environmental gain 

before the impact occurs).  The early background reports as part of the Wetland 

Mitigation Banking Demonstration Study by the Corps (Reppet 1992) identified this 

as a major advantage of banking.  Banks must be permitted prior to releasing Credits.  

To receive certification the bank must meet certain ecological performance criteria, 

only then can Credits be traded.  This eliminates any lag time between loss and 

replacement offset as an environmental gain as already occurred. 

 

Many of the Australia MBIs evaluated, particularly the offsetting schemes, refer 

directly or indirectly to the North American banking programs (either in their 

development or background papers).  With the exception of Biobanking, none of the 
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schemes have implemented this fundamental component of banking of providing an 

offset in-advance of requiring compensation.  For example, the approach used in 

Queensland’s Vegetation Management Offset Policy offers retrospective offsetting 

(the development and the offset occur at the same time). 

 

Compensatory mitigation in-advance is a direct contribution to the goals of 

environmental gain (or no net loss) however it requires a financial risk by the entity 

providing the offset in-advance of environmental impact.  The North American 

banking program alleviates this risk by allowing the bank to sell Credits, giving the 

bank a financial incentive to deliver effective mitigation (i.e. having Credits to sell 

on an open market). 

5.2.4 Mitigation consolidation 
 
One of the fundamental components of the North American banking program is the 

consolidation of smaller on-site offsets into appropriately placed larger off-site areas.  

This is the conceptual basis for banking (Environmental Law Institute 1994b).  It was 

recognized early that on-site mitigation projects were not delivering ecological 

benefits as they were often protecting marginal land subject to increasing urban 

development.   

 

Surprisingly, very few of the Australia MBIs evaluated recognised the potential 

benefits of consolidating smaller offsets into a larger more ecologically more viable 

area.   Whilst some of the schemes addressed this, it was largely overlooked.  The 

Victorian schemes focuses on improving existing vegetation.  Some schemes 

acknowledged the importance for establishing corridors like the East-West Corridors 

in the Southern Desert Uplands specifically targeted land for corridors.  

Queensland’s Vegetation Management Offset Policy addressed this component the 

least of all offsetting policies, requiring the offset to be within a 25km radius of the 

impacted site. 

 

Consolidating offset projects create larger, more ecologically viable areas than on-

site or near compensation projects.  Larger offset projects will also reduce the 

amount of monitoring, reporting and compliance for government agencies overseeing 

the offsets. 
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Allowing the consolidation of offset projects into a bank provides a greater 

likelihood of success as Credits are only granted when the prescribed ecological 

performance standards are met (giving the bank a financial incentive to succeed). 

5.2.5 Endowment fund for long-term land management 
 
Mitigation banks and offsets are lands that are set aside for the permanent protection 

of native species and habitat.  Perpetuity is a difficult concept to grasp in terms of 

land management because of its time dimension.  Land acquisition does not 

guarantee protection.  Experience has shown purchasing a property and setting it 

aside as conservation lands does not ensure it is protected - if land is to be protected 

in perpetuity there must be active stewardship (Teresa 2008, Caroll, Fox and Bayon 

2008, Hoellen 2009).  Without long-term management, conservation values can be 

rapidly lost to invasive species and a myriad of other threats including urban 

encroachment. 

 

Experienced long-term mangers in North American believe that the concept of self-

sustaining landscapes is no longer applicable due to a variety of reason including 

growth and growth patterns and climate change.  The only way to pay for active 

long-term land management is with endowment funds and is likely to become the 

single biggest cost of mitigation (Urban 2009). 

 

There is growing concern about banks that are handed over to public agencies when 

they ‘close’ (ie have sold all their credits).  Government agencies do not typically 

have adequate funding to ensure long-term management of sites (Teresa 2008). 

 

In North American banking programs a non-wasting endowment is transferred to the 

long-term land manager.  A percentage of the Credit sale is transferred to the 

endowment.  This amount is specified in the Banking Instrument.  The Nature 

Conservancy uses a general rule that the endowment contribution should equal 

twenty percent of the value of the property (Teresa 2008).  The Nature Conservancy 

also believe that long-term land management is always undervalued.  Other 

organizations use a formula of seven percent of the Credit sale price to be 

contributed to the endowment. 
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The endowment plays an important– indeed critical – role in North American banks.  

As with most developments, the builder is not the long-term manager and nor should 

it be because a different skill set is required.  When the bank ‘closes’ (all the credits 

sold), it is transferred to a long-term land manager along with the financial and legal 

obligations of land management.  Specialized land managers (Land Trusts) will not 

accept land unless there are appropriate funds for management. 

 

The concept of the endowment has been largely overlooked with Australian MBIs.  

This is not surprising given the lack of private sector involvement.  Only three of the 

thirty-seven MBIs evaluated had provisions for future management costs.  

 

Australians in general appear to believe two misconceptions in regards to land 

management.  One is that legislative protection of environmental areas equates to 

long-term management, and the other is that public ownership of land (National 

Parks) is imperative to protection. 

 

Certainly in the mid-1980’s environmental groups (such as the Australian 

Conservation Foundation and the Wilderness Society) were very public on their 

beliefs (that change of) ownership (ie from private to public) was paramount to 

protection (Doyle and Kellow 1995).  Experience with rural land owners in 

Queensland strongly indicates this is not the case.  Keto (2004) states that Vegetation 

Management Act is not a successful mechanism for conserving priority areas on 

privately owned land as it only protects vegetation from one threatening process and 

does not provide methods for adequate management of biodiversity.  The 

Conservation Fund also strongly believes that protected lands need to be managed 

(Hoellen 2009). 

 

To ensure the offset is protected in perpetuity, a non-wasting endowment fund for 

active land management should accompany the offset which should be funded 

through the sale of Credits. 
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5.2.6 Legislation  
 

In North America, the market demand for offsets derives from legislation requiring 

mitigation.  Without this there is no free-market demand (Noon and Ward 2007, 

Caroll, Fox and Bayon 2008).  Without legislation requiring mitigation for wetland 

loss and degradation, developers would not need mitigation Credits.  Any regulatory 

policy that affects the amount or type of mitigation required in a given area 

necessarily affects the market for mitigation Credits and the feasibility for the 

establishment of banks. 

 

The background paper to the Biobanking scheme stated that without a market 

framework there is no incentive for the offset area to be better than the minimum 

required and the options available for long-term management are limited 

(Department of Environment and Conservation 2006). 

 

Veltman (1995) concluded that a carefully-drafted law can ensure that a mitigation 

banking program avoids many of the previous mistakes made in the US and 

alleviates environmentalists’ concerns, and can become an important tool in wetland 

resource management.  Mitigation banking programs’ long-term success depends on 

the development of legislation and the experience of firm regulatory policies that 

promote the ecological, economic and administrative goals.  Explicit and effective 

legislative support is vital to provide the necessary market support.  Strict adherence 

to the mitigation sequence requirements will ensure private industry interest by 

providing predictability and efficiency in the permitting process.  It has been 

recognized that regulations requiring offsets, regardless of the commodity, are 

essential and must be enforced to halt the losses of habitat (Blundell 2006). 

 

Although it is still too early to predict the future, the ‘new rule’ for US wetland 

mitigation banking has already had a positive influence on investors.  Timbervest, an 

investment firm specialising in environmental restoration based investments with a 

$250 million dollar portfolio believes the patchwork of guidance that existed before 

the ‘new rule’ really prevented the investment in mitigation banking.  Timbervest 

believe that ‘new rule’ will encourage greater investment in mitigation banking.   
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There also needs to be predictable enforcement of legislation.  Research about 

regulatory compliance has established that people who expect enforcement are more 

likely to comply (Hornyak and Halvorsen 2003).  Gardner (2003) argues there is no 

point requiring small landowners to restore, enhance or create wetlands if those 

mitigation projects are likely to fail.  He believes they should consider a broader 

banking scheme from the outset. 

 

In the review of Australian MBIs, legislative support requiring offset was low.  Only 

eight schemes have specific regulatory support with four of them being from New 

South Wales.  Policies did not receive a score on the basis that they guide actions to 

achieve a desired outcome whereas legislation can suggest certain behaviours. 

 

Burgin (2008, 2009), a major critic of offsets, concluded that the Biobanking 

legislation has formalized and strengthened the Biobanking scheme. 

 

Maguire (2007-2008, 2008-2009) indicated that there was no legal barrier to the 

implementation of a banking initiative in Queensland but it would nevertheless be 

dependent on the resolution of several legal issues.  The legal issues with particular 

relevance to Queensland include permanence of the offset, additionality, double 

counting and land tenure considerations.  Permanence issues refer to ensuring the life 

of the offset lasts as long as the development (in perpetuity).  In the carbon offset 

market, the topic of additionality38 is the most fundamental and contentious as it ask 

the question, would the activity have occurred if it was not implemented as an offset 

project.  Double-counting is where the same offset is counted towards multiple 

impacts (for example a Credit that is already used for wetland banking and the 

landowner attempts to get recognition for carbon).  Land tenure is also an important 

consideration for any offset in Queensland as the majority of land is leasehold. 

 

In Queensland current regulatory environmental prescriptions dictate what a 

landholder may or may not do with the land.  Generally, these frameworks do not 

require that certain ecological standards be maintained or improved.  This results in 

                                                 
38 Also referred to as ‘above and beyond’ business as usual 
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little to no active management or ecosystem services across a wide variety of land 

tenure.   

 

Conservation values have been assigned to Regional Ecosystems through 

Endangered, Of-concern and Not-of-concern status under the Vegetation 

Management Act.  The VMA only provides legal protection for Regional Ecosystems 

from one threatening process (clearing) rather than focusing on priority management 

activities to ensure further decline.  Banking has the potential to be an incentive 

scheme to achieve and surpass the specific environmental objectives in a cost-

effective manner (Davis 2004).   

 

A banking program can be used to introduce management imperatives into a 

regulatory framework.  Environmental regulation needs to evolve to build in 

management objectives and performance standards.  This will of course be opposed 

by landholders unless an incentive is offered to induce them to participate.  Banking 

may well provide that incentive to actively management land for better 

environmental outcomes.  This has the potential, in turn to provide better outcomes 

for landholders and the environment.   

 

Veltman (1995) notes that a US Federal mitigation banking statute cannot survive 

without the support of environmental groups.  Their concerns can be overcome by 

following strictly the mitigation sequence approach.  The first two options - 

avoidance and minimisation - must be strongly debated before allowing wetland 

impacts and hence mitigation.  Environmentalists also fear that profit-driven banks 

will cut costs during mitigation, sacrificing the quality of the bank in order to obtain 

higher profits.  This concern is always valid for any market-based instrument.  It can 

be overcome by ensuring that the appropriate regulations are in place to provide 

stability in the process.  The key elements of success will be to ensure that neither the 

environmental resource nor public funds are at risk, and that responsibilities (with 

enforcement capacities) are placed with entities that have the expertise, capacity and 

authority to discharge the task (Pavelka 2004). 
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The US experience demonstrates unequivocally that a banking program needs 

support from a single piece of legislation requiring mitigation from environmental 

impacts that underline permanence considerations and functional lift from offsets. 

5.2.7 Methodical site selection process 
 
Site selection is one of the most – if not the most – important criterion affecting the 

successful establishment of a mitigation bank (Morales 2000).  Westervelt 

(conservation and mitigation) bankers from the US believe that selecting the bank 

site is ninety percent of the challenge (Densioff 2008a, Densioff 2008b, Carrol, Fox 

and Bayon 2008).   

 

In Australia there are fifty-six bioregions that are mostly based on catchments, each 

with its own regional plan.  The National Action Plan for Salinity and Water Quality, 

the same program that funded the MBI program, also provided funding for the 

establishment of integrated natural resource management plan by local Natural 

Resource Management Groups.  There is emerging consensus between Federal and 

State governments for integrated catchment plans that focus on land use, water 

allocation, water quality and biodiversity issues.  State boundaries have always been 

a problem, however resolution of these issues is certainly high on the agenda. 

 

Of all the Australian MBIs reviewed, this component (site selection) was more 

widely used than any other.  This could be largely attributed to the above Federal 

government funding.  However proposed offset/mitigation sites have rarely been 

examined in conjunction with regional priorities. 

 

The Conservation Fund believes the majority of conservation land set aside results 

from a reactive response and very rarely a proactive, planned identification (Hoellen 

2009).   This statement is particularly relevant to Australia as the majority of the 

existing MBIs focus on preservation of existing habitat by opportunistic landowners 

rather than a methodical regional process that targets priority environmental areas.  

Policies such as Queensland’s Vegetation Management Offset Policy do not allow 

regional conservation priorities to be addressed as it requires the offset to be within a 

25km of the impacted site. 
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Thus preservation of ecosystems on-site or within short distance from the 

development only conserve marginal habitat and is not the getting the best value 

from mitigation sites.  Conservation areas should be strategically planned and 

managed areas of natural lands and working landscapes that conserve ecosystem 

values and functions, and provide associated benefits to human populations (Hoellen 

2009).   

 

The watershed approach for determining mitigation sites is a relatively new concept 

in North American banking programs and has received support with the ‘new rule’. It 

states a watershed approach must be used when determining mitigation requirements 

that will utilize existing watershed plans (if absence use available information on 

condition and needs), consider landscape position, history and sustainability and 

provide a suite of functions.  The landscape can impose limitations on banking sites 

as the landscape or regional processes drive local ecological conditions.  The historic 

features and location within the landscape will result in different management 

objectives.  Australia needs to learn from this. 

 

It is evident from the above review that banking is a tool that can be used to fulfil 

and secure strategic pre-determined conservation areas.  

5.2.8 Credits 
 
The mostly heavily criticized aspect of the North American banking program has 

been about the methods used to determine environmental value; the Credits.  The 

evaluation of Australian MBIs in regards to Credits asked a qualitative question and 

requires further discussion here.  

 

 In the North American banking program, mitigation is the third step in a sequence of 

actions that reviews development impacts.  As described in an earlier section (2.2.8) 

a development application is assessed against the mitigation sequence: 

1. Avoid – adverse impacts to resources are to be avoided if possible. 

2. Minimize – if impacts cannot be avoided, appropriate and practicable steps to 

minimize adverse impacts must be taken. 
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3. Compensate – appropriate and practicable compensatory mitigation is 

required for the unavoidable adverse impacts that cannot be minimized. 

 

Offsets are not a substitute for normal environmental management responsibilities 

but an option to gain the best outcome for an avoidable outcome.  The first two steps 

must be undertaken by the regulatory agencies assessing the development application 

and are not discussed here.  This thesis has examined a process that could be used to 

get the best value for environmental offsets when compensation is the last and only 

option. 

 

A form of the mitigation sequence has been adopted by the majority of offsetting 

policies and programs in Australia.  What has not been implemented in Australia is 

the establishment of different mechanisms available for providing offsets.  The Clean 

Water Act that regulates wetlands mitigation banking in the US has four methods of 

providing mitigation, establishment (creation), restoration, enhancement and 

preservation, and three mechanisms for providing mitigation – permittee-responsible 

mitigation, in-lieu fee and mitigation banks (see section 2.5.1). 

 

Regardless of the mitigation method or mechanism used, the objective or goals of 

offsetting programs is to obtain an environmental gain.  North American banking 

programs use the policy goal of no net loss.  Queensland’s Vegetation Management 

Offsets Policy goal is to ‘maintain the current extent’ and does this by requiring a 

ratio greater than one-to-one.  Western Australia’s Environmental Offsets position 

paper states a goal of ‘net environmental benefit’.  There is no debate that the 

objective is to create an environmental gain.  What is in question is how the 

objectives are reached.  To this end, Australian MBIs were compared to the North 

American banking model using the following the North American definitions: 

 Establishment (creation) – gain in aquatic resources area and functions. 

 Restoration 

o Re-establishment – gain in aquatic resources area and functions. 

o Rehabilitation – gain in aquatic resources function but not area. 

 Enhancement – gain in aquatic resource functions but not area. 
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 Preservation – removal of threat or preventing further decline but does not 

result in a gain of aquatic resource area or functions. 

 

Biobanking focuses on conservation of existing vegetation.  The limitation of this 

approach is that it may overlook significant environmental areas that can often only 

be identified in a regional context.  Also, whilst the conservation of existing 

vegetation in priority areas is important, the scheme does not allow for the 

restoration or creation of threatened environmental habitats.  Earlier discussion 

papers did mention creation however it seems they have been excluded from the 

finalised scheme (Department of Environment and Conservation (NSW) 2006). 

 

Queensland’s Mitigation and Compensation for Works or Activities Causing Marine 

Fish Habitat Loss allowed the use of enhancement and preservation but specifically 

excludes restoration as an option.  The Queensland Vegetation Management Offsets 

Policy and the Western Australia Environmental Offsets position paper allow only 

restoration (including re-establishment and rehabilitation) of ecosystems.  Australian 

MBIs have avoided establishment (creation) as a method for providing mitigation.  

While restoration is the preferred option in the North American banking programs as 

it is considered to have the greatest likelihood of success and there is greater 

potential for gains, creation is also conserved as an option (Federal Register 2008). 

 

In Australia, policy programs requiring offsets seek to ensure that environmental 

services are not diminished by on-going development.  They generally have two key 

participants the developer and the government agency requiring the offset.  Trading 

programs introduce a new stakeholder as they recognise that the entity that needs to 

provide the offset does not generally have the expertise in the field to deliver it 

effectively.   Trading (or banking) programs have three key participants.  The entity 

who is required to provide the offset, the entity who creates the offset39 and the 

government agency who ensures the offset meets the specified criteria.   

 

The mechanisms for providing mitigation in the North American banking models are: 

                                                 
39 Long-term management of the offset has generally been excluded from Australian trading programs 
but should be considered part of this step. 
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 Permittee-responsible mitigation – the entity undertakes the mitigation 

requirements itself. 

 In-lieu fee – a fee is paid to a government agency or nominated program 

instead of undertaking the mitigation. 

 Mitigation bank – a wetland (or ecosystem) that has been restored, 

established, enhanced or preserved which is then set aside to compensate for 

future conversions of wetlands (or ecosystem) for development activities. 

 

The developer can fulfil his mitigation requirements by purchasing Credits from a 

mitigation bank.  It has been referred to as a voluntary framework, as participation in 

the banking scheme is not mandatory because there are other options for providing 

the mitigation/offset.  Credit sales are a three-way transaction: the buyer (the 

developer who needs to offset), the seller (the banker) and the government agency 

who must approve the transaction/sale. 

 

Australian MBIs (with the exception of the HRTS and the biobanking scheme) 

generally only allow permittee-responsible mitigation and rarely an in-lieu fee 

option.  The Queensland Mitigation and Compensation for Works or Activities 

Causing Marine Fish Habitat Loss as an option for mitigation losses can provide 

monetary contribution (effectively an ILF) instead of undertaking the work.  

However the Queensland Vegetation Management Offset Policy states that the offset 

must not be a financial contribution.  

 

The North American banking program has two distinct types of mitigation banks: 

permittee-responsible banks and commercial (or third party) banks (documented 

earlier in section 2.2.16).  The difference between the two types of bank, is that in a 

commercial bank the legal responsible transfers to the bank meaning the developer 

has no further obligation of any sort with that offset.  A permittee-responsible bank 

maintains the legal responsiblity for the mitigation.  

 

Queensland’s Vegetation Management Offsets Policy does not allow any severance 

of liability between the developer and the offset.  The offset must be managed under 

agreement with the landowner with an ongoing monitoring and reporting program. 
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In the North American Banking program the amount of mitigation required is 

expressed as Credits.  A Credit is the unit that is recognized as the basis for 

comparing environmental losses with environmental gains.  Credit and Debit 

evaluation methods serve two purposes, to define the number of Credits available at 

bank and secondly measure impacts at the development site (Debits).   The 

mitigation ratio is the number of Credits (functions or acres) which must be debited 

from the bank to compensate for impacts.   

 

The most common and simple methodology for assessing wetland function for Credit 

assignment is to utilize acreage to represent wetland functions.  This assumes the 

functional value of one acre lost will equal the functional value of one acre gained.  

This assumption may be true in circumstances where bank Credits are being 

withdrawn for in-kind impacts.  The largest concern with using a straight acreage 

measure is that often high quality wetlands were being replaced with low quality 

wetlands.  The ‘new rule’ states where appropriate a functional or condition 

assessment methods should be used but only when it is impractical to do otherwise a 

minimum one-to-one acreage is to be used. 

 

Wetland mitigation banking credits were initially determined by a non-analytical 

(and non-functional) methodology that tabulated credits according to acreage of 

various wetland types (Reppert 1992).  Only recently have functional assessment 

methodologies begun to be used, and it is anticipated that they will become more 

effective and widely used in the future. 

