NATIONAL WETLAND MITIGATION
BANKING STUDY
Expanding Opportunities
for Successful Mitigation:
The Private Credit Market Alternative

Institute for Water Resources
Water Resources Support Center
U.S. Army Corps of Engineers
Alexandria, Virginia 22315

Prepared by

Leonard Shabman
Virginia Tech University
Blacksburg, Virginia

and

Paul Scodari
Dennis King

King and Associates
Washington, DC

[This work is among others of the NationalWetland Mitigation Banking Study and represents anexample of possible
options for wetland mitigation banking. The findings and recommendations donot represent the position of the

Department of the Army.]

January 1994 IWR Report 94-WMB-3



National Wetland Mitigation Banking Study

This report is part of a series of reports which are being published during the National Study.
General background information pertaining to wetland mitigation banking and the scope of the
national study were the subjects of a report published during the first year of the study.

Wetlands Mitigation Banking Concept8/R Report 92-WMB}1, prepared by Richard
Reppert, Institute for Water Resources, July 1992, 25pp.

A number of reports presenting the results of the first phase of the National Study are expected
to published in 1994, in addition to this report. Among these reports:

Wetland Mitigation Banks: A Resource DocuniéWR Report 94-WMB2, prepared by

the Environmental Law Institute and the Institute for Water Resources. This report
presents bank-specific information obtained by the national study in its inventory of
banks and detailed case study histories of 22 wetland mitigation banks. The report also
includes an annotated wetland mitigation banking bibliography and a summary of study
findings on fee-based compensatory mitigation.

First phase reportIWR Report 94-WMB}4, prepared by Robert Brumbaugh and

Richard Reppert, Institute for Water Resources. Summation of findings of phase one of
the national wetland mitigation banking study and recommendations for the final study
phase.

An Examination of Wetland Programs: Opportunities for Compensatory Mitigation
LIWR Report 94-WMBL}5, prepared by Apogee Research, Inc. Sixty eight programs that
conduct or facilitate wetland restoration or creation were identified that might be
applicable to compensatory wetland mitigation. Fourteen programs with the greatest
potential are profiled in more detail.

For further information on the National Wetland Mitigation Banking Study, contact either:

Dr. Robert W. Brumbaugh Dr. Eugene Z. Stakhiv

Study Manager Chief, Policy and Special Studies Division
Institute for Water Resources Institute for Water Resources

Casey Building Casey Building

7701 Telegraph Road 7701 Telegraph Road

Alexandria, VA 22315-3868 Alexandria, VA 22315-3868

Telephone: (703) 355-3069 Telephone: (703) 355-2370

Reports may be ordered by writing (above address) or calling Arlene Nurthen, IWR
Publications, at (703) 355-3042.



TABLE OF CONTENTS

[LIST OF FIGURES$

|[ACKNOWLEDGEMENTS

II. WETLAND REGULATION AND MITIGATION CREDIT MARKETS
[A.__The Section 404 Proaram

2. Comﬁensatory_[ Mitiﬁati&n ..........................................................
|3. Regulatory Flexibility and Compensatory Mitigaﬂon
B. _ Wetland Assessmént

C. Mitiaation Alternative]; ............................................................
1. Single-User Mitigation Banks . ... .......... ... it
2. Public Commercial Banks and Fee-Based Mitigation Systems
3. Mitiaation Credit Markets: Private Commercial Banks
|D. Meshina Develoﬁment and Environmental Obieatives .................................
E. Demand and Supply for Credits: Basic Economic FACIOIS . o v e v
LE. Understanding the Effects of Regulatory Policies on Private Credit Markets

lIl. TRADING RULE REFORMS TO PROMOTE CREDIT MARKET SYSTEMS AND
LIMIT AND ALLOCATE MITIGATION FAILURERISK .. o oo e
A.  Timing of Credit Marketability, . . .. ...t

B. _Performance, Monitoring and Maintenance, and Long-Term Management Standards
C Liability Rules for Private Credit MarketS . . . ... oot e e

1. Hiaher Tradina Ratlo ..............................................................
2. Performance Boﬂds
3. Collateral Banks.

