Endangered and Threatened Species

.

Creating a More Effective Protect:ion' of o

Richard G. Lathrop, Ph.D
Rutgers University

Lawrence ]. Niles, Ph.D
L. . Niles Associates, LLC

Margaret E. Conroy
Rutgers University

Joseph A. M. Smith, Ph.D
L. . Niles Associates, LLC

Matthew S. Danihel
L. . Niles Associates, LLC

February 14, 2014
Avvendix B updated November 12, 2014




Creating a More Effective Protection of Endangered and Threatened Species Habitat Through Conservation
Banking

February 14, 2014

R.G. Lathrop, L.J. Niles, M.E. Conroy, J.A.M. Smith, and M.S. Danihel

Table of Contents

B0 L e Lo L T 4 10 ) o R 3
Overview of the Project Process to Date..........ciiivenirenniininisnnninnniisnnnisnsniesnsscssssesessens 5
Overview of Endangered and Threatened Species Habitat Conservation Bank
Permitting and Mitigation Process.......iiiniiininiiiiniiniimmsics 7
New Jersey Land Cover Map ... 9
Wildlife Habitat Value MOdeling ..........c.cccccciiiiiiiiiiiiiiiiiiieceece e 10
Planning at the County and Municipal Level............cccccccocociiiiiiiicce 10
PermUtting.....cocuiiiiiiiiiiiic s 10
Conservation Banking SYStEIM ........c.ccovuiueiiririeiiiccire et 11
FUNding MeChaNISIN .......c.ccueueuiiiiiieiiiiriectre ettt 12
Background on Species Conservation Banking.........cciencnisnenisensencnensencnnisnsesnens 12
Components of the Proposed New Jersey Conservation Banking/Habitat Mitigation
50 074 -1 1 1 N 16
Conservation Bank TTust (CBT) ...c..ccoeiriiiiiiniiiciecceeteet ettt ettt 16
Conservation Bank SPONSOTLS..........cciiviiiiiiiiiiiicceiec e 16
Fee Title OF EASEMENLt........ocoouiiiiiiiiiiiiiicicice e 17
Credit and Debit ValUes..........ccccciviiiiiiiiiiiiiierecec et 17
SOIVICE AT ...ttt 18
Endowment and Financial Commitments.............ccccccoiviiiiiiiniiiiniiiiiiccnccceccee 18
Site Management PIan...........ccocoiiiiiiiiiiiiiic e 20
MONItOTING PIAN .....coiviiiiiiiiiiiiic e 20
Conservation Banking Glossary (adapted from USFWS 2003 and 2012).........cccecevunenee 20
Wildlife Habitat Value Debit/Credit Quantification Model ........cccccveevueereerecruecreeceenees 22
Habitat Value Quantification MOEL...........cocueiiuiiiiiiiieieceeee ettt 22
HaDItat VAU ......ceeeiiicee ettt 24
Calculation of Conservation Credits ...t 26
Offsetting Debits With CIedits ........c.cocviiiiiriiiiiiececc e 26
Options to Achieve No Net Loss of Habitat Value at Regional Scales............cccccccoeeirnnccnnns 28
REEIEIICES...uuviriririiiriiiniinnisitisiissiisssetssiissestssssessssassssatssssasessssssssassssssssssessssasessasessasasnes 31
Appendix A: Conservation Banking Roles and Responsibilities ........cccecevurerucrucrenncnnes 35
SEAtE LeVEL ... 35
County and Municipal Level............ccocoiiiiiiiii s 35
Permitting PrOCESS ........coviviiiiiiiiiicicicc s 36
Mitigation Banking SyStem...........ccccccoiiiiiiiiiiiiiiiii s 36
Funding MechaniSm............cccccoiviiiiiiiiiiiii e 37



Creating a More Effective Protection of Endangered and Threatened Species Habitat Through Conservation
Banking

February 14, 2014

R.G. Lathrop, L.J. Niles, M.E. Conroy, J.A.M. Smith, and M.S. Danihel

Appendix B: Wildlife Habitat Value Debit/Credit Quantification Model for Use in

Conservation Banking.........iiiininiininniiiiiinimsmsismsssssssses 38
INEFOAUCHON ..o 38
Background: Wildlife Habitat and the Impact of Fragmentation .............cccccceueueiiiiiiiiiicccnnee 38
MEthOAS ......iiiiiii e 39
Habitat Value Modeling Results.............cccccoiiiiiiiiiiiiiiiiics 47
Summary and CONCIUSIONS...........ccccoiiiiiiiiiiiiiii s 48

Appendix C. Questions to Stakeholders ...........ueeeeneeenincnneceireinceniceneeneneenne 69

Appendix D: Additional INformation.........ecincninneniniencnienencecs 70
USFWS 2003. Guidance for the establishment, use, and operation of conservation banks....... 71
USFWS 2012. Conservation banking: incentives for stewardship. ..........cccccoveiiniiiinninnns 81
Gardner et al. 2013. Biodiversity offsets and the challenge of achieving no net loss................. 83
Bunn et al. 2013. Reforms could boost conservation banking by landowners. ........................... 93

RS |



Creating a More Effective Protection of Endangered and Threatened Species Habitat Through Conservation
Banking

February 14, 2014

R.G. Lathrop, L.J. Niles, M.E. Conroy, J.A.M. Smith, and M.S. Danihel

Introduction

The New Jersey land use regulatory system is among the most stringent in the country. Land
use laws like the Pinelands Act, the Wetlands Act, Coastal Area Facility Review Act and the
Highlands Act have required nearly all land users, including landowners, developers, farmers,
and foresters, to seek permits for nearly every activity that can alter land and water resources.
Although the system has accomplished significant land protection in the last 25 years, the
conversion of natural resource conservation lands to urban land uses has held consistent at 0.5%
per year. Whereas in 1986 63% of the state was undeveloped farmland, forest, and wetlands, by
2007 it had been reduced to 56% (Hasse and Lathrop 2010). During this two-decade time period,
New Jersey’s urban growth rate was nearly twice as fast as its rate of population growth.
Despite recent increased protective legislation, these losses are still increasing. The rate of loss
increased from 14,886 acres per year from 1986-1995 to 16,061 acres per year from 2002-2007,
and urbanization occurred at four times the growth rate of the population during this most
recent time period (Figure 1).
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Figure 1. Population growth rates vs. urban growth, 1986-2007. The rate of urbanization has increased in recent
years and is now over four times higher than the rate of population growth.

Large acreages of farmland, forest, and wetlands are all being lost every year to urban
development (Figure 2). The toll on natural resources has been dramatic, especially the
degradation and loss of critical wildlife habitats. The state’s endangered species list has grown
significantly over the last thirty years, while the number considered recovered has been largely
restricted to a few raptors that were endangered for reasons other than dwindling habitat loss.
The impact on wildlife is not fully understood.
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Figure 2. Annualized rates of land use change for the T1 ('86-'95), T2 ('95-'02), and T3 ('02-'07) time periods. This
shows the rate of urbanization increasing over the period of increased regulation.

The existing system of land use regulation has not always adequately protected endangered
and threatened species habitat and needs both greater flexibility as well as substantive
improvement. In considering the appropriateness of development activity, priority should
always be given to the avoidance of negative environmental impacts to threatened and
endangered wildlife species’ habitat, followed by minimization and lastly by compensation.
Habitat mitigation, as a form of compensation, consists of the conservation or restoration of
high biodiversity value habitat as a means of offsetting degradation of natural habitat of
relatively low biodiversity value. We propose a new regulatory system for the protection of
habitat of endangered and threatened species based on establishing habitat conservation banks
using procedures already established in other states, with the enhancement being guided by a
GIS evaluation model based on the principal of no net loss of habitat value. The system can be
distinguished from the current system in four ways:

1. We will propose that new regulations be based on a new system of recovering lost
habitat value estimated by a relatively simple model composed of five estimates of
habitat value: the percentage of endangered and threatened species habitat in a defined
area, the area of core habitat, the connectedness of habitat, the degree of protection, and
the state of habitat management for the species of concern. This new regulatory
paradigm allows for a transfer of value from lands that will be developed to lands that
are best suited for protection and management. We envision that the proposed
regulatory system be implemented for those areas of the state that are not already
covered by regulations protecting threatened and endangered species habitat (i.e., areas
outside the Pinelands Comprehensive Management Plan zone).
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2. In our proposal, lost value from development can be regained with increased protection
or better land management. The economic value of the loss can therefore be calculated
by the cost of its replacement - buying land, buying development rights, habitat
restoration, and other methods of improving protection and habitat quality. We propose
a system of trading habitat values with a new conservation banking system overseen by
a conservation banking trust housed in an existing governmental trust, the Natural
Lands Trust. The Trust will allow new mitigation banks to be established throughout the
state. We will suggest ways to improve the current system of mitigation banking to
create more competitive pricing and improved assurance of results.

3. This new regulatory system will create a scientifically defensible way to evaluate the
success of habitat protection, the efficacy of the methods used to improve protection and
management, and the economic impact of the system on local communities. It allows an
ecological and economic accounting that will provide communities, state agencies, and
conservation and development interests with a practical method to monitor small and
large scale changes to the ecological integrity of the wildlife habitat. This monitoring
creates feedback that managers can use to adaptively manage the planning, protection
and management to insure good results for the money spent on species in need of
protection. The proposed approach is not dependent on the prior existence of species
recovery plans, but these can be developed and implemented in tandem.

4. Although this system must be managed by agencies and thus requires regulations, it is
far different from the existing system of land use regulation. This new system allows
landowners greater flexibility concerning development decisions by providing them
with the opportunity to offset losses in wildlife habitat value on one property with
enhanced protection or management on another property. The goal is to conserve and
enhance high value habitat as a means of offsetting degradation of natural habitat of
lower biodiversity value. It also provides the basis for other landowners who wish to
keep their land in good ecological condition by enrolling these lands in a conservation
bank and selling the value of improvements in ecological value.

The purpose of this project is to test the efficacy of this new regulatory system in real world
conditions and the likelihood that it will achieve its intended purpose through iterative
meetings with a stakeholders group composed of leaders from within the conservation, land
use planning, and land use professions. Simultaneously, we subjected the system to both an
academic review and a preliminary assessment by municipal planners, consultants and other
land planning specialists. Ostensibly, the purpose of this work was to assist the NJDEP in
developing new regulations to implement no net loss system of conservation planning. To that
end, this paper presents a preliminary structure for a new regulatory program and reflects the
opinion of the structure by the leaders involved in the project.

Overview of the Project Process to Date

Throughout the development of this proposal, a number of stakeholders (including planning
officials, government regulators, and scientists) were consulted and invited to provide their
comments and feedback on the process. A total of seven meetings were held. Three consisted of
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the entire stakeholder group, while the remaining four were comprised of various subsets of the
group.

The first meeting took place on September 27, 2012 and was attended by the entire stakeholder
group. After introducing the stakeholders, the meeting then laid out the problems with the
current regulatory system for protecting threatened and endangered species and introduced the
conservation banking concept. The meeting concluded with a strategy for the implementation
of the new system, as well as the plan for the stakeholder group and a tentative schedule for
upcoming meetings.

A private meeting with Eric Snyder of the Sussex County planning department occurred on
May 7, 2013. The goal was to develop a pilot version of the conservation banking project to test
the protocols and would occur in three selected towns (Vernon, Sparta, and Frankford). The
project would be presented to the communities as an extension of the ongoing Water Quality
Management planning that is happening statewide, and would allow the pilot communities the
opportunity to get a head start on the conservation banking system at no cost to them.

A sub-meeting of the scientific advisory panel was held on August 16, 2013. The purpose was to
gather feedback on the model used to calculate habitat values, identify potential loopholes, and
garner suggestions for improvement. Ultimately, further evaluation was suggested for multiple
variables, as well as the addition of two components: a measurement of the “irreplaceability” of
habitat, as well as a measurement of the cumulative impact of development (for example,
higher mitigation ratios would be required for rarer species, as well as for situations where a
particular parcel represents a larger percentage of the total habitat available to a species). The
update interval of the habitat value mapping was also discussed, with near real-time updating
established as a goal with quarterly or twice annual updating at the start.

A meeting with the Sussex County Planning Department occurred on September 4, 2013. The
meeting focused on the potential impact and methodology of the implementation of a
conservation banking approach on county and municipal planning. In general, the group
supported the idea, though had reservations based on the failings of the current system and the
unlikelihood of change. When asked to describe the most expeditious process to transition to
the conservation banking process, the group suggested creating the mapping and model and
making it available to all qualified users, having it reviewed by the county and municipal
planning authorities, and then sending it to the planning boards to be put into use. They also
suggested creating a process for adding new information at the county level to allow continual
updates.

The second stakeholders' meeting was held on September 26, 2013. The meeting again opened
with an overview of the conservation banking concept, then provided an update on the sub-
meetings that taken place since the initial stakeholders meeting. The stakeholders expressed
concern about a number of different facets of the project. Aside from echoing concerns about the
frequency of the land use updates used in calculating habitat values, they also questioned what
to do if a municipality was unable (or unwilling) to carry out the program. The stakeholders
also presented the idea that a third party would control the mitigation bank with the purpose of
consolidating larger and more contiguous sites, restoring preserved land, and assuming
responsibility for the long-term maintenance of preserved lands, but raised concern over the
potential for the creation of a monopoly.
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On December 5, 2013, a sub-meeting of the planners was held to further discuss the mitigation
banking system. The participants discussed at length the proper locations for mitigation
activity, as well as potential ideas for the mitigation bank itself. Following the stakeholders’
suggestion, it was agreed that a separate entity (such as Natural Lands Trust) could service as
the mitigation bank. However, to prevent the bank from gaining a monopoly, it was important
that there was a way for developers to produce their own projects and that an external entity
(for example, NJDEP Division of Land Use Regulation) reviewed mitigation projects. The
difficulty of ensuring the success of mitigation projects was discussed, with the most plausible
suggestion being the creation of an endowment from the purchase price of land going towards
managing it in perpetuity. Lastly, the fear of conservation groups that the project would result
in the removal of old protective regulations without the creation of new ones was addressed,
with the consummation of the discussion being the comment that the planned “test-rollouts” in
Cumberland and Sussex counties would help to alleviate with these fears.

A final meeting of the entire stakeholder group was held on January 21, 2014. The purpose was
to update the group about the most recent developments and to discuss the first draft of this
white paper. The meeting began with an overview of the proposed wildlife habitat conservation
and mitigation program and continued with a summary of the individual components of the
system and the roles of the involved agencies and organizations. Some of the advantages of a
conservation banking system were presented, and lastly, some options for achieving the desired
“no net loss” of habitat value were examined. Throughout, questions and comments from the

stakeholders were welcomed, and five main issues they brought up were revisited based on
their feedback.

Overview of Endangered and Threatened Species Habitat
Conservation Bank Permitting and Mitigation Process

The system proposed in this report is composed of two important processes: the estimation of
habitat value lost through development or other forms of land use that cause habitat destruction
or degradation, and a process for recovering those losses. The estimation of habitat loss will be
done with the use of a peer-reviewed geographic information system model composed of three
variables that describe the landscape scale ecological value of the habitat for each species. To
achieve no net loss of habitat value, the estimated habitat value lost (debit) must be offset by a
gain in habitat value (credit) elsewhere. Habitat value can be gained through increased
preservation protection of habitat or by increasing the habitat value to the species through
habitat enhancement. Once estimated, a landowner or developer can seek the lost value through
the next stage of this process, outlined in greater detail under the Conservation
Banking/Habitat Mitigation Program section.

It is important to recognize that while the value lost can be offset on an individual trade basis,
in the short term, habitat area is a zero sum game; once destroyed the area of lost habitat for a
species has been decreased and cannot be regained (in the short term). Moreover, while putting
existing habitat area under improved protection (i.e., through enrolling in a conservation bank)
increases the certainty that the habitat will not be converted or developed in the future, it does
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not create new habitat. It is feasible to increase the value of some habitats through new or
improved management but the increase in carrying capacity for rare species may be limited to
within a relatively modest range. In the longer term, it may be possible to increase certain types
of habitat through habitat restoration activities (i.e., and thereby create new habitat area). Once
created and properly functioning as habitat for a target species, this new habitat area could be
used to offset lost habitat value (debits).

The model used in this proposed system attempts to create an objective estimate of loss of value
(i.e., debit) and subsequent gain (i.e., credit) from protection and management. The proposed
habitat valuation model has been vetted by both a scientific technical advisory group as well as
a stakeholders group and represents a Version 1.0. We recommend that this model be
continually refined in an adaptive management framework as experience is gained through
implementation and advances in scientific understanding.

The following is the proposed habitat mitigation process highlighting key components as well
as roles and responsibilities of state, county and municipal agencies and non-profit
organizations in the New Jersey species conservation banking program. A more detailed outline
is provided in Appendix A.

The following graphic provides an overview of the proposed conservation banking system
(Figure 3).
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Figure 3. Conservation Bank permitting and mitigation process.

New Jersey Land Cover Map

The first step in the process of implementing no-net-loss habitat conservation planning is to
allow every county to review NJDEP land use/land cover mapping and to coordinate
municipal and public input. The map that counties will review is the 2012 land use/land cover
map. This map will represent the baseline for future no-net-loss planning.

The New Jersey Office of GIS will compile and review all of the proposed updates made by
counties and modify the 2012 map as appropriate.
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Wildlife Habitat Value Modeling

The state will designate the entity responsible for wildlife habitat value (WHV) mapping. This
could be New Jersey Department of Environmental Protection Division of Fish and Wildlife
Endangered & Nongame Species Program (hereafter ENSP) or some third party under contract.

Working with land cover maps, the designated wildlife habitat value mapping entity will
undertake the habitat value modeling and mapping and will release draft wildlife habitat value
maps. Overall values and weights in the model will be set by the mapping entity under the
advisement of the scientific review committee. These model outputs will be reviewed, modified
as needed and approved by the ENSP. Habitat value maps will be periodically reviewed and
updated to ensure that the best available information is incorporated into models. This includes
both updated land use and land cover data as well as improved wildlife habitat value models
that incorporate new data and techniques as they become available.

Once the first iteration of wildlife habitat value mapping is complete, every county will have the
opportunity to review and coordinate municipal and public input regarding the maps. This
input will be forwarded to wildlife habitat value mapping entity for consideration.

The wildlife habitat value mapping entity will compile and assess the input from stakeholders,
modify the maps as appropriate, and release draft final wildlife habitat value maps. Disputes
will be settled by the ENSP. The final maps will be certified and then released by ENSP.

The NJ Department of Environmental Protection will create an online resource that will allow
counties, municipalities, the development community and other stakeholders access to wildlife
habitat value maps for land use and habitat mitigation planning.

Planning at the County and Municipal Level

One component of WHV mapping will be the creation of a map layer that identifies conflicts
between existing planning and zoning maps and WHV mapping. Maps will provide planners
guidance on degree of conflict using a 3-tier approach (Green: no conflict; Yellow: resolvable
conflict, tradeable habitat; and Red: irresolvable conflict, irreplaceable habitat). Municipalities
and counties will update their master planning as they deem appropriate.

Permitting

The state will develop regulations to establish the species conservation banking program.
Participation will be enforced by regulation rather than voluntary in nature. We envision that
the proposed conservation banking system be implemented for those areas of the state that are
not already covered by regulations protecting threatened and endangered species habitat (i.e.,
areas outside the Pinelands Comprehensive Management Plan zone).

The state will create a process for training or certifying consultants and create a list of qualified
consultants to work with the wildlife habitat mapping and debit/credit calculation protocol.
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These qualified consultants and planners will work with counties, municipalities and
developers. Consultants will assist these groups in the use of wildlife habitat value mapping to
calculate the required habitat value credits for identified threatened and endangered species for
proposed development plans to offset the debits caused by the development.

Developers will submit habitat value debit calculations to the New Jersey Department of
Environmental Protection Division of Land Use Regulation (hereafter NJDEP Land Use) for
certification as part of the permitting process. The Land Use Division will approve or
disapprove the calculation of lost value.

The developer will then either (a) apply to a conservation bank to purchase the required
number of habitat value credits for the identified threatened and endangered species, or (b)
undertake a permittee-responsible on- or off-site private mitigation. To be most effective, the
conservation banks as well as alternative habitat mitigation should be conducted within priority
sites as identified by the species conservation plan and approved by the Conservation Bank
Review Trust. Where extensive habitat enhancement/restoration is required as part of the
mitigation, the mitigation should be enrolled formally as a conservation bank to ensure that
management continues long-term under a responsible party.

The developer will submit evidence of meeting the WHV mitigation credit obligation to the
NJDEP Land Use for final certification of meeting the no-net-loss of WHV requirements.
Counties (or NJDEP Land Use) will maintain a GIS database of each WHYV transaction and will
provide the GIS database and a yearly summary values gained and lost for each municipality to
the NJDEP.

Conservation Banking System

A statewide entity called the Conservation Bank Trust (CBT) will be responsible for oversight of
conservation banking. Part of the trust’s responsibilities will be to create a registry of certified
mitigation banks. A conservation bank sponsor will need to meet standards stated by the CBT
in order to be certified for inclusion on the registry. Conservation banks may be certified for one
or multiple species depending on the configuration of the bank’s capacity for mitigation. The
CBT will solicit new projects to guide the activities of conservation banks.

The CBT will offer two alternative methods of purchasing credits.

1. Establishing and operating a trading platform for the orderly exchange of credits
between developers and conservation banks

2. Receiving and holding payment that would then fund conservation banks/projects
submitted by conservation banks

The CBT will work with ENSP to determine best management practices for all threatened and
endangered species. The ENSP will provide technical guidance and training to conservation
banks and consultants to implement species-specific habitat management techniques, as well as
to help identify priority sites where conservation banks should be preferentially located (i.e.
through the state Wildlife Action Plan, Habitat Connectivity planning framework or individual
species recovery plans). Conservation banks will be required to follow established best
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management practices when proposing active management projects. These activities will be
outlined in mitigation plans that will be evaluated and approved by the CBT before initiation of
a selected mitigation project.

The CBT will certify the number of credits earned for each project. Conservation banks will be
responsible for ensuring that management plans are implemented. ENSP and CBT will review
the conservation banks’ projects every three years to ensure that the projects are following best
management practices for the target species. This review would provide the basis for adaptive
management of individual species’ habitats and revision of best management practices. The
CBT will notify conservation banks that are out of compliance. Noncompliance will threaten the
conservation bank’s certification.

Funding Mechanism

The conservation bank credit costs will incorporate stewardship endowment monies to support
long-term management for individual conservation banks. The CBT will be responsible for the
stewardship endowment. The CBT will be funded by a fee assessed for each conservation
banking transaction. The State (e.g.,, NJDEP Land Use, ENSP, NJDEP OIG, the Habitat Value
Mapping Entity) will be funded by fees associated with the permitting process.

Background on Species Conservation Banking

We are proposing that the state of New Jersey implement new policies and regulations to
promote the use of conservation banking as a means of protecting and restoring the state’s
wildlife. The proposed policy is based on the premise that we as a society accept that
development activity must and should take place - the question is how to minimize the
consequent environmental damage and to optimize conservation outcomes. The federal
Endangered Species Act (ESA) was passed in 1973 to protect those species that are threatened or
in danger of extinction nationwide. New Jersey passed similar legislation also in 1973 to protect
and restore threatened and endangered (T&E) wildlife in the Garden State. Both Endangered
Species Acts rely heavily upon command-and-control regulation to protect species populations
from direct and/or incidental take (Nash 2008). The ESA also regulates actions that may
negatively impact habitat that is deemed critical to listed T&E species” survival. The ESA may
prohibit such activity from taking place or require that impacts to any listed species be
mitigated by offsetting actions to benefit that same species.

In considering the appropriateness of development activity, priority should be given to the
avoidance of negative environmental impacts to threatened and endangered wildlife species’
habitat, followed by minimization and lastly by compensation. Habitat mitigation, as a form of
compensation, consists of the conservation or restoration of high biodiversity value habitat as a
means of offsetting degradation of natural habitat of relatively low biodiversity value (ten Kate
et al. 2004). One approach to habitat mitigation that has seen expanding use nationwide as well
as worldwide, is referred to as species mitigation or conservation banking (Bayon 2008; Madsen
et al. 2011). Conservation banking refers to the process of setting up species credits via a
banking agreement and the “trading” (i.e., using or selling) of those credits (Bonnie 1999; Fox
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and Nino-Murcia 2005). In contrast to the regulatory approach that penalizes landowners for
harming protected species, conservation banking creates a market incentive for landowners to
conserve wildlife (Wilcove and Lee 2004; Bunn et al. 2013). In considering habitat mitigation, the
US Fish & Wildlife Service (USFWS 2003) recognizes the following hierarchy of choices:

1) Conservation Banking - Credits can be purchased at an approved bank appropriate for
the species. The bank sponsor takes on the liability of the success of the mitigation.