 

There is still, however, much uncertainty about functional assessment models to 

assess wetland impacts.  It is not debated that functional assessment models are able 

to better express ecosystem functions, but, the question is what methodology should 

be used.  Bankers have also commented that the expressing bank Credits as 

functional units often confuse buyers and sellers.  They often do not understand what 

the commodity is that is being traded (NMBA 2009 annual meeting at conference). 

 

The NMBA would like to see a standardized unit to trade and are pushing for a 

uniform assessment methodology (at a Federal level).  Government agencies 

disagree, saying that regional wetland variations can be accounted by allowing 
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different districts to choose the appropriate methodology (M.Ray pers. comm. 2009).  

This would be the preferred approach if it can be established and accepted.  Much 

effort is being put into the question, as follows.  Three well-known functional 

assessment methodologies for North American wetlands that quantify a set of 

wetland functions or assign the area function units are Wetland Evaluation 

Technique (WET), Habitat Evaluation Procedures (HEP) and Hydrogeomorphic 

approach (HGM).  Wetland Rapid Assessment Methods (RAM) can also provide a 

cost effective scientifically defensible estimate of wetland and riparian ecological 

conditions for regulatory programs use and resource management (Fennessy et al. 

2004).  The California Rapid Assessment Method (CRAM) is currently the preferred 

option by most agencies and is a good short term method to use (conference notes).  

CRAM uses visible field indicators to assess the condition of a wetland or riparian 

site within a period of 1-3 hours. CRAM is designed to cost-effectively assess the 

performance of restoration and mitigation projects and the ambient condition of 

wetlands within watersheds, regions, and for the State.  The South Florida Water 

Management District developed the Florida Wetland Rapid Assessment Procedure 

(FRWAP) to assist the regulatory evaluation of mitigation sites.  It was designed to 

be used within the limited timeframes of the regulatory process (Miller and Gunsalus 

1997). 

 

There are in fact, approximately forty different functional assessment methodologies 

available (B.Brumbaugh  pers. comm. 2009).  Advanced Ecology (Texas based 

mitigation bankers) uses four different models.  The functional assessment 

methodology used will depend on the regulator and the bank location (M.Bird pers. 

comm. 2009).  The Credits are expressed as a Functional Credit Unit (FCU).  For 

example Columbia Bottoms Mitigation Bank (approved by the Corps in October 

2009) has 650 FCU’s with a price of $30,000 per FCU (Mitigation Solutions 2009). 

 

Presently, in the North American banking program, the banker nominates the 

functional assessment methodology that is used to determine Credits (in the 

mitigation plan as part of the banking Instrument).  The banker may be required to 

submit one or more appropriate functional assessments to accurately describe the 

existing functions and values at the proposed bank site and provide justification for 

the proposed number of Credits.    
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The controversy surrounding Credits can really be summarized around functional lift.  

How to determine what the functional lift will be at the mitigation/offset/bank site?  

Which determines how the number of Credits the bank receives.  What is the impact 

to ecosystem functions at the development site and what type and how many Credits 

are required to compensate or to provide an functional lift resulting in eventual 

‘ecosystem gain’. 

 

It is evident that an important component of a banking program is the methodology 

on how to determine Credits and measure functional lift, and it is also evident that 

research still needs to be done into the subject. 

 

5.3 Summary 
 
The greater part of Australian offset policies and environmental trading programs 

have inadvertently or intentionally adopted components of the North American 

mitigation banking process.  The majority of the components examined that work 

effectively in North America rely on private sector involvement in the banking 

program.  Banking team, advanced compensation, mitigation consolidation and 

endowment fund all require active private sector engagement before they can reach 

their potential.  Legislation protecting the environmental resource and requiring 

mitigation is the main driver of the banking program of which the private sector 

engagement is centred on (see Box J Summary of North American banking programs 

against Australian MBIs). 

 

Credits and methodical site selection process are the two components of an 

environmental banking program that do not require private sector involvement but 

the appropriate incentives could be utilized to ensure mitigation sites align with 

integrated catchment plans, local, regional, State and National conservation goals.  A 

transparent, defendable, scientific methodology is needed to quantify environmental 

losses and gain and hence determine what the functional lift at the offset site is that 

results in the Credits that can be identified and sold. 



   An Investigation of a Process for Environmental Banking appropriate to Queensland    163 
 

 

 

 

 

 
 
 

Box J: Summary of North American banking program against Australia MBIs 
Third-party banks 
– private sector 

It seems no Australian MBI’s have implemented a process that actively 
engages with the private sector or encourages private sector investment. 
 

Banking team A wide variety of environmental experts could be involved through the 
engagement of the private sector that would provide financial resources to 
the bank.  Providing there was a financial incentive (or a return on 
investment) through the sale of credits to fund the multi-disciplinary team 
which Australia does not have. 
 

Compensation in-
advance 

Compensation in-advance is a direct contribution to the goals of 
environmental gain (or no net loss) but requires a financial risk of the 
entity providing the offset in-advance.  The North American banking 
program alleviates this risk by allowing the bank to sell Credits, giving the 
bank a financial incentive to deliver effective mitigation (that can be sold 
in an open market).  Australia has no such system. 
 

Mitigation 
consolidation 

Allowing the consolidation of offset projects into a bank provides a greater 
likelihood of success as credits are only granted when the prescribed 
ecological performance standards are met (giving the bank a financial 
incentive to succeed).  Which small projects often find difficult and 
Australia does not presently allow this. 
 

Endowment fund 
for future 
management 

To ensure the offset is protected in perpetuity a non-wasting endowment 
fund for active land management should accompany the offset that could 
be funded through the sale of Credits which Australia does not allow. 
 

Legislation A banking program needs support from a single piece of legislation that 
requires mitigation from environmental impacts, which specifically 
addresses permanence considerations and functional lift from offsets to 
meet a goal of eventual ‘ecosystem gain’.  Australia has one State 
banking legislation. 
 

Methodical site 
selection process 

Banking is a tool which Australia does not have yet, that can be used to 
fulfil and secure strategic pre-determined areas for conservation in a 
regional context. 
 

Credits A transparent, defendable, scientific methodology is still lacking.  This is 
needed to quantify environmental losses and gain and hence determine 
what the functional lift is at the offset site that results in Credits. 
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Chapter 6 – The establishment of guiding principles 
for implementation in Queensland –field case studies 

6.1 Introduction 
 
The preceding Chapters (1, 2, 3 and 5) confirm that environmental banking is a 

workable concept in North America and that is worth applying in Queensland.  They 

offer knowledge of the processes and procedures for environmental banking 

practised elsewhere, how these evolved into their present form, and also indicate 

(Chapter 5) that to apply the concept in Australia (or even Queensland) we need a 

major overhaul of our offsetting policies.   

 

Development will continue in Queensland because it is a necessary part of the State’s 

economic growth and with development will inevitably come some form of 

environmental impact.  It is argued environmental banking is a process that can be 

used to offset the impacts while getting the soundest result for the environment. 

Environmental banking will not – cannot – eliminate development impacts but will 

provide an opportunity to get the best outcomes, at the best possible cost for the 

environment. 

 

Environmental banking does not need to detract from current natural resource 

protection processes.  Development Applications will be assessed against the first 

two options - avoiding and minimizing impacts and it will not allow projects to be 

approved that would otherwise have failed, but is an option that gives opportunities 

to compensate for approved project impacts. 

 

The engagement of the private sector in a banking program provides an opportunity 

for private enterprise to realize from the environment.  Australia has historically 

benefited from exploiting natural resources for profit.  Environmental banking 

however, is a paradigm shift because it allows a profit to be gained from effective 

conservation and environmental management activities.  This is the ‘cost’ of acting 

in the private sector, where it is evident that significant natural resources are 

available to be perpetuated. 
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The previous Chapter confirms that private sector involvement would allow 

successful engagement of the majority of the environmental banking components 

because it is process-driven.  The two components that are not to date explained by 

the banking process in Queensland are a methodical site selection process on a 

catchment-wide basis, and a functional lift measure for a proposed bank site.  

Demonstrations of these two components in the field are necessary to contribute data 

to the formulation of new State legislation (with which to drive the process). 

 

There are opportunities in law to compensate against any likely development effect 

in Queensland.  In this State, as examples, Department of Primary Industries and 

Fisheries (Fish Habitat) and Department of Environment and Resource Management 

(Koala Habitat and Vegetation Management Offset) now allow permissible processes 

for offsetting.   Provision has even been made to allow for specific models to be 

formulated by developers.  The release of the new Queensland’s Sustainable 

Planning Bill - that once enacted will supersede the Integrated Planning Act of 1997 

- will also allow offsets to be developed. 

 

However, none of these policies has been based on actual case studies which can 

serve the private landholder as useful, practicable models.  There remains no 

Queensland situation from which suitable legislation can take practicable example 

(i.e. a working field example of environmental banking).  In the absence to date of 

any legislation (principally to govern the financial affairs of an environmental 

banking scheme), the following case studies were undertaken in the two areas of site 

selection and functional lift.   

 

In these case studies, a number of practical general details identified as necessary as 

a result of the study so far reported in this thesis were: 

1. An approach to the mitigation sequence hierarchy; 

2. The relationship to catchment – where catchments and environmental 

priorities should drive selected sites (not the reverse);   

3. Monitoring procedure(s); 

4. The need for an endowment fund for long-term management; 

5. Standard procedures for assigning credit values (ratios); 
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6. What goes on  Permits – with clear objectives and performance indicators for 

the above long-term monitoring; 

7. The style of inescapable regulatory agency administration – with explicit 

procedures and mandatory timeframes for decision-making; and 

8. The provision of enforcement for non-compliance. 

 

The processes to be devised recognize some other generic problems: 

 The task is not to ‘save the world’ but to establish usable ecological, 

commercial and legal procedures by which a sound mitigation process could be 

established; 

 The study must consist of a step-wise set of procedures capable of being 

subjected to intense scrutiny ie, a technical argument derived from established 

facts; 

 It will depend in the first instance on sound rationalization for selecting the 

study region; 

 The methods planned to be used must reflect the logic of a systematic approach 

(in order to be publicly acceptable); 

 This initial effort must necessarily target the highest priority prospects, i.e. 

those with greatest potential to be successful; and 

 This success will not only rely on ecological viability; it will require 

commercial viability, and community support (by way of legislation). 

6.1.1  The Queensland field case study areas 
 
To establish local case studies that will reasonably guide the drafting principles that 

will enable environmental banking to proceed across the State with both legal and 

ecological success, opportunities need to be recognized, defined and promoted.   

 

For practical reasons, the study sites were selected primarily because of the interest 

and financial opportunities provided by two commercial enterprises, the first being 

the Burnett Mary Regional Group of Natural Resource Management Inc., and the 

second Meridien Pty Ltd (a modern Queensland company committed to deliver 

effective sustainable coastal development).  
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The first case study in the Burnett Mary (Wide Bay Burnett) Region examines a 

process for selecting a prospective bank site based on a catchment approach.  The 

second case study in the Moreton region aims to demonstrate the ecological value of 

‘functional lift’.  These matters are further defined for these study purposes as: 

 Site selection:  A methodology by which areas for prospective environmental 

banking can be chosen anywhere in Queensland subject to uniform standards. 

 Functional lift:  A standardized means by which benefit brought about by the 

establishment of an environmental bank can be measured anywhere in the 

State. 

 

Methods and results are discussed according to each Case Study.  General 

conclusions are considered together (in Conclusions). 

 

Wide Bay Burnett Region.  The entire catchment (described by QIWSC [1960)] as 

Burnett, Elliott, Burrum and Mary River Basins [46,000ha]) was chosen to establish 

a procedure for selection of prospective bank sites (Case Study #1), at this juncture 

regardless of the inherent value (demand) for such sites as offsets for proposed 

development schemes.  (In the event, it was demonstrated to have potential for some 

ecosystems elsewhere in the catchment proposed to be disturbed by development.)  

Because viability of a selected site and statutory environmental reservations may 

result in significant ‘functional lift’, a site was specifically chosen to demonstrate a 

synergistic relationship between an environmental bank and adjoining Crown 

reservations.  

 

Moreton Region.  The sub-catchment of Behms Creek (in the catchment described 

by QIWSC [loc.cit.] as Logan [incorporating its sub-catchment of Behms Creek], 

Albert, Coomera and Nerang River Basins [18,000ha]) was chosen to demonstrate 

the ecological value of functional lift (Case Study #2).  This also was without regard 

to the availability of endowed funds to maintain the land over the longer term.  In the 

event, it proved not only to be possible to demonstrate the ecological component of 

‘functional lift’ value being specifically investigated but also for its potential for 

management of a threatened ecosystem that elsewhere was being disturbed for 

development. 
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6.2 Case study  #1- To establish a process for selecting 
prospective bank sites 

6.2.1  Introduction 
 
The Wide Bay Burnett Region (one of a set of major river catchments in the State) 

was chosen to explore offset banking for a number of reasons (see Figure 3).  These 

included the proven quality of its natural resources, its historical consumption, its 

current social demographic positioning with burgeoning development pressures, and 

its recourse to natural resources for its present main industry (tourism).  Although the 

Study Region is - with the exception of the southern corner abutting the most 

populated part of the State - still subject only to draft regional environmental plans40, 

the Wide Bay Burnett Regional authorities have prepared a “Regional Vision” with a 

widely-accepted outlook for land use over the next quarter century.   

 

“The Wide Bay Burnett…is characterized by ready access to a well managed natural 

environment which underpins a robust regional economy….It has a distinct identity 

based on the ability of the region to manage its natural resources, settlement pattern, 

and economy.  There are new opportunities for employment as a result of …..smart 

economic development based on the region’s competitive advantage” (Queensland 

Government Department of Local Government Planning Sport and Recreation and 

Wide Bay Burnett Regional Planning Advisory Committee 2007, p.6). 

 

The Wide Bay Burnett region covers nearly 50,000 square kilometres of land and 

includes another 40,000 square kilometres of marine area (Burnett Mary Regional 

Group 2007).  The natural resources of the region supports a wide variety of primary 

production such as grazing, sugar cane, grain crops (sorghum and wheat) and 

industries including dairy, vine and citrus contributing more than $1.1 billion to the 

economy (Queensland Government Department of Local Government Planning 

Sport and Recreation and Wide Bay Burnett Regional Planning Advisory Committee 

2007).   Tourism opportunities from the Great Barrier Reef contribute approximately 

$4.2 billion annual to the national economy (Queensland Government Department of 

Local Government Planning Sport and Recreation and Wide Bay Burnett Regional 

                                                 
40  For example, Draft Coastal Management Plan Wide Bay (in prep.) 
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Planning Advisory Committee 2007).  The regions is also home to the southern 

extremity of the Great Barrier Reef Marine Park and encompasses the World 

Heritage listed Fraser Island.    The population of 269,340 (Australian Bureau of 

Statistics 2006) is expected to grow to 400,000 by 2026, increasing the pressure on 

the regions natural resources.  Some of the ecological challenges the regions faces 

but not limited to are: maintaining the unique biodiversity (Mon Repos turtle 

rookery), reducing weeds and pests, maintain water quality and impacts on the Great 

Barrier Reef World Heritage Area, water quantity and supply, protecting estuaries 

(that provide over 50 species of commercially valuable fish), dryland salinity, coastal 

development pressure, cultural heritage and land and soil management (Queensland 

Government Department of Local Government Planning Sport and Recreation and 

Wide Bay Burnett Regional Planning Advisory Committee 2007).  . 

 

 
Figure 3. Location of the Wide Bay Burnett region (coloured blue and title Burnett Mary) 
(source: Australian Government 2009). 

6.2.2  Methods 
 
A process for the selection of regional sites most likely to meet the standards for 

offset banks was devised based on the following broad catchment approach:  

1. Determine current extent of natural resources. 

2. Determine existing ecological condition (based on specified parameters). 
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3. Determine restoration potential. 

4. Simulate functional lift following restoration. 

5. Identify priority restoration based on select criteria. 

The emphasis of this case study is on the method of approach rather than the chosen 

site.  This methodology developed in this case study was based on a desktop study 

together with field inspection; it did not incorporate any GIS-analyzing techniques 

(because of uncertainty about the accuracy of this data). 

 

Step 1 - Current extent of natural resources 

The current extent of natural resources was based on Regional Ecosystems (RE) as 

defined by Sattler and Williams (1999) and mapped by the Queensland Herbarium – 

because of the State-wide uniformity of data-approach that this information offers 

(see Appendix 5). 

 

Step 2 – Existing ecological condition 

The site suffers disturbance for which no standardized measure across the State 

presently exists.  The Queensland Environmental Protection Agency published in 

2008 a BioCondition: a Terrestrial Vegetation Condition Assessment Tool for 

Biodiversity in Queensland (Eyre et al. 2008) that could be considered for use. 

 

Step 3 – Restoration potential 

To understand the restoration potential of a possible offset site, the natural 

characteristics particularly the naturally-evolved features were considered.  Different 

locations in the landscape have different rehabilitation objectives. 

 

A process for selection of regional sites most likely to meet the standards for offset 

banks was devised based on the following step-wise criteria:   

 

(a) Regional lands recognized scientifically as core natural assets were eliminated 

from consideration as unavailable for the banking purpose. 

(b) Likewise, Crown lands that served environmental conservation purposes were 

eliminated.   
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(c) Lands designated as prime urban and agricultural lands were eliminated from 

further consideration.   

(d) Some other lands were eliminated on the basis that current public interest 

would or could prejudice scientific logic. 

(e) At this juncture, the scale of study was necessarily changed – from the standard 

1:100,000 scale (applied by State Government across the board) to 1:10,000 

(which it advocates that property managers use, and which is the smallest that 

can possibly be effective when endangered species are a serious consideration).  

Data were then derived, for instance, not from reports such as The 

Conservation Status of Regional Ecosystems or even the Wide Bay-Burnett 

Resources Investigations but from localized technical reports such as the 

Maryborough Elliott River Land Use Study and (the-then) Burrum Shire 

Handbook (Middleton 1970) for  a historical baseline evaluation. 

(f) The selected study sites were then overlaid by the State Regional Ecosystem 

maps of “Endangered” or “Of Concern” remnant vegetation - where these were 

immediately adjacent to land designated as “cleared of vegetation”. 

(g) Some criteria not covered by the above analysis were then entered for 

consideration (for example marine environments, non-agricultural lands, 

grassland and/or understorey vegetation areas and anomalies in the existing 

database).  Scenic amenity is still being assessed, although its value for these 

purposes may eventually prove to be relevant. 

(h) Government constraints, particularly related to the Vegetation Management Act 

1999 were then necessarily brought into account.  The measures of land use 

capability were based on the methods outlined in Middleton (1972) relating to 

agricultural and pastoral land-use capability – described in terms of Class I to 

VII41.  Regional Ecosystems maps were overlaid to determine where this 

                                                 
41 The US Department of Agricultural Soil Conservation Service in 1961 produced a Agricultural 
Land Capability Classification that was adapted CSIRO in 1967 (Rosser, Swartz, Dawson and Briggs 
1974).  The following land capability classification is from Gunn et al. (1967). 
Class I Land – This land with few or no limitations.  With good management it is suitable for long-
continued cropping, without special practices. 
Class II Land – This land with slight limitations.  It is arable land and limitations are few and the 
practices easy to apply. 
Class III Land – This is land with moderate limitations.  It is arable land but limitations may restrict 
the choice of plants grown, or require special conservation practices, or both. 
Class IV Land – This is land which is subject to severe limitations and is suitable for occasional but 
not regular cultivation.  It is primarily grazing land.  
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perceived need for preservation lay beside cleared “Class IV” lands.  That is, 

existing data were overlaid on the sub-catchment to define areas that were 

neither too productive to be affordable (i.e. Classes I-III) nor too poor to be 

readily rehabilitated (i.e. Classes V-VIII).  The Class IV lands were thus the 

focus of attention, with their principal bank value (i.e. functional lift) lying in 

their authoritatively-stated essential need for intensive soil rehabilitation 

(Queensland Coastal Lowlands Land Use Committee 1976).    

(i) Relevant land tenure (Basic Land Information Network [BLIN]) maps were 

then examined to ascertain tenure sizes and circumstances (ie, leasehold, 

freehold etc).   

(j) For the purpose of this case study, when sites were otherwise indivisible, 

priority was given to sites with a wetland component.  This was because water 

is the primary governing influence in most of Queensland’s ecosystems, 

rehabilitation will work most effectively – and quickest – when water is 

available, restored wetlands will be seen to have responded most obviously 

(with waterbirds, etc.), and water resources are currently of highest public 

concern.  Moreover, precedent in environmental banking procedures has been 

shown (see earlier in this Report) to lie with wetland mitigation banking (in 

USA). 