4. Insurancb

[D. Credit Valuation and Trading

1. Mitiéation Seauencihg ............................................................




IV. REGULATORY RULE REFORMS TO FACILITATE PRIVATE CREDIT MARKETIS. ............ 35

4 Market Area DEfINItION . . . . o o oo e e e e e e

A Facilitatina Market EntrL/ ........................................................... 35
1. Consistenci in Mitiaation Reauiremants ............................................. 35
2. Comf_)etition from Public Baaks .................................................... 35
3. Reﬁulation of Private Credit Pri]:es ................................................. 36

B. Watershed Planniné and Manaﬁefhent .............................................. 38

|1. Accomplishing Watershed Planning for Wetlands Categorization. ... ................... 39

V. CONCLUSIONS: REGULATORY RULES TO FACILITATE PRIVATE COMMERCIAL

BANKING . e b 43
IBIBLIOGRAPHY . . v ettt e e e e e 47
|APPENDIX |. CREDIT VALUATION AND TRADING . .. vttt e e 51

(A CIeditVAIUBHON. . . . . oo oo oo e e e e e e e e 51

1. Valuation Princiolas .............................................................. 51

[2. Valuation TECANIGUES. . . .« . . oo v e et e e e e e e 52

[Be CreditTrading. . .« v vvveee et e e e et e e 54
LAPPENDIX Il. GENERAL INTERVIEW RESULTS . « .+« e v ettt e e e e 57
LA, BanK ENfrEPRIENEUIS. . . . ottt et e et e e e e e e e e e e e e 57
(B, REQUIALOIS. . . ..o 60
LC.  RESOUICE AQENCIES. . . . o .ottt et e ettt e 62

LIST OF FIGURES

: Linked Objectives: Objectives of Regulators, Permit Applicants, and Credit Suppliets.. 17

: Regional Economic Effects on the Potential for Mitigation Credit Markets . ........... 19
: Regulatory Policies Influence Wetland Mitigation Credit Markets .. ................... 20
: Change in Confidence in Restoration SuccessOverTime. ...........coviiinann... 23



ACKNOWLEDGEMENTS

This report was prepared as part of the
National Wetland Mitigation Banking Study
conducted by the Institutéor Water Resources
(IWR), U.S.Army Corps of EngineersThe study

on private credit market alternatives was directed

by Robert Brumbaughmanager of theNational

Wetland Mitigation Banking Study. The Assistant
Secretary of thédrmy for Civil Works was given
authority for the study as provided irBection
307(d) the WaterResources Developme#ict of

1990.

The National Wetland Mitigation Banking
Study is conducted within th&VR Policy and
Special Studies Division, whose chief is Eugene Z.
Stakhiv. Thisreport and the nationalstudy has
benefitted from EugeneStakhiv's review and
guidancethroughout the course ofthe ongoing
effort. Kyle Schilling is the Director of IWR.
Richard Worthingtorhas provided studgversight
for the Directorate of Civil Works, Headquarters
of the U.S. Army Corps of Engineers
(HQUSACE).

We gratefully acknowledge thdollowing
individuals who provided informatioandpersonal
viewpoints forthis studythrough telephone and/or
personal interviews: Joseph Agozino, Arthur
Berger, Ken Bierley, CheBigelow, Kevin Carr,
Cathy Chatman, Loren ClarQouglas Davis, C.J.
Ebbert, Oliver Edstrom, Carrie Fox, Douglas

Frederick, Sarah Gannett, Edward Garbisch, James

Griswald, Richard HopenTerry Huffman, David

John, M#ttauss, Jon KuslerJames Levine,

Robin Lewis, Richard MorgarmRobert Neil, Phillip

OshitaRalph PasqualeDean Prigmore, John
Reger, Michael RolbandBrooks Stillwell, Ron
uBeo, Elizabeth White, and Robert Will. In
addition, comments on dr&fiOAs or pemits for
paitular banks written by Donald Burgess,
Davidrarrell, John Forren, Bradley Hartman,

Andreas Mager, and Thomadelborn were also
reviewed as part of the study.