2) In Lieu Fee Program - Permittees pay a fee to an approved compensation fund in lieu of
implementing their own mitigation. The in-lieu fee sponsor provides the mitigation
when sufficient funds have been collected to implement a mitigation project in an
approved conservation bank and takes on the liability of the success of the mitigation.
This option is used only if appropriate for the species and no existing conservation bank
opportunities are available.

3) Permittee-Responsible Mitigation - Permittees implement their own mitigation
projects, either on-site or offsite, often through third party providers. The permittee is
always responsible for the success of the mitigation, regardless of who does the work.

Any conservation strategy should address the factors which caused the species to be listed and
must be based on sound scientific principles. Habitat mitigation is not appropriate in
circumstances where development should not proceed in the first place. Some wildlife habitat
areas are recognized as irreplaceable and should be avoided, i.e., areas or locations that are
critical to a species life cycle such as breeding, nesting, or overwintering and that have such
unique characteristics that make them rare on the landscape. Examples include timber
rattlesnake hibernacula, tiger salamander vernal pond breeding sites, bald eagle nests. Where
habitat is deemed critical but not irreplaceable, conservation banking or in-lieu fee programs are
considered as preferred options in light of the fact that the main threat to a majority of listed
species is habitat loss and fragmentation of the remaining habitat (Fahrig 2003). In recognition
of this threat, the New Jersey Endangered & Nongame Species Program (ENSP) initiated the
New Jersey Landscape Project in the late 1990s in recognition that wildlife populations are
mobile and need contiguous tracts of habitat to survive. Our expanding knowledge of
conservation biology suggests that single habitat tracts or reserves are usually insufficient;
thriving populations of species are best conserved in a reserve network consisting of core
populations that are interconnected by dispersal corridors. The New Jersey Endangered &
Nongame Species Program (ENSP) is presently coordinating the Habitat Connectivity project to
model and map such a reserve network/corridor design.

Conservation banking can aid in such a strategy by adding conservation areas that are
permanently managed to the reserve network (USFWS 2003). The goal of any habitat mitigation
strategy should be to promote the conservation or restoration of high biodiversity value habitat
(e.g. focusing on priority sites or ecological corridors). Banks should be evaluated for their
regional conservation value and their contribution to the designed reserve network of the
regional plans (Bunn et al. 2013). This goal can be more readily accomplished by a properly
designed conservation banking and/or in-lieu fee program that concentrates mitigation in
larger areas of habitat where conservation outcomes are more secure, rather than by trading
small, highly compromised sites (ten Kate et al. 2004; Bunn et al. 2013). Such a properly
designed program could also be informed by as well as advance the goals of New Jersey’s state
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wildlife action plan (Bean et al. 2008) and the Habitat Connectivity plan. The general consensus
of the conservation banking literature is that on-site mitigation has a lower chance of success
and often does not promote the broader goals of the permanent conservation of larger more
viable preserves and improving habitat connectivity (Ruhl et al. 2005; Bunn et al. 2013). Further,
conservation banks can take advantage of economies of scale that are often not available to
individual, on-site mitigation projects (Wheeler and Strock 1995).

Recent reviews of habitat mitigation programs worldwide (Bean et al. 2008; Madsen et al. 2011;
USFWS 2013a and b; Bunn et al. 2013) conclude that habitat conservation banking/mitigation
programs will only achieve results for conservation if they are adequately designed,
implemented and enforced. Further, these programs must be mandated by regulation, rather
than voluntary in nature. The state of California provides a good example in that “California
has well-defined laws that create the infrastructure for species conservation banking. Therefore
it has fifty endangered species/habitat banks while the rest of country has ten” (ten Kate et al.
2004). In their recent review of California’s conservation banking program, Bunn et al. (2013)
cited the strengthening of standards for approving new banks, designing and evaluating
monitoring programs and reviewing conservation performance through either statute or
regulation as a needed reform.

In order to avoid arbitrary project-by-project decisions, conservation banking requirements
must be undertaken in accordance with consistently applied principles (Bean et al. 2008).
Accordingly, conservation banking requires the determination of what will be counted as
“currency” (Bean and Dwyer 2000; Sohn and Cohen 1996) in what is referred to as the habitat
transaction method (Nash 2008). The two main types of currency “traded” to date in other
programs across the United States are acres and habitat functions. The method of calculating
bank credits should be the same for calculating matching project impact debits.

A general rule is that the compensatory mitigation should be in place concurrent with, and
preferably before, permitted activity. The creation and certification of conservation banks
should be in place prior to the sale of mitigation credits (Bean et al. 2008). This will decrease the
regulated community’s uncertainty regarding the availability of endangered species mitigation
and reduce the time delay associated with getting permit approval (Bonnie 1999). In addition,
this will provide the conservation community greater certainty as to the success of the habitat
enhancement/restoration actions before any “loss” from development activity takes place.

Another consideration is the determination of the service area for a species conservation bank,
i.e., the geographic region where the adverse impacts of development projects can be covered
by a particular conservation bank. While undertaking habitat mitigation in close proximity to
the impacted location is preferred, in practice, service areas should be as large as possible so as
not to have “thin” non-competitive markets (i.e., too few players). The USFWS Guidance (2003)
suggests that the service area should be justified based on species conservation considerations.
Ideally, the banks should be located within areas designated by species recovery plans as
“recovery units.” If there is no official recovery plan for the species, the bank location and
service area should be based on considerations such as the population structure and
distribution of listed species. Additional geographic considerations such as ecoregional or
watershed boundaries may also be incorporated (Bean et al. 2008).
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Our goal of many species conservation banking is the no net loss of habitat value, not
necessarily habitat area. No net loss implies that development actions may proceed only if the
mitigation offsets used provide for a ‘net maintain or improve outcome’ in terms of habitat
value. Basically what results is a form of “cap-and-trade” system with the cap being the existing
amount of habitat value (Sohn and Cohen 1996). In some respects, the goal of the T&E species
program is to increase the populations of listed species such that they are no longer in danger of
extinction or extirpation. Thus one might consider that the goal of any conservation banking
program should be a “net gain” in habitat area, rather than just maintaining the status quo.
While there are no “hard and fast” rules, ratios of newly protected or restored habitat to
impacted habitat of 1.5:1 or 2:1 are fairly typical (ten Kate et al. 2004). Even with 2:1 ratios,
concern over the ability to meet no net loss mandates is warranted. Critiques of the US wetlands
mitigation programs suggest that wetlands mitigation has not succeeded in its no net loss goals,
in that the reduced quality of the “restored” areas does not balance that of the converted or
impacted wetlands (Turner et al. 2001). Similarly, concerns about Australia’s biobanking
program (similar to species conservation banking but expanded to consider whole ecosystem
biodiversity) suggest that the concept of no net loss is flawed in that a trade between areas (i.e.,
preservation protection alone) does not necessarily result in a net gain (Burgin 2008). Gardner et
al. (2013) suggest that biodiversity offsets are rarely adequate for achieving no net loss of
biodiversity alone. To hope to be successful, biodiversity gains must be comparable to losses, be
in addition to conservation gains that may have occurred in absence of the offset, and be lasting
and protected from risk of failure. Our proposed conservation banking system for T&E species
tries to incorporate these recommendations and takes a precautionary approach in advocating
for no net loss of habitat value.

In conclusion, conservation banking provides many advantages to the development community
in that it simplifies mitigation requirements and reduces costs. The following is based on the
state of California’s nearly twenty years of experience with conservation banking (CDFW 2012).
There is no need to:

e secure a habitat mitigation project site,

e legally protect the mitigation site in perpetuity,

e develop and implement a mitigation project plan, or
e monitor and maintain the mitigation.

This in turn leads to:

e Greater flexibility in initial development siting,

e Cost reductions over “do it yourself” mitigation together with greater cost certainty,

e “One stop” permit compliance,

e Decreased permit wait time as purchase of bank credits immediately satisfies the
mitigation requirements of the permit.

The advantages of the proposed conservation banking program to New Jersey’s T&E species is:

¢ Incentives to develop marginal, lower value vs. higher habitat value areas,
e DProtection and restoration of larger, more functional and viable wildlife habitat areas,
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e No temporal loss of habitat value because protection/restoration is completed before the
impacts occur,

¢ Management and ownership by endangered species professionals,

e “No Net Loss” in habitat value at minimum, often with a gain of habitat acres,

e Permanent protection in the form of a conservation easement or fee title held by a
qualified conservation entity, enforced by a qualified third party.

The advantages of the proposed conservation banking program to New Jersey’s conservation
and natural resources management community is:

e Proactive planning to identify core habitat and connecting landscape corridors,

¢ Enhanced funding for fee simple purchase/conservation easements to protect priority
habitat and corridors,

e Enhanced and stable source of stewardship funding for ecological restoration and
habitat enhancement actions.

Components of the Proposed New Jersey Conservation
Banking/Habitat Mitigation Program

The following are recommended components for New Jersey’s Conservation Banking/Habitat
Mitigation Program for all of New Jersey’s listed T&E species (NJDEP 2013). Where NJ listed
species are also federally listed species, federal ESA law supersedes New Jersey law. The
proposed conservation banking program is for New Jersey listed species only, though there
may be advantages for the state to work with the USFWS to develop a coordinated state-federal
program. The terminology is adapted from USFWS 2012, California Department of Fish &
Wildlife 2012 and Bunn et al. 2013.

Conservation Bank Trust (CBT)

A CBT is similar to the role of the Conservation Bank Review Team in the USFWS 2003
guidance. The New Jersey CBT should be established to act as signatories to bank agreements,
be responsible for handling endowments, and oversee the establishment, use, and operation of
conservation banks. Similar to the Wetlands Mitigation Council established by the New Jersey
Freshwater Wetlands Protection Act, the CBT should be independent of the NJDEP. The
Natural Lands Trust could serve in the role of a CBT to coordinate and oversee the state’s
Conservation Banking/Habitat Mitigation Program. Rather than establishing multiple CBTs
with one team for each conservation bank project (as originally proposed in the USFWS 2003
guidance), we are proposing the establishment of a single CBT with oversight of the entire
statewide program or alternatively, one CBT per service area.

Conservation Bank Sponsors

Conservation Bank Sponsors could be any public or private entity responsible for establishing
and, in most circumstances, operating a conservation bank. While permittee-responsible
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mitigation (either on-site or off-site) would be allowed, where there would be extensive habitat
enhancement (as compared to strictly habitat preservation via purchase/easement) as part of
the mitigation, then the mitigation should be enrolled formally as a conservation bank to ensure
that management continues long-term under a responsible party.

Fee Title or Easement

Conservation banks should be protected in perpetuity either by purchase of fee title or by
easements on the land to ensure it is managed for conservation values. A key decision is who
will own the land or hold the easement. A conservation bank sponsor may initially own a bank
but later transfer ownership to the state or to a nonprofit land management firm.

Credit and Debit Values

A credit is a unit used to quantify the species or habitat conservation values within a
conservation bank. A debit is a unit used to quantify adverse impact to species or habitats of
concern on lands being developed. We are proposing that credits/debits be based on a
quantification of “wildlife habitat value” grounded in sound conservation biology principles as
measured by species habitat area, intactness, and contiguity. Implicitly, areas of higher habitat
value are able to support larger, more viable populations for a species in question. We posit that
1) not all land areas have equal habitat value; and 2) the value of a tract of land as habitat for
listed T&E species may be raised in many cases through enhancement or restoration actions.

The responsible state agencies (NJDEP Land Use Regulation Program in consultation with the
Endangered & Nongame Species Program) decide how many credits must be purchased to
offset the impact of a development project, and these terms are a requirement for mitigation and
permit approvals. Alternatively, in-lieu fees may be assessed for development projects that do
not meet a pre-determined threshold in terms of project area or impacted habitat value. These
in-lieu fees would go into an account held by the CBT to purchase conservation bank credits.

Fees may be levied by the responsible state agency to support the permit review and approval
process.

As a general rule, a single development project may impact more than one species and thereby
generate the debits for multiple listed T&E species. Similarly, a conservation bank may house
more than one listed species and thereby also sell credits for more than one species. A
conservation bank may sell credits to offset debits incurred by more than one development
project, however an individual species credit can only be sold once. A conservation bank can
only sell credits after it is up and running and certified as meeting the habitat needs for the
target species.

In light of these concerns, we advocate that the state of New Jersey take a measured, phased
approach to conservation banking and err on the side of caution by advocating for a “net gain”
in habitat value. This could be accomplished by ratios of newly protected/enhanced habitat to
impacted habitat of 2:1 at a minimum.
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To more fully understand the economic ramifications of the proposed debit/credit offset system
and the resulting monetary prices for credits, we propose that an economic analysis be
undertaken.

Service Area

The service area is a geographic region where the adverse impacts of development projects can
be covered by a particular conservation bank. The service area should be justified based on
ecological considerations, including eco/physiographic region boundaries as well as the
population structure and distribution of listed species. As there are no official recovery plans for
New Jersey state-listed threatened and endangered species, geographic recovery units have not
been designated for individual species. As a starting point, we propose that the service areas for
individual listed species follow either the ENSP Landscape Project Landscape Regions (Figure
4) or the NJDEP Division of Land Use Regulation ecoregions (Figure 5) and must be approved
by the NJ ENSP. We also advocate that the service areas should be somewhat flexible such that
the services areas for an individual species might be modified based on that species needs (i.e.,
individual regions in Figure 4 might be combined or split as needed).

Endowment and Financial Commitments

To cover the costs of management and monitoring in perpetuity, conservation banks should
establish a non-wasting management endowment (i.e., a fund that generates enough interest
each year to cover the costs of the yearly management and in which only the interest on the
endowment funds is spent each year). This endowment could be established by including the
cost of management into the price per credit. A key issue to address in bank agreements is how
to ensure funding of management and monitoring in the first few years of the bank operation,
prior to full investment in the endowment from the sale of credits. In addition, if a bank is
failing to meet conservation performance goals, financial commitments for managing the bank
site may be secured with bonds or other means. The CBT will be responsible for holding and
managing stewardship endowments. In addition, the CBT will hold and manage in-lieu fee
payments for investments in conservation banks.

The CBT will be funded by a fee assessed for each conservation banking transaction.
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Figure 4. Map of ENSP Landscape Project landscape regions.
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Figure 5. Map of Land Use Regulation Program ecoregions.
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Site Management Plan

Bank agreements must include a management plan and designated management entity (bank
sponsor), usually a third-party organization that is responsible for implementing conservation
measures — such as habitat management, restoration or creation — and for managing the site in
perpetuity. Implementation of habitat mitigation should only be outsourced to a third party
organization, either governmental or nongovernmental, with appropriate interest and
qualifications in conservation.

These management responsibilities may be transferred. For example, a bank sponsor may
provide management during the habitat creation phase and then transfer management to the
state or a nonprofit for ongoing maintenance of the site. Bank agreements should require that
annual management reports be submitted to wildlife agencies.

Monitoring Plan

Conservation banks should establish a monitoring program to determine whether biological
goals are being met as well as to inform adaptive management (adjusting management actions
in the field based on changes detected through monitoring). Monitoring results are included in
the annual management reports.

Conservation Banking Glossary (adapted from USFWS 2003
and 2012)

Bank Sponsor - any public or private entity responsible for establishing and, in most
circumstances, operating a conservation bank.

Conservation Actions - the restoration, enhancement, or preservation of species habitat for the
purpose of reducing adverse impacts to listed species populations.

Conservation Bank - a site where habitat and/or other ecosystem resources are conserved and
managed in perpetuity for listed species expressly for the purpose of offsetting impacts
occurring elsewhere to the same resource values.

Conservation bank review team - an interagency group of Federal, State, and/or local
regulatory, resource agency or other representatives that are signatory to bank agreements and
oversee the establishment, use, and operation of conservation banks. In the case on New Jersey,
we are proposing to name this entity as the Conservation Bank Trust.

Conservation Easement - a recorded legal document established to conserve biological
resources in perpetuity, and which requires certain habitat management obligations for the
conservation bank lands.

Credit - a unit of measure representing the quantification of species or habitat conservation
values with in a conservation bank.
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Endowment Fund - an investment fund maintained by a designated party approved by the
Service as a non-wasting endowment to be used exclusively for the management of the
conservation bank lands in accordance with the management plan and the conservation
easement.

Debit - a unit of measure representing the adverse impact to a listed or sensitive species at an
impact or project site.

Enhancement - activities conducted in existing species habitat, or other resources, that increase
one or more ecosystem functions.

Fee title - a fee title estate is the least limited interest and the most complete and absolute
ownership in land; it is of indefinite duration, freely transferable and inheritable.

Management Plan - the plan prepared to manage the conservation bank to, at a minimum,
maintain the listed species value on the bank. This includes on-the-ground management
activities, funding, and monitoring and reporting requirements.

Non-wasting management endowment - an account that generates enough interest each year to
cover the costs of the yearly management.

Off-site conservation - conservation actions occurring outside the boundaries of a project site.

On-site conservation - conservation actions occurring within the boundaries of a project site.

Preservation - the protection of existing ecologically important habitat or other ecosystem
resources in perpetuity through the implementation of appropriate legal and physical
mechanisms.

Restoration - reestablishment of ecologically important habitat and/or other ecosystem resource
characteristics and function(s) at a site where they have ceased to exist, or exist in a
substantially degraded state.

Service area - the geographic area (e.g., watershed, county) wherein a bank can reasonably be
expected to provide appropriate conservation benefits for impacts to habitat and off-site
impacts can be offset by purchase of credits in the bank. The geographic area for which a
conservation bank’s credits may be applied to offset debits associated with development
activities.

Wildlife Habitat Value - the unit of measure of species or habitat conservation values impacted
at a development project site (as a debit) or contained within a conservation bank (as a credit).
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Wildlife Habitat Value Debit/Credit Quantification Model

We are proposing a quantification of “wildlife habitat value” to serve as the “currency” to
determine credits/debits for the proposed wildlife habitat value trading system. Our metric of
habitat value is grounded in sound conservation biology principles as measured by species
habitat area, intactness, and contiguity. Implicitly, areas of higher habitat value are able to
support larger, more viable populations for a species in question. We posit that 1) not all land
areas have equal habitat value; and 2) the value of a tract of land as habitat for listed T&E species
may be raised in many cases through preservation, enhancement, or restoration actions. To
calculate and map habitat value we have created a geographic information system (GIS) model
that can be easily replicated and refined in the future. This model has two parts: 1) quantifying
the habitat value of existing documented habitat areas; and, 2) quantifying the potential for
increasing habitat value through conservation actions.

The first part of the model creates a consistent and quantitative map of habitat value for listed
threatened and endangered species in New Jersey for the entire state of New Jersey. This model
not just delineates habitat, but also scores all habitat with a relative value of 0 to 100 on a per
acre basis. From the map, one can identify the extent and value at risk for any piece of property
in New Jersey. This is the value that would be lost if the property were developed, thereby
representing a debit that must be matched with an equivalent credit value multiplied by the
selected multiplier such that there is a no net loss of habitat value. Credits can be earned in two
ways; by increasing either the preservation status of another property by changing ownership
to some sort of permanent conservation ownership or easement, or through some sort of habitat
enhancement or restoration action on that other property to benefit the species in question. Each
of these options is quantified in the model. All of this is on a per species basis.

Habitat Value Quantification Model

The habitat value model has two main components (Figure 6). The first component determines
habitat value statewide by scoring each acre on a value scale from 0 to 100 with 0 = non-habitat
and 100 = excellent habitat for each listed T&E species of wildlife, given that the species is
known to reside there. The resulting map forms the basis for the quantification of the habitat
value debits and credits. Given a GIS file of the prospective development boundaries, the
impacted habitat value for listed T&E species can be quantified (i.e., the debit). By changing the
boundaries of the development footprint, a developer could potentially decrease the amount of
impacted habitat value. The Habitat Value Model can also be used to assess potential
conservation bank locations and the potential credits gained from a change in preservation
value such as a change in ownership to a permanent conservation easement or some other type
of permanent conservation ownership or an enhancement of habitat quality for the species in
question.
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Step 1:
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Step 2. Debit/Credit quantification
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Figure 6. Flowchart of Habitat Valuation modeling and Debit/Credit Quantification.
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Habitat Value

The habitat model calculates a habitat value for selected T&E species. The modeled species were
those that are more wide-ranging (i.e., have larger home range sizes) or have greater spatial
distribution across the state. Some species that are very rarely occurring or have restricted
habitat requirements were deemed to be irreplaceable and not “tradeable” in a species
conservation banking context, and thus were not modeled. The existing Landscape Project 3
habitat mapping would serve “as is” to characterize the habitat value for those species. The
descriptions and procedures below apply to each of the modeled species individually. For more
detailed information please refer to Appendix B.

Land Use/ Land Cover

Div-
ide
land-
scape
into
Core /- Non-Habitat,
Habitat Habitat Neutral Non-Neutral
/ \ / Roads
Core Clump Habitat
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Habitat And Neutral \
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Landscape 3 Project 1, and Masked Into ~ |«——| Contiguity
POtentIal Habltat Habltat Value (HV)

Figure 7. More detailed flowchart for Habitat Value model.

The Habitat Value is made up of three measures that are weighted together for the final Habitat
Value (Figure 7). These measures are Percent Habitat, Percent Core Habitat, and Contiguity.
The basis for all three measures is the land use/land cover map of New Jersey and surrounding
states. In addition, information from the NJDEP ENSP Landscape 3 project is used. For the GIS
modeling, a base layer of 50 ft. grid cells is used. (This grid cell resolutions was chosen to
provide a reasonable degree of spatial detail but also allow for efficient statewide GIS
processing.) The values are created for each 50 ft. square section (pixel) of New Jersey then
aggregated to give a per acre measure.

The land use/land cover maps are used in conjunction with the Landscape 3 habitat definitions
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to determine which areas are potential habitat, which are neutral (meaning the wildlife in
question would likely travel through or not completely avoid the area in question but would
not live there), and which are non-habitat. Furthermore, a buffer of 300 feet is calculated around
the non-habitat and the habitat that does not fall within the buffer is deemed core habitat for
this model. Thus, there are four categories of land for each species: non-habitat, neutral, edge
habitat (habitat but not core habitat), and core habitat.

The percent habitat value is calculated per pixel by contemplating the scenario in which the
pixel receiving the value is the center of a circular home range the size of the average home
range of the species in NJ (based on Landscape 3 project documentation). The percentage of that
circle that is habitat (core or edge) is then calculated and multiplied by 100 to provide the value
for the pixel. Thus the values for percent habitat run from 0 to 100 with 100 signifying that the
entire circular home range centered at that pixel is habitat for the species. 0 signifies that not one
pixel within the circular home range centered at the pixel receiving the value falls into the
habitat category.

The percent core habitat value is calculated analogously except by measuring the amount of
core habitat in the circular home range surrounding each pixel.

The contiguity value is a measure of how large an area of habitat (core or otherwise) can be
accessed by the species by travelling through habitat or neutral and by crossing roads of certain
types. The larger the area of habitat accessed, the higher the contiguity value. Similar to the
percent habitat and percent core habitat, the value is on a scale of 0 to 100. In order to quantify
this value, core habitat, habitat, and neutral are clumped. Roads determined to be difficult for
the species to cross are then subtracted from the clumps so that the original clumps are cut by
the roads into smaller clumps. Please refer to Appendix B for more detail.

The amount of habitat in each of these smaller clumps is measured. Clumps with area less than
one home range receive a contiguity value of 0. The contiguity value on a scale of 0 to 100 is the
amount of habitat in each clump divided by the amount of habitat in a stated number of home
ranges multiplied by 100 and limited to 100. These are rounded to whole numbers. Please refer
to Appendix B for more detail.

The percent habitat value, core percent habitat value, and contiguity value are weighted equally
and composited together to determine the Habitat Value for each species for each pixel.
Landscape Project 3 GIS data for each species is used to “mask” the composited habitat value
data such that only habitat designated as potential habitat in Landscape 3 Project GIS maps is
given a nonzero value. The end result is a map layer with Habitat Values for each species. This
value measures the quality of the habitat using a scale of 0 = non-habitat up to 100 = highest
quality habitat.