(k) All work was re-checked for accuracy and the final case study properties were 

then re-plotted at smallest available scale and ground-truthed for accuracy.   

 

Step 4 simulate functional lift following restoration and Step 5 identify priority 

restoration based on select criteria were not undertaken but are revisited in the 

discussion (see section 6.2.5). 

 

                                                                                                                                           
Class V Land – This is nearly level land that has little or no erosion hazard even if cultivated, but has 
other limitations which it is not practical to remove and which prevent the normal productive of 
cultivated crops. 
Class VI Land – This is land which has such severe limitations that it is unsuitable for cultivation, but 
it is suitable for grazing or forestry subject only to moderate limitation in use. 
Class VII Land – This land with very severe limitations which make it unsuitable for cultivation and 
restrict its use even for grazing or forestry. 
Class VIII Land – This is land with such severe limitations that it is not suitable for cultivation, 
grazing, or commercial forestry. 
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6.2.3  Results 
 
Core natural areas in the Wide Bay Burnett region are as mapped in Figure 4. 
 
 

 
 
Figure 4.  Map of Wide Bay Burnett Region showing (in green) the areas designated of core 
value for nature conservation (after Stanton 1979). 
 
 

 
Crown reserves for environmental purposes are as mapped in Figure 5. 
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Figure 5. Maps showing the locations of National Parks and State Forests (a) Fraser and 
Sunshine Coasts District (b) Central Queensland and Bundaberg (from Queensland 
Government Environmental Protection Agency 2006). 
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Aboriginal areas of significance are as mapped in Figure 6. 
 
 
 

 
 
Figure 6.  Map showing Aboriginal Areas of Significance, Wide Bay Burnett coastal region, Q. 
(source: Foley 1992). 
 

 
 
Areas of heavy (prime) use of land for agriculture and urban development are shown 

in Figure 7.  The latter are the principal areas of further development.  While prime 

agricultural lands continue to be highly productive, other agricultural (and pastoral) 

suffer times when market or climatic forces cause land management practices (of any 

kind) to be reduced significantly. 
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Figure 7. Map of Wide Bay Burnett Region, Q., showing the principal areas of agriculture (dark 
brown) and major urban centres (X) (source: Middleton 1970).    
 
 
 
 
 
Land-use capability Class IV lands in the Wide Bay Burnett are illustrated in Figure 
8. 
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Figure 8. Map of Wide Bay Burnett Region, Q., illustrating the distribution of Class IV 
Agricultural Capability land (in green); the red line denotes the margin of the Burrum-Susan 
River catchments (source: Queensland Coastal Lowlands Land Use Committee 1976).  
 
 
Threatened Regional Ecosystems in the Wide Bay Burnett coastal study zone of the 

South-east Queensland Bioregion are shown in Figure 9. 
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Figure 9. 2003 Regional Ecosystems Map for the Burrum River catchment area of Wide Bay 
Burnett Region, Q. (courtesy Queensland Government Environmental Protection Agency 
2008c). 
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Ten core areas have been defined in the region (Figure 4).   There are 32 national 

parks and other lands set aside that have a gazetted function in environmental 

management by the Crown (Figure 5).   

 

Three prime urban and agricultural land masses (both masses closely associated in 

this Region) are around the centres of Noosa, Hervey Bay and Bundaberg (Figure 7).   

It is important not to overlook a marginal urban effect that may occur in the north 

where Gladstone is located just outside the region.   

 

Aborigines have occupied the Wide Bay Burnett since the very earliest times because 

of its natural resources and proximity to the coast.  Twenty-two Aboriginal areas of 

significance have been delineated to date only broadly in 

archaeological/anthropological studies (Figure 6).  Until such time as Native Title 

claims have been resolved, it is prudent to avoid seeking banking covenants over the 

most likely areas.  It may, of course, prove a complementary exercise to incorporate 

Aboriginal values into relevant bank Management Plans. 

 

Two contentious areas (Traveston Dam and Noosa) were eliminated because 

objective assessment could be prejudiced by current controversies42.   

 

Composite overlays directed positioning of the prospective bank study sites to the 

sub-coastal area within the Susan River to Elliott River catchments. Importantly, 

these are also relatively protected by the presence of dedicated reserves (presently 

State Forests) at their headwaters.   

 

Studies were then shifted to a smaller scale, in order to allow greater precision in 

resource mapping and subsequent conclusions.  

 
 
 
 

                                                 
42  The Traveston Dam issue and Noosa development issue require equally specific attention if scientific argument is to prevail 
about the future of these locations.  This study is not the place for such argument; rather they will be planned to large degree in 
the context of the adjacent, most densely populated south-east Queensland corridor (Queensland Government Department of 
Local Government Planning Sport and Recreation 2005). 
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6.2.4  The selected  site  
 
Figure 10 illustrates the location of the selected site in relation to Class IV 

Agricultural Land Capability classification.  The precise landholding is shown in 

Figure 11, which also shows the location downstream of the Burrum Weir. 

 

 
 
Figure 10. General location of the selected site in relation to Class IV land categories, Burrum 
River, Q. (source: Queensland Coastal Lowlands Land Use Committee 1976[base map]).  
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Figure 11. Location of the selected land adjoining Burrum River, and its relationship to the 
(downstream) Burrum Weir, near Howards, Q. (courtesy of Google Earth 2008 [base photo]). 
 
 
Views of the landholding, including the extent of its disturbance due to clearing and 

weeds, are shown in Figures 12(a) & (b). 

 
 

(a) 
 

(b)
Figure 12. Views of the selected site along Burrum River, Q., showing the (a) disturbed and (b) 
cleared nature of the current cattle grazing property 
 
 
The long history of disturbance of the land is evidence by the abundance of weed 

species (for example Figure 13). 
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Figure 13. View of one of the commonplace weeds (lantana [Lantana camara]) that have infested 
the property, particularly in the riparian areas of Burrum River, Q. 
 
 

 
(a) 

 
(b) 

Figure 14. Views along the riparian edge of Burrum River, Q., the second view (b) revealing the 
saltwater influence (as mangrove stands) inland to the Burrum Weir wall. 
 
 
Located around 25º21’S lat. 152º33’E long. - and some 40ha in area - the selected 

site landform is within Unit 25 (totalling 580 hectares) in the Cherwell Land System 

(“low rolling hills”).  This Unit consists of undulating rises (upper alluvial flats and 

terraces) on Burrum Coal Measures (Cretaceous sandstone, greywacke, siltstone, 

shale, mudstone, with minor coal and conglomerate), and is where the Elliott 

Formation (Tertiary sandstone and siltstone, with minor conglomerate, mudstone and 

shale) also caps the Burrum Coal Measures.   

 

The Unit is typified by shallow surface soils (layered alluvium, as dark brown sandy 

clay loam to 80cms over light to heavy clay) with impeded internal drainage on 
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broad flat rises.  There are better drained soils on the undulating country.  The 

vegetation is typically open forest communities of layered open forest (mainly pink 

bloodwood [E. intermedia] and white stringybark [E.phaeotricha], associated with 

blue gum (E. tereticornis]) with some woodland.  There are minor closed forest 

communities adjacent to the Burrum River. 

 

The soils have contrasting (duplex) textured profiles – hard setting loamy soils with 

mottled yellow clayey sub-soils of low to moderate fertility.  Rainfall in the district 

averages 1,080mm per year. 

 

Figure 15 shows the Regional Ecosystems applying to the area, with the lavender 

cross-hachured disjunct areas (red arrows) denoting Essential Habitat most 

threatened in the Region. 

 

The current Regional Ecosystem map describes the area as a combination of types 

12.3.11, 12.3.7 and 12.3.1.   

 

The first of these (12.3.11) appears as grey ironbark (E. siderophloia)/Queensland 

blue gum (E. tereticornis)/pink bloodwood (E. intermedia) open forest on alluvial 

plains usually near the coast.  It is of mid-dense structure.  Other canopy species 

include hoop pine (Araucaria cunninghamii), kauri pine (Agathis robusta) and 

broad-leaved teatree (Melaleuca viridflora) and the understorey pioneering species 

red ash (Alphitonia excelsa) and hickory wattle (Acacia disparrima). 

 

This ‘Of Concern’ Regional Ecosystem, while existing in a number of coastal 

national parks and conservation parks, has been extensively cleared and modified in 

the past in populous southern parts of the bioregion. 
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Figure 15. Map of the Regional Ecosystems along Burrum River, west of Howard, Q., with red 
arrows highlighting the most threatened areas (source: Queensland Government Environmental 
Protection Agency 2008c).   
 
 

RE 12.3.7 is the mid-dense riverine or fringing riverine wetland contained within the 

above Regional Ecosystem.  It is primarily Queensland blue gum/ red bottlebrush 

(Callistemon viminalis) and river sheoak (Casuarina cunninghamiana) fringing 

forest on drainage depressions, naturally-occurring waterholes and lagoons 

(generally permanent) and includes exposed stream beds, river channels and bars. 

 

This currently “Not of Concern” ecosystem element, distributed in several national 

parks, is prone to invasions by weeds such as Chinese elm (Celtis sinensis), broad-
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leaved pepper tree (Schinus terebenthifolius) and cat’s claw creeper (Macfadyena 

unguis-cati).   

 

RE 12.3.1 is gallery rainforest (notophyll vine forest) also on alluvial plains with 

riverine or fringing riverine wetland.  Weeping lillypilly (Waterhousea floribunda) is 

predominant, fringing the stream channels.  A wide range of other tree species can 

include kauri pine, hoop pine, sandpaper fig (Ficus fraseri), blue quondong 

(Elaeocarpus grandis), southern silky oak (Grevillea robusta), black bean 

(Castanospermum australe) and giant water gum (Syzygium francisii), with eucalypt 

emergents such as flooded gum [E. grandis]). 

 

Like the ecosystem above, this ecosystem element has been extensively cleared for 

agriculture and is prone to invasion by weeds (in this instance including camphor 

laurel [Cinnamomum camphora]). 

 

All three ecosystems are designated Vegetation Management Act Essential Habitat in 

respect of the koala (Phascolarctos cinereus) and wallum froglet (Crinia tinnula). 

 

Kauri pine (an imposing straight-trunked tree providing high class joinery and 

cabinet timber), and southern silky oak and black bean (tall decorative trees much 

favoured by nectar-feeding birds and also providing quality cabinet woods) are 

universally popular native tree species in this associated group of ecosystems.   

 

The adjoining lands are predominantly native pastures with small areas of sown 

pastures, fodder and grain crops, sugar cane and small crops.  There has been low to 

moderate levels of clearing and timber treatment, with sheet, tunnel and rill erosion 

(under grazing) and sheet and gully erosion (under cropping). 

 

The iconic hoop pine dominates in the remnant riparian edges upstream in 

endangered RE12.5.13, subject to degradation by marginal weed infestation and 

wildfire damage (as well as historic timber-getting).   

6.2.5  Discussion 
 
The process by which an appropriate, high-priority site can be selected within a river 
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catchment in Queensland has two perspectives (i) from the environmental viewpoint; 

and (ii) from the commercial viewpoint; attention was paid to environmental rather 

than economic priorities. 

 

The overlay of selected criteria data outlined the catchments/sub-catchments 

containing both potentially-available land and threatening development43.   

 

The interactions between various land attributes (climate, topography, parent 

material, soil and vegetation) give rise to a range of environmental conditions which 

impose limitations in varying degree on the use of the land for different purposes 

(see footnote number 40 on page 176).  Land capability classes indicate the degree 

and kind of limitation to use, including for environmental banking purposes. They do 

not per se rate the productivity of the land (which also invokes externalities).  

Classes I to III are suitable for cultivation, and V to VII for grazing.  Class IV lands 

serve both purposes and is the Class nominated here for general usefulness to natural 

wildlife resources. While Class IV (one of the dominant land categories in the 

Region) only allows for intermittent agricultural use, it can be considered “where it 

is favourably located for special usage” (Queensland Coastal Lowlands Land Use 

Committee 1976, p.4-16). 

Fox (in Middleton 1972, p.ii) has commented that Department of Primary Industries 

Shire Handbooks yield a substantial history of land use in the regions of Queensland 

and would “be helpful to those who are interested in industry or regional planning or 

in reconstruction”.  There is thus a valuable and State-wide database available for 

uniform management planning. 

 

The selection process quickly focussed on the coastal plains44, where the over-riding 

agricultural limitations (of these of sands or gleyed texture contrast soils) is their 

                                                 
43   Population change from 1986 to 2005 has been 38.1% in Hervey Bay City, more than twice as large as the next fastest-
growing area (Burnett Shire, 16.6%).  Population growth for 2006-2026 is estimated to continue to be largest in Hervey Bay 
City (by 33,000 people), again almost twice that of Burnett Shire.  “(The region’s) coastal zone is the location of important 
socio-economic activities including resource exploitation (both living and non-living), industry and commerce, infrastructure 
development, tourism, recreation and nature conservation….Increasingly, it is also becoming the site of intense residential 
development….Many coastal problems presently being experienced can be attributed  to the unsustainable use and unrestricted 
development of coastal areas and resources.  Climate change is likely to impose an additional stress on these 
areas”(Queensland Government Department of Local Government Planning Sport and Recreation and Wide Bay Burnett 
Regional Planning Advisory Committee 2007).   
44   The Study region can be divided physically into three zones more or less parallel with the coastline: the coastal plains 
(outlined by the Many Peaks, Dawes, Watalgan, Woowoonga, Seaview, Urah and Beenham Ranges)(approximately one-quarter 



   An Investigation of a Process for Environmental Banking appropriate to Queensland    187 
 

moisture/wetness/soil workability (Queensland Coastal Lowlands Land Use 

Committee 1976).  Such factors can be a significant attribute for the restoration of 

lands as environmental banks.  The relative convenience of access in the coastal zone 

was an additional factor in its favour, as was its association with the Burrum River 

wetland environments (with their more advanced mitigation procedures accessible 

for monitoring).  Ultimately, the Burrum River feeds the Burrum Coast - a 

designated wetland area of national importance (#SEQ001QL in A Directory of 

Important Wetlands of Australia (Australian Nature Conservation Agency 1996)). 

 

It is logical that this coastal zone should be the focus of any offsetting attention.  The 

distribution of 21 of the 33 prime agricultural lands in the inland zone of the Study 

Region further emphasizes this.  Prime lands there should not be the aim of 

environmental banks, however tempting this might be to achieve easier rehabilitation 

results; functional lift is unlikely to be as high. 

The principal distribution of World Heritage Area, Marine Park, National Parks and 

Fish Habitat Reserves, with their support to the region’s paramount industry 

(tourism), and related development in the Hervey Bay City area, in particular, 

highlights the Burrum and Susan River catchments (see Figure 8 and 10) as 

especially worthy of consideration at this time as sites for pilot bank cases.    

Other offset evaluations currently underway require to be examined to check the 

validity of the broad-scale selection (i.e. realistic positioning, oversights, practical 

opportunities).  These should include any plan of landscape prioritization being 

contemplated by the Department of Natural Resources and Waster, EPA/QPWS, 

BMRG as well as Wide Bay Water Corporation, particularly where current 

development proposals require or propose (unspecified) offsets.   

Any guiding Regional Ecosystem maps will need to be ground-truthed for suitable 

accuracy45.   

                                                                                                                                           
of the region’s area), the sub-coastal plains (backed by the Burnett and Coast Ranges), and the headwaters (backed by the Great 
Dividing Range). 

45 The Queensland Department of Natural Resources and Water is in the course of compiling an exhaustive natural resources 
GIS database complemented by a comprehensive statement on conservation requirements (in the form of Regional Ecosystems 
devised by the Environmental Protection Agency (Sattler and Williams 1999). 
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Finally, Mining Leases will need to be checked, especially where prospective sites 

overlay major coal deposits. 

 

A most valuable resource for the purpose of this exercise lies in agricultural land-

capability mapping.  This classification system highlights the potential for resource 

rehabilitation, without competing among uses that have higher financial reward.  

Existing data were thus overlaid on the sub-catchment to define areas that were 

neither too productive to be affordable (i.e. Classes I-III) nor too poor to be readily 

rehabilitated (i.e. Classes V-VIII).  The Class IV lands were then the focus of 

attention, with their principal bank value (i.e. functional lift) lying in their 

authoritatively-stated essential need for intensive soil rehabilitation.  It is submitted 

that this is the most critical step in the selection process – the actual nexus between 

environmental sustainability and development. 

 

Government constraints, particularly related to the Vegetation Management Act must 

then be brought into play.  Regional Ecosystems maps were therefore overlaid to 

determine where this perceived need for preservation lay beside cleared Class IV 

lands.  These proved to be located along the Burrum River just west of Howard.   

 

Offsets will be most practicable and effective in these ecological and agricultural 

circumstances – for both environmental and developmental reasons.  These areas can 

then be overlaid on the region to determine the catchments containing both 

potentially-available land and threatening development.   

 

At this stage, it is essential to incorporate three factors: 

(1) Any final site is subject to matters of availability and affordability.   

(2) No consideration has been given to this stage of the offsetting value of the 

exercise.  While the choice is theoretically justifiable on a regional basis, it is 

another thing altogether to match this with any perceived development impact. 

If it proves to be the same in this case, this is purely coincidental to this study.  

Realistically, selections in future will be on the basis of a particular ecosystem 

that is being potentially impacted.  This is technically easier, albeit 

commercially more risky.  
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(3) No account to this juncture has been made of the cost of the management plan 

that is mandatory as part of the bank prospectus.  Obviously, this cost will be 

an integral part of the business case, and selected sites may fail where this case 

is determined to be non-viable.   

 

The constraints of this study used the REs to describe the offset area.  Regional 

Ecosystems are mapped at a 1:100,000 scale; this is inappropriate for property 

planning (normally 1:10,000) and hence for measuring functional lift. 

 

Within the selected site, a possible hierarchy for priority restoration areas could be: 

1. Restore riparian areas; 

2. Restore corridors for connectivity; 

3. Restore threatened species habitat; and  

4. Restore riparian reaches for water quality and flood control. 
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6.3 Case Study #2 - To demonstrate the ecological value of 
functional lift 

6.3.1  Introduction 
 
One of the major concerns about offsetting is the commonplace view that net gain 

cannot be achieved in the natural process.  The purpose of this case study was to 

demonstrate net gain in a managed natural ecosystem as a result of an offset (from an 

approved development).  That is, to demonstrate in relatively simple (introductory) 

form that effective ecological offsetting in Queensland can be practicable, given 

carefully-selected criteria.  In passing, the case study addresses the matter of suitable 

land management plans (to maintain ecological viability). 

6.3.2  Methods 
 
In the light of government dictates about vegetation as a principal measure of natural 

resource health46, this study was conducted in terms of the native flora of the area47. 

 

Meridien Marinas Horizon Shores is a fully-approved major development located 

near Cabbage Tree Point in the far northern part of Gold Coast City.  It is core to the 

proposed Gold Coast North Marine Industry Precinct, a plan which has attracted 

special status – as the Steiglitz Investigation Area - under the South East Queensland 

Regional Plan 2005-2026 (Queensland Government Department of Local 

Government Planning Sport and Recreation, 2005) (Figure 16). 

 

                                                 
46 See, for example, Regional Vegetation Management Codes for Southeast Queensland Bioregion 
(Queensland Government Department of Natural Resources and Water 2006). 
47 Described in detail in Mangroves to Mountains : A Field Guide to the Native Plants of the Logan-
Albert Rivers Catchment (Logan River Branch Society for Growing Australian Plans (Qld Region) 
2002). 
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Figure 16. Location of study area, in the 
Steiglitz Investigation Area (arrowed) in south-
east Queensland. 
 

 
 
In the course of strategic regional planning for the Meridien Marin as Horizon Shores 

development (Lavery 2008), opportunities for environmental banking were explored 

to demonstrate functional lift of a potential offset. 

6.3.3  Results 
 
The 93-ha of marina land is an almost totally cleared former sand mining site (Figure 

17) with only two small areas of woodland that could conceivably be considered 

remnant ecosystem (East Haven and the Marina entrance).   These were mapped, 

with individual trees identified and plotted by GPS (Figure 18). 
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(a)     

 
(b)

 
(c)  

(d)
Figure 17. The almost totally disturbed appearance of Horizon Shores Marina, Q., as seen in (a) 
1987, (b) 2003, (c) 2006 and (d) 2008. 
 
 
 

 
(a) 

 
(b) 

Figure 18.  Aerial photographs of Meridien Marinas Horizon Shore, Q  (a) July 1965 and (b) 
prior to development works, showing areas of remnant native vegetation, 2007 (source: Google 
Earth).  
 