Finally, wegratefully acknowledge the helpful
comments on an earlier version of thiport
provided by Robert Brumbaugh, Richard Reppert,

and Eu@takhiv of thelWR national study
team.Robert Brumbaugh also provided text on
wetland assessment methodology that was
incorporated irnthe main body of text and in
Appendix I. Othewery helpful comments were
provided by Michael DavandJulie Metz (Office

of the Assist&@dcretary of theArmy, Civil
Works)lack Chowning (HQUSACHRegulatory
Branch) RalphHeimlich (then of U.S. EPA),

Thomas Kelsch (U.S. EPA)and Robin Lewis
(Tampa, Florida).

&irly, we receiveddifferent views and

perspectivas thesemany people. Therefore,

in the challenge of reflectiradl viewpoints some
are, okcessitynot represented in this report. As

auleghe findingsandconclusions of this report

arauthers' aloneand donot represent the
views of those who were interviewed or

commented on prior drafts.



BLANK PAGE

|(Click here to skip)

Vi



EXECUTIVE SUMMARY

This report: (1) explains the concept and
functioning of private markets in wetland
mitigation credits; (2) describes the potential for
private credit markets to help the Federal wetland
regulatory program achieve thational goal of no-
net-loss inwetland function and acreage; and (3)
explains the regulatory conditionsecessary for
the widespread emergenead ecological success
of this mitigation alternative.

Mitigation credit markets are a spectase of
"mitigation banking". Mitigation banks ardarge
areas of replacement wetlands creafed the
express  purpose  of  providing off-site
compensatorymitigation for morethan onefuture
wetland development projecthe vast majority of
mitigation banks inoperationtoday aresingle-user
banks; that is,each was developed by single
large public or private developer to provide only
for its own future mitigationneeds. Bycontrast,
private mitigation credit marketsould encourage
entrepreneurs to establish commercial mitigation
banks fromwhich creditswould be sold tavetland
developers inneed of compensatory mitigation.
Such marketsould help thenation achieve no-net-
loss of wetlands by increasing the opportunity to
obtain successful compensatory mitigation for
permitted wetland losses.

On August 231993the U.S.Army Corps of
Engineersand the U.S.EnvironmentalProtection
Agency issued guidance to their field offices on
mitigation banking. The guidance, which was
endorsed by th€linton Administration'swWetland
Plan, provides a policy framewodnd conditions
for the use of mitigation banking.

On-Site Mitigation and Off-Site Mitigation
Banking

The
Federal

"mitigation sequencing'tules of the
wetland regulatory programequire

developers (i.e., permit applicantB)stoavoid

and minimize wetland impacts to etktent

practicablend then mitigate any remaining

impacts that cannot be reasonably avoided.

Compensatomyitigation is expected in the form

ofetlands createfrom uplands,the restoration

of former or severely degraded wetland areas, or

nhancing thdunctioning of existing wetlands.
These compensatory mitigationghich are
expected to beconstructed on-site (i.e., at the
permittedite) if practicable, are calleghitigation
credits.

Although Federal wetland regulations
emphasize theuse of on-site mitigation to
compensat®r unavoidable wetland impacts, the
rules provide that the use dff-site mitigation
banksmay be anacceptable alternative in certain

usitions.  Mitigation banking offers the
opportunity to obtain compensatifor wetland
impactsaused by multiplendependent or linear
development projects by locainglea large-
scale wetland mitigation project elsewhere in the
wertshed. Developersavor mitigation banking
becausecén reduce thecostsand delaysoften
associated with the permit review process.

Ratprs are interested inmitigation banking

because of its potential ecolaaivaintages. For
example,mitigation banks typicallyinvolve large-
scale replacement wetlands tlwan in many
istances more effectively maintain ecosystem

fwion than isolated on-site mitigation projects.