The per pixel values are translated into per acre values. In determining the habitat value for an

individual property, the values are additive. Thus a piece of property one acre in size has a
Habitat Value between 0 and 100. A two-acre property has a Habitat Value between 0 and 200.
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Calculation of Conservation Credits

The second section of the model calculates potential mitigation values that could be realized for
prospective conservation bank properties. This section of the model starts with the Habitat
Values from the previous section, which are then modified for Habitat Preservation Value and
Enhancement Value. Preservation Value measures the protection afforded the property in terms
of probability of change in use; it is a composite value based on the ownership of the property
and the likelihood of property within such ownership to change land use to the detriment of
endangered and threatened species. Lands enrolled in a conservation bank (i.e., put into
permanent public ownership or easement with natural lands or wildlife habitat management as
their highest priority) would receive the highest Habitat Preservation value of 1.0 or 100%.
Lands preserved as public open space but not as a fully certified conservation bank could
receive some lower weighting (i.e., < 100%). The Habitat Enhancement Value represents the
incremental increase in the land’s carrying capacity for the target species as a result of proactive
habitat enhancement actions. For example, these actions could include vegetation management
(e.g., maintaining early successional vegetation or invasive species removal), other species
management (i.e., removal of deleterious competitors or predators) or by preserving/creating
dispersal corridor connectivity. Habitat Enhancement Value ranges from 0% to 50% (0 - no
additional value; 25% -positive but not optimal value; 50% - optimal value); these values are in
addition to the Preservation Value allowing a total value of 150% of Habitat Value. Habitat
Enhancement Value is a smaller portion of the total due to the comparative uncertainty of
habitat enhancement actions on raising species population status. As greater knowledge and
experience is developed, the Enhancement Values can be modified in the future.

Offsetting Debits with Credits

The debits calculated in the first section are then balanced with credits acquired through
participation in the conservation banking system. Below is a simplified yet realistic example to
explain how the calculation of debits and credits is done and to show a comparison of a
development parcel and a conservation bank parcel that generates those debits and credits.

To begin our example, assume that a 25-acre parcel will be developed. This parcel contains a
generic T&E species (Species A) habitat and no other endangered or threatened species are
known to use this parcel of land. According to the Habitat Value model, this 25 square acre area
(represented as one square per acre below) has a corner of habitat and subsequently has the
following habitat percent:

10 12 15 25
10 12 15 15
10 12 12 12

o O O o o

The following habitat core percent:
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0 0 10 12 12
0 0 10 12 12
0 0 10 10 10
0 0 0 10 10
0 0 0 0 0

The following contiguity values (as it is within reach of a fairly large amount of habitat)

80 80 80
80 80 80
80 80 80

0 80 80

o O O o o
o O O o o

0 0 80

These values average together to give the following table of Habitat Values:

34 36 39
34 36 36
34 34 34

3 34 34

o O O o o
O O W w w

0 3 30

The sum of the values is the total Species A debit for the parcel and equals 430. Assuming that
the development footprint removes all of the habitat on the parcel, the developer of the parcel
will offset 430 debits. The number of offsetting credits depends on the required Credit:Debit
ratios required to reach Non Net Loss of Habitat Value. For example, at a 2:1 Credit:Debit ratio
860 credits would be needed to offset the 430 debits.

The following portion of the example shows how credits might be created by a conservation
bank or by a mitigation procedure.

In example A, assume there is another piece of private property also 25 acres within the
designated service area. This property has been preserved as a conservation bank for the target
species, but that no special management will be undertaken to increase the carrying capacity for
the species (i.e., Habitat Enhancement weighting factor = 0.0 or 0%). As an approved
conservation bank, the full value of the Habitat Value credits is available for sale (i.e., the
Habitat Preservation + Habitat Enhancement weighting factor = 1.0 or 100%), which adds up to
1200 credits.
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40 50 50 60 40
40 50 50 60 40
40 50 50 60 40
40 50 50 60 40
40 50 50 60 40

In Example B, there is a 50-acre conservation bank within the service area. This area has a lower
initial habitat value of 690.

10 10 20 20 10 10 15 15
10 10 20 20 15 15 20 20
10 10 20 20 15 15 20 20
10 10 20 20 15 15 20 20
15 15 10 10 10 10 20 20 20 20

Q1| O1|G1| Q1
Q1| U1 1| Q1

If the property was enrolled in a conservation bank and the habitat is proactively managed to
increase the Habitat Enhancement Value by 0.25 or 25% (i.e., the Habitat Preservation + Habitat
Enhancement weighting factor = 1.25 or 125%), then the overall weighting factors values = 125%
(preservation + enhancement) for a total number of credits of 862.5.

6.25 | 6.25 12.5 12.5 25 25 12.5 | 12.5 | 18.75 | 18.75
6.25 | 6.25 12.5 12.5 25 25 | 18.75|18.75 | 25 25
6.25 | 6.25 12.5 12.5 25 25 | 18.75|18.75 | 25 25
6.25 | 6.25 12.5 12.5 25 25 | 18.75|18.75 | 25 25
18.75 | 18.75 | 12.5 125 | 125 | 125 25 25 25 25

In Example C, there is an existing 125-acre property that is already preserved as public
conservation land but that receives no special species-oriented management. The sum total of
initial Habitat Value for the entire property is 1725 (i.e., the property is similar in character to
Example B above but 2.5x as large). This property is then enrolled into a conservation bank and
actively managed for the target species. In this case the Habitat Preservation weighting factor =
0 (already preserved, so no credit given) but the Habitat Enhancement factor is 0.25 or 25%,
giving an overall weighting factor of 0.25 or 25%. The sum total of credits is 25% of 1725 = 431.5.

Options to Achieve No Net Loss of Habitat Value at Regional Scales

The following mock “thought experiment” examines different options for achieving the goal of
No Net Loss of Habitat Value at the scale of a service area or other geographic region. In this
example an area of 100 units with varying habitat value is progressively developed over several
time steps until buildout. As area is progressively developed and debits generated, these are
balanced by credits generated by land being enrolled in a conservation bank. In the first
scenario both the debit value and the credit values of the developed and conserved land
respectively equal 100% of their habitat values. Two different Credit:Debit ratio options are
evaluated (1:1 and 2:1 Credit:Debit ratio). [Noted on the chart as “Hab 100%”.] In the second
scenario, it is assumed that the habitat value of the conservation bank credits are boosted by a
factor of 1.5 (i.e., the habitat value of the conservation bank achieved through proactive species
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management/habitat enhancement actions is 1.5 times the value of the land if strictly preserved;
Habitat Preservation weighting factor of 1.0 + the Habitat Enhancement weighting factor of 0.5
= total weight of 1.5 or 150%) and this increased value is given as a credit; the debit value =
100% of the habitat value of the property developed, but the credit value = 150% of the land
conserved. [Noted on the charts as “Hab 150% credit given”.] In the third scenario it is also
assumed that the habitat value of the conservation bank credits are boosted by a factor of 150%,
but that the boosting is subsequent to the credit evaluation; , this extra 50% boost in value is not
made available for sale as a credit. [Noted on the charts as Hab 150% after credit.]

Habitat Area

120
100
80
60
40
20

Time O TIimel Time2 Time3 Time4 Time5

=@=Hab Area 100% 1:1 =@=Hab Area 100% 2:1
Hab Area 150% credit given 1:1 ==@==Hab Area 150% credit given 2:1

=@=Hab Area 150% after credit 1:1 Hab Area 150% after credit 2:1

Figure 8. Habitat Area under the different scenarios.

From Figure 8, one can see that Habitat Area is not preserved at the regional scale under any of
the scenarios. The loss of habitat area will depend on the variation in habitat values across the
landscape. Habitat Value decreases as well except for under one set of conditions: where the 2:1
Credit:Debit ratio and a 1.5x increase in Habitat Enhancement Value (Figure 9). Thus to achieve
Non Net Loss of Habitat Value, a 2:1 Credit:Debit ratio is needed at a minimum and assuming
that a 1.5x increase of habitat value is feasible through habitat preservation and enhancement
actions, but not made available for trading (i.e., to offset debits). Achieving a 1.5x increase for all
the listed T&E species is potentially feasible but is not directly supported by the existing body of
scientific research at this time. Additional research is needed to evaluate the feasibility of best
management options in increasing T&E species populations (i.e., what is the maximum value
one can expect for the Habitat Enhancement weighting factor).
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Habitat Value
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Figure 9. Habitat Value under the different scenarios.

In conclusion, due to the inherent risk and uncertainty in offsetting development debits with
conservation bank credits, we recommend a precautionary approach through the adoption of a
2:1 Credit:Debit ratio at a minimum to achieve a no net loss of habitat value. One could argue
that even a higher 3:1 Credit:Debit ratio is warranted. While extant species recovery plans could
help inform this decision, we suggest that the proposed system can move forward separate
from or in tandem with the development of species recovery plans. By implementing the
proposed approach under an adaptive management framework, decisions concerning the
adequacy of a 2;1 Credit:Debit ratio and/ or whether habitat enhancement/restoration actions
are sufficient in achieving the envisioned gains can be re-evaluated on a regular basis and
revised accordingly.
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Appendix A: Conservation Banking Roles and Responsibilities

The following is proposed as a more detailed outline of the roles and responsibilities of state,
county and municipal agencies, and non-profit organizations in the New Jersey species
conservation banking program. The New Jersey state government will regulate the no net loss
approach to wildlife habitat valuation and develop incentives and regulations to encourage and
enforce participation.

State Level

1. The state will develop regulations to establish the species conservation banking
program. Participation will be enforced by regulation rather than voluntary in nature.

2. The state will set up a Conservation Bank Trust to oversee and coordinate the species
conservation banking program.

3. The state will designate some entity as responsible for the wildlife habitat value (WHV)
modeling/mapping process. This could be ENSP, or some third party under contract. As
part of the mapping process, we propose the following steps.

a. Allow every county to review NJDEP land use/land cover (LU/LC) mapping
and to coordinate municipal and public input that will update LU/LC data. Use
2012 LU/LC data as baseline.

b. The New Jersey Office of GIS to compile and quality control LU/LC updates and
modify as appropriate.

c. The designated WHV mapping entity will undertake the habitat value modeling
and mapping and release draft WHV mapping. Overall values and weights in
the model will be set by the WHYV entity with input from an outside academic
review committee and approved by the NJDEP Endangered & Nongame Species
Program (ENSP). These will be periodically reviewed and updated.

d. Allow every county to review and coordinate municipal and public input on the
resulting WHV mapping and forward recommended changes to the WHV
mapping entity.

e. The Statewide WHV mapping entity will compile, QC, modify as appropriate,
and release draft final WHV maps. Disputes will be settled by ENSP. The final
maps will be certified and then released by ENSP.

f. The State shall create an online resource that allows county and municipalities
and the development community access to WHV maps.

County and Municipal Level
1. The statewide WHV mapping entity will create mapping that identifies conflicts

between existing county/municipal planning and zoning maps and WHV mapping.
Maps will provide planners with guidance on degree of conflict:

Green - no conflict

Yellow - resolvable conflict/replaceable habitat
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Red - irresolvable conflict/ irreplaceable habitat
2. Municipalities and counties will update their master planning as they deem appropriate.

Permitting Process

1. The state will create a process for training or certifying consultants and create a list of
qualified consultants to work with the WHV mapping and debit/credit calculation
protocol.

2. Qualified consultants and planners will use the WHV mapping to identify the
potentially impacted T&E species and to calculate the debits incurred by a proposed
development plan.

3. The developer will submit the WHV debits calculation to the NJDEP Land Use
Regulatory Program for certification as part of the permitting process, who will approve
or disapprove the calculation of lost value.

4. The developer will (a) apply to a conservation bank to purchase the required number of
WHYV credits for the identified T&E species, or (b) undertake a permittee-responsible
habitat mitigation either on- or off-site. This alternative habitat mitigation must follow
the rules of a normal conservation bank and be enrolled and approved as such.

5. The developer will submit evidence of meeting the WHV mitigation debit obligation to
the NJDEP Land Use for final certification of meeting the no-net-loss of WHV
requirements.

6. Counties (or NJDEP Land Use) will maintain a GIS database of each WHYV transaction
and will provide the GIS database and a yearly summary of the values gained and lost
for each municipality to the NJDEP.

Mitigation Banking System

1. A statewide entity called the Conservation Bank Trust (CBT) will be responsible for
oversight of species conservation/habitat mitigation banking.
a. Create a registry of certified conservation banks
i. Develop standards for the development of mitigation banks
ii. Certify individual banks for specific species
iii. Solicit new projects that could serve as the basis for new banks
b. Create two alternative methods of purchasing credits
i. Establishing and operating a trading platform for the orderly
exchange of credits between developers and conservation banks
ii. Receiving and holding in lieu payment that would then fund
conservation banks/ projects submitted by conservation banks
2. The CBT will work with ENSP to determine best management practices for all T&E
species for use by conservation banks and will provide technical guidance and training
to conservation banks and consultants to implement recovery management techniques.
3. Conservation banks must follow established best management practices in proposing
active management projects.
a. WHYV suitability and management plans will be evaluated and approved
by the CBT before initiation of a selected mitigation project.
b. The CBT will certify the number of credits gained/earned.
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c. The conservation banks will be responsible for ensuring that management

plans are implemented.
4. The NJDEP ENSP and CBT will review the conservation banks” projects every three
years to ensure that the projects are following BMPs for the target T&E species.

a. This review would provide the basis for adaptive management of
individual species” habitats and best management practices.

b. The CBT will notify conservation banks that are out of compliance.
Noncompliance will threaten the conservation bank’s certification.

Funding Mechanism

1. The conservation credit costs shall incorporate stewardship endowment monies to
support long-term management. The CBT will be responsible for managing the
stewardship endowment.

2. Fee assessed on each transaction to fund:

a. The CBT will be funded by a fee assessed for each mitigation banking
transaction.

b. The State (e.g., NJDEP Land Use, ENSP, NJDEP OIG, the Habitat Value
Mapping Entity) will be funded by fees associated with the permitting
process.
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Appendix B: Wildlife Habitat Value Debit/Credit
Quantification Model for Use in Conservation Banking

Introduction

The Rutgers University Center for Remote Sensing & Spatial Analysis (CRSSA) and the
Conserve Wildlife Foundation of New Jersey, at the behest of the New Jersey Department of
Environmental Protection, have developed a Wildlife Habitat Value Debit/Credit
Quantification Model for use in the conservation banking system. This document serves as the
technical documentation of the methodology employed.

One problem of current conservation banking systems is that there is a lack of consistency and a
difficulty reaching agreement on the number of credits warranted by the wildlife values at the
conservation banking site (Bunn et al. 2013). This method attempts to pre-emptively solve this
problem by valuing wildlife habitat across the state in a consistent, scientifically-based way. The
Wildlife Habitat Value of any tract of land is a function of the landscape scale characteristics of
the habitat. The model gives higher value to areas that have a high proportion of potential
habitat (i.e., land cover types known to be used by the target species as part of its life cycle), that
are comparatively un-fragmented (referred to as a core or interior habitat) and that are
contiguous with other documented habitat areas for the target species. Land is categorized as
Threatened & Endangered (T&E) Species habitat only if it fits the New Jersey Landscape 3
Project definition of habitat (there is a documented sighting within the landscape habitat patch).

This appendix lays out the method to develop a scientifically defensible estimate of wildlife
habitat value for rare and endangered species. Building on New Jersey’s Landscape Project, this
geographic information system (GIS) modeling methodology was developed to be able to map
habitat value at a fine enough scale for site-based planning and decision-making (i.e., at the
scale of a typical ownership parcel). Users can use the model to estimate existing habitat value
in a single tract or across a municipality or region. They can then apply changes, either negative
such as development, or positive such as land management or protection, and recalculate the
loss or gain in wildlife habitat value.

The model has been completed statewide using 2007 land use/land cover mapped data;
however, a new version of the land use/land cover maps (2012), in addition to scheduled
updates made by the municipalities and through public comment periods, indicate that a new
set of map layers will need to be completed. This document details the procedures used. In
addition, there was a previous pilot project completed for the Highlands during which
additional testing of the methods was completed. This will be discussed where relevant.

Background: Wildlife Habitat and the Impact of Fragmentation

Large contiguous tracts of forest, wetland and grasslands (i.e., natural habitat) that are not
fragmented by human development are especially valuable as wildlife habitat. Human
development has the direct impact of removing existing natural habitat as well as fragmenting
the habitat that remains into smaller remnants. Empirical studies suggest that habitat loss has
large and consistently negative effects on biodiversity, while habitat fragmentation has much
weaker effects that are often highly species specific (Fahrig 2003). When considered from a
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landscape perspective, the spatial pattern of the forest remnants may play an important role in
maintaining connectivity across a watershed and thereby facilitating such important ecological
processes as dispersal for forest-dependent wildlife species (Gardner et al. 1987; With and Crist
1995). In highly fragmented landscapes, the habitat quality of the intervening matrix (i.e.,
developed or agricultural lands) can also be important in determining how well species can
disperse across a landscape as they try to traverse between forest remnants or other habitat
patches (Franklin 1993; Malanson 2003). In assessing landscape integrity in the New Jersey
Pinelands, Zampella et al. (2008) were guided by the principle that the conservation of
characteristic Pinelands animal species, including wide-ranging species, requires the protection
of relatively large tracts of Pinelands habitat, including upland forests, wetlands and water
bodies.

Paved roads, residential and commercial development often serve as a hazard or barrier to
wildlife movement and native plant dispersal, as well as altering “natural” disturbance regimes.
Roads of all kinds are associated with negative effects on the biotic integrity of both terrestrial
and aquatic habitats (Trombulak and Frissell 2000). Human development also has "indirect"
impact by creating a number of different kinds of intrusions with varying depths of impact into
adjacent natural habitat and recreational open spaces. These intrusions include increased air,
water, noise and light pollution; changes in microclimatic conditions due to higher sunlight and
wind levels; increased populations of invasive “weed” species; and increased frequency of
disturbance due to direct contact with humans, human pets, and associated “rural/suburban
pest” species. The border area affected by these disturbances is labeled edge, as compared to the
undisturbed core or interior forest habitat (Zipperer 1993).

One reason for the decline of New Jersey’s threatened and endangered species is the loss of
habitat through forest fragmentation and development pressure (Niles et al. 1999). There are a
number of other so-called area-sensitive species that depend on large tracts of undisturbed
interior habitat to maintain viable populations. Large raptors such as red-shouldered hawks
(Buteo lineatus) and barred owls (Strix varia) are area-sensitive species that require large blocks
of mature forested wetlands and adjacent upland forest (Niles et al. 1999). In addition, there are
a number of wide-ranging, area-sensitive mammal species such as bobcats (a state threatened
species in New Jersey) that rely on large areas of relatively intact forest (Niles et al. 1999). Many
characteristic Highlands amphibians and reptiles are sensitive to habitat fragmentation and
human disturbance through a variety of mechanisms. Slow moving amphibians and reptiles are
especially susceptible to road-kill and are therefore impacted by increasing densities of roads
and traffic volumes (Mitchell 1992). Timber rattlesnakes (Crotalus horridus), a New Jersey
endangered species of particular concern in the Highlands, are especially susceptible to roads
and other human disturbance (Brown 1993; Clark et al. 2010). The federally threatened bog
turtle (Clemmys muhlenbergii) and state threatened wood turtle (Clemmys insculpta) need
contiguous blocks of wetland buffered by upland forest.

Methods

The numerical GIS modeling protocol used to determine the value of existing habitat areas for
individual T&E species has two components: 1) determination of intrinsic habitat value; 2)
determination of potential mitigation value that could be realized for prospective conservation
bank properties by determining the increase in preservation value along with landscape
enhancement value. Figure 10 outlines a general work-flow diagram of the approach.
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Step 1;

Habitat Value Model for each T&E species

.1 * Percent potential habitat within home range

« Percent core habitat within home range

+ Habitat contiguity

Weighted equally and Composited = Habitat Value

4
Step 2: Debit/Credit quantification

Debit

Development parcel assessment
*Determine Habitat Value (HV) for each
T&E species

Credit

Conservation Bank parcel assessment

«Select possible conservation bank

locations by consulting statewide

Habitat Connectivity plan

sDetermine potential Habitat Preservation

Value (HPV)

* Determine potential Habitat
Enhancement Value (HEV)

* Determine composite mitigation Habitat
Values

Step 3. Post development

=Update land use maps with new
development footprint

«Periodically update statewide Habilat
Value Maps

i

Figure 10. Flowchart of Habitat Valuation modeling protocol and Debit/Credit Quantification.

I. Habitat Value

The determination of Habitat Value is based on the species-specific information
documented in the NJ Endangered & Nongame Species Program (ENSP) Landscape Project
Version 3 (LP3). This information includes the land use/land cover types that constitute
each species’ known habitat, what constitutes core area vs. edge area, and the species” home
range or siting diameter size. Additional information on the spatial contiguity of the existing
habitat patch to nearby habitat was computed. A composite Habitat Value was determined
for each individual threatened and endangered species by taking a straight average of three
factors (percent of the surrounding circular home range that is habitat, percent of the
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surrounding circular home range that is core habitat, and contiguity factor) and rescaling
this result to a value from 0 to 1.00.

A grid-based modeling approach was employed using the following model steps for each
species.

A. The NJ Land Use Land cover map was rasterized into 50ft. pixels using NJ State
Plane projection. A 10 km buffer around the state was created using the national
land use land cover data. The buffer was included in order to get more correct values
habitat values near the borders of NJ where habitat patches might extend into
neighboring states. The original national data was 30 meters by 30 meters and was
first re-projected to state plane coordinates and recoded into as close to the NJ
LU/LC categories as possible (Table of changes is listed in the HCP folder under
HCP\ DataModified\ RecodeTableBuf_to_IN]J) then changed to 50 feet by 50 feet pixel
size. The NJ and buffer were merged together in a union with maximum value.
Information on what land use/land cover types constitute habitat for each species
and home range size comes from the Landscape 3 data available on the DEP
landscape project website.

B. Using LP3 rules on Species A habitat Land use/land cover (LU/LC) designations,
potential suitable LU/LC map is developed for NJ and the surrounding 10 km
buffer. The land is categorized into three categories: habitat (5), neutral non-habitat
(10), and altered non-habitat (1) with a thematic output. Figure 11 shows potential
habitat for barred owl.

C. A buffer of 300 feet around altered non-habitat was created. Core habitat area was
calculated as habitat - buffer (Figure 12).

D. Using the LP3 home range/siting diameter size, the percentage of potential suitable
habitat (Figure 13) was each calculated using a GIS moving window approach. This
approach is similar to that employed to characterize landscape integrity in the New
Jersey Pinelands (Zampella et al. 2008). The value of a pixel is calculated using on a
circular area centered at the pixel with area equal to the average home range of the
species as indicated by the LP3. The percentage of the pixels within the circular area
that are designated habitat multiplied by 100 is the value of the central pixel. This
represents the amount of the home range centered at the pixel that is habitat. The
percentage of core habitat in a circular home range surrounding the center was
calculated analogously (Figure 14).
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Figure 12. Potential Core Habitat for Barred Owl (colored in red).
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Figure 13. Percent Potential Habitat for Barred Owl.

D Y

Figure 14. Percentage of Potential Core Suitable Habitat for Barred Owl.

E. The third measure in the habitat value calculation is a measure of the contiguity of
the habitat. Theoretically, we would like to give habitat areas higher scores if they
are within reach of large amounts of other habitat areas. This will take into account
the size of the current patch as well as the ease of connecting to other habitat patches
and the size of the connected patches. This is a measure solely the potential habitat
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(as are the habitat percent and core habitat percent measures). This was completed in
several steps.

1. The first step in this is to take the habitat and add to it the neutral landscape
under the assumption that each species can easily move through habitat that
is classified as neutral for that species. This may include streams, right-of-
ways and other types of habitat depending on the species.

2. Next, certain categories of roads are subtracted out of the layer in order to cut
areas if they are divided by a road that is deemed difficult to cross (Table 1).

Table 1. Roads viewed as barriers to movement of endangered and threatened species.