Marina entrance 

Northern  
foreshore 

Southern  
foreshore 

East Haven 

Marina entrance 
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Two small remnant mangrove areas - varied in location and extent over time – also 

lie along the foreshore as Crown land (see Figure 18, northern and southern 

foreshore).  (These were also mapped.) 

 

The two remnant upland areas on-site (Figure 19 and 20, East Haven and Marina 

entrance) contained 175 mature trees including three individual cabbage tree palms 

(Livistona australis), 43 broad-leaved paperbarks (Melaleuca quinquenervia) and  42 

Queensland blue gums (Eucalytpus tereticornis) (50.3% of all native trees). 

 

The floral structure of these sites are sufficiently unusual to suggest that a replanting 

of native trees (from Forestry Department sources) has taken place in the past, 

possibly as a result of rehabilitation orders placed on the sand miners (for which 

there is no available record).   

 

The East Haven area consists of a mix of ornamental, other introduced and native 

trees, the latter ranging from cottontrees (Hibiscus tileaceus) and Queensland blue 

gum (Eucalyptus tereticornis) (Figure 19). 

 
 

 

Figure 19. View of 
the East Haven 
core area (from the 
south), Meridien 
Marinas Horizon 
Shores, Steiglitz, 
Q., November 
2005. 

 

 
 
The upland (terrestrial rather than marine) nature of the area is revealed by the 

dominance of eucalypt saplings regenerating naturally (Figure 20). 
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Figure 20. Natural emergence of 
eucalypt saplings in the East Haven 
area, Meridien Marinas Horizon 
Shores, Steiglitz, Q., March 2005. 
 

 
 

Likewise, trees in the East Haven area were as plotted (Figure 21 and Table 12), with 

individuals to be kept also tagged and photographed. 
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Figure 21. Distribution of native trees to be retained (green circles) and introduced species or 
naturalised species that can be removed indicated by red circles, with other trees in the East 
Haven area to be gradually replaced by these native species (see Table 12), entry road, Meridien 
Marinas Horizon Shores, Steiglitz, Q., September 2006. 
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Table 12. List of native trees retained in East Haven area, Meridien Marinas Horizon Shores, 
Steiglitz, Q., September 2006.  Note:  Some identifications remain to be verified, prior to any on-
site action. 

Map No. Species Common name Trees marked 
SOUTH SIDE OF ROADWAY 

 
# 101 Melaleuca quinquenervia Paperbark teatree  
# 102 Casuarina glauca Swamp she-oak  
# 103 Casuarina glauca Swamp she-oak  
# 104 Casuarina glauca Swamp she-oak  
# 105 Casuarina glauca Swamp she-oak  
# 106 Melaleuca quinquenervia Paperbark teatree  
# 107 Eucalyptus tereticornis Queensland blue gum  
# 108 Casuarina glauca Swamp she-oak  
# 109 Melaleuca quinquenervia Paperbark teatree  
# 110 Casuarina glauca Swamp she-oak  
# 111 Eucalyptus tereticornis Queensland blue gum  
# 112 Casuarina glauca Swamp she-oak  
# 113 Eucalyptus tereticornis Queensland blue gum  
# 114 Eucalyptus intermedia Pink bloodwood  
# 115 Eucalyptus tereticornis Queensland blue gum  
# 116 Eucalyptus tereticornis Queensland blue gum  
# 117 Melaleuca quinquenervia Paperbark teatree  
# 118 Melaleuca quinquenervia Paperbark teatree  
# 119 Melaleuca quinquenervia Paperbark teatree  
# 120 Eucalyptus tereticornis Queensland blue gum  
# 121 Eucalyptus tereticornis Queensland blue gum  
# 122 Cupaniopsis anarcardiodes Tuckeroo  
# 123 Melaleuca quinquenervia Paperbark teatree  
# 124 Eucalyptus tereticornis Queensland blue gum  
# 125 Melaleuca quinquenervia Paperbark teatree  
# 126 Eucalyptus tereticornis Queensland blue gum  
# 127 Melaleuca quinquenervia Paperbark teatree  
# 127A Melaleuca quinquenervia Paperbark teatree  
# 128 Livistona australis Cabbage tree palm  
# 129 Livistona australis Cabbage tree palm  
# 130 Callistemon salignus Willow bottlebrush  
# 131 Acacia maidenii Maiden's wattle  
# 132 Eucalyptus tereticornis Queensland blue gum  
# 133 Acacia maidenii Maiden's wattle  
# 134 Eucalyptus tereticornis Queensland blue gum "Fred"  
# 135 Eucalyptus tereticornis Queensland blue gum  
# 136 Acacia maidenii Maiden's wattle  

NORTH SIDE OF ROADWAY 
 

# 137 Melaleuca quinquenervia Paperbark teatree  
# 138 Eucalyptus tereticornis Queensland blue gum  
# 139 Casuarina glauca Swamp she-oak  
# 140 Eucalyptus tereticornis Queensland blue gum  
# 141 Melaleuca quinquenervia Paperbark teatree  
# 142 Casuarina glauca Swamp she-oak  
# 143 Casuarina glauca Swamp she-oak  
# 144 Casuarina glauca Swamp she-oak  
# 145 Eucalyptus tereticornis Queensland blue gum  
# 146 Hibiscus tileaceus Cotton tree  
# 147 Casuarina glauca Swamp she-oak  
# 148 Hibiscus tileaceus Cotton tree  
# 149 Casuarina glauca Swamp she-oak  
# 151 Casuarina glauca Swamp she-oak  
# 152 Hibiscus tileaceus Cotton tree  
# 153 Hibiscus tileaceus Cotton tree  
# 153A Hibiscus tileaceus Cotton tree  
# 154 Hibiscus tileaceus Cotton tree  
# 155 Hibiscus tileaceus Cotton tree  
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# 156 Eucalyptus tereticornis Queensland blue gum  
# 157 Melaleuca quinquenervia Paperbark teatree  
# 158 Eucalyptus siderofloia Grey ironbark  
# 159 Corymbia citreodora Spotted gum  
# 160 Eucalyptus tereticornis Queensland blue gum  
# 161 Melaleuca quinquenervia Paperbark teatree  
# 162 Casuarina glauca Swamp she-oak  
# 162A Hibiscus tileaceus Cotton tree  
# 162B Eucalyptus tereticornis Queensland blue gum  
# 162C Eucalyptus tereticornis Queensland blue gum  
# 162D Eucalyptus tereticornis Queensland blue gum  
# 162E Eucalyptus tereticornis Queensland blue gum  
# 162F Eucalyptus tereticornis Queensland blue gum  
# 162G Eucalyptus tereticornis Queensland blue gum  
# 162H Eucalyptus tereticornis Queensland blue gum  
# 162I Eucalyptus tereticornis Queensland blue gum  
# 162J Eucalyptus tereticornis Queensland blue gum  
# 162K Eucalyptus tereticornis Queensland blue gum  
# 162L Melaleuca quinquenervia Paperbark teatree  
# 163M Melaleuca quinquenervia Paperbark teatree  
#162N Melaleuca quinquenervia Paperbark teatree  
# 162O Melaleuca quinquenervia Paperbark teatree  
# 162P Melaleuca quinquenervia Paperbark teatree  
# 162Q Melaleuca quinquenervia Paperbark teatree  
# 162R Melaleuca quinquenervia Paperbark teatree  
# 162S Melaleuca quinquenervia Paperbark teatree  
# 162T Melaleuca quinquenervia Paperbark teatree  
# 162U Melaleuca quinquenervia Paperbark teatree  
# 162V Melaleuca quinquenervia Paperbark teatree  
# 162W Melaleuca quinquenervia Paperbark teatree  
# 163 Casuarina glauca Swamp she-oak  
# 163A Casuarina glauca Swamp she-oak  
# 164 Casuarina glauca Swamp she-oak  
# 165 Casuarina glauca Swamp she-oak  
# 166 Hibiscus tileaceus Cotton tree  
# 167 Casuarina glauca Swamp she-oak  
# 168 Hibiscus tileaceus Cotton tree  
# 169 Callistemon salignus Willow bottlebrush  
# 175 Callistemon salignus Willow bottlebrush  
# 176 Eucalyptus tereticornis Queensland blue gum  
# 177 Melaleuca quinquenervia Paperbark teatree  
# 179 Acacia baileyana Cootamundra wattle  
# 180 Corymbia citreodora Spotted gum  
# 181 Hibiscus tileaceus Cotton tree  
# 182 Hibiscus tileaceus Cotton tree  
# 183 Hibiscus tileaceus Cotton tree  
# 184 Hibiscus tileaceus Cotton tree  
# 186 Hibiscus tileaceus Cotton tree  
# 187 Melaleuca quinquenervia Paperbark teatree  
# 188 Eucalyptus tereticornis Queensland blue gum  
# 189 Casuarina glauca Swamp she-oak  
# 193 Melaleuca quinquenervia Paperbark teatree  
# 195 Melaleuca quinquenervia Paperbark teatree  
# 201 Melaleuca quinquenervia Paperbark teatree  
# 202 Eucalyptus tereticornis Queensland blue gum  
# 203 Eucalyptus tereticornis Queensland blue gum  
# 204 Eucalyptus tereticornis Queensland blue gum  
# 205 Melaleuca quinquenervia Paperbark teatree  
# 206 Melaleuca quinquenervia Paperbark teatree  
# 206A Melaleuca quinquenervia Paperbark teatree  
# 207 Eucalyptus robusta Swamp mahogany  
# 208 Melaleuca quinquenervia Paperbark teatree  
# 208A Melaleuca quinquenervia Paperbark teatree  
# 208B Melaleuca quinquenervia Paperbark teatree  
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# 209 Melaleuca quinquenervia Paperbark teatree  
# 210 Eucalyptus siderofloia Grey ironbark  
TOTAL Mature trees = 122 (13 species) 

 

 
It was assessed from the inventory, and from the first land survey-inscribed notes 

(1875) that the original vegetation consisted (at least in part) of what is now known 

as RE12.2.5a (open-forest to low closed forest, characterized by Livistona).  

 

RE12.2.5(a) is described as “Palustrine wetland (for example, vegetated swamp).  

Swales dominated by Melaleuca quinquenervia often with Livistona spp.  Occurs on 

Quaternary coastal dune swales.  This RE is vulnerable south of Noosa due to weed 

invasion, recreational use and threat of over-frequent fire” (Queensland Government 

Environmental Protection Agency 2008b). 

6.3.4  Functional lift by offsetting  
 
Any introductory “offset” is presently required to be ‘line of sight’ to the public (for 

reassurance), that is, within the immediate sub-catchment, and of like-kind (or in-

kind).  Vegetation has already been mapped and categorized by Regional Ecosystem 

(RE) in Sattler & Williams (1999).  They (and subsequent EPA maps) reveal no RE 

12.2.5(a) - unsurprising given the scale of the State-wide task (Regional Ecosystem 

are mapped at 1:100,000 scale). 

 

The statuesque signature tree of the region - the cabbage tree palm (Livistona 

australis) (Figure 22a, b) – is a characteristic species in RE 12.2.5(a) that has been 

decimated in the region over time, particularly by agricultural development (sugar 

cane) (Figure 22c)48.   

 

                                                 
48 Distributed in Queensland in a narrow coastal strip in wet sites from Fraser Island to Coolangatta.  These areas 
are subject to some of the most intensive development pressures on the continent. 



   An Investigation of a Process for Environmental Banking appropriate to Queensland    199 
 

 
(a) (b) (c) 
Figure 22. Cabbage tree palm (Livistona australis) (a) as a botanical sketch (source: Cronin 
1989) (b) in situ at ‘Billiau’s Forest’, Cabbage Tree Point area, Q., and (c) as an isolated 
remnant tree nearby. 
 
Alternative scenarios were therefore conceived whereby the development could 

protect and sustain a greater area of this species’ ecosystem than of any other which 

it might contrive by rehabilitation on-site, notably through Regional Ecosystem 

12.1.3 dominated on-site by saltwater couch (Sporobolus virginicus) (see Figure 23). 

 

 

Figure 23.  Extract of the 
Regional Ecosystems showing 
Meridien Marinas Horizon 
Shore (source: Queensland 
Government Environmental 
Protection Agency 2008c). 
 
 
 

 
The cabbage tree palm is most abundant in the Cabbage Tree Point area where 

however it has been reduced to a small remnant woodland known locally as 

‘Billiau’s Forest’ (Figure 24). 
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Figure 24. (a) Recent aerial 
photograph showing the 
physical relationship 
between the two reserves, 
‘Billiau’s Forest’ study site 
(circled), and Meridien 
Marinas Horizon Shores 
(HSM), Q., and (b) land 
tenure definition.  Jacobs 
Well Environmental 
Education Centre (JWEEC) 
has an important part to 
play in conserving the study 
area. 
 
 
 
 
 
 
 
 
(a) 

 (b) 

 

 
The forest consists of 83 mature cabbage palm (Livistona australis) trees distributed 

in a dense pattern quite unlike that of the two remnant areas on-site.  The individual 

trees were identified and plotted by GPS as well as any regenerating trees (Figure 

25). 

 

JWEEC 

HSM 

Corbould 
Land Trust
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Billiau’s forest is 4.29 ha area surrounded by 34.01 ha of grazing land to the north 

and east.  Figure 24 indicates that the surrounding land was subject in the past to 

agriculture activities, most likely sugar cane.  A road borders the western side and 

adjacent to the southern end is aquaculture.  The forest is not fenced from the 

surrounding grazing land and is grazed by cattle.  A field inspection revealed obvious 

signs of recent cattle movement throughout the forest.  Invasive species such as 

lantana (Lantana camara) were also prevalent throughout the forest.  

 

The understorey has suffered extensively from grazing cattle, evident by its virtual 

non-existence.  Braken fern (Pteridium esculentum) dominates the understory, which 

although a native plant is extremely invasive and once established spreads quickly.  

The fern is unpalatable poisonous to most livestock in context to other regeneration 

species susceptible to grazing which allows it to dominate.  No new or regenerating 

cabbage tree palms were found in the forest.  

 

The Jacobs Well Environmental Education Centre also uses the forest for educational 

purposes for primary school children. 

 

‘Billiau’s Forest’ is presently gazetted ‘Not of concern’ under the 2003 Regional 

Ecosystem maps even though the 2001 Regional Ecosystems maps gazetted the area 

‘Of Concern’ under the provisions of the Vegetation Management Act 1999 (an 

oversight not uncommon in present State-wide mapping49). 

                                                 
49  The matter has been brought to the attention of the Queensland Herbarium for review. 
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Figure 25. ‘Billiau’s Forest’, Pimpama 
Island, south-east Queensland, with all 
mature cabbage tree palms (Livistona 
australis) plotted (yellow squares). 

 

 

 
This patch of trees – vestige of a larger dense area destroyed by agriculture - is still 

tenuously connected through reserved lands (Figure 26) to Meridien Marinas 

Horizon Shores land. 

 
Figure 26. The narrow corridor of remnant 
native woodland joining ‘Billiau’s Forest’ to 
Corbould Nature Refuge, Pimpama Island, Q. 
 

 
 

Two prospective land management scenarios arise (in the current absence of 

environmental banking) within the realm of the sub-catchment: 
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1. Rehabilitation of existing ecosystems on-site would yield a land bank that 

was perceived to be the highest priority among the regional options. 

2. Convince a neighbour to protect a valuable ecosystem - by one means or 

another. 

Scenario 1:  On-site, to the largest extent, rehabilitation would be grasslands of 

saltwater couch.  At most, this would amount to 1ha - an insignificant contribution to 

the extensive areas of this species around the coastal lowlands of Australia (“Not of 

concern” status, with occurrence in 47 Queensland reserves and covering >10,000ha 

in RE12.1.3).  In the smaller core remnant areas of forest (including with the most 

liberal extension for shade and other landscaping), the rehabilitated area might 

amount to <1 ha, again an insignificant contribution to the >10,000 ha of the relevant 

ecosystem (RE12.2.5) reported to still occur (Sattler and Williams 1999).  At the 

level of RE12.2.5(a), there are attractive local native plants that could serve the 

purpose of extending the conservation value of the original site in the course of 

landscaping the development. 

 

Scenario 2:  At Billiau’s Forest, unless management action is taken, the loss of 

seedling plants to grazing stock, weeds, fires or any other similar disturbance will 

prevent recruitment from occurring and the mature forest will sooner or later die.  

Because there remains no immediate plan to develop - and thus no incentive to act - 

an offer was made (on behalf of Meridien Pty Ltd) for it to manage the forested area 

of the property effectively for a term of at least 30 years.  Given that the site has been 

used periodically as a teaching aid by the nearby Jacobs Well Environmental 

Education Centre, this use was projected as part of a prepared Management Plan.  It 

is envisaged that the current owner could then proceed in due course with 

development on the highly-disturbed balance of the land without further 

compensatory loss of land.  Or the entire Lot could be purchased for bank purposes. 

 

Banks credits and functional lift in this case study are created in respect of the 

management actions listed in Table 13.  The following function lift is proposed: 

restoration of ‘Billiau’s forest’ and creation of RE12.2.5a (Palustrine wetland (for 

example, vegetated swamp).  Swales dominated by Melaleuca quinquenervia often 

with Livistona spp.).   
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Any management plan should take into consideration Aboriginal historic and cultural 

values as well as regional landscape dynamics  This is a highly dynamic system due 

to the watertable and proxity to Moreton Bay with significant marine intrusions 

possible (also high unpredictable and inestimable)50. 

 

It is not the intention of this case study to create a comprehensive management plan 

and development (creation) plan as would normally be required for a Mitigation 

Banking Instrument (or Vegetation Management Offset) but to demonstrate that a 

function lift can be achieved by using a basic methodology.  The author 

acknowledges that to portray a more accurate assessment of ecosystem functions a 

more detailed biological based methodology is required. 

 

Figure 27. Evidence of an earlier 
vegetation form - typified by large 
freshwater swamp oak (Casuarina 
glauca) forest dead among now-
mangrove saline wetlands. 

 
 

(The obvious evidence of fire in the 
varied seral stages of swamp oaks 
further supports the destructive 
effects of wildfires.) 

 

 

                                                 
50 Historically the area was dominated original by ‘teatree’ (i.e. Melaleuca quinquenervia with 
Casuarina glauca and sometimes Eucalyptus tereticornis – ‘Of Concern’ RE12.3.5a), with a massive 
change into mangrove swamps when the nearby Jumpinpin (sand) bar broke through Stradbroke 
Island in 1896.  Stumps of large swamp oak (Casuarina glauca)(Figure 26) in reserved coastal lands 
attest to the freshwater nature of the non-mangrove forests in earlier times.  Any rehabilitation should 
take this dynamic into account, particularly when changes to drainage lines are likely with regional 
development. 
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Table 13. Broad Management activities  and functional lift of ‘Billiau’s Forest’ and surrounding 
area. 

Management 
activity 

Functional lift 

Removal of 
grazing and/or 
agriculture 

Sedimentation – permanently covering hectares of ploughed soils with 
vegetation will significantly reduce erosion and improve water quality. 
 
Nitrogen pollution - the removal of excess nitrogen per year, being 
applied to the grazing fields will result in a decrease in nitrogen loadings 
to the catchment and Moreton Bay.  The creation of 34 hectares of 
vegetation will also filter excess nutrients 
 
Phosphorus pollution – the removal of excess phosphorus per year 
being applied to the grazing fields will reduce phosphorus loadings to 
catchment 
 
Fecal coliform and Streptococcus bacteria – the removal of cattle faeces 
will reduce bacteria loading in the watershed. 
 
Maintain natural flow regimes 

Invasive species 
removal 

Biodiversity– the removal of invasive species will allow native 
regeneration 

Vertebrate pest 
control 
 

Erosion control – the removal of wild pigs will reduce erosion 
Biodiversity – will allow the regeneration of flora species and reduce the 
competition for natural food sources 

Fire management 
 

Biodiversity– return ecosystem to previous fire regimes and aid in the 
control of invasive species 

Human 
disturbance 
(scientific, 
educational and 
general 
management) 

Establishment of walking tracks could be utilized by the JWEEC for 
scientific, educational, monitoring and management purposes. 

Creation 
(replanting) 

Connectivity of habitat – will result in linking an isolated patch of remnant 
vegetation with a larger permanently protected area (Corbuld Land 
Trust) 
 
Locally significant species– will increase the habitat of L. australis in 
conjunction with the restoration of an existing area will allow natural 
regeneration of the species. 
 