Despite thepotential of off-site mitigation

baking to increase the efficiency and
effectiveness of wetland regulation, its use to date

has been venyimited. This is becausé¢raditional
single-userbanking arrangements are necessarily
limited to those large publicand private
developers that routinely undertake many
imlependent orlinear development projects and
can afford a substantial up-franvestment in

Vi



Executive Summary

compensatorymitigation. In addition, regulatory
and resourceagencies andthe environmental
community often have beerreluctant to endorse
mitigation banking because of theerception that
it may lead to the "buying" of permits.

Private Versus Public Credit Markets

Mitigation credit market®ffer the opportunity
to increase the efficiencyand effectiveness of
compensatorymitigation by providingthe banking
option to a wider set of permit applicaniisdeed,
toward thisend anumber of statesnd localities
across the nation have established public
commercialbanks andpublic fee-basednitigation
systems (sometimes referred to a "in-lieu" fee
systems). Public commercial banks offer
mitigation creditsfor sale to the general public,
and use the proceed®m credit sales taecoup
the costs ofbank constructionand management.
Similarly, public fee-basedystems charge permit
fees for projectsinvolving small wetland impacts
in lieu of the directprovision of mitigation by
permittees. Fee revenues are accumulatelust
funds for the intended future provision of
replacement wetlands by the government entity.

While the broader establishment of these two
types of public mitigation systems could
potentially extend the advantages ofitigation
banking to a wider set of permit applicants,
important obstacles must first be overcome. One
major problem for establishing public banks
involves the substantialp-front public financing
needed forbank constructionand management.
Public fee-based systentsay also face financing
problems since there is no guarantee that fee
revenues accumulated intrust funds for
replacement wetlandsill not be diverted to other
uses. Moreover, bottypes of public mitigation
systems face theisk that fee revenuewill be
insufficient to coverthe full costs of providing
compensatory mitigatiotior the fill activity they
serve.

viii

Unlike commercial mitigationbanking by
public entities, a private credit marggstem
would tap tpeofit motive to encourage private
entrepreneurs to produce mitigation credits with
private capital. If entrepreneurs emerge to sell
credits tomany possiblebuyers, a private market
for wetland functionswould develop. Market
competition couldensure that mitigation credits
were provided at least cosind provide incentives
forthe further development of wetlanméstoration

technologies as crelipply firms seekout more
successful mitigation techniques.

The Benefits of Private Credit Markets

The mobtiousbenefit from privatecredit
market systems is theopportunity to secure
itrgation forthe manysmall wetland impacts that
would otherwise gainmitigated. For example,
undgeneral permits, compensatanjtigation is
oft@ot requiredwvhen wetlandalterationsare so
small that the possibility aof-site mitigation is
demedimpractical or infeasibleThe cumulative
impact of many such small wetland losses is one
cause dlippagefrom the no-net-loss goal. The
widespread establishment of private credit market
systemscould correct thisdeficiency by making
credits availablefor sale in small increments.
Regulators could then require compensatory
mitgation in cases involving small wetland
impacts by having developers purchase equivalent
credits from established private comrbaensis

Credit market systems could also have
broader application to permitted development
projects involving more significant wetland
impacts. Current wetland regulationemphasize

dinesite mitigation option inthe hope that
important site-specifizetland functions, such as
stormwater retentiand erosion control, will be
retained at the site affected by tfi# activity.
However, wetland development projects also
impact wildlife habitat and ecological "life-
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support" functionswhich may be transferable to
other locations within watersheds.

The opportunity to successfully replace lost
habitat and life-support functionsmay often be
improved by conducting mitigatioaway from the
development siteFor example, if the preference
for on-site mitigation isapplied in an inflexible
manner, opportunites to  obtain  more
environmentally desirable mitigationmay be
forgone. This caroccur if permitting decisions
pay too little attention to the possible
fragmentation, isolation, and functional degradation
of the wetlands preserved at thk site and the
replacement wetlands provided by in-kiadd on-
site mitigation.