>
on| T 5| = (5E|E% 3 E
58| 2 < S |2 B8] o a | B
Species E ,.E g = g | PRICE| E | &%
P g 2 | T )z B8 g8 T | & B
SRl o | 2| 8 |SE|E£8| 8 &
=} &= RN =
Barred Owl X X X X X
Timber Rattlesnake X X X X X X X X
Blue-spotted Salamander X X X X X X X X
Bobcat X X X X X
Indiana Bat (roost/breeding) X X X X X
Indiana Bat (hibernaculum) X X X X X
Bobolink X X X X X
Grasshopper Sparrow X X X X X
Long-eared Owl X X X X X
Long-tailed Salamander X X X X X X X X X
Northern Goshawk X X X X X
Red-headed Woodpecker X X X X X
Red-shouldered Hawk X X X X X
Savannah Sparrow X X X X X
Vesper Sparrow X X X X X
Wood Turtle X X X X X X X X X
Bog Turtle X X X X X X X X X
Black-crowned Night-Heron (foraging) X X X X X
Black-crowned Night-Heron (nesting) X X X X X
Great Blue Heron X X X X X
Northern Pine Snake X X X X X X X X

Xs indicate which roads are viewed as barriers and used to cut the contiguous clumps.

3. The next step is to clump the habitat plus neutral minus roads. The object
here is to make “superclumps” of patches of habitat that are within travelling
distance of each other (Figure 15). Then the patches of habitat within these
superclumps will be given a value based on the amount of total habitat
within the superclump. A superclump containing more habitat will get a
higher value.
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Figure 15. Habitat plus neutral minus roads for Barred Owl.

4. Superclumps were sieved so that areas less than one home range are not
included. Remaining value is normalized by dividing by the area in a
number of home ranges that represent a large “sustainable” population
(Table 2). The numbers used are draft and need further vetting by the
Science/Technical Advisory workgroup. Any clumps larger than or equal to
that number of home ranges get the highest value of 100. Other values range
down to 0.

F. A composite Habitat Value (HV) map for Species A was developed that equally
weights the three above components: suitable LU/LC, core area, and habitat
contiguity (Figure 16).

G. Non-LP3 patches were then masked out. The only habitat given a non-zero value is
the habitat recognized in LP3.

H. Steps B-G above were undertaken for each selected T&E species.
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Table 2. Number of Home Ranges Required for Full Contiguity Value.

Number of Home
Species Ranges for Full
Contiguity Value
Blue-spotted Salamander 100
Long-tailed Salamander 100
Southern (Cope’s) Gray Treefrog 100
Barred Owl 45
Black-crowned Night-Heron (foraging) 1
Black-crowned Night-Heron (nesting) 45
Bobolink 200
Golden-winged Warbler 200
Grasshopper Sparrow 200
Great Blue Heron 45
Long-eared Owl 45
Northern Goshawk 45
Northern Harrier 45
Red-shouldered Hawk 45
Red-headed Woodpecker 45
Savannah Sparrow 200
Vesper Sparrow 200
Bobcat 2
Indiana Bat (hibernaculum) 45
Indiana Bat (roost/breeding) 45
Bog Turtle 200
Corn Snake 100
Northern Pine Snake 100
Timber Rattlesnake 100
Queen Snake 100
Wood Turtle 100
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Figure 16. Composite Habitat Value Map for Barred Owl.

II. Assessment of Results

We have completed an assessment of results by comparing the estimated habitat quality
maps with the ENSP’s Natural Heritage sightings locations data for the individually
modeled species. The results are discussed at the end of this section.

III. Calculations of Conservation Debits and Credits

The second part of the protocol requires the extraction for a parcel area and summary
calculation using straight-forward GIS processing (i.e., in ESRI ArcGIS, a select and calc
commands). Further examples are provided in the main body of this document.

Habitat Value Modeling Results

Habitat value models were developed for species that have wider distribution and might be
considered area-dependent. Species with very restricted distribution or dependent on very
specific habitats were not modeled and the Landscape Project 3 maps should be used to
determine habitat value. See Table 3 for a list of the species that were modeled.
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Table 3. Species for which Habitat Value Models were developed.

Barred Owl Black-crowned Night-Heron Blue-spotted Salamander
Bobcat Bobolink Bog Turtle
Grasshopper Sparrow Indiana Bat Long-eared Owl
Long-tailed Salamander Northern Goshawk Red-headed Woodpecker
Red-shouldered Hawk Savannah Sparrow Timber Rattlesnake
Vesper Sparrow Wood Turtle

Assessment of Wildlife Habitat Values using ENSP Sightings

To assess the validity of the resulting models, the estimated habitat quality maps were
compared with the ENSP’s Natural Heritage sightings locations data for the individual
modeled species. If the model does not have utility in estimating habitat value then we
might assume that the distribution of sightings across the area would be uniform or
random. Thus across Wildlife Habitat Value (WHYV) classes the sightings would be
more likely in classes with higher areas and less likely in classes with lower areas, and
the number of sightings per area would be uniform (with random variation) across
WHVs. If sightings are more concentrated in areas of higher value it may indicate that
the model is correctly identifying higher value habitat. We are attempting to determine
whether the composite WHYV for a grid cell location is a better indicator of species
presence than random chance alone.

There are naturally, several complications to this simplistic evaluation. One is
observation bias. Some observations are road-based which would bias observations
towards roads and hence is away from core habitats. Other observations (those not
from a random sampling or a transect) may be biased toward areas more frequented by
humans which, for many species, would be non-core areas. This observation bias is a
bias toward sightings in lower WHYV than an unbiased observation method.

Given the composite WHV maps, the ENSP cross-tabulated with the Natural Heritage
database to calculate the number of sightings for an individual species within each
WHYV class (i.e., between 1-100). This was done for sightings within the Landscape 3.1
habitat boundaries. For areas outside the Landscape 3.1 designated habitat areas the
ENSP also provided the number of sightings for an individual species within each
potential WHYV class using potential WHV maps which included the appropriate areas.
For the Landscape 3.1 designated habitat area and for the species range, we have been
able to calculate the area for each HV class (between 0 and 100). In this document
“within landscape 3” means within the Landscape 3.1 designated habitat area, “entire
range” designates the union of the ENSP designated species range (as provided to us as
a shape file for each species in question) and the Landscape 3.1 designated habitat area.
The charts and results in this document refer to the entire range of each species.
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Graphically
We have graphically presented the findings in three ways.

1. We show the percent of all the sightings in each decade of the Wildlife Habitat
Value (WHYV) range (in blue). On the same graph we show the % of land area in
those same ranges (in red). If our model is useful for the species we would
expect (before taking into account the biases listed above) that the sightings bars
would be higher than the WHYV bars on the higher WHV and lower on the lower
WHV.

2. The second chart for each species shows, on the independent axis (horizontal) the
cumulative share of the area at any given WHYV and on the dependent (vertical axis) the
cumulative share of sightings at a given WHV. If the sightings were random, we would
expect these to fall exactly on the 1:1 line (shown in red). If the WHV model has
predictive value we would expect the curve to have a low slope at the lower x values
and a steepening slope at the higher x values.

This graph is based on a modified Lorenz curve. A Lorenz curve is used in the
calculation of a Gini coefficient. The Gini coefficient is a measure of statistical dispersion
used most often to determine income inequality. Please see the quantitative measures
section for more details on the Gini coefficient and Lorenz curve.

3. The third chart for each species is a graph of smoothed sightings per area (9 habitat
values included in each point; the point itself and four lower, four higher) graph for each
WHV. If the WHYV indeed indicates areas with a higher probability of sightings, we
would assume a positive slope of a line fitted to the points graphed.

The charts are shown at the end of the section.

Quantitative Measures

The two main quantitative measures we are using are the slope of the fitted line to the
smoothed sightings per area and the area under the curve of the graph of the
cumulative share of the sightings compared to cumulative share of area for each habitat
value.

We fit a line to the point graph of the smoothed sightings per area. The independent
variable is the WHYV and the dependent variable is sightings per unit of area in each
Wildlife Habitat Value smoothed to minimize the discrepancies between adjacent
Wildlife Habitat Values. Nine Wildlife Habitat Values are combined to create the
smoothing. With this measure a negative or zero slope would mean that higher WHV
do not indicate higher number of sightings whereas positive slope would mean that
higher WHYV incur a higher number of sightings, with a higher positive slope

For the second measure, we have used a variant of the Gini coefficient in order to
measure the equality of values. Generally the Gini coefficient is used as a measure of
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inequality of income or wealth. The Gini coefficient is based on the Lorenz curve. For
the Lorenz curve the cumulative share of people from lowest to highest income are the
independent variable and the cumulative share of income earned by those people is the
dependent variable. The Gini coefficient is [1-2(area under the curve)]. A value of 0 is
complete equality and 1 is complete inequality. The variant that we have used is
plotting the cumulative share of sightings as the dependent variable on the cumulative
share of area at a given Wildlife Habitat Value, the independent variable. If there are
more sightings per area at the higher habitat values, then the curve will be analogous to
the Gini coefficient curve. In our case the curve can be above the line of equality if, for
example, the lower habitat values have more sightings per area than the higher ones. A
curve with a very low area under the curve implies that there are more sightings per
area at the higher habitat values and hence the WHVs are very instructive in where we
are likely to find members of the species. Extreme inequality in our case is the desired
state.

Results
Below is a chart of our quantitative findings over the entire range of the species.

Gini_ Smoothed

Coefficient |Sightings per

Variant Area

Area Under

the Curve Number

entire Slope Entire |of
Species Range Range Sightings
Bobcat 0.38 0.02 547
Indiana Bat 0.51 -0.01 232
Bog Turtle 0.28 -0.02 222
Wood Turtle 0.39 0.01 949
Timber Rattlesnake 0.38 0.02 840
Long-tailed Salamander 0.06 0.23 53
Black-Crowned Night 0.59 -0.09 144
Northern Goshawk 0.45 0.03 24
Red-Shouldered Hawk 0.25 0.03 348
BarredOwl 0.22 0.03 1057
Long-eared Owl 0.40 -0.01 21
Red-headed Woodpecker 0.46 0.01 274
Bobolink 0.12 0.05 1137
Grasshopper Sparrow 0.14 0.07 977
Vesper Sparrow 0.17 0.02 88
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We can compare these quantitative measures to the charts at the end of the section.

What we find is that there are more sightings per area in high Wildlife Habitat Value
areas than in low WHYV areas for the vast majority of the species. The only species for
which higher WHYV does not seem to correlate with higher sightings frequency is Black-
crowned Night Heron which we will discuss below. For the other species, there are
some exceptions, but sightings are more common at the higher habitat values.

There are two mammals in our group of selected species: Bobcat and Indiana Bat. For
both of these with there are few or no sightings in the highest habitat value areas: only 2
sightings over WHYV 85 for Bobcat and no sightings over WHYV 73 for Indiana Bat.
However, in those WHVs for which there are sightings, there are more in the higher
habitat value areas. Looking at our modified Lorenz curves for these two species the
Bobcat looks good up until the point of few to no sightings, the Indiana Bat has a curve
close to the one to one line.

The amphibian example in our group of species has a modified Lorenz curves
approaching ideal. The Long-tailed Salamander has an extreme modified Lorenz curve
with a very gradual slope at low shares of HV increasing to a very steep slope at the
highest share of HV leading to the lowest area under the curve of all the species: 0.06.

The reptiles have reasonably good modified Lorenz curves as well, though the slopes
decrease in the highest share of area at a given HV. Bog Turtle, Wood Turtle, and
Timber Rattlesnake have low slopes at the lower share of Habitat Value increasing
gradually to much higher slopes at the higher share of area at a given HV, but then level
off to some extent at the highest HVs. Areas under the curve run from 0.28 to 0.39 for
the reptiles. For the Bog Turtle, NJ endangered and Non-game Species Program has a
fairly detailed model, based on ground surveys which will likely be more accurate in
terms of highlighting the best and most-used habitat for Bog Turtle. We recommend
that in an instance where there are extensive, detailed models or maps consistent across
the habitat of a species within NJ that those models be used. The timber Rattlesnake
model would be improved greatly if the habitat value would be increased for known
hibernacula and areas contiguous to them.

We have found that the methodology producing the WHV we have used does not show
a good outcome for species that are not wide-ranging (i.e. do not have comparatively
large home range sizes) or those that use habitats stretching along riparian/stream
corridors. We hypothesize for those wide-ranging species using riparian/stream
corridors that this is because the moving window part of the habitat valuation does not
accurately portray the pattern of use. For example, Black-crowned Night Heron has a
very large home range. It uses forests, scrub/shrub, marshes, and ponds as nesting,
roosting, and foraging habitats. Since wooded swamps, coastal dune forests, vegetated
dredge spoil islands, scrub thickets, and mixed phragmites marshes which are in close
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proximity to water is the habitat that is heavily used and which happens to be along
waterways and thus not circular, we postulate that the circular moving window
approach to valuing habitat is not ideal for this species. The values found using the
extremely large circular moving window are all very low (a low percentage of the circle
is habitat or core habitat). We suggest that this method not be used for species using
narrow (with respect to home range size) bands of habitat such as along waterways.

For the other bird species modelled we see variation, but on the whole we do see more
sightings per area in areas of higher WHYV, indicating that the model is useful. For the
rarest birds and the ones with the fewest sightings (Northern Goshawk (24 sightings),
Long-eared owl (21 sightings), Vesper Sparrow (88 sightings)) it is more difficult to
determine the usefulness and accuracy of the models since the absence of sightings at
certain WHYV may not indicate an absence or lower abundance of the species at these
values. All of the birds outside of the Black-crowned Night Heron and the Long-eared
Owl have positive slopes on the lines fit to their smoothed sightings per area. The
modified Gini coefficients for these birds (excluding black-crowned night heron) vary
from 0.12 to 0.46. The grassland species have the best values varying from 0.12 to 0.17.

In conclusion, we find that this methodology works best for wide-ranging species that
do not have specialized microhabitat requirements. To better understand the influence
of and correct for sampling bias, we suggest that this analysis could be refined if access
was granted to work directly with the sightings data.

The chart above gives the actual values as well as showing the number of sightings for
each species. Below are the details on each species.
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Summary and Conclusions

The habitat value model described in this report estimates the value of habitat for listed
threatened and endangered animal species based on each species’ needs and the intrinsic
characteristics of the landscape. Based on a comparison with empirical data, we suggest that
this model works well for wide-ranging area-sensitive species (e.g., species such as the bobcat,
Indiana bat, northern goshawk, red-headed woodpecker, red-shouldered hawk, timber
rattlesnake, wood turtle) and provides a complement to existing ENSP Landscape project maps.
Rather than a simple binary map of documented potential habitat vs. not documented, our
maps provide more nuanced information as to the potential habitat value or importance for the
species in question. We suggest that the existing ENSP Landscape maps and/or other
information (i.e. site specific surveys) be used for species with restricted geographic
distributions or more specific habitat requirements. Where “better” habitat models are
available, these can be substituted in for the models described above, for application in
subsequent non-net-loss habitat value mitigation evaluations.
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Appendix C. Questions to Stakeholders

Answers to the following questions by stakeholders will provide the basis for the
recommendations made in the final white paper. The following survey was administered
through SurveyMonkey starting on January 21, 2014 and all the stakeholders were requested to
respond. Ten responses were received.

1. Conversion and loss of T&E wildlife species habitat should be avoided where possible.
But if is unavoidable, then it should be mitigated for in some fashion.

Agree (7) Agree with Reservation (3) Disagree (0)

2. The Wildlife Habitat Value (WHV) model is a fair representation of value to serve as the
basis for determining wildlife habitat mitigation obligations.

Agree (3) Agree with Reservation (4) Disagree (3)

3. In conducting mitigation for loss of WHV due to development, we want to ensure that
actions to offset loss in value result in no net loss of WHYV at the scale of the landscape.

Agree (4) Agree with Reservation (4) Disagree (2)

4. A conservation market should be used as a trading platform for offsetting WHV debits
with credits.

Agree (3) Agree with Reservation (4) Disagree (3)

5. A non-wasting stewardship endowment should be used to support increased WHYV via
habitat management/enhancement and funded as part of the price of a WHYV credit.

Agree (3) Agree with Reservation (6) Disagree (1)

6. The Conservation Bank Trust should be responsible for overseeing conservation
banks/sponsors, stewardship endowments and operating the trading platform.

Agree (5) Agree with Reservation (4) Disagree (1)

7. Certified consultants will play the role of helping landowners and developers calculate
debits, acquire offsetting credits through the conservation market, develop mitigation
plans, and work with bank sponsors in creating conservation banks.

Agree (3) Agree with Reservation (4) Disagree (3)
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8. The ENSP working with the Trust will be responsible for reviewing management plans,
helping the Trust assess management credits, developing best management practices,
monitoring consultants and overseeing the progress of the system every three years.

Agree (3) Agree with Reservation (5) Disagree (2)

9. Municipal, county and state agencies should be allowed to generate WHV credits with
newly preserved land by enrolling these lands in an approved conservation bank.

Agree (4) Agree with Reservation (6) Disagree (0)
10. There should be a minimum threshold for involvement in the program (minimum
acreage).
Agree (3) Agree with Reservation (5) Disagree (2)

Appendix D: Additional Information

The following papers provide additional information on the conservation banking concept.
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USFWS 2003. Guidance for the establishment, use, and operation of
conservation banks.

United States Department of the Interior

FISH AND WILDLIFE SERVICE
WASHINGTON, D.C. 20240

ADDRESS DMLY THE DIRECTOR,
Fi8H AMD WILDLIFE SERVICE
CMAY 2 2003
Memorandum
To: Regional Dlremurs R.egmns. 1 7
From:
Subject: Guidance for the Establishment, Use, and Operation of Conservation Banks

This memorandum transmits guidance that will help Service personnel evaluate proposals to
establish conservation banks (attached). This guidance provides a collaborative incentive-based
approach to endangered species conservation, which if used in coordination with other tools
available to the Service, can aid in the recovery of the species. Due to the beneficial aspects
derived from this guidance we are establishing it effective immediately. As with any program,
however, the Service will review and monitor use of this guidance for the establishment of
conservationbanks, and may choose to revise, update, and improve this guidance in the future.
Consequently, when implementing this guidance, Service personnel should encourage discussion
and obtain feedback from landowners, applicants, owners of conservation banks, or other
members of the public.

This memorandum is intended to be applied to conservation bank proposals submitted for
approval on or after the date of this guidance and to those in early stages of planning or
development. It is not intended for the guidance to be retroactive for banks that have already
received agency approval. While it is recognized that individual conservation banking proposals
may vary, it is the intent of this guidance that the fundamental concepts be applicable to future

conservation banks.

Attachment
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Guidance for the Establishment, Use, and Operation of Conservation Banks
L Introduction
A. Purpose and Scope of Guidance

This document provides guidance on the establshment, use, and operation of conservation banks for the
purpose of providing a tool for offset mitigating adverse impacts to species listed as threatened or
endangered under the Endangered Species Act of 1973, as amended. This guidance can also be used to
aid in the establishment of banks for candidate speces. The Service envisions that banks will mainly be
used for candidates in conjunction with Candidate Conservation Agreements with Assurances oras a
precursor to a multiple species Habitat Conservation Plan effort that covers listed and non-listed species.

The policies and procedures discussed herein are applicable to the establishment, use, and operation of
public conservation banks, privately sponsored conservation banks, and third party banks (i.e..
entreprencurial banks) The guidance they provide is intended to help Service pemonnel; (1) evaluate the
use of conservation banks to meet the conservation needs of listed species; (2) fulfill the purposes of the
ESA; and (3) provide consistency and predictability in the establishment, use, and operation of
conscrvation banks. In this regard, it is important to apply consisient standards and principles of
mitigation whether mitigating through conservation banks or through other means. The purpose of this
pelicy is not to set the bar higher for conservation banks than for other form s of mitigation . but articulate
generally applicable mitigation standards and principles and to explain how they are to be accomplished
in the special contextof conservation banks.

Conservation banks are a flexible means of meeting a variety of conservation needs of listed species. The
use of conservation banks should be evaluated in the context of unavoidable impacts of proposed projects
to listed species. In addition some cases, the use of off-site banks may be the only be appropriate
mitigation option when on-site conservation measures are not practicable for a project or when the use of
the bank & environmentally preferable to on-site measures. In general, no wo conservation banks will be
used or developed in an identical fashion. How ever, as dem and for conservation banking increases, it is
important that the essential com ponents and op erational criteria of conservation banks are standardized to
ensure national consistency.

B. Background

Conservation banking is attractive to landowners and land managers because it allows conservation 1o be
implemented within a market framework, where habitat for listed species is treated as a benefit rather than
a liability. From the Service's perspective, conservation banking reduces the piccemeal approach to
conservation efforts that can result from individual projects by establishing Brger reserves and enhancing
habitat connectivity. From a project applicant's perspective, it saves time and money by identifying pre-
approved conservation areas, identifying "willing sellers.” incre asing flexibility in meeting their
conservation needs, and simplifying the regulatory compliance process and associated paperwork. From
the landowner's perspective, it provides a benefit an opportunity to generate income from what may have
previously been considered a liability.

Directing smaller individual mitigation actions into a bank streamlines compliance forthe individual

permit applicants or project proponents while providing a higher benefit o the natral resources. Banking
allows a collaboration of private/public partnerships o maintain lands as open space, providing for the
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conservation of end angered species. Local communitics as a whole benefit by being assured that their
natural resources will be proiected and open space maintamed.

Conservation banking can bring together financial resources, planning, and scientific expertise not
practicable for smaller c onservation actions. By encouraging collaborative efforts, it becomes possible to
take advantage of economics of scale (both financial and biological), funding sources, and manag ement,
scientific, and plann ing resources that are not typically available at the ind ividual project level.

1. What Is a Conservation Bank?

A conservation bank is a parcel of land containing natural resource values that are conserved and managed
in perpemity, through a conservation casement held by an entity responsible for enforcing the terms of the
casement, for specified listed species and used to offset impacts occurring elsewhere to the same resource
values on non-bank lands. Bank parcels are typically large enough to accommodate the mitigation of
multiple projects. A project proponent will secure a certain amount of natural resource values within the
bank to offsetthe impacts to those same values offsite. The bank is specifically managed and protecied by
the banker or designee for the natural resource values. The values of the natural resources are translated
into quantified "credits.” Typically, the credit price will include funding for the long-term natural resource
management and protection of those values. Project propenents are, therefore, able to complete their
conservation needs through a one time purchase of credits from the conservation bank. This allows "one-
stop-shopping” for the project proponent, providing conservation and management for listed species in
one simplified transaction.

A bank can be created in a number of different ways: (1) acquisition of existing habitat; (2) protection of
existing habiwt through conservation easements; (3) restoration or enhancements of dismrbed habiwmt; (4)
creation of new habitat in some situations; and (3) prescriptive management of habitats for specified
biological characteristics. Banks can be created in association with specific projects, or can procesd from
a circumstance where the a project proponent sets aside more area than is needed for the imme diate
project. or where the specific project and is willing to protect the mmaining area and thus generate credits,
or where the specific project is implemented over a longer period of time. A conservation bank also can
also be created as an entreprencurial effort in anticpation of an independent customer base with a number
of different potential projects.

Once conservation banks are established. conservation banks cach creditthey sell are is considered to be
part of the environmental baseline. Asa result, future project evaluations and listing or delisting deckions
can be made in a more stable ecological context. This stability is one of conservation banking’s greatest
assets, both from the an ecological and economic standpoint. For this reason, it is paticularly important
that conservation banks be established in perpetuity, regardless of the future status of the species for
which the bank was initially established.

2. Wetland Mitigation Banking vs. Conservation Banking

The wetland mitigation banking policy was finalized in November of 1995/40 FR 58605). The main
conceptbehind wetland mitigation banking & similar tothat of conservation banking; to provide
compensation for ad verse im pacts to wetlands and other aquatic resources in advance of the im pact.
Under the guidelines established for section 10 of the Rivers and Harboms Act and section 404 of the
Clean Water Act, impacts to wetlinds are mitigated sequentially by avoiding impacts, minimizing
impacts, and then, as a last resort, compensating for those impacts. Compensatory mitigation involves
creating, restoring, or enhancing lost function and values of the wetlands. In the absence of mitigation
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banking, this often led to small, isolated wetlands being restored without long-term value. Wetland
mitigation banking was used to consolidate smaller mitigation requirements for wetland impacts.
Typically. the mitigation bank policy focused on establishing credits based on the restored or enhanced
value of the area, and discouraged the establishment of "preservation” banks. This makes sense when the
functions of wetlands on the landscape are considered in the context of a no net loss policy.