Essential habitat– the increase of RE12.2.5a will provide additional 
habitat for X. myoides and additional wildlife species listed as 
endangered, vulnerable, threatened and rare (under the Nature 
Conservation Act 1992 that have been identified in the area)  

Conservation 
easement 

Preservation functional lift – in perpetuity protection of the site 
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6.3.5  Discussion 
 
Scenario 1 : Aside from one small remaining area of native trees, which are in any 

event to be encouraged wherever the limited space allows for landscaping, it is 

impracticable to promote the restoration of native ecosystems on-site.   On these 

confined lands, saltwater couch is unlikely to thrive with the inevitable vehicle 

parking demands at the largest marina in the Southern Hemisphere.   Horticultural 

management to avoid fire and weeds, and for ‘tidiness’ will ultimately affect its 

success. 

 

Scenario 2 :  While no mapping (at 1 : 100,000 scale) defines habitat of the cabbage 

tree palm in the vicinity, closer inspection has revealed a stand that may well be the 

largest and most significant mainland area still standing in the district that was 

named after it.  Few remnant forests of this density of cabbage tree palms have been 

reported in its south-east Queensland range (coastal NSW border to mid-Cooloola).  

‘Billiau’s Forest’ is presently gazetted “Not Of Concern” vegetation; its small scale 

has escaped the notice at a State-wide level of mapping. 

 

Given the most recent loss of corridor connection along the traversing creek to 

neighbouring protected land (see Figure 25), cabbage tree palm numbers steadily 

being eroded by old age, impacts around the forest perimeter, and destruction of 

seedlings by grazing stock and invading weeds (Figure 28), ‘Billiau’s Forest’ will 

become a non-viable ecosystem due to its isolation without specific long-term 

management action51.  The majority of the landholding is already deprived of a 

reputedly rich cabbage tree palm forest throughout the Lot (G.Leiper pers. comm. 

2007).  

 

                                                 
51 It must be remembered that Regional Ecosystems are based mostly on mature tree associations; 
they take little account of natural understoreys.  This becomes especially problematical for 
management where exotic species may dominate and require major management attention.   
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Figure 28. The understorey of 
‘Billiau’s Forest’ is now invaded 
by lantana (Lantana camara), 
broad-leaved pepper tree 
(Schinus terebinthifolia) and 
other weeds. 
 

 
 
None of these scenarios are ready to be considered as an environmental bank without 

specific legislation.   

 

Determination of functional lift and Credits 

 

The Ratio Method (RM) is a qualitative approach to determining the amount of 

credits available at a proposed wetland mitigation bank. The Ratio Method has 

historically been utilized to determine credits at mitigation banks when other more 

quantitative methods, such as HGM or WRAP, have not been available. The Ratio 

Method utilizes the following set of Base Ratios: 

 
 Value of impacted resource 
Type of mitigation Low Medium High 
Restoration 1:2 1:3 1:4 
Enhancement 1:3 1:5 1:9 
Creation 1:3 1:5 1:9 
Preservation 1:7 1:12 1:23 

 
These ratios qualitatively consider 1) the different levels of functional lift associated 

with different types of mitigation, 2) the time required for the mitigation site to reach 

maturity or target condition, 3) the risk of the mitigation not achieving functional 

replacement, and 4) an appropriate consideration of the loss of function over time. 
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The above information from the North American banking program was used to 

determine the functional lift and number of available credits and the Compensatory 

Ratios at the proposed bank (‘Billiau’s forest). 

 
The first step in applying the RM is to determine what percentage of a proposed bank 

is restoration, enhancement, creation and preservation (as defined by the ‘new rule’ 

for this determination).  

 
Mitigation action Proposed areas (hectares) Percent of total area 
Restoration 4.29 11% 
Creation 34.01 89% 
Total 38.3 100% 

 
The Base Ratios are then utilized to determine the bank's Compensatory Ratios. 
 

Type of 
mitigation 

Area Affected 
(AA) 

Value of impacted wetland = BR (base ratio) x AA 

  Low BRxAA Med BRxAA High BRxAA 
Restoration 0.11 1:2  =  1 : 0.22 1.3  =  1 : 0.33 1.4  =  1 : 0.44 
Creation 0.89 1:3  =  1 : 2.67 1.5  =  1 : 4.45 1:9  =  1 : 8.01 
Total  1 : 2:89 1 : 4.78 1 : 8:45 

Thus, the proposed bank has 38.3 (hectares) credits and the bank’s Compensatory 
Ratios are: 

Low quality impacts Medium quality 
impacts 

High quality impacts 

1:3 1:5 1:8.5 
 
Therefore if the regulatory agency determined that a project (Horizon Shores 

[Meridien Marinas]) within the service area of this proposed bank needed to offset 

for impacts to 3 hectares of medium quality environment, then 15 (hectares) Credits 

from this bank would be necessary to compensate or offset those functional losses (3 

hectares of impacts to medium quality environments x 5 = 15 Credits). 

 

By any standard, these are significant increases in environmental performance.  They 

are even more so considering the vastly disturbed nature of the development site and 

the uncertainty that it retains sufficient viability to survive at all in its original form.  

Given its current use for drains, fences, roads and other multiple accessways, the 

mandatory resumption of a 40m perimeter buffer area by government from the 

developers cannot reasonably be expected to contribute to this viability, 
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To debate the case further requires a more detailed knowledge of the management 

(costs so that options can be explored).  Even tentative costs are difficult to acquire 

given that there are yet no banking projects underway.  It may be argued that sound 

pastoral development (a figure that is reputed in Queensland to be $75-$100/ha), 

with routine annual maintenance costs in addition, can give some indicative 

estimates.  While these may be calculated, they are of little consequence without a 

firmer view of the long-term development plans (pending SEQ Regional Plan 2005-

2026 considerations). 

 

Epilogue 

 

The prospective landholders of the ‘Billiau’s Forest’ Lot (WD3790) are presently 

considering the implications of such a commitment (including the necessary 

covenant).  Presently, there can be no fair penalty for not acting, and there is no 

material incentive built into any banking arrangement.  There is no commercial 

justification for private enterprise to proceed. (The question is how to justify these 

costs – either by the developer or the landholder.)  Promulgation of legislation would 

rationalize approaches by the developers to the landholders; without this, as presently 

evidenced in this instance, action in concert with any development project lapses.  

Major environmental management opportunities are lost – perhaps forever in this 

case. 

 

Alternative action is now timely if the Meridien development is to be offset in the 

construction stage.   Accordingly, the pattern of distribution of ‘Billiau’s Forest’ - 

including species other than cabbage tree palms [broad-leaved paperbark teatree [M. 

quinquenervia] and Queensland blue gum [E. tereticornis]) is to be used as a 

template to rehabilitate this ecosystem in the two core remnant areas of Meridien 

Marinas Horizon Shores plus in its extended landscaping and prescribed 40-m 

perimeter buffer zone.  This will at least re-introduce young plants into the local 

system and protect them thereafter from fire and pests. 
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Chapter 7 – Conclusions and recommendations 
 

7.1 Introduction  
 
This thesis addressed the question, “Can the North American process of wetland 

mitigation banking be implemented in Queensland?”  And, if so, “What principles 

and components apply and therefore could be adopted?” 

 

This chapter discusses the implications of the results presented in Chapters 5 and 6 

and how they relate to the concepts discussed in Chapters 1 to 3 in light of the 

research question. 

 

This is followed by outcomes and recommendations, including a mechanism based 

on the learnt principles of environmental banking that will allow an environmental 

banking concept appropriate to Queensland to be developed and implemented.  Final 

conclusions are then presented, and future directions are reviewed. 

 

7.2 Discussion 
 
The unusual nature of the Australian continent has long been recognized by its 

definition as a separate Biogeographic Realm, more distinct in its nature than any of 

the other six Realms. 

 

The resource-rich north-eastern quarter of the Australian continent – represented by 

the State of Queensland – is remarkable for a variety of reasons including its 

biodiversity.  The condition of that biodiversity is enviable; no species can be proved 

to have disappeared, and intensive efforts to locate secretive scarce species has been 

singularly fruitful.  If anything, detailed surveys have revealed the paucity of 

knowledge (Kirkpatrick & Lavery 1979).  This is not to say that some resources are 

not threatened; there is ample evidence of decline in populations.  Yet other species 

have thrived.   
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There is sound evidence on which to suppose that efforts to 

improve/restore/rehabilitate natural habitat may be timely in the currently self-

sustaining environment of Queensland.  Environmental banking is designed to enter 

the province of the private landholder – on his/her own terms as enterprising citizens 

in a western economy.  The majority of private landholdings are on the most fertile 

and productive sites, efforts to rehabilitate adjacent cleared agricultural lands are 

logical.  Environmental banking practice should be introduced through these 

“cleared” areas. 

 

Biodiversity loss is likely to continue in the face of ever increasing urban 

development and rural pressures (agricultural production).  Vegetation types (in 

Queensland as Regional Ecosystems) have been used, probably quite legitimately as 

surrogates for general biodiversity values and governments have implemented 

command-and-control legislation to halt vegetation clearing with the objective of 

protecting biodiversity.  The Vegetation Management Act is command-and-control 

legislation; it regulates what type of vegetation disturbance is allowed in what type of 

environment. 

 

The Australian environmental movement has for many years been preoccupied with 

ownership of land rather than management.  The Australian Conservation Foundation 

and the Wilderness Society were central to this concept in the mid-1980s; the only 

way to protect wilderness areas was by owning the land (Doyle and Kellow 1995).  

This approach has proved to be unsuccessful simply because the majority of land 

with high biodiversity value is privately owned.  With the rise of sustainable 

development as well as climate change concerns, the approach to environmental 

issues must now be centred on management. 

 

Currently environmental lands on private land are regulated by command-and-

control legislation that restricts activities and requires the individual to bear the land 

cost.  A new approach to environmental protection is needed that actively engages 

the private sector in land management.  An approach that provides incentives for 

land owners to protect and manage environmental lands in perpetuity is imperative, 

and indeed long overdue.     

 



212    An Investigation of a Process for Environmental Banking appropriate to Queensland 

 
 

As it has been pointed out throughout this thesis, that there are three types of policy 

instruments to protect natural resources; legislative, voluntary agreements and 

market-based instruments.  A successful environmental management strategy will 

use a combination of these instruments. 

 

Offsets (banking) programs are highly effective in protecting land with high 

conservation values, particularly lands in private ownership, ensuring adequate 

financial provision are available to protect and manage in the long-term. 

 

The current opportunities for environmental conservation in Queensland can be 

summarized by proposing two options:  

a) Change nothing and continue to utilise existing conservation initiative; or 

b) Formalize the offset requirement of developers and implement an 

environmental banking scheme. 

 

It is submitted that only the latter course has any credibility if Queensland’s 

biodiversity is to be made secure for future generations. 

 

7.3 Outcomes and recommendations  

7.3.1 Australian and North American review  
 
The review of the MBIs described in this thesis was based purely on a quantitative 

questionnaire specifically designed to determine which components of mitigation 

banking are currently utilized in Australia.  Many of the MBIs which received a low 

score are successful for a variety of reasons unrelated to these questions.  However, 

there are four significant conclusions that can be drawn from the questionnaire.   

 

First, there is no current evidence of any substantial private sector investment or 

involvement in any of the MBIs evaluated.  Whilst many of the MBIs may allow 

third party involvement there is very little incentive to do so.  The BioBanking 

scheme is the most advanced environmental trading program in Australia, but it is 

not attractive to private investment owing to the way Credit sales are handled 

through the BioBanking Trust Fund. 
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The Australian government has invested millions of dollars in market based 

incentives.  Despite this large effort by the Australian government, experience with 

non-government environmental trading schemes in the Australian context is still 

minimal. 

 

Secondly, there seems to be a lack of involvement by specialists – of many 

persuasions – that are needed to design build and manage sustainable ecosystems.  

Even if the majority of landowners are efficient and effective land managers, is it 

likely they could they match the skills of a dedicated group of ecologists, biologists, 

botanists and soil scientists?  Such a group, could be most usefully and effectively 

involved through the investment of the private sector, providing there was a financial 

incentive provided through the sale of Credits. 

 

Thirdly, the concept of providing an environmental gain prior to the environmental 

impact taking place has not yet been adopted despite the fact that many existing 

offset schemes refer to mitigation banking in their background papers.  With the 

exception of one, none has implemented this fundamental banking component.  

Overwhelmingly few schemes recognise the potential benefits of the consolidation of 

smaller offsets into a larger more ecologically viable area.  Whilst some of the 

schemes did address this, it was overlooked by the great majority. 

 

Lastly, the provisions of monetary fund for long-term active land management and a 

regional site selection process for identifying priority environmental areas have been 

also overlooked in many of the existing schemes.  The benefit of having a non-

wasting fund for long-term land management is only slowly being recognised in 

Australian schemes.  It is vital that such funds be incorporated into future offsetting 

programs.  As described in Chapter one; conservation goals are commonly 

prescribed at a state or national level but ultimately they are implemented at a local 

or regional level.  The existence of a regional methodical tool for the identification of 

sites for conservation or creation within a catchment would allow regional priorities 

to be addressed that otherwise (as at present) would be overlooked in a state or 

national approach that relies on local implementation. 
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7.3.2 Case studies 
 
Methodical site selection process 

 

The Wide Bay Burnett Region was chosen as the centre from which to explore offset 

banking in Australia for a variety of reasons - including the proven quality of its 

natural resources, its historical disturbance at international levels of these, its current 

social demographic positioning together with burgeoning development pressures, 

and its recourse to natural resources for its present main industry.   

 

It is immaterial which region of Australia is chosen for study; all regions could be 

studied similarly in due course.   

 

The procedure devised can be readily applied (see Box K). 

 

Box K: Bank Site Selection Process 
 

1. Designate core natural asset lands, Crown environmental lands, prime urban & 
agricultural lands, and highly contentious sites eliminated from consideration.  

2. Overlay the balance of land on catchments to locate resources vs  disturbances 
focus. 

3. Overlay the sub-coastal catchments for proximity to the above and their disturbed 
edges. 

4. Change scale of study for much greater detail. 
5. Overlay agricultural land-capability for potential for rehabilitation.   
6. Define and measure functional lift forms.  
7. Concurrently, overlay threatened Regional Ecosystems against cleared Class IV 

lands.   
8. Consider and adjust for other factors.

 

It needs to be remembered that a demand must exist before a final environmental 

bank site can be nominated.  The study was done in the absence of such demand but 

it could easily meet a need that exists in region. 

 

With respect to only the environment, the case studies described previously have 

some common outcomes: 

 Sites can be selected using a uniform and reputable process, subject to 

commercial considerations;  

 Ecological priority is not necessarily environmental bank site priority; 
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 Quite different opportunities may exist when viewed from a commercial 

rather than an ecological perspective; 

 The concept applies equally well in marine situations; 

 Environmental bank management plans have some (but not all) features in 

common with National Park Management Plans; 

 The opportunity for offsetting clearly takes many forms; in one case study, 

not only was mandatory decontamination effected but habitat also 

rehabilitated in accordance with set government standards (such rehabilitation 

deserves to be rewarded – rather than made an additional cost burden on 

innocent parties.  Environmental banking provides a mechanism to rectify 

this unfair [and increasingly expensive] demand.); 

 There is an inherent need for collaboration to obtain economies of scale 

(including collaborative patrolling);   

 The official view of “offsets” is presently that they be ‘line of sight’ to the 

public that is, within the immediate sub-catchment.  This includes for 

reassurance that the developer acts.  The view also is that the offset is of like 

kind.  Their implementation in practice limits the opportunities - where some 

functional lift could be significantly higher if these constraints did not apply; 

and 

 Functional lift, at this juncture for the purposes of this investigation, should 

be sought only for the most promising candidate lands, viz. those in the 

mitigation sequence approach which had been designated ‘cleared’ and were 

thus liable to most dramatic improvement. 

 

Functional lift 

 

It is popularly regarded that “no generic method exists for measuring all types of 

environmental values” (Maguire 2008-2009, p.99).  The technique of measuring the 

quality of environmental restoration management results in terms of ‘functional lift’ 

– that is, the improvement in ecosystem services as a consequence of the intended 

banking procedures - has some commonplace and some highly localized 

components. 
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In North America, for example, functional lift is authoritatively measured for water 

quality (including nitrogen, phosphorus, faecal coliform and streptococcus bacteria, 

dissolved oxygen, temperature, sedimentation, water use and availability) and air 

quality.   The measures and standards are widely set and widely applicable, and have 

been adapted for Queensland over time.  Other forms of functional lift are less useful 

here:  Wildlife and Endangered Species Critical Habitat Conditions are local-species 

and local-population based, using the extensive North American biological records.  

Anadromous and Resident Fisheries Habitat Functional Lift likewise refer to 

comprehensive records analyzed over time, and in any event relate that that 

continent’s much richer inland fishery.  Hydrological and Other Floodplain 

Processes, Cultural and Archaeological Resources Functional Lift measures tend to 

be more qualitative than quantitative at this juncture. 

 

The use in some instances (for example Noon in litt. July 2008) of ecological 

improvement by comparison with agricultural and pastoral measures (for example, as 

standardized in the US Agricultural Waste Management Handbook [NRCS 1992]) 

offer some prospects for measures devised in the preceding case studies. 

 

In Queensland, widely-applied Land-use Capability Classes I to III define land that is 

suitable for cultivation, and Classes V to VII for grazing.  Class IV lands serve both 

purposes and is the Class nominated here for general usefulness to natural wildlife 

resources – and hence environmental banking. While Class IV only allows for 

intermittent agricultural use, it can be considered “where it is favourably located for 

special usage” (Queensland Coastal Lowlands Land Use Committee 1976, p.4-16).  

Department of Primary Industries Shire Handbooks yield a substantial history of land 

use in the regions of Queensland and would “be helpful to who are interested in 

industry or regional planning or in reconstruction” (Middleton 1972, p.ii).  

 

There is thus, a valuable and State-wide database available for environmental 

management planning - a uniform standard of the potential of land for rehabilitation 

across Queensland.  It is a class of land neither too fertile to be likely to be excluded 

from banking consideration economically, nor too poor to be likely to yield 

reasonable environmental returns on land otherwise abandoned by the conservation 

agencies.  Class IV thus may well be an index of the potential of the land for high 
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functional lift; in a sense (used also in the case of the USDA handbook), it is a 

measure of ‘opportunity lost’ and thus a legitimate economic scale. 

 

Such a technique clearly needs refinement52, but contains sound promise by virtue of 

its comprehensive, universal database.  Such a technique not only represents 

ecological benefit but can also then be used for bank credit vale (though not price53). 

 

Functional lift will be the result of sound management, and management plans need 

to be expertly compiled using a comprehensive database (see Box L).  While in many 

respects similar to the mandatory Management Plans for National Parks, emphases 

tend to be placed much more on the costs of proposed actions – a benefit when long-

term outlooks are involved.  

 

Restoration management presumes that rehabilitation of natural ecosystems can 

occur.  The matter has long been debated (see for example, Westoby (1984) [on the 

building and repair of ecosystems]), with convincing outcomes. 

 

Management Plans bear close relationship with the formal Bank Site Prospectus (see 

Box L) and subsequent annual reporting.  These are critical elements of the banking 

process. 

 

Significant increases in environmental performance (by any standard) are evidently 

measurable.  They are even more so considering the vastly disturbed nature of 

development sites and the uncertainty that such a site retain sufficient viability to 

survive at all in its original form.  Given its current use for drains, fences, roads and 

other multiple accessways, the mandatory resumption of a 40m perimeter buffer area 

by government from the developers can not reasonably be expected to contribute 

similar ecological viability. 

 

                                                 
52 For example, the productivity measure used by Cribb (loc.cit.) does not specifically refer to Class 
IV lands. 
53 The terms 'value', 'cost' and 'price' are used quite distinctly here, with cost reflecting value but 
certainly not imposing a free market price.  Likewise, there may well need to be clear definitions 
struck for distinctions when using 'rehabilitation', 'restoration', 'enhancement', 'creation', 'reclamation' 
and 'remediation'. 
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Box L: Mitigation Bank Prospectus 
1. The objectives of the bank. 
2. How the mitigation bank will be established and operated. 
3. Proposed service area. 
4. Assessment of the technical feasibility of the proposed bank. 
5. Proposed ownership arrangements and long-term management strategy.  
6. Qualifications of the sponsor to successfully complete the type of mitigation 

project proposed. 
7. Ecological suitability of the site in relation to the objectives of the bank 

considering the: 
a. physical characteristics; 
b. chemical characteristics; and 
c. biological characteristics. 