Allowing the purchase of private market
credits in certain cases, instead of requiongsite
mitigation, could alscenableregulators to avoid
the several institutional sources of failure
associated with on-site mitigation. Foremost
among these are problems of enforcement:

1. When permits are grantembnditional on the
provision of mitigation,typically "on-site and
in-kind", often no compensation effort is ever
made.

2. If mitigation is initiated, regulators often do
not have the¢ime tocheck themitigation plans
for technical quality and feasibility or to
check the construction practices which
execute plans.

3. Often there areoo few resources tallow for
regulatory monitoring of mitigation projects
that are constructed.

4. If a mitigation project is monitored and
determined tohave failed, theremay be no
responsible party liable for rectifying that
failure.

5. If a mitigation project is constructed and
judged successful irthe short term, often
there is no assurance that tmétigation site

will be maintained as a wetlaimdo the
future.

The credit market alternativel greatly
reduce thstitutional and ecological sources of
on-site mitigation failurénherent in the current

regulatory program by leading tofdHewing
outcomes.

1. Pivate credit marketsvould tap andcombine
mitigatioexpertise, planningandcapital in a
manner that igypically not possible with on-
site mitigation projdtten if a permit
aplicant had the option of buying credits
from an establishedbank that had already
plannedfor or provided replacement wetlands,
there would beless chancethat the permit
applicant's compensatorymitigation
requirement would go unfulfilled.

2. Theonsolidated mitigation projects provided
byprivate bankswvould enable theregulatory

agency to concentrate its limited oversight and

monitoring resources on a much smaller
number of mitigation sites.

3. Regulators wdwlde more leverageand a
greater variety oftools for imposing cost
liability for mitigation failure inthe banking
optiosince regulators could dictate the
conditions under which banks could be
utilized.

4. Private banks would reduce the problem of
ecologically vulnerable mitigation sites by
consolidatingwhat would otherwise be many

isolatemhd fragmented on-site mitigation
projects into rlatively few areas of
replacement wetlands thabuld be sited and
constructed according to watershed goals.

5. The increasedlikelihood of successful
repacement wetlandand availablemitigation
credits wouldmake theevaluation of permit

applications more focused on
conerning the needor the permitand the

issues
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ecological value ofthe impacted wetland if
the permit is or is not granted.

Indeed, these advantages have been
recognized by entrepreneursand wetland
regulators inmany areas of the countrygnd two
private  commercial  mitigation banks--the
"Millhaven PlantationBank" in Screven an8urke
counties, Georgiaandthe "Florida Wetlandsbank"
in Pembroke Pines, Florida--haakeadyobtained
Federal permission to creatad sell mitigation
credits under the SectiotD4 regulatory program.
Moreover, across the nation the challenge of
creating regulations conducive to private credit
market systems is actively being discussed in a
number of states and localities.

Necessary Conditions forthe Emergence and
Success of Private Credit Markets

The two newly-permittedand adozen or so
prospective  credit suppliers (i.e., private
commercial bankers) across the country were
interviewed as part of this studyhey expected a
strongdemandor this alternativevay of satisfying
mitigation requirements provided thatdbuld be
made acceptable toregulatory and resource
agencies. The study interviews generally suggest
that a ready supply ofitigation creditswould
emergefrom entrepreneurs imany areas of the
country provided that the conditiorfer market
operationestablished by regulatoenabled credit

suppliers to earn a competitive return on
investment.
But wetland regulators have legitimate

concerns about whether the bank mitigation
projects fromwhich credits aresold will succeed
over time. The emergence of the private market
alternative and its abilty to improve the
effectiveness of compensatory mitigatidepends
on the capacity ofegulators to fashiotrading and

regulatory rules that provide enforceable
environmental safeguardsvithout being cost-
prohibitive.