Conservation banking transfemred the concept of wetland mitigation banking into endangered and
threatened specics conservation with a few slight differences. While in wetland mitigation banking the
goal is to replace the exact function and values of the specific wetland habitats that will be adversely
affected by a proposed project, in conservation bank ing the goal is to offset ad verse im pacts to a species.
These different goals account for differences in the policies guiding operations of the two banks. In
confrast to mitigation banks, an appropriate function of conservation banks is the preservation of existing
habitat with long-term conservation value to mitigate loss of other isolated and fragmented habitat that has
no longterm value to the species. It forces the Service to evaluate all Bsues surounding banking in the
contextof the benefitto the specics a sharply contrasting standard to that of wetland banking., where the
focus of mitigation is on maimtaining function and values present in a particular watershed.

Endangered species conservation banking has been implemented in California since 1993, where the
Service has worked with the State of California Department of Fish and Game (CDFG). The CDFG policy
on conservation banking describes conservation banks as:

A conservation bank is privately or publicly owned land managed for its natural resource values.
For example, in order to satisfy the legal requirement for mitigation of environm ental impacts
from a development, a landowner can buy credits from a conservation bank, or in the case of
wetlands, a mitigation bank. Conservation banking legally links the owner of the bank and
resource agencies, such as the Department of Fish and Game or the U_S. Fish and Wildlife
Service.

II. Policy Considerations

The Services intent is that this guidance be applied to conservation bank proposak submitted for approval
on or after the effective date of this guidance and to these in cardy stages of planning or development. We
do not intend for the policy to be retroactive for banks that have already received agency approval. While
we recognize that individual conservation banking proposak may vary, our intent for this guidance is that
the fundamental concepts be applicable to fiuture conservation banks.

Conservation banking can assist both the section 7 and section 10 processes in reaching their goals. Many
activities authorized under these processes result in adverse effects to listed species, including habitat loss
or medification. One way to offset these types of impacts is to include in the project design a plan that
involves the restoration andfor protection of similar habitat on- and/or off-site. Purchasing credits in
conservation banks is one method of protecting habitat off-site or on-site.

A. Authorities
1. Section 7

Section T(a)(1) of the ESA requires that all Federal agencies ._in consultation with and with the assistance
of the [Service], utilize their authorities in furtherance of the purposes of [the ESA] by carrying out
programs for the conservation of [listed species]. Section 7(aj2)of the ESA also requires cach Federal
agency to consult with the Service regarding effects of their actions to insure that the continued existence

74| Page



Creating a More Effective Protection of Endangered and Threatened Species Habitat Through Conservation
Banking

February 14, 2014

R.G. Lathrop, L.J. Niles, M.E. Conroy, J.A.M. Smith, and M.S. Danihel

of listed species will not be jeopardized and that designated critical habitat will not be destroyed or
adversely modified. Impacis to listed species are minimized by incluoding conservation measures for the
listed species in the Federal agency’s project description. T hese conservation m easures could inc lude, if
appropriate, protection of off=site listed species habitat through purchase of credits in a conservation bank.

1. Section 1D

Section 10(a] B} of the ESA authonzes the Service to ssuc to non-Federal entitics a permit for the
incidental take of endangered and threatened species. This permit allows a non-Federal landowner to
proceed with an activity that is legal in all other respects, but that results in the incidental taking of a listed
species. A habitat conservation plan, or HCP, must accompany an application for an incidental take
permit. The purpose of the HC P is to ensure that the effects of the permitted action on covered species are
adequately minimized and mitigated and that the action does not appreciably reduce the survival and
recovery of the species. Mitigation may indude off-site protection of the Ested species and its habitat and
may take the form of purchasing credits in an approved conservation bank. Credits must be aoquired by
the permittee prior to com mence ment of actions authorized by an incidental take permit and inte nded to
be mitigated by those credits.

B. Planning Considerations
1. Goals and Objectives

The overall goal of any conservation bank should be to provide an economically effective process that
provides options to landowners o offsct the adverse effects of proposed projects to listed species. The
goal of a bank should be focused on producin g conservation benefits for the species for which the bank is
being esmblished. For instance, many species are facing the threat of habitat loss and fragmentation. By
consolidating and managing the high-priority areas in a reserve network, the threat of fragmentation may
be reduced and the species can be stabilized. The species recovery plan and conservation strategy can
help provide are among the wols available to develop the goals and objectives for establishing
conservation banks. The important point in establishing a bank is to site banks in appropriate arcas that
can reduce the threat of fragmentation and provide m anagem ent measures that address other threats that a
species might encounter, such as cowbind parasitism, non-native invasion, or disruption of natral
disturbance regimes.

1. Conservation Strategy

Any conservation strategy that the Service develops should identify threats, conservation needs and
actions that address those threats and needs in the Service area This information can then help the
Service evaluate whether the banking concept, the geographic location, the size, and management for the
species is appropriate. The recovery plan can help guide the Service in evaluating whether creation of a
bank will contribute to the conservation needs of the species. However, in instances where the recovery
plan is not specific, is not available or is outdated, the Service may consider options to assess bank
effectiveness. One option is to develop a local step down approach or strategy to addressing the needs of
the species.

The conservation strategy of specics conservation necds should address the factors which caused the

species to be listed and must be based on sound scientific principles. The main threatto a majority of the
listed species is habitat loss and fragmentation of the remaining habitat. To reduce this threat,
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conservation biology principles have often been used to conserve populations of species in a reserve
network, consisting of core populations that are interconnected by dispersal corridors. Conservation
banking can aid in such a strategy by adding conservation areas that are permanently managed tothe
reserve netw ork.

3. Principles of Conservation Bank Evaluation

Both section 7 and section 10 require the evaluation of a project’s adverse effects to a species and
determine whether proposed project, together with any offsetting measures, will jeopandize the continued
existence of the species. The adverse effects and offsetting measures are evaluated in the contextof the
current status of the species and the threats to the species. Implicit in the approval of a conservation bank,
is the recognition that adverse effects to a species may be offset by the conservation improvements offerad
by the bank, That is, the Service is agrecing that projects which include ad equate mitigation of impacis
through the purchase of bank credits are consistent with the conservation needs of the species covered by
the bank.

For the Service to determine whether to approve a proposed bank, the Service should determine whether
the bank will provide adequate mitigation for the species. When the Service evaluates a proposed
mitigation package that is intended to ofSet adverse effects to listed species, the Service evaluates
whether the mitigation will fit within the c onserv ation needs of the species.

For instance, if a proposed project involved habitat loss, the offsctting measure may be to conserve habitat
in a location that contributes to the overall conservation strategy of the species, which may be located in a
corrdor or core area that suppors essential breeding habitat The conservation bank will provide
mitigation to offset impacts and therefore should be evaluated in the same fashion. The best way to justify
approving a bank is to evaluate whether the bank fits into the overall conservation needs of the listed
species the bank intends to cover.

Two issues of paramount importance in evaluating any conservation bank are the siting of the bank and its
manag ement program. Although recovery plans for individual species will rarely, if ever, identify
particular parcels as desirable sites for conservation banks or other conservation actions, they often
identify broader areas within which recovery efiorts will be focused. Conservation banks sited in these
areas can create mitigation opporunitics that both increase the options available toregulated interests and
contribute to the conservation of the species. For species without recovery plans, or with plans that do not
clearly identify those arcas where recovery efforts will be primarily focused, conferral with the Service is
cspecially important, to identify thosc arcas itregards as of panicular value in conscrving the specics.

For many species, individual conservation banks are seldom large enough, by themselves, to support a
viable population of a threatened or endangered species over the long term. But if the bank is located next
to an existing arca managed for the conservation of that species, even a small conservation bank may
increase the likelihood that a viable population can be main tained there. Similarly, if a bank is sited to
encourage dispersal between two arcas managed for the conservation of the species, the bank may
increase the likelihood of the species surviving at both locations and thus provide a benefit proportionally
larger than its actual arca. In some instances, banks may be able to provide replacement habitat for
species currently cccupying nearby unmanaged habitats at risk of becoming unsuitable because of
succession. Sites that otherwise appear to be good locations for conservation banks may turn out, on
closer examin ation, to be inappropriate because of anticipated land-use changes in the surround ing area.
These and other considerations relevant to the siting of a conservation bank should be taken into account
at the outs et and discussed with the would-be banker’s to ensure that needs for species conservation is
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compatible with the banker’s objectives.

Mo less important than siting is the bank’s management program. Scldom will the needs of a threatened
or endangered species be met on a completely unmanaged picce of property. More commonly, an active
management program—toe control invasive exotic species, replicate natural disturbance regimes; prevent an
area’s use by off-road vehicles, illegal garbage dum pers or others; and address myniad other threats--is
essential to ensure that the potential conse rvation value of a particular property is realized and maintained.
These management needs should be anticipated and provided.

4. Eligible Lands

Conservation banks may be established on Tribal, local, private, or State lands where managing agencies
maintain or will maintain habitat in the future. Use of conservation banks on Federal lands is not
precluded under this guidance, although there may be special considerations concerning applicability of
conservation banks on Federal lands. Therefore, future guidance will be forthcoming on this point. Until
such time, use of conservation banks on Federal lands would occur only on a case-by-case basis after
review and approval by the Dvirector.

Land used to establish conservation banks must not be previously designated for conservation purposes
(e.g., parks, green spaces, municipal watersh ed lands), unless the proposed designation as a bank would
add additional conservation benefit. For mstance, it may be advantageous to place in a conservation bank
the biolvgical and habitat benefits that a species has gained under a Safe Harbor Agreement, where the
lando wner would agree to main tain those resource values in perpetuity.

Where conservation values have already been permane ntly protected or restored under other Federal,
State, Tribal, or local programs benefitting federally listed species, the Service will not recommend,
support, or advocate the use of such lands as conservation banks for mitigating impacts to species listed
under the ESA . This includes programs that compe nsate landown ers who permanently protect or restore
habitat for federally listed species on private agricultural lands, as well as casement areas associated with
inventory and debt restructure properties, lands protected or restored for conservation purposes under fee
title transfers, lands protec ted by a habitat management agreement (unless the agreement is extended in
perpetuity by a bank agreement), or habitats protected by similar programs. For example, lands conserved
under the section & habitat conservation plan land acquisition grant program would not be available for
conservation bank establishment.  Where Federal funds have been used in the establishment of a bank,
the allecation of credits to the bank will be proportionate to the non-Federal contribution. A bank capable
of sustaining 10 credits, but with a 50 percent Federal contribution, will be allocated 5 credits.

5. Site Selection

The Service will give careful conside ration to the ecological suitability of a site for achieving mitigation.
The Service will evaluate the location, size, and configuration of the proposed bank. Additional items to
consider when determining the suitability of an arca as a conservation bank might be topographic featres.,
habitat quality, compatibility of existing and future land use activities surrounding the bank, and species
usc of the area.

Conservation biology principles suggest that conserving lairge, unfragmented habitat blocks, to reduce the
edge effect, in a reserve network will help to maintain viable populations. A conservation bank could be
large enough to maintain a viable population within its boundaries or be situated in a strategic location
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that would add to an already established conserved area The conserved arca might be a privately owned
mitigation site established under an habitat conservation plan, or a State park . Banks could also be sited
betw cen two larger areas in a corridor that will maintain connec tivity for dispersing indiv iduals.

Bank boundaries should ordinarily be drawn so as to exclude developed areas or other areas that cannot
reasonably be restored. Potential banks that encompass such arcas should only be approved if the
activities that will occur on these areas will not impact the value ofthe bank for conservation orif the
resulting valie will be sufficient o warrant conservation in spite of the developed arcas. However, if the
latter i the case, we must have the assurance that the impacts will not change over time in a manner that
will decrease the value of the bank. Factors to consider mclude, but are not limited to, activities that may
result in incidental take, habitat degradation, and contamination.

It is also possible to establish conservation banks within the boundaries of a proposed project, such as an
HCF planning area, if it & both feasiblk and appropriate given the habitat type and species needs. If the
project plan arca contains sufficient land and the project impacts are fairly localized, it may be possible, or
even desirable, to designate a conservation bank within its boundaries. Ultim ately, the habitat credits
purchased within from a conservation bank must provide biologically comparable habitat values to the
arca affected by the activity to be covered m itigated .

6. Inclusion of Buffer Area

In general, it is important that banks be of sufficient size to ensure the m aintenan ce of ecologic al integrity
in perpetuity. However, the minimum or maximum sizes of parcels of land designated as a conservation
bank will be determined on a case-by-case basis depending on the needs of the species proposed to be
covered in the bank, the location of the bank, and the habitat values that are provided. Bank boundaries
must encompass all areas that are necessary o maintain the habitat function specific tothe species
covered by the bank, which may include the appropriate buffer against edge effects from adjacent land
use.

These buffer areas may not alw ays consist of habitat that is necessary for the species included in the bank.
However, limited credits may be given for the inclusion ofthese buffer areas only to the degree that such
feature s increase the overall ecological func tioning of the bank.

7. Role of Restoration, Enhancem ent, and Creation of Habitat

Conservation banks will rely on a range of sirategics to achicve and maintain mitigation in perpetuity on
existing functioning and occupied habitat fora majonty of those species facing threats of habitat loss and
fragmentation. Such strategies include preservation, management, restoration of degraded habita,
connecting of separated habitats, buffering of already protected areas, creation of habitat, and other
appropriate actions. The preservation strategy will be employed for those species in which the habitat is
not casily restored or created, or the information on how to accomplish the restoration or creation of
habitat is either not known or unreliable. Other species may rely heavily on creation or restoration of
habitat as part ofa conservation bank. The reliance on restoration, enhancement, or creation of habitat as
part of a bank strategy will be species specific. Allconservation banks will must have an element of
management that will maintain the habitat for the species in the bank.

Conservation banks can be used in instances where significant restoration, enhancement, or creation of
habitat are necessary. However, an appropriate credit system will need to must be developed to address
these situations. If restoration is proposed as part of the conservation bank, app ropriate measures s hould
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be implemented to increase the likelihood of success. One way to increase the likelihood of success is to
require some method of ensuring performance, such as authorizing sale of credits only upon completion
and verification of restoration outcom es.

One strategy is to designate preservation credits for the protection of existing habitat and restoration
credits for the restoration, enhancement, and pres ervation of areas not currently providing suitable habitat.
The need for thistype of distinction will vary depending on the specific ecological situation and the
conservation straegy being employed. For example, we may defermine that a specics cannot afiord any
reduction of its total available habitat. For this reason, we may require the development of a process that
provides for one acre to be protected and one acre to be restored for every acre of habitat destroyed.
Taken toits full exent, this conservation strategy would result in half of the existing habitat being
protected with the remaining habitat being replaced through habitat restoration.

C. Criteria for Use of a Conservation Bank
1. Project Applicability

Activities regu lated under section 7 or section 10 of the ESA may be eligible to use a conservation bank, if
the adverse impacts to the species from the particu lar project are o ffset by buying credits created and sold
by the bank. Credits from a conservation bank may also be used to compensate for environmental im pacts
authornized under other programs (e.g., State or local regubtory programs, transportation projects, NEPA
or State equivalent). Inno case may the same credits be used to compens ate for more than one activity;
however, the same credits may be used to compensate for an activity that requires authorization under
more than one program. In other words, once a cred it is sold to offset an adverse impact, that same credit
cannot be sold again.

1. Service Area

In general, the Service Arca of a conservation bank is identified in the bank agreement and defines the
area (e.g. recovery unit, watershed, county) in which the bank's credits may be used to ofet project
impacts. In other words, if proposed projects fall within a specific conservation bank's Service Area, then
the proponents of those projects may offset their impacts, with the Services approval, by purchasing the
appropriate num ber of conservation credits from that bank. In the event that the proposed projects fall
within the Service Arca of more than one conservation bank, then the project proponents would have the
option of using any of the banks or perhaps even more that one bank.

Designation of the Service Arca should be based on the conservation needs of the species being
conserved. Forthis reason, banks generally should be located within areas designated in recovery plans as
recovery units or otherapplicable recovery focal area, and their Service Areas should correspond to the
recovery areas in which they are located. If there is no applicablke recovery plan, banks should be sited,
and Service Arcas should be designated, to serve a comparable purpose.

Two exceptions to the preceding general guidance should be noted. First, some projects may be located
outside a recovery unit. Banks located within recovery units should be able to provide credits for such
projects. In such situations, the project to be mitigated will have lizle or no detrimental impact on
recovery prospects, and the mitigation bank will aid those prospects.

A second exception to the general guidance regarding Service Areas concerns projects located in recovery

units and undertaken after the recovery objectives for those areas have been achieved. Such projects
should be able to buy mitigation credits from banks located in other recovery units. Allowing such
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projects to do so will help achieve the recovery objectives in the recovery unit where the bank is located,
without hurting these objectives in the area of the project requiring mitigation.

The Service Areais an important component for the bank owner who will nead to evaluate the
marketability of their banks, i.e., the potential demand for their conservation credits. The individual bank
owner has the responsibility to determine if a bank will be profitable. The bank agreem ent shou ld clearly
define any constraints that are found within the Service Area. These might include exclusion of arcas that
arc key io a regional reserve system, such as projects that eccur within corridors or core reserve arcas. Or,
a particular bank in a county could have a Service Area corresponding to the regional plan boundary, vet
limit projects using the bank to those that are in fragmented, isolated, highly urbanized areas not
contributing to the reg ional reserve system.

3. Credit System

Credits are the quantification of a species’or habitats conservation values within a bank. The
conservation values secured by a bank are converted into a fixed numb er of credits that may be bought,
sold, or traded for the purposes of offsetting the impacts of private, State, local, or Federal activities. In its
simplest form, one credit will equal one acre of habitat or the area supporting one nest site or family
group. Credit values are based upon a number of biological criteria and may vary by habitat types or
management activities. When detemmining credit values, some of the biological criterion that may be
considered include habitat quality, habitat quantity, specics coverad, conservation benefits, including
contribution to regional conservation efforts, property location and configuration, and available or
prospective resource values.

In genenal. the credit system fora conservation bank should must be expressed and measured in the same
manner as the impacts of the development projects that will utilize the bank. For instance, ifa
development project will permanently remove some amount of habitat acreage and a numb er of pairs of a
species, then the banks credits should be expressed in terms of acreage and pairs. If effects are evaluated
in terms of losses of family groups due to timber activities, then the bank credits should be established in
terms of the number of family groups being conserved. The method of calculating bank credits should be
the same as calculating match project impact debits.

In some instances a bank may contain habitat that is suitable for multiple listed species. When this occurs,
it is important to establish how the credits will be divided. For instance. once a project buys a credit for
one species, that cred it cannot be sold again for another species. If the propos ed project impacts multiple
specics and the bank contains the same multiple specics, then the credits can be sold for n-kind
replacement. As a genenal ruke, overlapping multiple species credits can overlap for asingle project, but
not multiple projects.

If the bank isa preservation bank. the credits should be based on the biological values of the bank at the
time the bank agreement is established. Because some populations may vary in size due to natural
dynamics, an agreement should be made, before the bank agreement is finalized, as to the numb er of
credits in the bank, especially if the eredits are based on the number of individuals or nesting pairs. This
is a nsk both for the Service and the banker. The risk to the Service is that the credit overestimaies the
average populations of the bank. The risk for the banker is that the agreement could be made in a low
population year, depressing the amount of credits that #he bank could have received. A study might be
undertaken to determine the average populations occupying the bank, but this would be time consuming
and expensive for the banker and the Service.
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USFWS 2012. Conservation banking: incentives for stewardship.

6 U.S. Fish & Wildlife Service
b

Conservation banks are permanently
protected lands that contain natural
resoures values. These lands are
consarved and permanently managed
for species that are endangered,
threatened, candidstes for listing,

ar are ulhem'iﬁe at-risk.
Conservation banks function to offset
adverse impacts to these species

that oecurred elsewhere, sometimes
refarred to as off-site mitigation. In
exchangs for permanently protecting
the land and it for these
specios, the T8 and Wildlife
Serviee (FWS) approves a specified
number of hahitat or speries credits
that bank owners may sell. Developers
or other project proponents who need
to compensate for the unavoidable
adverse im their projects have on
species ma_‘-ﬁ:fthaﬁe the credits from
conservation bank owners to mitigate
their impacts.

Conservation banking offers
opportunities for a variety of
landowners through preservation,
enhsneement, restoration and/or
establishment of hahitat for species.
Lands used for ranching, farming,

and timber operations or similar
agricultural can function as
conservation banks if they are managed
as habitat for specles. Degraded
habitat, such as retired eroplands or
orchards, may be restored. Linear
areas or corridors, such as strefehes of
streams and their associated riparian
hahitat that link populations of species,
may also qualify as conservation banks.

Who benefits?

A eonservation bank is a market
enhﬂ'pnse that offers landowners
ineentives to protect jes and their
hshitat. Lmdtmmﬁt from
selling habitat or species credits to
parties who need to compensate for
atverse impacts to these species,
Landovwners can generate income,
keep large I= of land intact, and
prossihly ce their taxes.

Developers and others whose activities
result in sdverse environmental
impacts typieally are required to
compensite for such impacts. Providing

Conservation Banking
Incentives for Stewardship

A binlogis! muaritors the vernol pool vegetation aj.lﬁng the Ovelord Creek
Congervation Bork, Placer Connty Coliftrenio.

com tory habitat off-site is
often the best solution. However; it
ean be difficult for individual project
o nts to locate & iate lands
200 costly o restors, pesker,
provide for the long-term management
of these lands. Conservation
hanks provide a simple, economical
alternative for developers and other
project pruml:vunenta A one-time
purchase of credits saves developers
time and money and provides
repulatory cil_frlainl‘.}r.

Conservation banking benefits species
by establishing large reserves that
funetion as eom ry mitigation
areas for multiple projects. It costs less
per aere to manage a conservation bank
than the equivalent acreage divided
among many small iselated mitigation
sites. Larger reserves are more likely
to ensure ecosystem functions, foster
bindiversity, and provide opportunities
for linking existing habitat. In
eoordination with other tools, this
eallaborative, incentive-hased approach
to conservation may aid in the recovery
of listed species.

Conservation hanlking also benefits the
public by protecting open ant
contributing eny services
such as nutrient reeyeling, pollination
services, and climate tiom.
Conservation banldng works best in
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eoncert with regiomal conservation
planning where the community is
invodved in determining which aress

are conserved and which are developed
tor achieve a healthy environment and
economy. It is particularly useful when
used in conjunction with regional or
eounty-wide Habitat Conservation Plans
{HCPs) or green infrastructure plans.

Background

Conservation banking for federally-
listed species has its roots in wetland
mitiration banking. In the early 1990s,
the FWS began working with other
Federal apencies to establish wetland
mitigation banks. In 1945, the final
policy on wetland banking, Federal
(ruidance for the Establishment, [lse,
and ion of Mitigation Banks,
was published (60 FR 58605-58614). In
that same year, the State of Californis
established a policy to promote regional
econservation by encouraging a second
generation of mitigation banks, called
conservation banks, to preserve
existing habitats. In the early 1990s,
the FWS began approving conservation
banks for a variety of federally-listed
species, often in eooperation with
other Federal agencies and the State
of Californin. As of October 2011,

15 ponservation banks have been
approved by the FWS. Information on
these banks can be found at RIBITS,
the Regulstory In-lien Fee and Bank
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Tracking System, at httpffireo.nsace.
armymilfribitsfindex_html.

In May 200, in what has been

termed “a hallmark event in the
#i-year history of the Endangered
Species Act,” the FWS issued the first
comprehensive Federal guidelines
d.ealEan to promote conservation
banks as a tool for mitigating adverse
impacts to species. Although no two
banks will be developed or used in an
identical fashion, the guidelines foster
national ponsistency by standardisng
establishment and o al criteria.
A copy of the guidanee is available

at httpodwawfws. goviendangered/
landowners/eonservation-banking html

What lands are eligible?

Private, Tribal, State and loesal

government lands are eligible to

become conservation banks. Federal
lands may require special consideration
concerning applicabality of the lands
for mitigation purposes and review and
approval by the FWS for consistency
with other regulations and policies.