8. Assurance of sufficient water rights to support the long-term sustainability.  
Mitigation Bank Instrument 

1. Description of geographic service 
area; 

2. Accounting procedures; 
3. Provision stating that the legal 

responsibility for providing 
mitigation lies with the sponsor 
once a permittee secures Credits 
from the sponsor; 

4. Default and closure provision; 
5. Reporting protocols; 
6. Any other information deemed 

necessary by the Corps; 
7. Mitigation plan (see side section); 

and 
8. Credit release schedule attached 

to the achievement of specific 
milestones. 

Mitigation Plan  
12 mandatory items that must be included: 

1. Project objectives; 
2. Site selection factors; 
3. Site protection instrument; 
4. Baseline information (at impact site 

and compensation site); 
5. Credit determination methodology; 
6. Mitigation work plan; 
7. Maintenance  plan; 
8. Performance standards; 
9. Monitoring requirements; 
10. Long-term management plan; 
11. Adaptive management plan; and 
12. Financial assurances. 

 

 
At this juncture, this investigation subscribes totally to the mitigation sequence 

approach which addresses only the rehabilitation of designated ‘cleared’ areas.  The 

follow example is offered as a possibility for future offsets. 

 

Tributyl tin (TBT) is the active ingredient used in marine anti-fouling paints.  TBT 

had accumulated in mangrove and fish habitat areas in Airlie Beach (Queensland) 

due to abandoned boats and illegal boat cleaning/scraping.  As part of the new Port 

of Airlie development, the developer (who played no part in the TBT deposition) 

removed the TBT contamination at their own cost.   Hence it could be argued the 

developer has created a functional lift (Lavery et al. 2009).  Rehabilitation of TBT-

contaminated land can be imposed on new developments much more reasonably 

through an incentive-based mechanism such as environmental banking.  Taussik 
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(1999) considers spoilt land (contaminated land in the United Kingdom) has the 

potential to offer opportunities for the creation or re-creation of coastal habitats.  

Spoilt land includes direct damage from mining and quarrying activities, abandoned 

dock and port areas. An environmental banking scheme has the potential to improve 

spoilt land and to provide coastal habitat.  

 

Difference in approach  

 

The case studies outlined several key differences between the current Queensland 

government approach and the approach that was used in the case studies, which can 

be summarized in Table 14.  

 
Table 14. Differences in approach between the current Queensland government approach and 
the approach used in the case studies presented in this thesis. 

Component Government Proposed 
Philosophy Regulatory compliance Incentive for sustainability 
Focus Policy, without legal or financial 

attention 
Legal; and financial attention, 
acknowledging policy 

Attitude Sacrificial to development Encouraging environmental 
outreach by developers 

Process Preservation Restoration (including 
rehabilitation and re-
establishment) 

Modus operandi Voluntary involvement but with 
mandatory compliance enforced by 
penalties 

Voluntary involvement by 
trading with financial reward 

Land tenure Crown + covenants + Management 
Plan 

Private + covenants + bank 
instrument + Property Plan 

Technique Avoiding double-dipping Recognizing collective 
benefits 

Environmental gain Retrospective offsetting Mostly Advanced Offsets 
Long-term 
management 

Land owner expected  Endowment to facilitate 

Habitat mass (area) Isolated Cumulative 
Type of land Remnant vegetation/regrowth Cleared 
Metric Regulatory compliance Functional lift 
Scale of information >1 : 100,000 <1 : 10,000 
 
The current Queensland government approach to offsets can be summarized by the 

process outlined below (see Figure 29).  However, the approach used in the case 

studies is better represented by Figure 30.  
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Figure 29. A summarized version of the current Queensland Government approach to offsets. 
 

 
Figure 30.  Schematic diagram for the governance of an environmental banking system for 
Queensland, with its proposed critical intervention of an Environmental Banking Accreditation 
Panel. 
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7.4 Conclusion 
 
Information to build a case for environmental banking in Queensland is difficult to 

acquire.  The following difficulties are summarized as: 

 There must be local ecological information (if sustainability is to be 

achieved); 

 It must recognize (and accommodate) that much of the private sector 

development enterprise is documented in technical reports that are difficult to 

access (poor accession, commercial-in-confidence materials, etc.).  It is 

conducted by consultants (rather than researchers), with the time constraints 

that this imposes on the discipline of scientific publication. This is 

particularly so where new fields are evolving (for example objective 

measures of scenic/visual amenity, a matter of potentially high value); 

 Much development information is obtained by consultants (rather than 

researchers) and is difficult to access (for reasons of confidentiality, library 

accession, etc.); and 

 The concept is in inherently open to scepticism by those who instinctively 

question motives, the infinitely complex habitat possibilities, and any ability 

to duplicate nature. 

Increasingly, government would be well advised to consider the concept in the light 

of the alternatives. 

 

 

Lessons learned before and throughout this investigation – both here and especially 

elsewhere – emphasize that a mitigation banking process is as reliant on its 

governance as it is on environmental or economic performance. 

 

Because the environment is so universally regarded, and omnipotent in all affairs, it 

requires government supervision of standards at the highest level of scrutiny.  

Because this also involves money, this governance needs to be vested in wide-

reaching stand-alone legislation.  Clearly, such governance must be transparent - 

independent of regulators - when it comes to community review of the various 

projects.   
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These investigations show that environmental banking is feasible, though likely to be 

ponderous in its evolution.  Much is to be learned – and heart taken - from this 

evolution in North America and surely the lessons learned can inform the 

development of an Australian (or Queensland) environmental banks program. 

 

The mechanism devised in Figure 30 has benefited from discussion with authors of 

the recent Environmental Offsets Policy, and may well be a valuable advance in 

process on that scheme.  Its important areas in common lie with the critical notion of 

“Advance Offsets”, where the private sector can make valuable contributions to 

success sustainability. 

 

Offsetting introduces a scale of consideration well beyond the dimensions of a single 

private property (however large these might be in Australia).  It is much more in 

keeping with the opportunistic (nomadic) dynamics of this continent.  In this way, 

too, areas requiring similar management and offsets can be delineated and grouped.   

In other words management can be assembled in the areas where it may be best 

undertaken, whether for conservation or development purposes.  Economies-of-scale 

can then apply, to good effect both financially and environmentally. 

 

The concept of compensating for expansion by actions off-site is not new.  For more 

than a century, governments have been setting aside national parks as a balance 

against human settlement.  In recent times, because of the magnitude of the task of 

environmental management, governments have been requiring developers to sacrifice 

land otherwise useful to the developers to be used as buffers.   

 

Nowadays, almost all of the wide-ranging development currently underway in 

Queensland is designed for an engineered solution that is driven by its economic 

cost-effectiveness.  There is an increasing need to demonstrate that the engineering is 

also environmentally-effective.   

 

This thesis has determined that the North American process of wetland mitigation 

banking should be implemented in Queensland.  The environmental banking 

initiative has the potential in Queensland to promote a means by which costs are 
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addressed at the same time as long-term ecological sustainability.  Moreover, in so 

doing, it takes the subject firmly into the private sector, where the most naturally-

fertile landholdings in Queensland occur (Lavery 2005).  In presenting such 

engineered solutions for development in environmental as well as economic terms, 

Development Approvals are much more likely to be justifiable. 

7.5 Future directions 

There is a considerable lack of private sector involvement in current market-based 

instruments in Australia.  Environmental banking is a model based on the North 

American (wetland mitigation and conservation) banking and in this thesis it is 

proposed that they can be used to overcome this lack and indeed has the potential to 

become a thriving ‘green industry’ of which Australia can be proud.  

Command and control legislation is generally connected to planning systems because 

of development activities, which are controlled by the planning system that can 

impact on biodiversity.  In Queensland, the Vegetation Management Act (which can 

utilize offsets) is connected to Integrated Planning Act (IPA) (under Schedule 8) 

which attempts to protect biodiversity by restricting developing activities in certain 

Regional Ecosystems (particularly in relation to Endangered and Of-concern plant 

communities). 

 

A Bill was tabled in Queensland Parliament in June 2009 that will reform the 

existing planning and development framework.  The Sustainable Planning Bill of 

2009 seeks to supersede IPA, aims to streamline development, reduce costs and 

improve timeframes.  The Sustainable Planning Bill offers an opportunity to 

formalize the offsetting program and encourage the entrepreneurial process. 

Therefore the critical recommendation from this work is that further investigation 

should continue to undertake a more detailed trial of the recommended 

environmental banking process that was appropriate for Queensland (Figure 30). 

Indeed, such work should include conducting further field case studies with regard 

to decontamination of soil and dredging problems (opportunity to use dredging 

material for restoration purposes), and development of the environmental banking 

accreditation panel process and banking templates. 
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Appendix 1: Glossary 
 
The following terms are used in mitigation banking and are referred to throughout 
this thesis. 
 
Bank sponsor:  The entity responsible for establishing the bank. 

 

Cap and trade: A cap-and-trade system involves trading of emissions allowances, 

where the total number of allowances is strictly limited or ‘capped’.  Trading occurs 

when and entity has excess allowances, because of improvements made, and sells 

them to an entity requiring allowances because of growth in emissions or an inability 

to make internal emission reduction (Kollmuss et al. 2010, p.215). 

 

Credit: A unit of measure representing the environmental commodity that is able to 

be traded (this can be functional or measure of area).  Credit is used interchangeably 

with the term offset. 

 

Credit ratio:  The relative value placed on the land being replaced by the offset 

land. 

 

Conservation easement:  This is an encumbrance in the form of a legally 

enforceable land preservation agreement between a landowner and a government 

agency (or a qualified land protection organization) for the purposes of conservation.  

It can restrict the type or amount of development on a site.  The agreement can 

specify what land uses are acceptable.  The property remains the private property of 

the landowner.  It is a recorded deed restriction, and the right to enforce the 

restriction is given to a government agency or a not-for-project organization. 

 

Debit: The unit of measure (for example function or measure of area) representing 

the loss of functions at a project site. 

 

Environmental bank:  Also called third-party mitigation bank, entrepreneurial 

bank and for-profit bank, is an area developed and managed for its natural resource 

values.  Within the bank, critical ecosystem functions are restored, created, enhanced 
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or preserved for the purpose of compensating for impacts to similar resources 

elsewhere.   

 

Environmental banking:  The creation and sale of a natural resource commodity or 

group of commodities that creates a marketable improvement in environmental 

quality.   Generally, Credits are available for sale on the open market. 

 

Function: The physical, chemical and biological processes that occur in ecosystems. 

 

Functional capacity:  The degree to which an area of natural resource performs a 

specific function. 

 

Functional lift:  The improvement to the physical, chemical and biological processes 

in an ecosystem of a natural resource area. 

 

In-lieu fee:  In-lieu fee (or fee-based mitigation) is a program by which a regulatory 

agency collects fees in-lieu of requiring a developer to compensate for habitat losses. 

 

Mitigation: (or compensatory mitigation) The restoration (re-establishment or 

rehabilitation), establishment (creation), enhancement and/or in certain 

circumstances preservation of aquatic resources for the purposes of offsetting 

unavoidable adverse impacts which remain after all appropriate and practicable 

avoidance and minimization has been achieved. 

 

Mitigation Bank: A wetlands mitigation bank is a wetland area that has been 

restored, established, enhanced or preserved, which is then set aside to compensate 

for future conversions of wetlands for development activities.  Also for the purpose 

of providing compensation for unavoidable impacts to aquatic resources permitted 

under Section 404 or a similar state or local wetland regulation. 

 

Mitigation Bank Instrument:  The information used in the ‘Prospectus’ serves as 

the basis for the Mitigation Banking Instrument (or Instrument) which is 

documentation of agency concurrence with the objectives and administration of the 

approved bank.  The instrument describes (in detail) the physical and legal 



226    An Investigation of a Process for Environmental Banking appropriate to Queensland 

 
 

characteristics of the bank.  It is the legal document for the establishment, operation 

and use of a mitigation bank. 

 

Restoration:  The manipulation of the physical, chemical or biological 

characteristics of a site with the goal of returning natural/historic functions to a 

former degraded aquatic resource.  For the purpose of tracking net gains in aquatic 

resource area, restoration is divided into two categories: re-establishment and 

rehabilitation. 

 

Re-establishment: The manipulation of the physical, chemical, or biological 

characteristics of a site with the goal of returning natural/historic functions to a 

former aquatic resource.  Re-establishment results in rebuilding a former aquatic 

resource and results in a gain in aquatic resources area and functions. 

 

Rehabilitation: The manipulation of the physical, chemical, or biological 

characteristics of a site with the goal of returning natural/historic functions to a 

degraded aquatic resource.  Rehabilitation results in a gain in aquatic resource 

function but does not result in a gain in aquatic resource area. 

 

Establishment: (or creation) means the manipulation of the physical, chemical, or 

biological characteristics present to develop aquatic resources that did not previously 

exist at an upland site.  Establishment (or creation) results in a gain in aquatic 

resource area and functions. 

 

Enhancement:  The manipulation of the physical, chemical, or biological 

characteristics of an aquatic resource to heighten, intensify, or improve a specific 

aquatic resource functions.  Enhancement results in the gain of selected aquatic 

resource functions but may also lead to a decline in other aquatic resources functions.  

Enhancement does not result in a gain in aquatic resource area. 

 

No net loss:  A long-term natural resource conservation and management principle 

whereby any loss to an environmental area or functional capacity is offset by a gain 

in area or functional capacity due to restoration, enhancement, preservation or 

creation. 
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Environmental policy in North America has evolved to the concept of “no net loss 

and eventual net gain” (Noon and Ward 2007) - recognizing that land development 

must maintain the integrity of the environment.  With this recent adaptation of the no 

net loss concept, the primary objective of North American environmental protection 

regulations is to reverse the adverse effects of a destruction of natural resource to at 

least the point of no net loss.  Then secondly, to improve or restore the degraded 

environment until there is a net gain in the quantity or quality of the environment. 

Offsets:  (or trade-offs, set asides) In general those refer to losing one quality or 

aspect of something in return for gaining another quality or aspect. This implies a 

decision to be made with full comprehension of both the upside and downside of a 

particular choice.  The Bureau of Transport Economics (1999) records offsets as 

having originated in 1977 as part of the US emissions trading program for air 

pollutants.  New sources of emissions are required to offset these emissions by 

holding or procuring sufficient Credits to cover more than their intended emissions.  

This results in trading.  The Handbook of carbon offset programs describe offsets as 

the reductions from project-based activities that can be used to meet objectives under 

a mitigation scheme (Kollmus et al. 2010). 

 

Off-site: An area that is not located on or adjacent to the same parcel of land as the 

impact site. 

 

On-site:  An area located on the same parcel of land as the impact site. 

 

Out-of-kind: A natural resource of a different structural and function type from the 

impacted resource 

 

In-kind:  A natural resource of a similar structural and functional type to the 

impacted resource 

 

Permittee:  Person to whom permission or a Section 404 permit (under the US 

system) is given.  It can be the entity that applies to discharge fill material into a 

wetland. 
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Preservation:  The removal of a threat to, or preventing the decline of natural 

resources.  Includes legal mechanisms for protection.  Preservation does result in a 

gain of aquatic resources area or function.   

 

Prospectus:  The document that describes the banks sponsor’s proposal on how the 

bank will be established, operated and managed. 

 

Service area:  The geographical region wherein a bank can reasonably be expected 

to provide appropriate natural resource benefits for adverse impacts.  Or, the area 

surrounding a specific bank within which its Credits can be bought or sold. The 

service area defines the geographical area in which the bank’s Credits may be used to 

offset adverse development impacts.  Wetland mitigation banking requires 

compensatory offsets to be within the same catchment.  

 

Permittee-responsible mitigation:  Banking where the entity that receives a Section 

404 permit (US system) to undertake the mitigation requirements themselves. 

 

Permittee-responsible mitigation bank: Banking where the entity that receives a 

Section 404 permit (US system) to establish a mitigation bank for its own use; 

Credits are not available on the open market.  These are only available internally (the 

entity may be planning future development and will have mitigation requirements). 

 

Watershed: A land area which drains into a common waterway. 

 

Watershed approach: An analytical process for making compensatory mitigation 

decisions that support the sustainability or improvement of aquatic resources in a 

watershed.  It involves consideration of watershed needs, and how the location and 

types of compensatory mitigation project(s) address those needs.  A landscape 

perspective is used to identify the types and locations of compensatory mitigation 

projects that will benefit the watershed and offset losses of aquatic resource function 

and services caused by activities authorized by Department of Army permits.  The 

watershed approach may involve consideration of landscape scale, historic and 

potential aquatic resources conditions, past and projected aquatic resources impacts 
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in the watershed, and terrestrial connections between aquatic resources when 

determining compensatory mitigation requirements for Department of Army permits. 
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Appendix 2: Covenants 
 

There are two types of covenants, restrictive and statutory.  In Queensland (and 

South Australia) there needs to be a distinction between the two as restrictive 

covenants do not have legislative support (Christensen and Duncan 2005).  

Restrictive covenants are based on common law principles while statutory covenants 

are tied to legislation that enables the authority to impose and enforce the covenant. 

 

Statutory covenants (both positive and negative) are able to be registered on the land 

title and Torrens register by State or local government under section 97A of 

Queensland’s Land Title Act of 1974.  This section states explicitly that the covenant 

is binding and passed on to successors of the land title (Queensland Government 

Department of Natural Resources and Water 2007b).  

 

Restrictive covenants are not as straight forward.  They may be noted (not registered) 

on the Torrens register, but only if the covenantee is State or local government.  In 

order for the restrictive covenant to run with the land, the covenant must be negative 

or restrictive.  However legislation in Queensland can not enforce the covenant.  The 

below Box M offers further dialogue on the complexities of restrictive covenants. 

 
Box M: Common law and restrictive covenants 
(source: Legal Online (previously known as Lawbook online), Laws of Australia, Volume 28, 1 
September 2009, Real Property section 28.14, Restrictive Covenants) 
 
A restrictive covenant is a promise made between parties where one party agrees to restrict 
the use to which his or her freehold land (TLA 28.14.1). 
 
At common law, the burden of a freehold covenant does not run with the land so as to bind the 
successors in title  (TLA 28.14.24). 

In equity, the burden of a covenant will, in some circumstances, run with the land so as to bind 
the successors in title to the original covenantor (TLA 18.14.25). 

A successor in title to the covenantor with notice of the restrictive covenant will be bound by it 
where it is negative in nature where it benefits dominant land retained by the covenantee and 
where there is a common intention that the burden of the covenant shall run with the 
covenantor's land.  A restrictive covenant over general law land will not bind a subsequent 
purchaser of the legal estate in the burdened land where the purchaser is bona fide, has given 
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valuable consideration and has no notice of the restrictive covenant (TLA.18.14.25) 

In order for the burden of a covenant to run with the land in equity, the covenant must be 
negative or restrictive in nature.  A negative covenant prevents the covenantor from using the 
land in a specified way whereas a positive covenant requires the covenantor to do some 
specified act which generally involves the expenditure of money (TLA 28.14.26) 
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Appendix 3: Information Sheet 
 
A study of mitigation and conservation banking and how it might be applied in 
Queensland, Australia. 
 
Purpose 
The concept of mitigation banking is a new and unknown concept in Queensland.  To 
identify the core principles and basic process of mitigation banking for its possible 
application in Queensland. 
 
Confidentiality 
Your identity will remain confidential and not be available to any part of the research 
team.  Any information supplied will be aggregated and individual respondents will 
not be identified. 
 
Questions 

1. Very generically, what is your current job or role with mitigation banking? 
For example, regulator, banker or investor. 

2. How long have you been involved with the mitigation banking industry? 
3. How did you become involved in mitigation banking? 
4. What do you believe are the core components of mitigation banking that are 

essential to making the process work successfully? 
5. Do you have any recommendations for a country that wishes to develop a 

mitigation banking process? 
 
If at any time you have any questions or concerns, please don’t hesitation to contact 
me m.gane@qut.edu.au, +61 7 3138 2466 or +61 434 604 026. 
 
Thank you very much for your time. 
Regards 
 
 
 
 
Michelle Gane 
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Appendix 4: Current Australian market-based 
initiatives and offset schemes 
 
Commonwealth 

 Draft policy: Use of environmental offsets under the Environment 

Protection and Biodiversity Conservation Act by Australian government 

Department of the Environment, Water, Heritage and the Arts – “Like for 

like” requirement to offset within the general vicinity of the development site. 

 

 National Reserve System (Caring for our Country previously National 

Heritage Trust [NHT]) by Australian government Department of the 

Environment, Water, Heritage and the Arts - The Caring for our Country 

program as dedicated $180 million over five years.  Provides funding for land 

acquisition and ongoing management costs.  It includes national parks, 

Indigenous lands and huge reserves run by non-profit conservation 

organisations, as well as significant ecosystems protected by landowners on 

their private properties.  These protected areas are managed for conservation 

according to international guidelines. 