Thiseport describes in detathe types of
tiag andregulatory rules that could be used to
promotethe establishmergnduse of private credit
market systesimuitaneously satisfy thgoals
of regulators, permit applicanssd private credit
sppliers. Itsconclusionsandrecommendations for
faititating the emergencend success of private
commercialbanking center around sevenajor
themes:

® Allow Early Credit Sales

Riador concernsabout allowingthe use of
yaie credit markets to satisfgnitigation
uiregpents center around the risk of
mitigation failufEhis concernmay tempt
regulators to requirgrivate commercial bank
mitigations to be implace and fully functioning
before theycould be used as compensatory
mitigation. Use of this risk-minimizing
sttagy in the credit market contextvould
force priviaaeks to bear th&ull costs of
waifiog the maturation of replacement
wetlands (i.eopportunity costs of invested
capital) as well as affailure risk costs.
Havever, thesecosts wouldprobably be too
high for most private commerciaimitigation
banks to earncanpetitive return on
investment. If a market-based tradiggstem
is to operate, theneist be opportunities for
private banks to sell credits before
replacement wetlands reacfunctional
maturity or self-maintenan@md in some
cases, perhapgen at theime mitigation is
initiated. Early credit salesnay bewarranted
when thebank site and mitigation plan
(including expertise) is favorable for
mitigation succesmd bankrules have been
establishedinit failure risk and allocate
cost liability for failure.



Establish Bank Standards for
Performance, Monitoring and
Maintenance, and Long-Term
Management

Regulators mustclarify in advance the
"contract” conditionsfor credit suppliers in
"Memoranda of Agreemengénd/or regulatory
permits. The agreements recorded in these
contracts shouldépecify (in addition to bank
siting, design, and construction
specifications):  performancstandards that
define the conditions undevhich mitigation
projects would be judged successful,
monitoring and maintenanceequirements to
detect anctorrect deficienciesand; provisions
to ensure long-term site management.
Performance standardshould provide some
leeway to account forless-than-extreme
natural events which might cause bank
mitigations to evolve along somewhat
different paths than originally planned.

Allocate Cost Liability for Mitigation
Failure

In order to ensurenitigation quality control
while maintaining the economic viability of
private credit markets,regulators should
allocate to credit suppliers those failure risk
costs resulting from non-performance with
contract requirements regarding tlkesign,
performance,and management afitigation
projects, but nofor extreme events (e.g., a
catastrophic hurricaneyvhich prevent credit
suppliers from fulfilling contract obligations.

Assure that Liability Rules Reflect
Realistic Failure Probabilities and Repair
Costs

There are a variety of mechanisms tbatild
be included in the contractr mitigation
suppliers to allocate cost liability for
mitigation failure. These mechanisms, which

Executive Summary

include higher tradingratios, performance
bonds, leases with collaterabanks, and
insurance systemsshould be viewed as
substitutes foreach other whose useould
vary by situation. Moreovethe level ofrisk
codi.e., financial assurance) established by
liability rules iany particular mitigation case
must bereasonable in consideration of
igtad failure probabilitiesand repair costs
for that case.

Establish Rules for Credit Valuation and
Trading

The establishment of private commercial
credit markesystemsrequires that the type
and level of wetlarfdactionsandecological
values #ite bank site be specified.Only if
such a functional assessment is conducted
illit be possible to judge hownanycredits
habeen createdor sale. Bankspecific
rules should be establiftredletermining
how credits will bedefined andtheir level
assessed. There are sevarathods which
have beenused in mitigation decisions for
defining mitigation creditsanddetermining the
compensationeeded when granting @ermit.
Currebiinking experiencshows that there
are amsany ways inwhich such methods can
besedi as there aredifferent banks.
Additiorddvelopment of these assessment
techniquesfor all types of permit and
mitigation decisions should be expected.

In additiontules are needed to define the

typeand sizes of wetland development
impacts for which creditscan beused to
provide compensatory mitigation, as well as
the geographic service area of banks. As with
credit definitionand evaluation, ruleslefining
bank market and service area would
necessarily depend on casad area- specific
factors and goals.