Generally, lands previously designated

for conservation purposes thmugh

another program are not eligible unless
d.emmatf::aﬁ a hank an
additional conservation benefit to the
species. Before the FWS ean approve

a eonservation bank, landowners are

redquired to:

+ enter into a Conservation Banking
Apreement with the FWS;

» grant a conservation easement to an
eligible third party, preciuding future
development of the property and
restricting eertain land uses;

+ develop a long-term management
plan for the conservation bank; and

» provide funding for monitord
and long-term management
the conservation bank throngh
estahlishment of a non-wasting
endowmsnt.

In return, the FWS approves
landowners to sell a specified number
of credits to project proponents seeking
mitigation for listed species or other
species-at-risk. The FWS designates a
serviee area for the bank within which
the landownenhank sponsor may sell
crodits.

What is a conservation easement?
A conservation easement is a legal
contract between the landowner
{grantor) and the easement holder
{grantee} in which the landowner
gives up certain development rights
aml agrees to certain restrictions

on the property. Public agencies,
land trusts, and other nonprofit
eonservation organiations are typical
groups that States authorize to hold
eonservation easements. Restrictions
on the property may inchide &
reduction in the number of livestock
that may he hition of
recreational mﬁh use, or
prohibition of construction of new
roads and buildings. Any setivities
inconsistent with the of the
eonservation bank are restricted under
the easement. Becanse perpetoal
eonservation easements are binding
on future owners, the resource vakhes
of these pcmpertn&h are protected in
perpetuity. Many States and local
governments offer tax benefits
associated with this type of property
neumbrance.

&

What is a management plan?
A management plan identifies tashks
for operating and maintaining a bank
site a5 well as methods for monitoring
and maintaining desired hahitats for
species. A management plan may
inelude removing trash on a regolar
husis, mending and replacing fencing,
maonitoring the listed ies or hahitat
conditions, controlling mvasive species
that interfere with the naturally
funetioning ecosystem, conduetin
preseribed burns, and other activities
to maintain the habitat. A management
plan is long-term, requires careful
development, and should take into
account any foresessble changes that
m.u\' a.ﬂ'ect y management, A
should be as specifie
A5 pnssib]e. hut flexible enough to allow
changes in management practiees in
response to monitoring results.

How is management funded?
Most often an endowment is
established to fund the long-term
ment of the conservation
hank. The endowment is an interest-
bearing account in an amount sufficlent
to gpenerate enough yearly income
to fund the annual nt of
the conservation bank. Smee only
the interest is availahle for use and
the principal is not “'lﬂ:flmwn. the
endowment &= “non-wasting,” i

The endowment may be funded in
full at the time of conservation bank

approval or in inerements, but should
be fully funded within five years.

What are credits?

A eredit is a defined unit of trade
related to hahitat or species of interest

82| Page

at the bank site. A credit may be
equivalent to:

(1) an acre of habitat for a particular

IEEHIE amount of habitat required to

a hreeding pair;
{3) a wetland unit along with its
supporting uplands; or
(4) some other messure of habitat or its
value to the listed species.

Methods of determining available
eredits may rely on ranking or
weighting of habitats based on habitat
eondition and/or funetion, size of the
parcel, or other factors.

What is a service area?
The serviee area for a conservation
bank is the ares outside the bank
property within which the hank owner
may sell credits. The FWS determines
service areas for conservation banks
hased on physical and ecological
attributes such as watersheds, soil

£, ies recovery units, and/or
ﬁmﬁ pnpliahunmdmhhubma
Banks with more than one type of
credit may have different service aress
designated for different eredit types.

What projects are eligible?

Omly ijm that would otherwise be
permitted and are snitable for off-site
J:uihg'ahnn may use conservation banks.
The species and habitats for which the

project proponent seeks mitigation
must be present at the conservation

bank. Conservation banking is not a
substitute for avoiding and minimizing
efferts on listed species on-site, The
purpoze of eonservation banking is not
to encourage development ull'ulﬂ'.g'ted
species” habitats, but rather to provide
an ecologically effective alternative to
amall on-site preserves which are not
defensible or sustainable.

Contact Us

If you would like more information

on eonservation banking, please
contact the FWS Regional Office with
rEHpmml:llht;. for the State or Territory
in which the project is being proposed.
A map of our Ezmu] Offices can

be found at hitp:ffoffices. fas.gov/
directory/listofficeregion cfm

. 5. Fish and Wildlife Service
Endangered Species Program
4401 N. Fairfax Drive, Room 420
Arlington, VA 22203

703-358-21T1

et/ fws. gowfendangered/
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retar sigeifendlo la aplicacidn revia de evilaciin, sinimizaciin y medidas de renediaceidn. Sin embargo, b
suirgicer dsdes sobre of wso aprofiado de fos balamces de Modiversidad. Examingmos fo gue fnpiion wna se
Pérdila wela como i resallado de congervacion deseable ¥ resiiames s comdiciones gue defermiinagn &5y
bujer crtales circunstancias, los alances de biodiversidad pueden ayiidar a obierier dicia mela. Propusimes
aent mieence ale Praibaio conceptul Pora sustifede s aproocdmaciones seguiddas v od Boc e miiicbes frfoiaifioas
de balances de biodiversidad. La relevancia de los balances de odiversidad bacia e no pérdida neta
guice golwre dos freemisas fundamenboles, Primero, fos Daliances rara ver son ddectados pora oblener o o
Ddvalicla reta por 57 sola. Segeide, algumnos efectos de desarvollo pueden ser muy diffoile o riesgosod, o incliso
fmifrosibiles, pora of Balance, Para iytedar o obfener no pérdida mela o Broaeds de bos Balarices de Bivaiversideod,
Lt gerrtancics de Divedfversidod deben sev ocomparables con las pérdidas, etar simadas a las ganancias de
comservaciin gue pueden baber octrride en o ausencia de fos balances y ser ditroaderas 3 estar frrofegioas
del riesgo de fiacaso. La adbesitn o ostas condiciones reguiere una considergedfn del confexto de poaisaje
mucks aaplio de desarollo v de las actividades del Boalance, lo sincronizacidn de b obtenciin del balance,
medida de Lo Modiversidad, procedintientos de aseguramiento y fecgos de reglas usados pava colenlir lis
Pérediddas y gerntanicias de iodiversidad 3 guias en ol diseiio de balances, y afroccimaciones of mtasego de riesge.
La adopcide de este maron de trabafo bard mds fuerfe of potencial para gue los Dalanoes profaorcionen i
necarise defertdille ecoldgicamente gue pueds aydar o reconcilior o ki conservaciin con el desarrolio.

Palabras Clave: evalsciin de impacto, mitigacidn, ricsgo

Introduction

Global losses in biodiversity and ongoing development
pressures on the environment have led an increasing
number of government agencies. businesses, and finan-
cial institutions to introduce policies or voluntary com-
mitmenis aimed at achicving no net loss or preferably a
net gain of biodiversity across areas for which these orga-
nizations are responsible (Madsen et al. 2000; McKen-
ney & Kiesecker 20010; BBOP 2012; IFC 2012). The
gl of no net loss is intended to go bevond traditional
environmentaHmpact mitigation measures and help re-
lieve tension between conservation and development by
enabling economic gains to be achieved without con-
comitant biodiversity losses,

Bicdiversity offscts, also known as compensatory miti-
gation {e.g., in the United States, where no net loss has its
origins as a project level policy goal under the 1977 Clean
Water Act), have emerged as an important mechanism in
cfforts to achieve no net loss of biodiversity as part of
implementing specific development projects. Offsets are
intended to ensure compensation for residual negative
cffects following the rigorous, prior application of the
mitigation hierarchy {i.e., avoidanoe measures, minimiza-
tion of onsite effects, and restoration measures) (BBOP
20012; IFC 20012). Substantial concerns have, however,
been rased abowt the use of biodiversity offsets and
hence the achievability of no net loss as a practical con-
servation goal (Bull et al. 201 3). These concerns inchoede
the absence of clear definitions and adequate biodiversity
accounting frameworks (Gardner 2007), lack of evidence
of actual effectiveness (Gibbons & Lindenmayer 20407),
potential for offsets to undermine crucial prior steps in
the mitigation hierarchy (Clare et al. 201 1), and risk of
biodiversity offset policies serving a largely symbolic pur-
pose by neutralizing environmentil concerns regarding

development cffects while providing little real protec-
tion for biodiversity (Salzman & Ruhl 2000; Walker et al.
2009).

Wie assessed what is necessary o achieve no net loss of
biodiversity from an coological perspective. We consid-
ered what no net loss means as a desirable conservation
ourcome and the ways in which the goal of no net loss
is operationalized in practice. We reviewed the set of
conditions and considerations that determine whether,
and under what circumstances, biodiversity offsets could
help to achieve the goals of no net loss or net gain of
biodiversity. A critical first step in this process is the
identification of sitwations where, a priori, offscts are
likely to be inappropriate or unfeasible (Pilgrim et al
2013). For situations where offsets may be appropriate
and feasible, we propose a formal concepual framework
and decision making process (Fig. 1) as a substitute for
the oficn ad hoc approaches in many biodiversity offset
initiatives. We focused primarily on what constitutes best
practice in planning for no net loss of bicdiversity in
the context of individual development projects, but we
also considered the crucial imponance of sciting offset
policy in an appropriate landscape and regional context.
Although we acknowledge the importance of legal, fi-
nancial, institutional, and political considerations in de-
termining the success of 2 hindiversity offset (e.g.. BBOP
200y and hence in achieving no net loss (Robenson
2004; Walker et al. 2009; Clare et al. 2011}, we focused
on ecological factors. bindiversity offsets are still in their
infancy and until more evidence becomes available from
actual field projects, controversy on whether, and under
what circumstances, no net loss can be achieved will
persist. Nevertheless, interest in biodiversity offscts and
the concept of no net loss in both private and public
sectors has increased rapidly in recent years. Our over-
arching aim was to inform a more robust, science-based
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Figure I. A generalized concepitual framewark of the offset-related conditions and design activities necessary to
evaluate efforts to achieve a no net loss (NNL) conservation outcome.
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understanding of the conditions and precautionary stan-
dards of practice that are necessary for offscts o provide
an ecologically defensible mechanism to help reconcile
conservation and development.

Meaning of No Net Loss as a Desired Conservation
Outcome

Concemns regarding the potential and limitations of bic-
diversity offscis can be partly understood in light of
differing interpretations of what no net loss means. In-
terpretations of no net loss often vary according to the
perspective and values of different stakcholders; hence,
different components of biodiversity are emphasized.
The interpretation of no net loss is then further affected
by decisions reganding how one measures and interprets
hiodiversity and biodiversity changes. the scope of devel-
opment cffects considered, and the temporal and spatial
scale at which the goal of no net loss is applicd.

Defining Biodiversity

From a conservation perspective that affords intrinsic
value to all components of biodiversity as defined by the
Convention on Biodiversity, the goal of achieving a no net
loss bicdiversity outcome for a given sct of development
cifects means no net reduction in the diversity within and
among species and vegetation types, long-term viability
of specics and vegetation types (Le.. ensuring minimum
population sizes and areas of occapation); and function-
ing of species assemblages and ccosystems (including
ecological and evolotionary processes). Operationally,
this high standard is almost impossible to guarantee be-
cause the interpretation and measurement of biodiversity
are always limited by the amount of information available
on the populations, spocics, and ccosystems involved and
practical difficultics in collecting new data (Caro 2000;
Gardner 2010

A critical task, therefore, is to determine how biodiver-
sity can best be described and measured to adequately
assess offects and gauge the extent to which they can
be offsct. This knowledge can then guide appropriace
application of the mitigation hierarchy and overall offset
design, including the calculation of biodiversity losses
and gains.

Best practice guidelines for achicving no net loss re-
quire developers to account for effects in at least 2
ways when designing and implementing an offset (BBOP
2012). Developers should preserve biodiversity compa-
nents that are particularly valued by people (locally or
elsewhere) or are of particular functional importance,
which may inclode culturally important sites, species
of high economic value, rare or threatened ecosystems,
species and their habitats, and associated ecological pro-
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cesses and should, through the use of surrogate metrics
(e.g.. measures of landscape structure, condition, and
fragmentation), attempt o represent and thus account
for the loss of unmeasured biodiversity.

One way of ensuring the rigorous sclection of par-
ticularty valued and ecologically important biodiversity
components is to explicitly identify a set of affected key
biodiversity components on the basis of a comprehensive
asses=ment of potential effects and dialogue with stake-
holders (BREOP 201 2). Apart from helping to inform what
should be the basis of loss-gain calculations, this subset
of key components helps in understanding the kinds of
effects a development project will have; whether effects
can be offset; equivalence of affected and offset areas; and
kinds of activitics needed to deliver gains to offset sub-
stantial residuial effects. In selecting key biodiversity com-
ponents for a specific project, careful attention should
be placed on biodiversity patterns (i.e., compositional
and structural clements such as populations, species,
and vegetation types) and ecological and evolutionary
processes {(e.g., plant-animal interactions and ecological
conectivity). The complexity and Emited understanding
of biodiversity means it is always necessary to spread risk
and use a diverse set of biodiversity measures that repre-
sent different levels and scales of biological organization
{including species, communities, and ecosystems) and
goes beyond the limited set of species and vegetation
types that may have some form of legal protection in a
given country or region (Lindenmayer et al. 2007, Gard-
ner 2000). It is the sclection of such key biodiversity com-
ponents and associated surrogate metrics that together
comprise the operational definition of biodiversity that
underpins the assessment of no net loss.

Interpreting Losses and Gains in Biodiversity

The net in no net foss is indicative of the fact that some
losscs at the development site arc incvitable and that
exchanges may not be perfectly balinced—whether in
time (c.g.. where losses precede gains), space (no place
is exactly the same as another), or type of biodiversity in-
volved. Thus, in addition to the choices made in selecting
the biodiversity components deemed at risk, subjective
and legal judgments are also made reganding the accepi-
ability of different Kinds of exchanges, depending on the
socictal values of the stakcholders. It may, for example,
be argued that it is defensible to accept the boss of 2 type
of common biodiversity component in exchange for en-
hanced protection of another component that is severely
threatened and rare (ofien called trading-up offscis).

Defining the Scope of Effects on Biodiversity

Bevond limitations in how onc interprets and mea-
sures changes in biodiversity, the meaning of no net
loss as a3 conscrvation outcome also depends critically
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on defining the scope of effects for which a given
project should be held accountable. Current best prac-
tice focuses on substantial direct. indirect, and cumu-
lative (where feasible and appropriste) project cffects
by the project proponent and contractors or subcontrac-
tors. These effects include those associated with access
and delivery infrastructure but do not include effects
on biodiversity from third-party suppliers or delivery
o end users (BROP 2012; IFC 2012). We focused on
these development site-level effects, rather than on the
much more challenging goal of achieving no net loss
for a given end product at point of use. We also rec-
ognize the importance of wider concemns for regional
bindiversity losses due o cumulative effects on biodi-
versity from multiple developments and the need to
take such changes into account when designing off-
scts for individual projects (Brownlic & Botha 20090
Achicving no net loss at wider landscape or regional
sciles fundamentally requires governing authorities to
provide enabling conditions such as imposing limits on
other development effects and offset activity (Pilgrim
et al. 2013} or establishing minimum targets for the pro-
tection of key areas and species, which can be used to
guide offset objectives in situations where such key bio-
diversity components are under increasing threat (c.g.,
Brownlie & Botha 2008,

Balancing Aspirations and Practical Constraints

Minimizing the discrepancy between the aspirations and
practical constraints of attaining no net koss of biodiver-
sity requires acceptance of a high-level conservation goal
as the basis for sclecting measured biodiversity compo-
nents and strict adherence w a set of necessary condi-
tions and transparent accounting procedures. The no-
net-loss concept then legitimizes the exchange of biodi-
versity across types of biodiversity, locations, and time,
subject to this set of constraining conditions and design
procedures.

Conditions under Which Offsets Help to Achieve No
Net Loss of Biodiversity

Bicdliversity offsets are limited in their ability to mitigate
against development effects. Perhaps most importantly,
offsets are mrely, if ever, adequate for achicving no net
loss of biodiversity alone. Rather, the appropriatencss
and potential success of an offset depend on the ex-
tent o which prior steps in the mitigation hicrarchy
(avoidance, minimization, and remediation of effects) are
applied. Some effects (c.g, on highly threatened biodi-
versity) may be too difficult or impossible to offset and
have to be avoided. Other residual effects need to be
limited (e.g., through onsite mitigation and restoration
measures) to increase the chance that they could be off-

Cnesariation Baoogy
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set entirely (BROP 2012) (Fig. 1). Although some effects,
such as species extinction, are obviously irreversible,
clearly defining a comprehensive and regionally appro-
priate set of limits to the kinds of cffects on biodiversity
that are possible to offsct is difficult. To help overcome
this difficulty, Pilgrim et al. (2013) devised a generic
burden-of-proof framework that can be used as a starting
point to assess the appropriatencss and achicvability of
offsets, given differing levels of concern for affected bio-
diversity, magnitede of residual effects, opportunity for
suitabbe offscts, and feasibility of offset implementation in
practice.

The combination of these limitations demonstrates
that offsets cannot be seen as the only solution to bal-
ancing all forms of development effects on biodiver-
sity. The types of effects for which offsets, as pant of
the broader mitigation hicrarchy, can make an appro-
priate contribution toward the delivery of a no-net-loss
outcome is challenging to define on the basis of the
limited evidence available. Although the conditions and
considerations we outline can be applied generally, suc-
cessful outcomes are more likely for localized, spatially
limited projects such as mining, building, and infrastruc-
ture development (which comprise the majority of offset
initiatives to date) that do not affect more vulnerable
and spatially restricted {and hence irreplaceable) compo-
nents of biodiversity. As currently conceived offsets are
unlikely to be appropriate for mitigating the cffects of
large-scale clearing of land for agriculiure.

In situations where offscts are being appropriately ap-
plicd in the context of the mitigation hierarchy, and there
is no clear evidence that an offset woulld be inappropri-
ate duee to unaccepiable effects on biodiversity of high
conservation concern or a lwck of opportunity for con-
comitant biodiversity gains {c.g., as outlined by Pilgrim
et al. 2013), no net loss can be achieved theoretically
by satisfying 3 main conditions: biodiversity gains are
comparable to losscs from residual cffects insofar as they
are both appropriate (similar in kind or type) and ade-
quate (of an amount greater than or equal to the losses):
biodiversity gains are additional to owtcomes that would
have resulted in the absence of an offset; and biodiversity
gains are lasting and protected from risk of failure (Fig. 1).
Demonstrating that these 3 conditions have been met
and a no net loss outcome achieved is only possible if
sufficient ccological data exist to account for blodiversity
changes that result from the development and mitigation
efforts.

Condition 1: Biediversity Losses and Gains are Comparable
in Type and Amoumnt

An explicit biodiversity loss and gain calculation is
required to ensure that, with a reasonable degree
of confidence, gains are comparable o losses (and
hence ensure that biodiversity is not lost) and to track
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delivery of gains due to the offset activities. Caloula-
tion of biodiversity losses and gains requires selection
of appropriate and representative biodiversity compo-
nents and metrics o measure changes and definition
of biodiversity currencies and an associmed offser ac-
counting system to help ensure equity in the type. dis-
tribution, and temporal delivery of biodiversity gains
compared with losses and to adjust offscts to guard
against underperformance or failure (Saliman & Ruhl
2004y, BROP 20000y, Quétier & Lavorel 201 1; Overton
ctal. 2012).

Condition 2: Biodiversity Gains are Additional

Biodiversity gains from conservation activities under-
taken as part of an offset project need to be additional
to those that would have ocourred in the absence of the
project (thereby ensuring that an offset has actually oc-
curred due to conservation activities of the developer). It
is also necessany to ensure that offset activities do not lead
to the displacement or leakage of harmful activities and
damage elsewhere and that offset activities do not result
in negative effects on biodiversity that is not the focus
of the offset. biodiversity offset gains can be achieved
through 2 broad kinds of intervention.

First, gains can be achieved by averting the loss and
degradation of biodiversity by removing or reducing
threats. Offset activities could include promoting more
responsible natural resource management and alterna-
tive livelihoods for people who undertake unsustainable
levels of resource extraction (e.g., providing alternative
protein sources to substitute for wild game) and creating,
expanding, or strengthening protected areas o guand
against current or future risks w0 affected biodiversity
{e.g., through mechanisms such as land purchase, con-
tractual agreements, and conservation casements that
limit legal rights wo clear vegetation or to mine), For
averncdHoss offsets to be defensible, it must be shown
that ongoing or impending threats are both imminent
and will have substantial effects on biodiversity. It is also
essential that an offset results in measurable conservation
outcomes. General structural investments in local capac-
ity building, research, and environmental education may
be imporiant, particulardy in cstablishing cnabling condi-
tions for offsct success. Yet to qualify as part of an offset
they necd to produce relevant and measurable biodiver-
sity gains that are comparable to the residual effects of
development.

Second, biodiversity gains can be achieved through
positive management actions to improve biodiversity
condition through habitit restoration. Restoration refers
to activities that endeavor to retum some features and
processes in an area to their ecological condition prior
to some anthropogenic effect, for example by stabilizing
soil erosion, reintrodecing native species. removing and
controfling invasive species, or accelerating natural re-
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generation processes (c.g., inclusion of bird perches to
encourage secd dispersal) (Harper & Quigley 2005 Gib-
bons & Lindenmayer 2007). There is considerable skepti-
cism in the scientific community that the current science
and practice of restoration ecology is, for the majority of
ecosystems, capable of delivering biodiversity gains that
are sufficient to achieve no net loss {e_g.. Palmer & Filoso
200¢%; Maron et al. 20012,

Condition 3: Biodiversity Gains Are Lasting

Biodiversity gains from an offset need wo last ar least as
long as the residual effects, which may well be perma-
nent for many development projects. This requirement
to assume long-term responsibility for residual effects is
a key aspect that differentiates no-netloss offsets from
other weaker and less figorous forms of compensatory
conservation. In ensuring that gains are lsting, 2 sources
of uncertainty and risk need to be considered (Fig. 1)
First, offset activities may underperform or fil, either
because of management failure or due to an external
threat (e.g.. other development or climate change) that
jeopardizes the longterm integrity of the offsct. Second.
unless offset gains are fully secured prior to effects, tme
lags in achieving an offser may lead to ecological bot-
tlenocks that threaten long-icrm biodiversity persistcnoc
{Bendor 2000, Bekessy et al. 200100 [Correction added
after publication 24 September 2003 The subheading
for this paragraph was changed for clarnity. ]

Offset-Related Design Decisions and Activities for
Achieving No Net Loss

Designing a biodiversity offsct to help ensure no net
loss—and therefore meet the 3 conditions outlined
earlier—requires consideration of the wider landscape
context of development effects and associated offset ac-
tivities, the timing of offset delivery, the approach taken
for calculating biodiversity losses and gains, and the def-
inition of the overall offset accounting system and ap-
proaches to managing risk.

Importance of Considering Landscape Context

It is essential that the design and implementation of
projectlevel offscts account for the wider landscape
context (Fig. 1) for at least 3 reasons. First, est-
mates of biodiversity losses and gains need to en-
sure comparability in the regional significance of bio-
diversity on the basis of patterns of irreplaceability
and vulnerability and sociceconomic and cultural bio-
diversity values (Walker et al. 2008, 200%; Gibbons
et al 2000, Underwood 2011). Second, a landscape
understanding of the distribution of biodiversity and
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development activitics is needed to identify opponuni-
ties for securing additional and ecologically viable biodi-
versity gains and hence to determine the most appropri-
ate set of offset activities and locations (Kiesecker et al.
200F); Pouzols et al. 20012) and identify areas where ef
fects should be avoided altogether because they cannot
be offset (Kiesecker et al. 2000). Third, a lindscape per-
spective is necessary to identify and address risks to the
long-term maintenance of biodiversity gains (e.g., due to
other development projects, encroachment by invasive
species, and informal settlements) in offsct design and
implementation.

Importance of Considering Timing of Offsct Delivery

The timing of offset delivery affects the temporal distri-
bution of biodiversity losses and gains, the durability of
conservation outcomes, and the size of the offset (Fig. 1).
Unless all the biodiversity gains from an offset are deliv-
ered before development oocurs, losses due to project
effects will exceed, at keast temporarily, any biodiversity
gains from the offset (Bendor 2009; Bekessy et al. 20000,
Such delays in compensating for kosses can result in bot-
tlenecks in ecological resources and time-delaved cascade
effects, such as the delayed recovery of key species” re-
sources (e.g., tree hollows, large tree boughs, and fallen
timber that characterize mature forest hahitats [Vesk et al.
2008; Bedward et al. 200913, that may threaten the per-
sistence of certain species, especially those vulnerable to
extinction (Maron et al. 20100, In such cases, it is not
possible to achieve offset gains comparable to residual
losses.