 

 Eco Certification Program by Ecotourism Australia – The not-for-profit 

organisation was formed in 1991 and is the peak national body for 

ecotourism.  There are three levels of Eco Certification available that indicate 

certified products are backed by a commitment to sustainable practices.  

Certification organisation are regularly audited to ensure compliance. 

 

Queensland 

 Environmental Offsets Policy 2008 by Department of Environment and 

Resource Management (DERM)54  – An over arching offset policy for all 

other offset policies that can be applied to greenhouse gas emissions, waste 

management, emissions to water and air and other environmental 

management issues (such as loss of habitat). 

 
                                                 
54 The Queensland Government merged the Environmental Protection Agency and the Department of 
Natural Resources 
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 Vegetation Management Offsets Policy 2007 by DERM – The Vegetation 

Management Act 1999 regulates the clearing of vegetation on all land tenures.  

Offsets can be used to meet performance codes established under the VMA. 

 

 Draft policy: Biodiversity Offsets Policy 2009 by DERM – A proposed offset 

policy that will capture all biodiversity values impacted by development 

activities not already protected by existing offset policies. 

 

 Mitigation and Compensation for Works or Activities Causing Marine 

Fish Habitat Loss (Fish Habitat Management Operational Policy FHMOP 

005 [2002]) by Department of Primary Industries and Fisheries – Offsets are 

applicable when development impacts cannot be avoided, minimized or 

mitigation in coastal areas involving marine plants or declared fish habitat 

areas. 

 

 Offsets for net benefit to koalas and koala habitat (Nature Conservation 

[Koala] Conservation Plan 2006 and Management Program 2006-2016) by 

DERM – A net benefit of koala habitat is required by requiring an offset ratio 

of greater than one be applied. 

 

 Bushland Preservation Levy by Brisbane City Council – Residents and 

businesses pay a levy as part of their council rates that is used to acquire land 

for conservation purposes. 

 

 Voluntary Conservation Agreements offered by Regional Councils 

(Brisbane, Moreton Bay, Sunshine Coast, Cairns) including Land for Wildlife 

– There are two types of agreements, a General VCA is a legal agreement 

with Council that states the landowner’s intention to conserve the natural 

assets.  It expires on change of ownership.  A Higher VCA will result in the 

land being rezoned to a conservation zone. 
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 Nature Refuge by DERM – A voluntary agreement between a landholder and 

the government to manage and preserve conservation land.  Also includes 

NatureAssist (five year funding program from 2006). 

 

 Queensland Trust for Nature – A not-for-profit revolving fund that the 

Trust that buys land, implements conservation agreements and then on-sell 

properties.  

 

 Establishing east-west landscape corridors in the Southern Desert 

Uplands (Burdekin-Fitzory basin) by Central Queensland University – A 

pilot project that auctioned public money to create biodiversity corridors.  

Payments were dependent on landowners working together to establish 

corridors. 

 

 Water trading by DERM – Voluntary buying and selling of water allocations 

that are separate from land entitlements.  Only catchments that have a DERM 

Water Resource Plan can trade.  This plan also establishes the rules as each 

catchment as different environmental flow objectives. 

 

New South Wales 

 Biodiversity Banking (BioBanking) by Department of Environment and 

Climate Change (DECC) – Landowners can establish biobanks and sell 

biodiversity credits to developers who need to offset.  Anyone is able to buy 

credits and the price is determined by the market, however all the funds from 

the initial sale of credits must go to the BioBanking Trust Fund.  The 

prescribed amount must be prior to the bank receiving any funds.  

 

 Hunter River Salinity Trading Scheme by DECC – A scheme that regulates 

the discharge of salty water into the river when the salt level is low and 

contains lots of fresh water.  Salinity levels are measured daily determining 

how much discharge each credit holder can use, ensuring the cap is never 

exceeded. 
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 South Creek Bubble Licensing Scheme by DECC – Participating sewage 

treatment plants discharge into the Hawkesbury-Nepean River can adjust 

individual discharges provided the total pollutant load limit is not exceeded. 

 

 Voluntary Conservation Agreements by DECC (including Wildlife 

Refuges, Land for Wildlife) by National Parks and Wildlife service – The 

agreement is registered on the title of the land, ensuring when the land is sold 

the agreement and management required remains. 

 

 Green offsets by DECC – Requires no net impact from development that 

aims to reduce water pollution in the Sydney drinking water.  Under the draft 

Regional Environmental Plan, a development proposal could demonstrate a 

‘neutral or beneficial effect’ on water quality by offsetting additional water 

pollution through a pollution offset scheme. 

 

 Load-based licensing scheme by DECC – government sets limits on the 

pollutant discharge from licensed holders. 

 

 Enterprise Based Conservation, West 2000 Plus by the NSW government– 

The NSW and Commonwealth governments, drawing from the Rural 

Adjustment Scheme, the Natural Heritage Trust and State Agencies provided 

$17.5 million for WEST 2000, which operated from 1997 through to 2005 

pilot project aimed at primary producers to receive an income from managing 

their land to achieve conservation outcomes.  Provide annual payments over 

five years, as it was pilot program the agreements are not binding.   

 

 Land management tenders by the Liverpool Plains Land Management Inc – 

A non-profit organisation that that runs a catchment based grants project, 

based on tenders and auctions for community environmental benefits. 

 

 Natural Assets Policy by Camden Council – Provides an offset policy to 

facilitate sustainable development that is based on no net loss for ecologically 

significant land. 
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 Offsetting development in the Cumberland Plains by DECC – The 

biodiversity of the plains in western Sydney is conservation priority. A 

guideline was developed to offset the residual impact of development in this 

area which is based on a retention hierarchy for biodiversity.  Habitat 

retention is a priority, followed by impact minimisation, mitigation and then 

offsets as a last resort. 

 

 The Murray Wetlands Working Group – Formed in 1992, the group buys 

water annual water entitlements currently, 32 gigalitres by publicly funded 

investments. They group aims to manage environmental water more 

efficiently and then trading environmental water with irrigation farmers when 

it isn’t needed and vice-versa. 

 

 NestEgg by CSIRO and DECC, Designing conservation auctions for 

biodiversity outcomes in the Murray Catchment – The Bush Stone Curlew is 

under threat from habitat destruction and predation by feral animals.  

Landowners submit bids based on the work required to rehabilitate the birds 

required breading conditions.  Successful applicants receive an upfront 

payment and then ongoing payments over three years.  There are bonus 

payments if the bird is present at critical breeding time.   

 

Victoria 

 BushTender by Department of Sustainability and Environment (DSE) – Uses 

an auction to allocation public funds for conservation purposes.  Landowners 

submit a bid with a management plan for to improve native vegetation.  If 

successful, landowners will receive periodic payments. 

 

 EcoTender by DSE– Another auction based approach to distribute public 

funds.  Similar to the BushTender scheme but incorporates more than just 

native vegetation; environmental health of their catchment.  Successful bids 

offer the best value for money based on environmental outcomes, the value of 

assets, effects and cost. 
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 BushBroker by DSE– Native vegetation credits are traded so vegetation can 

be cleared. 

 

 Trust for Nature – A revolving fund that buys land, implements a covenant 

and then resold. 

 

South Australia 

Ecolabelling by Banrock Station wine – Is a large vineyard on the Murray 

River including 1600 hectares of native vegetation, floodplain wetlands as 

well as a Ramsar listed wetland.  For every bottle of wind sold, a donation is 

made to the Banrock Station Wetlands Foundation that supports wetland 

conservation projects around the world. 

 

 BushbankSA – A revolving fund that buys high value native vegetation from 

land owners.  It then resells the land with a Heritage Agreement (private 

conservation agreement with government). 

 

 No Species Loss by Department for Environment and Heritage (DEH) – A 

broad Nature Conservation Strategy that aims to protect biodiversity by 

maintaining, improving and reconstructing habitats where it helps improve 

the condition of adjacent relic habitats and is supported by the Natural 

Resources Management Act of 2004.  However no specific instrument or 

implementation has been identified.  No Species Loss strategy also provides 

an overarching framework for developing the 5 NatureLinks corridor areas 

and the 19 marine protected areas identified in the Strategic Plan.   

NatureLinks is one of the targets in South Australia’s Strategic plan commits 

to establishing five biodiversity corridors linking public and private land 

across the land by 2010 to combat the demise of ecological outcomes as a 

result of climate change. 

 

Western Australia 

 BushBank Revolving Fund – A $2million fund which operates by 

purchasing, covenanting and on-selling bushland properties.  $1million was 
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from the government and the other $1million was from the Natural Heritage 

Trust. 

 

 Environmental Offsets Position Statement No. 9 by the Environmental 

Protection Agency – The Position Statement is supported by a comprehensive 

Guidance for the Assessment of Environmental Factors (in accordance with 

the Environmental Protection Act 1986) Environmental Offsets – 

Biodiversity.  No.19 that aims to achieve a net environmental benefit by using 

Direct Offsets and/or Contributing Offsets.  Direct Offsets are an activity that 

achieves ‘no net loss’ and a ‘net environmental benefit’.  While contributing 

Offsets complement and enhance the Direct Offset.  

 

Tasmania 

 Tasmanian Forest Conservation Fund – Developed under the Tasmanian 

Community Forest Agreement targeting old growth and under reserved forest 

communities on private land.   Forest will be protected by voluntary 

covenants and conservation management plans. 

 

Northern Territory 

 Offset Programs by Department of Natural Resources, Environment, 

Heritage, The Arts and Sport - Darwin Harbour Advisory Committee (DAH) 

released a discussion paper in association with the draft Darwin Harbour 

Regional Management Strategic Framework 2009-2013 for the use of an 

offsets program to ensure economic development does not have a net 

negative impact in the region.  Similar to the draft EPBC offset and WA 

Environmental offset program, referring to direct and indirect offsets. 



240    An Investigation of a Process for Environmental Banking appropriate to Queensland 

 
 

 Appendix 5: Regional Ecosystems 
 
The following is an overview of regional ecosystem.  More information on regional 

ecosystem can be found : 

 Neldner, V.J., Wilson, B. A., Thompson, E.J. and Dillewaard, H.A. (2005) 

Methodology for Survey and Mapping of Regional Ecosystems and 

Vegetation Communities in Queensland. Version 3.1. Updated September 

2005. Queensland Herbarium, Environmental Protection Agency, Brisbane. 

128 pp. 

 Accad, A., V.J Neldner, B.A. Wilson, and R.E Niehus. (2008). Remnant 

Vegetation in Queensland. Analysis of remnant vegetation 1997-1999-2000-

2001-2003-2005, including regional ecosystem information. Brisbane: 

Queensland Herbarium, Environmental Protection Agency. 

 Sattler, P. and R. Williams eds. (1999). The conservation status of 

Queensland's bioregional ecosystems. Brisbane: Environmental Protection 

Agency, Queensland government 

 Queensland Government Department of Environment and Resource 

Management (2009).  www.derm.qld.gov.au (www.epa.qld.gov.au/redd) 

 

Regional Ecosystems 

Regional ecosystems were defined by Sattler and Williams (1999) as vegetation 

communities in a bioregion that are consistently associated with a particular 

combination of geology, landform and soil.  

 

Each Regional Ecosystem (RE) is given a three part code that represents bioregion, 

land zone and vegetation respectively eg. 12.2.5 

 

Bioregion 

The first part of the RE code refers to a biogeographic region that the regional 

ecosystem is found in. There are 13 bioregions recognised in Queensland numbered 

from 1-13 (see Figure A). 
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Figure A. Map of Bioregions in Queensland (Source: Queensland Government Environmental 
Protection Agency 2008c). 
 
Land zone 

The second part of the RE code refers to the land zone that the regional ecosystem 

occurs on. The land zone is a simplified geology/substrate-landform classification for 

Queensland (see Box N below).  

 
 
 
 
 
 
 
 
 

Bioregion 1 – Northwest Highlands 
Bioregion 2 – Gulf Plains 
Bioregion 3 – Cape York Peninsula 
Bioregion 4 – Mitchell Grass Downs 
Bioregion 5 – Channel Country 
Bioregion 6 – Mulga Lands 
Bioregion 7 – Wet Tropics 
Bioregion 8 – Central Coast Queensland 
Bioregion 9 – Einasleigh Uplands 
Bioregion 10 – Desert Uplands 
Bioregion 11 – Brigalow Belt 
Bioregion 12 – South East Queensland 
Bioregion 13 – New England Tableland 

1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 
12 

13 



242    An Investigation of a Process for Environmental Banking appropriate to Queensland 

 
 

 
Box N: Regional Ecosystem land zones 
Land 
zone 
number 

The twelve different land zones recognised Lay terminology 

1 Deposits subject to periodic tidal inundation tidal flats and beaches 
2 Quaternary coastal sand deposits coastal dunes 
3 Quaternary alluvial systems alluvium (river and creek 

flats) 
4 Flat to gently undulating Tertiary clay plains clay plains not associated 

with current alluvium 
5 Plains and plateaus on Tertiary land surfaces, 

generally with medium to coarse textured soils 
old loamy and sandy 
plains 

6 Quaternary inland dunefields inland dunefields 
7 Exposed or shallowly covered duricrusts ironstone jump-ups 
8 Plains and hills on Cainozoic flood basalts basalt plains and hills 
9 Gently undulating landscapes on more or less 

horizontally bedded fine grained sedimentary rocks 
undulating country on fine 
grained sedimentary rocks 

10 Plateaus, scarps and ledges with shallow soils on 
more or less horizontally bedded medium- to 
coarse-grained sedimentary rocks 

sandstone ranges 

11 Hills and lowlands on metamorphosed sedimentary 
rocks 

hills and lowlands on 
metamorphic rocks 

12 Hills and lowlands on granitic and other pre Cainozoic 
igneous rocks 

hills and lowlands on 
granitic rocks 

 
Vegetation 

The third part of the RE code is the ecosystem number and denotes different 

vegetation. 

 

Example 

A Regional Ecosystem with the code of 12.2.5, means it is in bioregion 12 (South 

East Queensland) on a geology/soil type of coast dunes with a vegetation type of 5.  

The five in this case represents “Corymbia spp., Banksia integrifolia, Callitris 

columellaris, Acacia spp. open forest to low closed forest on beach ridges usually in 

southern half of bioregion” (see Box O). 
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Box O: Regional Ecosystem 12.2.5 
(source: Queensland Government Department of Environment and Natural Resource 
Management (2009) www.epa.qld.gov.au/redd) 

 

Vegetation Management Act status (December 2005): Not of concern 

Estimated Extent: In September 2003, remnant extent was > 10,000 ha and >30% of the pre-

clearing area remained. 

Extent in Reserves: High 

Short Description: Corymbia spp., Banksia integrifolia, Callitris columellaris, Acacia spp. 

open forest to low closed forest on beach ridges usually in southern half of bioregion 

Structure Category: Mid-dense 

Description: Open-forest to low closed forest. Species can include Corymbia intermedia, C. 

tessellaris, Banksia integrifolia subsp. integrifolia, B. aemula, Acacia spp., Lophostemon 

confertus, Callitris columellaris, Livistona spp. and Endiandra sieberi. Melaleuca 

quinquenervia in swales. Understorey generally shrubby and can include vine forest species. 

Occurs of Quaternary coastal dunes and beaches and sandy banks of coastal streams. Major 

vegetation communities include: 12.2.5a: Palustrine wetland (for example, vegetated swamp). 

Swales dominated by Melaleuca quinquenervia often with Livistona spp.. Occurs of 

Quaternary coastal dune swales. 

Protected Areas: Blue Lake NP, Bribie Island NP, Buckleys Hole CP, Cooloola (Noosa River) 

RR, Great Sandy NP, Moreton Island NP, Myora CP, Noosa NP, Pine Ridge CP, Southern 

Moreton Bay Islands NP 

Comments: Southern half of bioregion. This RE is vulnerable south of Noosa due to weed 

invasion, recreational use and threat of over-frequent fire. Tends to grade into RE 12.2.14 on 

seaward side and into 12.2.9 on inland side. 12.2.5a: This RE is vulnerable south of Noosa 

due to weed invasion, recreational use and threat of over-frequent fire. 

 
 
Methodology for mapping RE 

The majority of Regional Ecosystems have been mapped at scale of 1:100,000 i.e. 

1cm on the map equals 1km on ground.  Some coastal areas are mapped at larger 

scale such as parts of Southeast Queensland and Wet Tropics bioregions (1:50 000).  

The minimum size of vegetation mapped is 2 hectares at the 1:100,000 scale. 

 

The Regional Ecosystem Description Database (REDD) contains the most up to date 

description of the Regional Ecosystem. 
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Pre-clearing Regional Ecosystems 

Pre-clearing vegetation is defined as the vegetation present before clearing.  It has 

generally been based on 1960’s aerial imagery as this was the first time the entire 

State of Queensland was photographed.  The pre-clearing extent of regional 

ecosystems is based on this interpretation of this imagery that estimates what the pre-

European (or pre-1750) vegetation coverage might have been. 

 

Remnant vegetation 

Remnant woody vegetation is defined as vegetation where the dominant canopy has 

>70% of the height and >50% of the cover relative to the undisturbed height and 

cover of that stratum and is dominated by species characteristic of the vegetation's 

undisturbed canopy. 

 

This term can create confusion as native grassland have been mapped as regional 

ecosystems and given a VMA status (see below) despite not having any woody 

vegetation or canopy. 

 

Vegetation that has been mapped as a Regional Ecosystem is generally referred to as 

remnant vegetation. 

 

Mapping updates 

The Regional Ecosystem mapping is updated and released approximately every two 

years.  Every two years Landsat TM (30m pixels) satellite imagery is taken of the 

state.  It then takes two years to process the information and produce the Regional 

Ecosystem maps.  The  latest Regional Ecosystem maps are referred to as Version 

5.0 Regional Ecosystem maps as they are based on 2003 Landsat TM imagery even 

though they were released in 2005 (the version 5.0 Regional Ecosystem Description 

Database is dated 2005 but based on 2003 Landsat imagery). 

 
Regional Ecosystem 

version 
Year of Landsat imagery Year Regional Ecosystem 

Maps are released 

Version 2.0 1997 1999 

Version 3.0 1999 2001 

Version 4.0 2001 2003 

Version 5.0 2003 2005 
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Legislation 

Regional Ecosystems have been incorporated into several legislative initiatives but is 

most commonly known for their involvement in the Vegetation Management Act 

1999. 

 

The Queensland Government Department of Environment and Natural Resource 

Management has an online Regional Ecosystem Description Database (REDD) that 

lists the status of REs gazetted under the Vegetation Management Act (VMA).  

 

The VMA RE status is based on an assessment of the pre-clearing and remnant 

extent of a RE.   

 

Endangered 

A RE is listed as endangered under the VMA if remnant vegetation is less than 10 

per cent of its pre-clearing extent across the bioregion. 

 

Of-Concern 

A RE is listed as of concern under the VMA if remnant vegetation is 10-30% of its 

pre-clearing extent across the bioregion. 

 

Not of concern 

A RE is listed not of concern if there is more than 30% of its pre-clearing extent 

across the bioregion. 

 

RE are mapped as a 1:100,000 scale except in some coastal areas where they are 

mapped at 1:50,000.  The white areas on the RE maps do not necessarily indicate 

there is no vegetation but any existing vegetation in that area has not been defined or 

mapped due to the scale of the mapping. 
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Appendix 6: Evaluation of existing Australian market-
based initiatives  
Important note: The score is in regard to the measuring the number of components of 
the system regardless of the qualitative outcome. 
 