Xi
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Make Regulatory Reforms to Enhance
Market Trading

The benefits of private credit marketsould
be maximized if a sufficient number of credit
supply firms enter the marketnaking the
supply of credits adequatefor mitigation
needs. Toencourage markegntry there must
be consistency in theitigation requirements
for banks anan-site mitigation projects; there
should be no priceontrolsplaced on credits
produced by private commercidlanks and;
the market area over which creditsay be
sold should not b&oo narrowly proscribed.

Finally, if private banks are to lmncouraged,
public banks andn-lieu fee systemsshould
establishfull-cost pricing of credits to ensure
that such public mitigationsystems do not

subsidize wetland developamehtindercut
the private credit market alternative.

Incorporate Credit Markets into
Watershed Planning and Management

If the wetland regulatory program were
integrateavith regional or local watershed
panninginitiatives, the feasibilityand success
of private credit markets could be improved.



[. INTRODUCTION

National wetland policy has advanced
significantly over thetwenty yearssince wetland
protection emerged as anational environmental
concern. It is nowgenerally agreed that wetland
functions are worthy of protection and even
enhancementrom current levels. This has led to
acceptance of anational goal of no-net-loss in
wetland acreage arfdnction inthe short term, to
be followed bynet gain as théong-term goal of
Federal wetland policy. Toward thiend the
nation has sharply reduced the primapurce of
wetland loss--agricultural conversions--in  part
through policy actionsdesigned to reduce the
economic return of these activitiesFurther, a
variety of Federaland state wetlandrestoration
programs have beesuthorizedand are operating.
One report estimates that sind®89 over one
million acres of former wetlands were restored by
Federal programs alorflnteragencyCommittee on
Wetlands Restoration and Creation, 1992).
Meanwhile, continuing efforts to clarify and
improve the Federal regulatory program, the Clean
Water ActSection404 permit programandsimilar
state programd)ave helped to defindeir purpose
and scope and reduce wetland loss.

Yet, controversy and debatecontinues to
surroundthe Sectiond04 permit program. Even
the question,"what are the boundaries of a
wetland?"--which is critical for defining the
geographic extent of regulatofurisdiction--has
not yet beerdefinitively answered. Moreover, the
program's stakeholders oftesppear dissatisfied
with various otheraspects of the method and
results of the regulatory program irts current
form. Privateproperty and development interests
focus largely on the need tnprove program
efficiency. They argue that regulatory procedures
are too inflexibleand cumbersome, leading to
unnecessary costs and delays in wetland
permitting. Environmental advocates, on tiker
hand, focus onthe need tdmprove the program's

effectivenesgor maintaining wetland acreage and
function. One of their arguments is that the
compensatory mitigation requirement of the
existing progranmas advancing theno-net-loss
goal.

Rently, the Clinton Administration and
Congress (several bills) proposed program reforms
(White House Office of Environmental Policy,
1993). One Administration proposal concerns the
"compensatory mitigation” provision of wetland

regulations. These regulatory provisions,
discussed in d&gér in this report, require that
once permit applicantsve madeall practicable
efforts toavoid and minimize wetland impacts,
theynust then provide compensatompitigation
for those wetland impacts that cannot be
oeably avoided. Compensatomgitigation is
exgcted in theform of wetlandscreated from
uplands, theestoration of formewetland areas, or
the enhancement d@finctional wetlands. These
compensatitigations, which are expected to
be constructed "on-si@nd in-kind" if practicable
and environmentally desirableare called
mitigatioredits In effect, compensation
requirements trade impacted wetldiothctions for
the functions of replacement wetlands at the
permitted site.

The regulatory requiremefiot compensatory
mitigation is warranted hie no-net-loss goal.
Unfortunately, the record of sudoesen-site
ntigation is spotty, and there is widespread
concern thatlogdes of jurisdictionalvetlands
are continuing (seiRedmond,1990; Erwin, 1991,

National Research Council, 1992).