Two approaches have been proposed for addressing
the potential problem of time lags in biodiversity offsets.
One approach is to demonstrate that the requisite bio-
diversity gains have been secured before development
begins. For example, gains can be demonstrated through
the usc of a biodiversity banking systcm in which a de-
veloper can buy credits in the form of mature offscts
to license planned operations (Bekessy et al. 20000, Ak
though this approach unguestionably improves the prob-
ability that no net loss is achieved, its success depends
on a wide range of biodiversity credits being available
o cnsure coslogical comparability between gains and
losses (Bekessy et al. 2010). In addition, most existing
conservation-hanking  schemes allow credits o be re-
leased overa limited period (ofien < 20 years) prior to full
maturation of mrget biodiversity o incentivize landown-
ers to creste conservation credits as opposed to pursuing
other potential land uses.

An alternative approach to compensate for delays in
offset maturity is to increase the size of the offset through
a so-called multiplicr or mitigation ratio (Bendor 20009,
This ratio may be calculated in proportion to the ex-
pected delay (e.g.. Hruby 20123 or by applying a dis-
count rate over 4 specific time interval that relates to the
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project life span, human lifetimes. and expected biodiver-
sity recovery rates (c.g., Moilanen et al. 2006). Overton
et al. (2012) extend the use of discounting to develop
the concept of net present biodiversity value (NPBY) as
a measure of equity in biodiversity transactions across
type of biodiversity, space, and time. The use of time dis-
counting is advocated on the grounds that it is inherently
unfair to compensate for 3 guaranteed immediate loss
with a hypothetical and much less certain future gain
(Bruggeman et al, 200%; Moilinen et al. 200¢; Overton
ctal. 2012). Although this makes sense in terms of equity,
the use of multipliers that are based on time discounting
may &0 nothing to address the underlying problem that
temporal delays can lead to critical shortages in ecological
resources over time (no matter how large the offset) that
then make it impossible to achicve offset gains compara-
ble to losses from development.

:ﬁmmnl'w for Calcnlating Biodiversity Losses
Gains

Confidence in the integrity of a proposed offset depends
foremaost on a transparcnt process for selecting the subset
of measured biodiversity components and metrics, the
biodiversity currencies used to quantify residual losses
and potential gains and guide offset design processes,
and an appropriate offset accounting system.

The sclection of biodiversity components and surro-
gate metrics is central to our interpretation of what no
net loss of bicdiversity means as a conservation ouiomme.
They should include components of biodiversity that are
of particular impornance to people (which should include
those already afforded legal protection in the country in
question), ecosystem functions, and surrogate compo-
nents that represent unmeasured biodiversity (c.g., mea-
sures of habitat structure). bindiversity metrics are the
specific parameters used to measure changes in biodiver-
sity componcnts {c.g., arca, number of individuals and
species, vegetation height, and canopy cover). biodiver-
sity components can only contribute to the assessment
of biodiversity losses and gains if they are measurable.

Bindiversity currencies are used to calculate losses and
gains in biodiversity and to quantify residual cffects of
development on biodiversity and the nature and size of
the offset required to achieve no net loss (BBOP 200985;
Norton 2000}, Currencies can include direct measures of
biodiversity or comprise multiple or surrogate measures,
such as metrics of habitat extent and condition. No sin-
gle currency can adequately account for all biodiversity
affected by development (Salzman & Ruhl 2000; Gard-
ner 2010), meaning that complementary currencies are
necded to reasonably account for different components
of hindive rsity.

In simple offsct schemes, such as carly U5, wetland
mitigation effors, offsets are determined only on the ba-
sis of area (Salbman & Ruhl 2005; Madsen et al. 2010).
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More tailored currencies that incorporate information
on type, amount, or condition of multiple biodiversity
components have accompanied the rise in popularity
of biodiversity offsets. Some of these newer curren-
cies are already well developed and established in law,
such as the habitat hectares index used in the Bushbro-
ker program in Victoria, Australia (Parkes et al. 2003)
and the environmental benefits index applied in West-
ern Australia (Hajkowicz et al. 2009} There are also
a growing number of proposals in the lterature, in-
cluding integration of data on habitat area with daga
on abundance of key indicator species (e.g., biodiver-
sity change index [NMormander et al. 2002[x; modeling
frameworks o estimate rade-offs between changes in
habitat area and population size {Tanentzap etal 2013);
intervention-specific metrics (e.g., plantation biodiver-
sity benefits score for restoration plantings [Cawsey &
Freudenbenger 2008] ). spatially nested metrics to as-
sess changes in site-, landscape- and regionalevel bio-
diversity values (e.g., Gibbons et al. 2000); economic
habitat-value metrics that measure incremental progress
toward landscape-scale conservation targets (Dymond
ct al. 2008%, and multidimensional metrics that incorpo-
rate stakeholder preferences and management indicators
together with information on different components of
hiodiversity {e.g.. Hajkowicz & Collins 20000,

Preference should ideally be given to currencies
that are based on direct, disaggregoted, and context-
dependent measures of biodiversity that provide the most
unambiguous and locally relevant data (e.g., persistence
probabilities of a regionally threatened species). How-
ever, in practice, a lack of relevant data (eg., good,
up-to-date, and context-dependent biodiversity data) or
of adequate resources, capacity, or time to collect such
data means that aggregated surrogate measures that com-
bine the affected area of vegetation or habitat with some
measure of condition {e.g.. habitat hectares index) are
most commaonly employed. Aside from pragmatic rea-
sons, such surmogate measures aid communication to the
gencral public (BROP 2009%). Despite the advantages of
surrogate-hased currencies, direct measures of specific
components of highvalue blodiversity (e.g., threatened
and economically imporiant species) and of components
for which surrogates cannot be wsed (eg., individual
species targeted by hunting or disease) are imvariably
necessary to prevent important losses being masked in
the exchange of biodiversity losses and gains.

Estimates of biodiversity condition are an imporant
component of most bicdiversity currencies, Measure-
ments of ecological condition or quality can only be
made with reference to some independently assessed
benchmark state(s) (whether theoretical or measured)
that provides a common reference point for evaluating
hiodiversity losses and gains across development and off-
set sites (Gibbons & Freudenberger 2006; Gardner 20100,
Despite its intuitive appeal, estimating changes in ecolog-
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ical condition is not easy and requires local and regional
ecological knowledge and expent expericnce.

Defining an Overall Offset Accounting System

A number of generalized offsct accounting systems or
decision frameworks have been proposed to integrate
considerations of bndscape context, timing of offset
delivery, sclection of biodiversity measures and cur-
rencies, and integration of regional conservation plan-
ning considerations in offset desipn (Kiesecker et al
2009, 2010, Underwoond 20011 integrated assessment
methods to improve or maintain environmental out-
comes following land clearing (Gibbons et al. 20049
landscape equivalency analyses that account for meta-
popukltion persistence across entire landscapes and in-
corporate socictal time preferences (Bruggeman et al
2005% and the offset design process in Business and Bio-
diversity Offset Program Standard (BBOP 2012). Pouzols
et al, (2012) propose an integrated offsets calculator
(with accompanying software, RobOMT) that allows a sys-
tematic comparison of the biodiversity benefits of alter-
native conservation actions and their uncertain effects
on biodiversity components in different environments
through consideration of time, costs, and feasibility of
actions. The calculator does not, however, explicitly ac-
count for landscape context due to computational limita-
tions.

Accounting procedures are used to estimate the net
balance, or equity, of exchanges. Limits in the fungibility
of biodiversity across space, time, and type of biodiversity
mean that in addition to the careful selection of appro-
priate and adequate biodiversity currencies, the specifi-
cation of offsets to achieve no net loss of biodiversity also
requines a set of restrictions or exchange rules.

The most imporant restriction o recognize prior to
considering the application of 3 biodiversity offsct is the
cxistence of limits to the application of offscis. Thesc
limits are based on the irreplaceability and vulnerability of
the biodiversity in question and on the feasibility of pos-
sible offscts (Pilgrim et al. 2013}, In situations where de-
velopment may affect highly vulnerable or irreplaceable
biodiversity, or where offset options are extremely Bm-
ited, achicving no net loss may only be possible through
avoidance of cffects {c.g., by redesigning parts of the
development project itselfy. Where an offsct is deemed
possible, a number of exchange rules are necessary to
help ensure biodiversity losses and gains are comparable:
limits on biodiversity compoencents that are substitutable.
guidelines on the acceptability and desirability of trading
up, limits on declines in area or ecological condition be-
tween development and offset sites, and integration of
projectdevel offsets into a wider conservation planning
framework.

Limits need o be established regarding the biodiver-
sity metrics that can be considered substitutable within
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agpregated, surmogate currencies. MoCarthy et al. (2004}
highlight the importance of this rule by identifying pos-
sible weaknesses in the habitat hectares method (Parkes
etal. 2003). For example, in some situations increases ina
biodiversity component (e.g.. volume of dead wood) can
mask negative changes in other biodiversity components
(e.g., loss of live trees). This kind of problem can be
solved through use of disaggregated currencies or, at least
in part, by establishing exchange rules that set minimum
values {and possibly upper limits) to which the individual
components that make up an aggregated currency can be
substituted.

Clear guidelines are needed on the acceptability and de-
sirability of trading up. Although like-forlike exchanges
(i.e-, adherence to condition 1 in Figure 1, that losses and
gains arc comparable in type and amount) should be the
default approach to all offsets, there are occasions where
trading-up (or out-of-kind) offscts may be desirable. Trad-
ing up is the process by which loss of more common
and widespread biodiversity is offset with enhanced pro-
tection or restoration of rarer or more threatened biodi-
versity. Although such exchanges can represent valuable
conservation opponunities, Clear guidelines are needed
to prevent the exchange (possibly inadvertent) of highly
irreplaceable or threatened biodiversity for components
of lower irreplaceability or threat status (g, Walker
ot al. 2008; Pilgrim et al. 2013).

Limits need to be established regarding acceptable de-
clines in area or ecological condition between develop-
ment and offset sites. A fundamental problem with simple
area x condition currencies is that increases in the spatial
extent of an offset may be allowed to compensate for
decreases in its condition or similarly that improvements
in condition are allowed to compensate for decreases
in extent. Such risks may be limited by applying an ex-
change rule that requires estimates of habitat extent and
ecological condition either do not change substantially or
can only increase betwoen development and offsct sites
(e.g., Kiesecker et al. 20097,

The design of project-level offsets must be integrated
into a wider conservation planning framework to cosure
compaositicnal similanity between losses and gains. Intrin-
sic human use and cultvral values of biodiversity are
by definition context dependent (c.g., specics compo-
sition, rarity, endemism, human use), and this makes it
essential that offset desipners carciully assess the com-
positional similarity and regional significance of both ex-
pected losses and potential gains of biodiversity. Efforts
to ensure compositional similarity between losses and
gains for unmeasured components of biodiversity can be
assisted by rule-ofthumb spatial restrictions such as the
maximum distance between development and offsct sites
or by restricting exchanges to within the same watershed,
center of endemism, environment and vegetation type,
or area in which people who may be affected by the
cffects of development on biodiversity live (Salzman &
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Ruhl 2004F). In addition, a number of simple index-based
frameworks incorporate indscape and regional biodiver-
sity values alongside site-based estimates derived from
information on percent cover, condition of vegetation
types. and rates of change in habitat area and condition
(e.g., Oliver et al. 2005; Gibbons et al. 20009). More elab-
orate frameworks exist that incorporate spatially explicit
information and modcling of biodiversity patterns and
processes in landscape-scale assessments of conservation
options (e.g., Ferrier & Driclsma 2010). Soch frameworks
have been applied recently to the specific problem of
offsets (Kiesecker et all 2010; Underwood 2011 and
integration of conservation priontization, development
effects, and offset evaluation (Overton et al. 2002).

Managing Risks

In addition to the exchange rules, other safeguards are
necded to maximize the probability that offsets can
deliver comparable and lasting biodiversity outcomes.
These safeguards include a rigorous adherence to the
mitigation hierarchy, assurance that offset activities are
in addition to interventions that would occur in the ab-
sence of development, sclection of offset activities that
are based on existing evidence of effectiveness, and a
rigorous approach to selecting bindiversity measures,
currencies, and acoounting frameworks.

Particular emphasis needs to be placed on a precaw-
tionary approach to offset design and implementation
in sitwations where risk and uncertainty in offset deliv-
ery are high, as is invariably the case for all but the
simplest ecosystems (Maron et al. 20012). Uncertainty
in the performance of offset interventions is best mind-
mized by producing offset gains prior to losses due to de-
velopment through biodiversity savings banks (Bekessy
et al. 20100, Many existing offsct schemes employ risk-
aversion multipliers to increase the size of an offsct
and safeguard against uncertain outcomes (BBOP 20098
Quetier & Lavorel 2011} Although intuitive, a lack of
data and technical understanding means that such mul-
tipliers are often generic and determined by the conser-
vation significance of affected biodiversity (e.g., Parkes
et al. 2003) rather than being linked to specific risks and
mitigation measures (c.g., probability of scedling survival
in a restoration planting). Asin the case of time delays and
resource bottlenecks, multipliers are inappropriate for
situations where there is a risk that the offset intervention
may fail entirely. For restoration offscts, Moilanen et al.
(2004 concluded that when multipliers are calculated
appropriately (i.c., probability of failing to achicve no
net loss is minimized) very high multiplier ratios may
be required (e.g.. =110, Yet in practice, offset ratios
are often even lower than kevels required by aw (c.g..
Quigley & Harper 20046).

To account for these difficulties a bet-hedging strat-
cgy (Moilanen et al. 2006 is advisable that spreads
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risks by comhining a rigorous offset design framework
with multiple offset sites and activitics that seck to
account for a wide range of biodiversity components.
Multipliers should not be relied on to minimize probabili-
ties of failure, especially when there are risks of ecological
bottlenecks from time delays in offset maturation, but
they may be useful in compensating for discounted time
preferences for lowe-risk (ic.. not vulnerable or threat-
ened) bindiversity.

Future of Biodiversity Offsets and No Net Loss

Biodiversity offsets are receiving increasing interest from
business, povernment, finance, and conservation sectors
across the world, and we expect the opportunitics and
challenges we discussed here to become increasingly
prevalent. Ambitious policy goals relating to no net koss
of biodiversity and the contribution that offsets may, in
some cases, make in achieving this need to be interpreted
and operationalized in a defensible and transparent way.

Considerable concern abowut biodiversity offsets re-
mains due to differing interpretations of no nct loss and
the potential for misuse of offsers (Walker et al. 2004,
Clare et al. 201 1. There is a lack of clear examples where
best practice has, beyond ressonable doubt, delivered
nio-pet-loss outcomes. There is also need for a greater
recognition that in some situations, and despite every at-
tempt at mitigation, no net loss of biodiversity cannot be
achieved; that is, development will result in irreplaceable
loss of bicdiversity. Such development projects may be
approved by governments because there is a clear and
overriding public interest in the project. In such situa-
tions, it may be possible to achicve partial compensation
for loss of biodiversity, but a claim of no net loss of bio-
diversity should not be made (Pilgrim et al. 2013).

Conservation outcomes from biodiversity offsets only
partly depend on the scientific rigor undcrpinning the
choices of biediversity currencies and exchange restric-
tions we have discussed. Positive outcomes are also to
a larpe extent determined by other factors that afect
the appropriate application of the mitigation hierarchy
and adoption of a rigorous offset design and implementa-
tion framework (Gibbons et al. 20009, Walker et al. 2004
Quétier & Lavorel 20011), such as access to adequate
data and technical expertise, economic and financial safe-
guards and incentives, and the strength of monitoring and
enforcement.

We hope our article will help to reduce confusion and
improve the accountability and rigor of future projects by
laying out 3 clear framework of the basic conditions and
issues that need to considered and accounted for in any
offsct design process.. Although considerable progress
has been made in developing good practice for biodi-
versity offsets (e.g., BBOP 2012), more research is ur-
gently needed to strengthen the evidence hase on ways to
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achieve no net loss, Developers, regulators, civic groups,
and scientists all have a responsibility to engage critically
and constructively in this process to ensure that offset
projects are given adequate scruting and that the promise
of no net loss moves from a largely symbolic policy to an
ecologically defensible mechanism for helping to recon-
cile conservation and development.
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Abstract

California pioneeresd the first conservation banking program in the maticn in 1995, In contrast to the regulatory approsch that pesalizes
lm.:hlm:ﬂl'm: hmmng_pmtrclzﬂ :penu.mmmmbu.nkmg creades a markel incentive for landowners 1o conserve wildlife. We

| the i pn of the Cal ia Conservation Banking Program inchedmg a prel of Eactors that lumit
Il1.:pmgn.m.:.puumal.I:lnthz::Eﬂ'slw:mmhmmwﬂfzmdmmmmﬂvmmﬂmhmmmhﬂ
lzndowners. We then surveyed the maporty of wildlife agency conservation bank stall amd comservation banking practitboners, amd
anzalyzed maniboring programs and ecological parameters of 2l approved bamks. Muost of the magor challenges facing the Conservation
Bapking Program are linked b three fondamental problems: (1) the bok of clear stanidads and regulations, (2) the lack ol adeguate fumbing
for dedicated wildlife agency coonfinstors and (3) the imefliciency and ecolegical constraints of mamaging stand-alone banks. Many of the
challenges inhibiting conservation banking could be elimirated or redoced by enacting standands in stalutes as well as by implementing a
regional approach o planning for fethare sibes.

Full Text

Comservation banking provides a mechanism for mnchers and other indowners to receve incomse for mamaging their kinds 1o benefit
‘wildlife. Cahifornia extablished the first conservatin bank program in the mtion amd is recognized as a world leader in implementing
bandiversity offsets as 2 means o comserve species (Memxd 2008). Modeled on the federal wetlamds mitigation bank program, comservation
bank programs are applied & mibgating impacts of development progects on endangered species 2nd species of concesn. Conservation
banks are publicly or privately vaned Lands (hat are protecied in perpetaity by fee tille or easement and mnaged 1o provide habitat for at=
risk species. The owner, or management firm owning the bank, 1s authorized by wakdlife agencies to sell oredits o developers to mitigate
impacts of their proposed development projects on wikdhife.

The 18-year-ald California Comservation Banking Program, the
largest such site program. was launched by a state executive policy
tather than by legizktion (Wheeber and Strock [995). The purposes
of the program are 1o (1) conserve important habitats and habital
linkages, (2) provide a beiter alternative to the piecemeal project=
by=progect mitigation spproack, (3} take advamtage of economies of
scale nod available to individusd mitigstion projects, (4) provide
meentives for private landowners o prsect species and (5) provide
an sdditioml fuskding hanasm For ecosystem reserves within
reygional conservation plams (Wheeler and Stock 1995). In 2003 the
LS. Fish aml Wildlife Service refeased a gumdance document for
establishment and operation of conservation banks across the
nation. In California, mitigation for development projects that hanm
‘wilkllife 1x implemented through one of foer mechandsms: (1)
mitigation om & priject=by-progect basis, (2) mitgation withm 2
multxpecies regional plan (undes the state NMamral Community
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Conservation Planning Program, coopled with a Habdtt
Comservation Flan far federally lised species), (3} parchasing
offset credits in o conservation bank (Mead J008; Wheeler and
Strock 1995) or (4} payment of in-lien mitigation fees.

Regional Consarvation Planning

Fegional conservation planning i the most comprebensive
approach to conserving species and malural communities. Larges
scale regional conservation plans, as developed umder the stase
Natural Community Conservation Flannimg Program, are designed
sustain at-risk species covered by the plan over a large landscape
{Calif. Fish & Wikdlife Code § ZED0 el seq.: Poliack 20005 A
bruad range of ecological considerations is noorg i inio the
design of regional conservation plans and the protected reserve stes
commmnities, siee of hahital patches required by various species,
vilal comridors, heterogeneity of the Endscape, water resoroe
lands, the network design of protected areas and reliable long-term
marzgement funding (Calif. Fash & Wildlife Code § 2800 et seq.;
Mo et al. 199T). In addrtsom, Naturad Co v Conservation
Plams {NOCPs) requine a monsloring program capshle of assessang
the biological status of covered spectes and babotats, and the
ecological performance of the conservation plan. Momiboring s alse [Wicw Enlargemen]
necessary o inform adaptive management (Atkinson e al. 2002,

Calif. Fish & Wildlife Code § 2800 e1. seq. ). Corservation banks protect vermal pools on the Sania Rosa
Plam and in the Central Yalley. The California program

However, development of a Natuml Community Conservation Flan muitigales mmpacts of develop projects on endangered

usislly requires 5 1o 1 years of analyses and dozens of meetings species amd 15 modeled on the federal wetlands matigation

for scientific and public review. Due to mited state resources, the haek program.
wast maprty of development over the pext couple of decades will
occur without the Natural Commumity Corservatin Plan level of regiomal plannimg (B et al. 2007).

Conservation Banking Glossary
Fee Tithe O Eassmant:

Comservation banks may be protected in perpetuity either by purchase of fee title or by casements on the land o ensure it is mamaged
for conservation values. A key decision is who will own the lacd or hold the easement. A coaservation banker may mitally own a bank
‘st later transfer ownership 1o the California Department of Fish and Wildkife (CDFW) or o a nosprofit land mansgement frm.

Credit And Debit Values:

A credit is a onit used 1o guantify the species or habital conservation values within a conservation bank. For example, | acre of habitat
ix ofien worth ose credit. A debat is a unat used (o guantifly adverse mmpact o species or habitats of concern on lands bemg developed.
The wildlife agencies decide how many credits most be purchased 1o offset the impact of a development project, and these lerms are o
reguirement for mifigation and permit approvals,

Service Area:

The service area ix a geographac region whene the adverse impacts of development projects can be covered by a particular conservation
bank. The service anea shoukd be justified based oo ecological consideratsons, mcluding watershed boundanes ax well as the population
stripctime and distribution of coversd species, 2nd mist be approved by the wildbfe agencies. In addition. comservabion banks that offer
credats for multiple specees may have more than one service anca. Bankers sre critically inderested i the service area because it
determines the potential market for credits. Wildhife ayencies want bo be sure of the ecological justifications for psing the conservation
bank 1o alfset development impacts amywhere in the service area. Local governments may be conoerned shout the service ansa becanse
they usually want the benefits of mitigation for local projects to coour within the county.

Endowment And Financial Commitments:

To cover the costs of management aml monitonng in perpetusty,
conservation banks must use a partion of the inoome from credit
sales io %1 up 8 meewasbng endowment, in which oaly the
imterest om the endowment fumds & spent each year. A key s
o adidress in bank agreements is how to ensure fumding of
muanzgement and moniioring in the first few years of the bank
operation, prior o full mvestment i the endowment from the
sale of credits. In addition, if 2 hank 15 failing 10 meet
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omnservation performance goalks, fimancial commitmenis for
manzgmg the bank site mary be secured with bonds or ather
means.

Site Management Plan:

Bank agreements must mclude a management plan and
designated management entity, usually a moapovernmental
organdzation that is responsible for implementing comservation
measures = xuch as habitat management, restoration or
creatin = and for managing the site in perpetuity. These
0 responstbifiies may be {ermel. For ple,
banker may provide mamzgement during the habitat creation
phase and then ransfer management to the stabe or a sosprolin
for ompning maintenance of the sie. Bank agreements typically

[ View Enlargement|
require that anmie] gement reports be submatted to wikilife i
ageies. Conservation banks could enable farmers o resiore amd
. . s parian hahitat dorx on the edges of their Gelds.
Monitoring Plan: Above, narmuw strips of habitat adjocent o mrigation ditches in
Sutter County.

Conservation banks extablish 3 momitoring program o
determime whether biological goals are being met as well as o
mfrm adaptive marzgement (adjusbing management actions in the field based on changes detected through momitoneg ). Monitonng
resulix are included in the anoual management reports {Wheeler and Strock 1995

Conservation Banking
Benafits.