Table 1 Example: USA Example: USA New South 
Wales 

New South Wales 

Wetlands 
Mitigation 
Banking 

Conservation Banking 
 

BioBanking Hunter River 
Salinity Trading 
Scheme 

1. What is the 
environmental resource 
being impacted? 

Wetland loss Endangered species  Biodiversity loss High Salinity levels  

2. What market 
mechanism is it using?   

Quantity based 
Cap – No net 
loss of wetlands 
 

Quantity based 
Cap – No net loss of 
endangered species 
habitat 

Quantity based 
Cap – Net 
maintained or 
improved of 
biodiversity 

Quantity based 
Cap – Controlled 
industry discharge 
of salty water into 
river.  Limited no of 
discharge credits 

3. Is there legislation 
supporting the scheme? 

Yes 
Clean Water Act 

Yes 
Endangered Species 
Act 

Yes 
Threatened 
Species 
Conservation 
Act 1995 and 
Threatened 
Species 
Conservation 
(Biodiversity 
Banking ) 
regulation 2008 

Yes  
Though not 
initially.  Protection 
of the Environment 
Operations (Hunter 
River Salinity 
Trading Scheme) 
Regulation 2002 

4. Is there a regulatory 
oversight agency? 

Yes 
USEPA  

Yes 
USFWS 

Yes 
NSW 
Department of 
Environment 
and Climate 
Change (DECC) 

Yes 
DECC 

5. What is the credit 
(property right – tradable 
component) and how is it 
defined? 

Credit acre 
 
 

Conservation credit Biodiversity 
credit 

Salt discharge 
credit 

6. Is there a customer?  
Who is required to 
compensate. 

Yes 
Land developers 

Yes 
Land developers 

Yes 
Land 
developers 

Yes 
Industry who need 
to discharge water 

7. Is there a credit (bank) 
entity – the place where 
the positive change 
occurs? 

Yes 
Mitigation bank 

Yes 
Conservation bank 

Yes 
 

No 

8. Is there a credit 
(banking ) team? 

Yes Yes No No 

9. Is there private sector 
investment or 
involvement in the 
scheme? 

Yes 
 
 

Yes No 
Bankers are 
paid by a DECC 
Trust fund 

No 

10. Is there a methodical 
regional site selection 
process applied (that 
targets priority 

Yes Yes No 
Assistant from 
catchment 
management 

Yes 
River is broken 
into blocks that are 
measured daily for 
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environmental areas)? authorities may 
be available 

acceptable 
discharge levels 

11. Is there an 
appropriate monetary 
fund to provide for long-
term active land 
management of the 
resource being 
protected? 

Yes Yes Yes 
A DECC Trust 
fund determines 
payments to 
‘banks’ 

No 

12. Compensatory 
mitigation in-advance? 

Yes Yes Yes No 

13. Environmental 
resource impacts to be 
consolidated into a larger 
environmental area? 

Yes Yes Yes No 

Score out of 10 10 10 7 4 
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Table 2 New South 

Wales 
New South Wales New South 

Wales 
New South Wales 

South Creek 
Bubble 
Licensing 
Scheme 

Voluntary 
Conservation 
Agreements 

Green Offsets 
 

Load-based 
licensing 
 

1. What is the 
environmental resource 
being impacted? 

Water nutrient 
levels 

Native vegetation Reduction of 
additional 
sediment and 
nutrients in 
water 
catchments 

Water pollution 

2. What market 
mechanism is it using?   

Quantity based 
Cap – Total level 
of sewage 
discharge 

Quantity based Quantity based Price-based 

3. Is there legislation 
supporting the scheme? 

No No 
 

Yes 
Sydney Water 
Catchment 
Management 
Act 1998 
 

Yes 
The Protection of 
the Environment 
Operations 
(General) 
Regulations 1998 

4. Is there a regulatory 
oversight agency? 

Yes 
DECC 

Yes 
National Parks and 
Wildlife Service as 
part of the DECC 

Yes 
DECC 

Yes 
DECC 

5. What is the credit 
(property right – tradable 
component) and how is it 
defined? 

Total pollutant 
load. 
Conditions set 
by licence 

Registered on the 
property title 

Salinity offsets n/a 
Polluter pays by 
way of licence fees 

6. Is there a customer?  
Who is required to 
compensate. 

No.  Only 
participants are 
three Sydney 
Water 
Corporation 
sewage 
treatment plants  

No Yes No 

7. Is there a credit (bank) 
entity – the place where 
the positive change 
occurs? 

No Yes 
 

Yes No 

8. Is there a credit 
(banking ) team? 

No No No No 

9. Is there private sector 
investment or involvement 
in the scheme? 

No No No No 

10. Is there a methodical 
regional site selection 
process applied (that 
targets priority 
environmental areas)? 

Yes. 
Aggregate 
pollutant 
discharge total is 
not to be 
exceeded. 

No Yes  
Target 
catchment 

No 

11. Is there an 
appropriate monetary 
fund to provide for long-
term active land 
management of the 
resource being protected? 

No No No No 

12. Compensatory No No No No 
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mitigation in-advance? 
13.  Environmental 
resource impacts to be 
consolidated into a larger 
environmental area? 

No No No No 

Score  
out of 10 2 2 5 2 
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Table 3 New South 

Wales 
New South Wales New South 

Wales 
New South Wales 

Enterprise 
Conservation 
Scheme (West 
2000) 

Land Management 
Tenders, Liverpool 
Plains 

Camden 
Council Natural 
Assets Policy 
 

Cumberland Plains 
Offsets 
 

1. What is the 
environmental resource 
being impacted? 

Native 
vegetation 

Ecological services Natural assets  Cumberland Plain 
woodland 

2. What market 
mechanism is it using?   

Price-based 
Grants 

Price-based 
Grants 

Quantity based Quantity based 
Offset 

3. Is there legislation 
supporting the scheme? 

No No No No 

4. Is there a regulatory 
oversight agency? 

No No Yes Yes 
DECC 

5. What is the credit 
(property right – tradable 
component) and how is it 
defined? 

No No n/a Vegetation ratio 

6. Is there a customer?  
Who is required to 
compensate. 

No No Yes 
Developers 

Yes 
Developers 

7. Is there a credit (bank) 
entity – the place where 
the positive change 
occurs? 

Yes Yes Yes Yes 

8. Is there a credit 
(banking ) team? 

No No No No 

9. Is there private sector 
investment or involvement 
in the scheme? 

No No No No 

10. Is there a methodical 
regional site selection 
process applied (that 
targets priority 
environmental areas)? 

No No No Yes 
Cumberland plains 
area has been 
identified as a target 
environmental area 

11. Is there an 
appropriate monetary 
fund to provide for long-
term active land 
management of the 
resource being protected? 

No No No No 

12. Compensatory 
mitigation in-advance? 

No No No No 

13.  Environmental 
resource impacts to be 
consolidated into a larger 
environmental area? 

No No No No 

Score  
out of 10 

1 1 3 4 
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Table 4 New South 

Wales 
New South Wales Western 

Australia 
Western Australia 

Murray Wetlands 
Working Group 
 

NestEgg 
 

Environmental 
Offsets 
 

BushBank 
 

1. What is the 
environmental resource 
being impacted? 

Rehabilitate 
wetlands by 
managing water 
 

Bird habitat Biodiversity Threatened habitats 
in south west WA 

2. What market 
mechanism is it using?   

Quantity based Price-based 
Auction 

Quantity based 
Offsets 

Market Friction 

3. Is there legislation 
supporting the scheme? 

Yes 
Water 
Management Act 
2000 

No No No 

4. Is there a regulatory 
oversight agency? 

Yes 
Department of 
Water and 
Energy 

No Yes 
EPA 

Yes  
Department of 
Environment and 
Conservation  

5. What is the credit 
(property right – tradable 
component) and how is it 
defined? 

Annual 
volumetric 
allocation of 
water 
(30,000ML) 

n/a Hectare Conservation 
agreement 
registered on 
property title 

6. Is there a customer?  
Who is required to 
compensate. 

Yes 
Farmers 

Yes Yes 
Developers 

No 

7. Is there a credit (bank) 
entity – the place where 
the positive change 
occurs? 

No Yes Yes Yes 

8. Is there a credit 
(banking ) team? 

No No No No 

9. Is there private sector 
investment or involvement 
in the scheme? 

No No No No 

10. Is there a methodical 
regional site selection 
process applied (that 
targets priority 
environmental areas)? 

No No No No 

11. Is there an 
appropriate monetary 
fund to provide for long-
term active land 
management of the 
resource being protected? 

No No Yes 
The policy asks 
if “the costs of 
enduring 
management 
and 
maintenance 
been included” 

No 

12. Compensatory 
mitigation in-advance? 

No No No No 

13.  Environmental 
resource impacts to be 
consolidated into a larger 
environmental area? 

No No No No 

Score  
out of 10 

3 2 4 2 
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Table 5 Queensland Queensland Queensland Queensland 

Vegetation 
Management 
Offset Policy  

Environmental Offsets 
Policy 
 

Draft 
Biodiversity 
Offsets Policy  

Mitigation and 
Compensation for 
Works or Activities 
Causing Marine Fish 
Habitat Loss  

1. What is the 
environmental resource 
being impacted? 

Clearing of 
(native) remnant 
vegetation 

Environmental impact Loss of 
biodiversity 
values 

Fish habitat loss 

2. What market 
mechanism is it using?   

Quantity based 
 
Offset 

Quantity based 
 
Offset 

Quantity based 
 
Offset 

Quantity based 
 
Offset 

3. Is there legislation 
supporting the scheme? 

No 
 

No No  
 

Yes 
Fisheries Act 1994 

4. Is there a regulatory 
oversight agency? 

Yes 
Department of 
Environment and 
Resource 
Management 
(DERM) 

Yes 
DERM 

Yes 
DERM 

Yes 
Department of 
Primary industries 
and Fisheries (DPI) 

5. What is the credit 
(property right – tradable 
component) and how is it 
defined? 

Credit hectare  n/a Credit hectare Habitat credit or 
monetary 
contribution to the 
Fishers Research 
Fund 

6. Is there a customer?  
Who is required to 
compensate. 

Yes 
Land developers 

Yes 
Land developers 

Yes 
Land 
developers 

Yes 
Land developers 

7. Is there a credit (bank) 
entity – the place where 
the positive change 
occurs? 

Yes Yes Yes Yes 
However could be 
monetary 
contribution instead 
of credit 

8. Is there a credit 
(banking ) team? 

No No No No 

9. Is there private sector 
investment or involvement 
in the scheme? 

No No No No 

10. Is there a methodical 
regional site selection 
process applied (that 
targets priority 
environmental areas)? 

No No No No 

11. Is there an 
appropriate monetary 
fund to provide for long-
term active land 
management of the 
resource being protected? 

No No 
 
Though could be 
argued yes for 
EcoFund 

No No 

12. Compensatory 
mitigation in-advance? 

No No No No 

13.  Environmental 
resource impacts to be 
consolidated into a larger 
environmental area? 

No No No No 

Score  
out of 10 

3 3 3 4 
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Table 6 Queensland Queensland Queensland Queensland 

Koala offset 
policy 

Bushland 
Preservation Levy 

Voluntary 
Conservation 
Agreements by 
Regional 
Councils  

Nature Refuge 
including 
NatureAssist 

1. What is the 
environmental resource 
being impacted? 

Loss of koala 
habitat 

Urban habitat Habitat Wildlife habitat 

2. What market 
mechanism is it using?   

Quantity based 
Offset 

Price-based Quantity based 
 

Quantity based 

3. Is there legislation 
supporting the scheme? 

No No No No  

4. Is there a regulatory 
oversight agency? 

Yes 
DERM 

Yes 
Brisbane City Council 

Yes 
Regional 
council 

Yes 
DERM 

5. What is the credit 
(property right – tradable 
component) and how is it 
defined? 

Habitat unit Conservation 
agreement registered 
on property title 

Conservation 
agreement 
registered on 
property title 

Conservation 
agreement 
registered on 
property title 

6. Is there a customer?  
Who is required to 
compensate. 

Yes 
Land developers 

No No No 

7. Is there a credit (bank) 
entity – the place where 
the positive change 
occurs? 

Yes Yes Yes Yes 

8. Is there a credit 
(banking ) team? 

No No No No 

9. Is there private sector 
investment or involvement 
in the scheme? 

No No No No 

10. Is there a methodical 
regional site selection 
process applied (that 
targets priority 
environmental areas)? 

Yes 
Must be Koala 
habitat 

Yes 
Levy is used to 
acquire land parcels 
that connect 
protected 
ecosystems 

No No 

11. Is there an 
appropriate monetary 
fund to provide for long-
term active land 
management of the 
resource being protected? 

No No No No 
NatureAssist 
provides initial 
funding to 
landholders to initial 
management 
activities.  Funds 
only available for 
5years 

12. Compensatory 
mitigation in-advance? 

No No No No 

13.  Environmental 
resource impacts to be 
consolidated into a larger 
environmental area? 

No No No No 

Score  
out of 10 4 3 2 2 

 



254    An Investigation of a Process for Environmental Banking appropriate to Queensland 

 
 

 
Table  7 Queensland Queensland Queensland Tasmania 

Trust for Nature  Queensland 
East-west 
landscape corridors 
in the Southern 
Desert Uplands 

Queensland 
Water trading 

Forest Conservation 
Fund 

1. What is the 
environmental resource 
being impacted? 

Landscape 
fragmentation 

Establish 
biodiversity 
corridors 

Water Old growth forest 

2. What market 
mechanism is it using?   

Market friction 
 

Price-based 
Auction 

Quantity based Market friction 

3. Is there legislation 
supporting the scheme? 

No  No Yes No 

4. Is there a regulatory 
oversight agency? 

Yes 
DERM 

No Yes 
DERM 

Yes 
The Australian 
Government 
Department of the 
Environment, 
Water, Heritage and 
the Arts 

5. What is the credit 
(property right – tradable 
component) and how is it 
defined? 

Conservation 
agreement 
registered on 
property title 

No Water (ML) Conservation 
agreement 
registered on 
property title 

6. Is there a customer?  
Who is required to 
compensate. 

No No Yes No 

7. Is there a credit (bank) 
entity – the place where 
the positive change 
occurs? 

Yes Yes No Yes 

8. Is there a credit 
(banking ) team? 

No No No No 

9. Is there private sector 
investment or involvement 
in the scheme? 

No No No No 

10. Is there a methodical 
regional site selection 
process applied (that 
targets priority 
environmental areas)? 

Yes 
Buy land in 
corridors 

Yes Yes No 

11. Is there an 
appropriate monetary 
fund to provide for long-
term active land 
management of the 
resource being protected? 

No No No No 

12. Compensatory 
mitigation in-advance? 

No No No No 

13.  Environmental 
resource impacts to be 
consolidated into a larger 
environmental area? 

No Yes 
 

No No 

Score  
out of 10 3 3 4 2 
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Table  8 Victoria Victoria Victoria Victoria 

BushTender BushBroker EcoTender Trust for Nature 
1. What is the 
environmental resource 
being impacted? 

Native 
vegetation 

Native Vegetation General 
environmental 
benefits 

Native 
vegetation 

2. What market 
mechanism is it using?   

Price-based 
Auction.  
Landholders 
place bid for 
funds to protect 
vegetation on 
land. 

Quantity based Priced based 
Auction 

Market friction 

3. Is there legislation 
supporting the scheme? 

No No No No 

4. Is there a regulatory 
oversight agency? 

Yes 
Department of 
Sustainability 
and Environment 

Yes 
Department of 
Sustainability and 
Environment 

Yes 
Department of 
Sustainability and 
Environment 

Yes 

5. What is the credit 
(property right – tradable 
component) and how is it 
defined? 

n/a Native Vegetation 
Credit 

n/a Conservation 
agreement 
registered on 
property title 

6. Is there a customer?  
Who is required to 
compensate. 

No Yes No No 

7. Is there a credit (bank) 
entity – the place where 
the positive change 
occurs? 

Yes Yes Yes Yes 

8. Is there a credit 
(banking ) team? 

No No No No 

9. Is there private sector 
investment or involvement 
in the scheme? 

No No No No 

10. Is there a methodical 
regional site selection 
process applied (that 
targets priority 
environmental areas)? 

No No No No 

11. Is there an 
appropriate monetary 
fund to provide for long-
term active land 
management of the 
resource being protected? 

No No No No 

12. Compensatory 
mitigation in-advance? 

No No No No 

13.  Environmental 
resource impacts to be 
consolidated into a larger 
environmental area? 

No No No No 

Score  
out of 10 

2 3 2 2 
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Table  9 South Australia Commonwealth Commonwealth Commonwealth 

Banrock Station 
Wines 

EcoTourism Eco 
Certification 
Program 

National Reserve 
System 

Draft Environmental 
offsets under EPBC 

1. What is the 
environmental resource 
being impacted? 

Wetland Sustainable 
practices for nature 
based tourism 

Biodiversity Biodiversity 

2. What market 
mechanism is it using?   

Market friction Market friction Market friction Quantity based 
Offsets 

3. Is there legislation 
supporting the scheme? 

No No Yes 
Become national 
parks 

No 

4. Is there a regulatory 
oversight agency? 

No No Yes Yes 
 

5. What is the credit 
(property right – 
tradable component) 
and how is it defined? 

n/a n/a n/a Hectare ratio 

6. Is there a customer?  
Who is required to 
compensate. 

No No No Yes 
Developer 

7. Is there a credit 
(bank) entity – the place 
where the positive 
change occurs? 

Yes No Yes Yes 

8. Is there a credit 
(banking ) team? 

No No No No 

9. Is there private sector 
investment or 
involvement in the 
scheme? 

No No No No 

10. Is there a 
methodical regional site 
selection process 
applied (that targets 
priority environmental 
areas)? 

Yes 
 

No Yes 
State or national 
significance 

No 

11. Is there an 
appropriate monetary 
fund to provide for long-
term active land 
management of the 
resource being 
protected? 

No No Yes 
National park 
funding 

No 

12. Compensatory 
mitigation in-advance? 

No No No No 

13.  Environmental 
resource impacts to be 
consolidated into a 
larger environmental 
area? 

No No No No 

Score  
out of 10 

2 0 5 3 
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Table  10 South Australia Northern Territory South Australia 

No Species Loss Offset Programs BushBankSA 
1. What is the 
environmental resource 
being impacted? 

Biodiversity   

2. What market 
mechanism is it using?   

Quantity based Quantity based Market Friction 

3. Is there legislation 
supporting the scheme? 

No No No 

4. Is there a regulatory 
oversight agency? 

No Yes 
Department of 
Natural Resources, 
Environment, 
Heritage, The Arts 
and Sport 

Yes 

5. What is the credit 
(property right – tradable 
component) and how is it 
defined? 

  Conservation 
agreement registered 
on the property title 

6. Is there a customer?  
Who is required to 
compensate. 

No Yes No 

7. Is there a credit (bank) 
entity – the place where 
the positive change 
occurs? 

Yes Yes Yes 

8. Is there a credit 
(banking ) team? 

No No No 

9. Is there private sector 
investment or involvement 
in the scheme? 

No No No 

10. Is there a methodical 
regional site selection 
process applied (that 
targets priority 
environmental areas)? 

Yes Yes 
 
Limited to the 
harbour region 

No 

11. Is there an 
appropriate monetary 
fund to provide for long-
term active land 
management of the 
resource being protected? 

No No No 

12. Compensatory 
mitigation in-advance? 

No No No 

13.  Environmental 
resource impacts to be 
consolidated into a larger 
environmental area? 

No No No 

Score  
out of 10 

2 4 2 
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Appendix 7: Questionnaire 
 
Question 1 - What is the environmental resource being impacted (in other words 

what is the market failure that the MBI is trying to address)? 

 

Question 2 - What market mechanism is it using?  Eg If it is a Quantity-based 

mechanism, what is the cap? 

 

Question 3 - Is there legislation supporting the scheme?55 

 

Question 4 - Is there a regulatory oversight agency (responsible for monitoring, 

enforcement and compliance)? 

 

Question 5 - What is the credit (property right or tradable component) and how is it 

defined? 

 

Question 6 - Is there a customer?   Who is required to compensate (the user or 

buyer)?   

 

Question 7 - Is there a credit (bank) entity?  Where is the place where the positive 

change occurs (seller).  Who is the credit or bank builder? 

 

Question 8 - Is there a credit (or banking) team?  (This is the multidisciplinary 

development or banking team that designs, builds, manages and sells the credits.56) 

 

Question 9 - Is there private sector investment or involvement in the scheme?57 

                                                 
55 The legislation must directly support or be specific to the MBI eg Biobanking.  Government 
policies will receive a ‘no’ answer as policies generally guide the interpretation and implementation of 
legislation.   
56 The team can consist of a project leader, business manager, attorney, landscape architect, ecologists, 
soil scientist, accountants, biologists and investors.  The group that establishes the business plan and 
undertakes the feasibility study prior to the bank starting.  Landowners may engage with skills on their 
own initiative however the MBI program does not actively promote or require the multidisciplinary 
team. 
57 Private sector investment specifically relates to the opportunity for a third party to invest in the bank 
development with the intent to make a profit from the sale of credits. 
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Question 10 - Is there a methodical regional site selection process applied (that 

targets priority environmental areas)? 

 

Question 11 - Is there an appropriate monetary fund to provide for long-term active 

land management of the resource being protected? 

 

Question 12 – Does the scheme allow/provide for compensatory mitigation (offsets) 

to occur in-advance of the adverse environmental impacts as a result of 

development? 

 

Question 13 - Does the scheme allow smaller environmental resource impacts to be 

consolidated into a larger environmental area? 
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