Expanding the we of conservalion baniks has the polestial 1o provide conservation design features and benelts similar to those of Natural
Commumity Conservation Flans, but with more efficeency. Creating a comservatton bank requares less scentific review and needs 1o sabisfy
fewer interests; pegoliations usimlly imvolve just one Bndowner, a few stakebolders such ax a conservation firm, and the wildlife agencies.
The review process and egreement on a proposed conservation bank may be accomplished m about T years, as they were in the early years
of the program. Thix &5 less than one=half the tEme 1 typically takes to reach agreement on a regional conservation plan (Ruhl et al. 2065),

Establishment.

The selection and approval process. for most propesed conservation
banks usually begins with the bank propoment wentifving a
property that meets ecobogical amd Amancial criteria. The
proponents ane conservation bank practitioners, mchuding small
conservation frms, landowners, biological oonsultants, real estate
ommpanies, developers amd nonprofit land management
orgamizations. The basic sike crifera proponents seek o satisfy are
whether a property is good habitat for impacted species within a
region and whether there i 2 good market For conservation credits
due o new development. Next. the bank proponent has prelimmnary
discussions with the wildlife agencaes (COHFW 2012} IF the wikiife
agencies xgree that the site has good potenbial o be o comservalion
bamk, the bank proponent prepares af the biological [ ¥y Eisluigrnmeen]
rescarces and compiles information an the property tthe and
m”“f“‘_’-“"f‘ mbnwr}:huk. profect and nestore b mainkzin kbt conpectivity io a region.
el vl s oo b s s bt | st ks sl way o s e
vimzn-i:zmmibmingplan.hnbiutmﬂh{;m : ety o e o aprkadfonat it
resiorabion or preservation ), management plans acd the property

owreTship or easement.

Wateromerses and ripanan cormdors are important areas o

A draft conservation bank ag amid o plan must be prepared and approvexd by the agencies. Aller agreemenis ane
approved, and land purchases or easements are execubed, credits from the bank may be sold (CDFW 2002}

Staus.

There is gread micresd in the potential of consenvaion banking because == in contrast 1o the regulatory approach that penalizes landow ners
[or harmuing species =it creales 3 market incentive [or ranchers aned other landowners 1o conserve waldbfe. However, based oo the member
of new banks approved each year, the program appears o be m decline (fig. 1) Here, we report results of a preliminasy investigation mio
the Califormia Conservaiion Banking Program, incleding results of a survey, with particalar attention to faciors imiting the program's
potential by comserve wibiflife and materal comamunities. We 2lso analyvee potential reformes to improve the conservation performance of
‘bamks while reducing barriers to lamdowner partcipation.
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Aszseszsing Conservation Banks

California has 29 state-approved conservation banks, averaging
abanst 600 acyes each (the ange is large, from 8 o 6,000 acres).
They are clustered 1o five geoeraphic regions: the South Coast,
sombern San Joaquin Valley, Sacramento region, East Bay Hills
sl Sants Rosa Plam (fig. I). Some of these banks were established
withim the context af a regional comservation plan, such 2 a Natural
Comumunity Comservation Flan or a Habdtat Comservation Plan
(HCP). Eight of the 10 banks on the South Coast are within a
Natural Community Conservation Plan. Flsewhere, banks were
established as stand-alone aress outside of any regional
oonservation plan; their acreage was selected without benefit of
oumprebensive regonal priomization of the most ecolegically
valmhie bnds.

Drue oy the small minsher of banks statewwde, we did not Teamit oor
survey 1o a statistical sample. Instead, we made the effort &
imterview mst of the individuals imvolved in developing, menaging
anel providing oversight of all the conservation banks i the
Califomia program.

The interviews inchaded 36 individuals who have worked on
oonservation banks in Californi vver the past 15 years: N who
work for wildbie agencies (the Califvrnia Department of Fish and
Wildlife, or the US. Fish and Wildlife Service) and 16 who work m
the private sector, including bamk vweers, comservation bank firms
an land management nonprofits and consoltancies:

= The Depatment of Fish and WildEife has one stall person
assigmed o managing conservation banks in each of the ax
regional sifices. We mierviewes] all cument Fish and
Wildlife regional conservalion bank managers & well a5
former managers who had been reasciipned 1n the last 5
years. We also mterviewed cumment and former Fish and
Wildlife deputy dimeciors and beadiquaniers staff who have
engaged in manzgement of the conservation bank program.

The U.5. Fish and Wikilife Service has only a coaple of Geld
staf deveted bo conservation banks in Califrmia. We
interviewed two senior managers involved in conservation
banks in the Pacific Southwest regional office in Sacramento
and two Beld stall serving Southern Californi.

Page 4 of 10
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Fig. 1. Number of conzervation banks each year in

the Califomia program between 1995 and 2011
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Fig. L. REegiomal clusters of conservation banks in Califommia.

With regand 1o conservation banking practitioners, we attempied o inferview managers covening all of the conservation banks in the

state. From bank agreement records, we oblained names of the conservation banking firms or privale companies and the managers

For all of the conservation banks. We compleled interviews ol current 2 C or

representatives of 79% of the banks.

firm

All interviews were conducted by a single imvestigator either in person or by telephone dunng December 200 1 amd Jamuzry 3012, Answers
were summarized and recurring responses were tallied, scormg one peimt for each person who gave that parixcular respoase. We then
ranked the answers by total scores (fzgs. 3 o §). Respondents were identified ax either associated with wildlife apencies or conservation
bank practitioners, so differences in responses. or prionties of wildlde agencees versaus the private secior could be analyzed.

Survey gquestions wene designed fo (1) assess the criteria used o
select new conservatson banks and sdentify what changes may be
needed b ensure ihod the best siles are selected, (2} assess the
challenges and barriers to implementing an effective program and
(3 identily policy changes that will improve the program. For each
of the 2% bank sites ol the Caldornia Conservaiion Banking
Program approved by 2301 1, we also reviewed bank agreements,
banlogical asxessments, management and monitenng plans, amd
annua] monibening reports froan the Diles of regional offices of the
Californin Department of Fish and Wildhife. With regand 1o
momniloring, we assessed whether covered species were useful
indhcators of the mpact of comservation measures (Bomn,
unpublished). We abo compared regional conservation valoes of
the banks based on the estimates of size, habital connectivity and
habitat diversity (Bunn, unpublizhed}.
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Barriers And Reforms

The wildlife agency staff and conservation bank practitioners have
very firm ideas reganfing the difficuliies of comservabion basking,
amad most also hod rec dataans for rek

Site Sebection Criteria.

Survey respondents penerally agreed on key oritena for selecting a
bamk site (Fig. 3). Among 14 criteria identified, the op tao were
quakity of habitd {score = 2%) and site connectivity 1o samilar
habitits within the region (soore = 12). The peatl most commin
enferia were sabe size, marked for credits, and Goanceal soumsiness
and sustzimability (xcoee = 7 for each). As expected, conservation
bamking practitioners emphasized the importance of the market for
credits and Anancial nsks more often than wildlife agency
respondents.

Basriers To Site Selection Or Approval.

Page 5 of 10

[View Erdargzment]

Fig. 3. Mosl imporiant cniteria for selecting and approving
comservation banks identified by survey respondents.

[Vicw Eslaigenenl]

The giant garter snake and red-legged foog are species of
curcern profected by conservation banks in the Califormia
Progrm.

Interviewees wese asked o wentify the three greatest challempes o selecting or approving a comservation bank site (fig. ). Fifieen different
challenges were identified. Among all respondents, the three most frequently mentioned were (1] lack of stalff in waldlife agencies
dedicaled o hamdling comservabion banks (score = K, (2) the long and buresucratic approval process (score = T) and {3) difficulty in
assessing costs and fmancial rsks (score = 4). The pext mosi common challenges wdentiflied were ensuning conservation success,
defermining service area, gelting agencies to agree, determining oredit value and release schedule, Gmding sites that meet hahbitat and
spectes cmbena, and assessing the market lor credits {soore = 3 for each).

Tough lssues To Resolve.

Respondents identified |9 issmes that were the most difficult in
resolve for approval of a conservation bank {fig 5). Of these, the
two identified most ofien by wildlife agency responclents wene
reaching agreement on the number of oredits warranted by the
wildlife values af the site (score = T) and determining the service
area {soore = 6). Comservation hankimg practitboners had scattered
responses, with only one or two points each identifying a dozen
izsues, including mie and easement issues (soore = I, estimating
oost [score = 2) and length of the process (soore = I) (kg 5). The
number of challenges identified highlights the complexity ol the
prucess. Negotiatioas regarding approval can be stalled over
dhsagreement on any or several of these difficult ssues,

Majos Barriers To Appraval.

Comservation banking practitioners mest frecuently saad that the
number one challenge is the lengthy approval process, requaring 2
1 T years. The wilidlife agencres indicated that the excessive length
of the process is maimly dwe to the Bk of stall dedicated o the
program, which slows sabe reviews and conservation bank
application processmg. Conservation banking practitioners sasd that
the second most difficult challemge is assessing the costs amd
[inancial risks of a proposed bank.

Agresment On Major Barriers.

Conzidering all of these challenpes and issues, wildlife agencies
and conservatson banking pracistioners were in close agreement on
the major bamiers 1o the development of new comservation hanks
(Fig. §). The mosi commonky identified bamiers wene (1) the
approval process is o loag (score = 16), (2] the uplrost 2nd
maagement costs are oo high (soore = 12}, (3) 2 market for credeis
is lacking (score = 7) amd {4} parties disagree over who should hold
the bank endowment for management in perpetuity (score = &)

Guidelines For Creation.

Wikdkife agencies have provided very general guidefines for the
selection of comservation bank sites. When asked o they
recoanmended changes io state and federal guidance on
oonservation bank selection criteria, three=guarters of the wildlife
agency respondents and maore than hali of the conservation banking
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Fig. 4. Challenges of site selection and approval identified by
respondents.
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respondenis recommended changes. The most frequest R ——
recommendation by wildiife agency respondents was 1o mclude ——— _
clear sslection criteria in regulations {<core = 7). The next mosi [ ——
oo paint, emphasized more by conservation banking 1......_-...-..=
practitiomers, was thod criberia must have fexibility due o the it S
tremendous vanabibity of regions and enveoamental condibions. [LEE
(rada not shown_ ) g _
s
Reforms To Facilitate Creation. i =
When asked 1o recoenmend chinges to the site selection and e
approval process that would facilitate creation of conservation e —.
banks with high habitat and ecological value, the msost common R
response by Far was by determine the highest-priority lnds for STl ——
oonservation in a region before designating banks there {score = AR —
1}y The mext most commion respanses were early abin s :
between bankers and agency stall reganding the site of a proposed =
bamk {scare = 4) and adding dedicated comservation hanking S TN e s
program safl in the apencies (score = 3). (Data not shown) —.l ot e
. v % bk
Major Barriers To Long-Tenm Viability. —
We also asked respond 0 axsess the o challenges of b =
manzging of supervising established banks. Lack of stafl was the Fig. 5. Most difficult 1ssues o resobve Jor approval of a
mﬂmﬂmmnfﬂﬂdzzgut}rﬂ[mﬂeﬂ:{sme— comservation bank wdentified by survey respomdents.
14}, Some wildlife agencies also por § to weak ul
programs and difficulty making changes 2 |:ln1d.'xhphve
marzgement. Conservation banking practitioners tended o [Nl 0 0 0 0 0 0
highlight site operational issues, inclsding mcompatible oses of [T ——
adjocent lamls, controlling imvasive vegetation, preventing T -
unmasthorized wee amd keeping management costs down. | Data not [T R——
shown.) tmm i e
o miy e [
Reforms To Facilitate Long-Term Viability. R ===
B iaianl |

Interviewees were asked if there are any ssues that need o be
resalved b ensure the longsterm viability of the conservation benk Rt m—" :

program. Three=quariers of the inerviewees = includmg B0% of rgi

the wildlefe agency amd 66% of the conservation banking

practitiomer responcdents =—said that reform woulkd be requared for gty 1 B
the long-term viahality of the program. {Data oot showan, ) L - S E UL Y

Fe—

Wilklhfe agency respondents said that the most mmportant 1sees Io it Ealigeeat)

resoive were adding dedicated agency staffl {soome = B) and L . i
Jisking mew pidicy who d be ittee! b hsled Fig. 6. Barriers o new conservation banks identified by survey

endowments (soore = 4). Comervation banking practitiosers saod respandents.

that the most impartant ssues to resolve for the program’s long-

term viabality were agency coof om and cosk v (soore = 5) and hilixh of regimal e of comservation banks (score
=4}. Both wildlife agency amd corservation barking practitioner respondents highlighted the need for common standards for corservation
banks. Wildlife agency respomdents are more inclined o suppess that these frelx amd other negui of the conservation hank

program be fomalized in statutes and regulations.
Evaluating Conservation Banks.

In the 99k, there were high expeciations that Califormia’s innovative comservation bankmg program would provide an effective masrket=
driven mechamism for developers, ranchers and other landowners o comserve species and natural commumities mpacted by rapid
development. Conservation banking was anthorzsd with just a breel executive policy siatement; there was mo legislative delibemtion or
mandate (Wheeler amd Strock 1995). Now with a recood of 1B-plus vears, #t is ime o evaluste whether the progmm is meeting expectations
anel contributing bo acheeving conservation goals.

We analyred the challenges and potential improvements of the Califormsa program with both the conservation and fnancial requirements m
mind. In additton b conserving species. program success requires that the business of conserving prionity lamds and achieving conservation
whjectives be profitable for landowners amd cosservation banking firms. If conservation banks fail to conserve species and natral
conmanumities a5 planned, the wikdlife agencies will be under pressare from the public and poficymakers fo discontinoe the program. If the
bimancial risks of conservation banking are too high, the private sector will cease to develop new banks.

Ecological Valee.
The 2% conservation banks under the Califormia program were established under a wide vanety of envin | care ces and daffer

in thear regional ecologicl value. Even within regions (fig. 2], the value of banks vanies widely based on the ecological anteria of sooe of
the site, connectivity o adjzcent nateral lands and biodiversity. For example, the ecological vahses of sites on the Santa Eosa Plan wene
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similar. while values vaned widely among sites in the Ceniral Valley. Eight of the 10 banks on the South Coxst were established within the
context of a regional conservation plan. 536l sther banks were estzhliched as gand-alone projects without the benefit of any regional plan or
onmprehensive prioritization ol ecologically valusble areas.

Menitering.

Comservation banks generally suppot only very Emiled mondtormg programs, amd very basoc annml or seasomal surveys of speces amd
parameters such as water level in vemnal pools or depth of thatch in opland graszbnds. Monforing programs will provide data of Hmated
walue unless they are carefully desigmed, with defined goals, hypotheses and consideration of statsbcal power (Feeld et al 2005; Lepg and
Napgy 2006; Lindemmayer and Likess 2010, Noos 2003). A prefiminary review of the monitonng plans and anmual montaring reports for
each bank found that momboring wsoally focoses on the covered species for which a bunk was established. However, a bank's conservabion
measures are not likely o be related 1o the shundance of highly mobile at=nisk species such as Swaimson's hawk {Sureo swarirsand],
burrowing owl (Atene cmicalarie) and kit fox { Vadpes macrtis) because they have home ranges mach larger than the typacal bank.
Furthermuxe, moniioring of such species at bank properties is pot Bkely o elscidate whether changes in abundance are due w0 Eaclors at the
sile or due o regional faciors.

Challenges And Key Reforms
The resulis of our survey md.u:l:lh.bulhh private and public
sectors of the conservation banking © v umid d the

principles of conservation baodegy “and g:mll:f agree oo the
imsportan ecological 2mnd Anancial critersa for good bank sies (Og.
3] This is sagnificant because efforts o improve a program myvolve
change, aml change is always easier when the stakeholders agree on
the goals. Most survey respondents agree that the conservation
banking program has numenous challenges and that changes are
needed to the sile approval process, program stamdards, puidelines
anel policies.

Challenges.

The approval of new conservation banks amd long=term
manmzgement of established banks face many challenges {lable 1)
Comservation bankers identified the lengthy and uncertain review
process as the number one challenge o gaimng approval for a new
oonservation bank {higs. 4 and 6). By 2 wide margin, wildlife
agency stalf identifted the mumber one problem as the lack of stafl
assigred 1o the program, which i3 also partly responsible for the
show review process. Severad agency stafl also apreed with the
bamkers that the lengthy process s a major problem.

Alwgether, our sarvey of the conservation banking comminity and
oar analyses of the bank monitoring programs asd site ecological
parameters sdentified 22 site selection challenges amd 15
manzgement challenges (table 1), all of which can be linked o

three fundamental problems: (1) lack of chear standards and [View Erfupzuent]
repukatrons, (1) lack of suflicient well-trained program-dedicated
willdlife apency stall and (3) the inefliciency and ecological The Cahfornea Conservation Banking Program prolects

ounstraints of approving and managing send-alone banks. Solving Swaimson's hawk, another species of concern in the state.
these three problems will solve or redusce many of the other issues
identified by wildlife agency siadl, the private secior and owr program analyses (table [} Addressing these problens will also enhance the
lomg=term viability of comservaton banking as an effective ool for matigating the impacts of development.

Key Reforms.

Three actwmes will add these fumd: d shi ang many
of the challenges that face comservation b\a.nl:mg {1} the enactment
of state comservation banki fareds in anel lations.,

{2} securmyg funding for :L:quale agency si2lf and (3) ulnlﬂuh'mg
a regional approach o ploning and monitoring. These reforms ane
necesxary if comservation banking is to achieve its polential for
mitigating the pegative impacts of development on species of

Establishing Legal Standards

Wildhife agency personned and conservation banking practiioners
inthcated that a high prionty for refonm was establishing slandasds
for approving rew banks, designing and evaluating monitonng
prugrams and reviewing conservation perfonnance. Conservalion
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bamking practitioners also highlighied the importance of gaideld
or standards being consixient and pot changing from year (o year
once the approval process has begun for a pasticular site. From the
oonservation lanking practiioner point of view. it is cotical that
stapclards do mot change after they have 1ovested a year ar more on

e

studies and negotiations for L, ey bamd 5
agreemsents. Clear and stable standards reduce ancertamty and the
lemgth of the approval process == two off the greatest barriers and
rizks for landowmers and conservation bank firms.

Clear standands also assist he agency reviewers and bead 10 mone
consisient evaluations of proposed conservation bamks. However,
wildlife apencies amd comservation banking practitioners
emphasized that standands muest have some fexibility because Land
use aml ecological circumstances ane so varied from one region b
another and among different natural commumities. While most
wildlife apencies amd conservation banking practilioners agree that
stncedards would improve the program, the libler are reboctant b
suggest that those stamdards be adopted i fommal regnlations.

Heorwever, in January this vear, a new state law (SB[ 128)
established clear guidance for one aspect of the conservalion
banking program, the application priscess and timeline. This
oonservation banking siatme is an mportant fGrd skep, and
regulations will belp o elminale or redoce many of the magor
challenges identified by the conservation banking commumity (kg
6

Wildlife Agency Staffing

The new law may also belp bo address madequabe staffmg by

g thal fees be | to cover costs of the program. This
increases the hikelthood that funding will be provided For dedicated
prugram personnel. Legisdatively mandated programes have higher
priorty for funding and stafTing. Addifonal laws amd lati

are xtill peeded o stancdardize the process for reaching agreement
o soame of the most contentiows elements of banks: regional
oonservation prisnbies, credit value amd schedule, service area, and
moniloring requinements.

Regional Planning

[Wiew Eslargenent|

TABLE 1. Three major policy changes that address most of
the challenges and barriers of conservation banking identified
by survey respomidents

The state and federal wikilife agencies should develsp regmoml comservaton plans for conservation banking. Thix would reduce ar solve
many of the major challenges of the bank selection and approval process and the ongoing management of approved ses (lable 1) While
oonservation banking was onginally conceived as a positive aliernative 1o projeci=hy=project mitigation, the creation ol stand-alone
oonservation banks suffers many of the limatations of smgle project mitipgation. Several of the carliest banks were developed in the
oonservation plannmg area of a Natural Commuonity Conservation Plan i Seuthern California to protect coastal sage scrub habdiat of the
threatened California gnatcatcher among other species. As such, these banks could e evaluated for their regioml comservation valoe and

therr ¢ 1 1o the d

Drawbacks Of Stand-Alone Banks.

More recently approved banks are stand-alone banks. The
ecological evaluation of stand-alome banks is based on a beodogical
msessment of the sate and site visits. The imtial hiological
axsessments of conxervation banks, performed earfy inthe site
review process, are generlly very basic and lack a comprehenave
evaluation of the regiomal ecological context as well as a sie's
oomiribution to regional biodiversity and comnectivity (MNoss et al.
1997} Lacking the regiomal analyses, sites canmot be compared and
ranked, amd mferior sitex may be approved. This may explain why
the ecological valuee of sites within a region, ke the Central Valley,
wames widely. In this case, the conservaiion banking program is oot
achieving its full potential.

The lack of regional analyses and planmng also makes the task of
ohgectively evaluating the comservation value of a proposed bank
very difficult. Conservation bankers and agency scientsts conduct
their own analyses, amd this can kead 10 mxch disagreement on the
ounservation value of a site, delaying or stalling the review process.

| reserve network of the regional plans.

http:/californiaagriculture ucanr edw/landingpage cfm?article=ca v06Tn(2pB6&fulltext=y... 12/17/2013
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Stznd=alone banks may mi provide the best ecological valoe il they
are reviewed apart from a regional analyses of comervation
pricmities or at a more rebevant scological scabe (du Toae 200 0.

Menitering.

Eegonal plannang and coondimation will also improve monstormg
of bank performance. Cosservation banks must have a moaiboring
program (USFWS 2003; Wheeler and Strock 1995). There are two
problems with establishing a separate mon#oring program for each
ounservation bank. Fast, the monitring ot the scale of a single
bamk site, without companisos o regmonal species or habilat mends,
is unahle o dishnguish the impacts of conservation measures from
those of regions] environmenial changes (da Toat 20005 Noon 2003;
Bunn, unpublished). Second. banks have very limated funding for
moniloring, and 1 is sot efficient o0 manage separate mondoring
programs for each bank. Allowing landowners or comservation bank
firms o pows] resources for regional monitoring would be mone
eflacient and would provide better data 1o assess the impact of
conservation measures al the site level versos changes caused by
regional factors.

Conservation Priorities.

Eegiomal plarming could pre-identify regional conservation
pricrities, important reserve areas and corridors, brodiversaty
hotspots and threats o wildlife resources (Kiesecker et al. J009).
This kind of prics regional analysis would expedile the assessment
of credit values, determmation of appropriate servic: area and
agreemsent smong regulatory agencies and bankers on the
conservation vidue of a propesed bank site relative to the other
potential sibés in a region. A portion of the uplfront fund
commitment for each bank and a portion of the bank mansgement
funds should be pooled in 2 regional endowment (o support regronal
plamming and moaitoring of conservation banks.

Natiwmwide, there are now' over 120 approved comservalion banks
covering 100,000 acres, State wildlife depariments and the U5,
Fizh and Wildlife Service continue b Spprove mare counservalion
‘bamks each vear. Lessins beamesd from the Califomia Conservation
Banking Progrum can help guide effons o improve such pregrams
natpomwide. IF it 1% to be a successlful mechamsm for mitigation,
oonservation banking must achieve comservalion goals and be
profitable for landowners and banking practitioners. Making
conservation kanking programs a viahle economic option for mone
landowners will reguire new podicies to extablish clear and stable
stamelards, and o fund dedicated agency staff o coordinxie the
review process for proposed baniks and bo supervise establihed
bamks. Policies requiring regional approaches o priomtice knds and
design monilorng programs woukd both mcrease the performance
of conservation banking and make site sefection and approval more
eflficient. Without program reform, the program s oo difficult or
risky for most landowners, and many properties with memendous
wildbife value may never be avaibble for conservation benking.

Page 9 of 10

[¥iew Eslargement]

Califormia rangeland: ped umder a conservation bank can
provide excellent habitat for barmowmg owls. Bumowing owls
bepefit from severnl conservation banks in the Central Valley.

[¥iew Exdargement]

Corservation banks may be one of the best mechanisms for
protecting key habitat of San Joaguin kit foxes oo privale
lapeds.

The new conservation bamking Eaw is an important first step, bat does not yel provide guidance on pricnbzing sibes, nor on addressmg

regional planning or monloring.

Author Motes
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