Tdchelp remedy this problem, the
Adnistration Wetland Plansupportsthe greater
use omitigation bankingto obtain compensation
for permitted wetland impacts. Mitigatibanks
are large areas of replacement wetlands created for
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the express purpose of providingff-site
compensatory mitigatiofor more than one wetland
development project, often iadvance ofproject
impacts. Mitigationbanking carreduce thecosts
and delaysassociated with the permit review
process,andthe large-scale replacement wetlands
provided by bankscan often more effectively
maintain ecosystem integrity than sevesalated,
on-site mitigation projects. The Clinton
Administration Wetland Plan, noting that "
conceptually, mitigatiorbanking,with appropriate
environmental safeguards, offersnumerous
advantages"saysthat Congress should explicitly
endorse the use dianking in theforthcoming re-
authorization othe Clean Water Act. OAugust
23, 1993,the U.S.Army Corps of Engineers and
the U.S.Environmental Protectiofgency issued
guidance to their field offices on mitigation
banking. Theguidance, which was endorsed by
the Administration Wetland Plan, providepalicy
frameworkandconditions forthe use omitigation
banking.

A. The Private Credit Market Alternative

This report: (1)explains what a private credit
market is;(2) describes the potentidibr private
markets in mitigation credits tbelp the Federal
wetland regulatory program achieve the national
goal of no-net-loss in wetlandunction and
acreage; and3) explains in detail the necessary
regulatory conditions for their widespread
emergence andcological succesghe report was
prepared as eontribution tothe U.S.Army Corps
of Engineers Institutéor Water ResourcegIWR)
"National Wetland Mitigation Banking Study".
The larger IWR study includes asurvey and
analysis of the universe of existingitigation
banks, andexplores possibleew opportunities for
the use of mitigationbanking in the Federal
wetland regulatory prograriWR, 1994). The
findings and recommendations presented in this
report, however,are the authors and do not
necessarily represent theposition of the
Department of the Army.

Privatecredit markets are a special case of
mitigatiobanking which could help the nation
achieve no-net-loss of wetlands by increasing the
opportunity to obtain successful compensatory
tigiation for permitted wetland lossesThe vast
majorityrofigation banks inoperation today
wereach developed by a single largablic or
private developer to providmly for its own
mitigation needs. Thesdraditional single-user
banking arrangements are necessdiilyited to
those large publiand private developers that
rotinely undertakemany independent or linear
development projertd canafford a substantial
up-frontinvestment in compensatory mitigation.
By contrast, private credit markggstemswould
develop if entrepreneurs were encouraged to
establish "commercidbanks to createnitigation
credfty sale to the general universe of permit
applicantsnaed of compensatory mitigation.
Private credit marketoffer the opportunity to
increase the efficiencyand effectiveness of
compensatomnitigation by providingthe banking
option to a much wider set of permit applicants.

Private mitigation credit marketsvould tap

the profit motive to encourage private
entrepreneurs to produce mitigation credits with

private capital. If entrepreneurs emerge to sell
coits to many possiblebuyers, a private market

for wetlafuthctions would develop. Market
competition coulénsure that mitigation credits

were provided at esdfand provide incentives
for theurther development of wetlanm@storation
technologies as creslitpply firms seekout more
successful mitigation techniques.

Federal regulators poinbut that to maintain
thecredibility (and ultimate success) of private
credit markdianks, theuse of mitigationbanks
will be allowed only when it isenvironmentally
desable and consistent with applicablmitigation
policies.
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B. The Benefits of Private Credit Markets

The most obvioubenefit from privatecredit
market systems is theopportunity to secure
mitigation forthe manysmall wetland impacts that
would otherwise go unmitigated.For example,
under many general permits, compensatory
mitigation is often not requiredvhen individual
wetland alterationare so small that thgossibility
of compensatioffor loss isdeemedmpractical or
infeasible. The cumulative effect ofmany such
small wetland lossesnd as aesult of limitations
in state regulation of wetlands that falutside
Federal jurisdictionmight be judged to be a cause
of slippagefrom the no-net-loss goal. If this was
determined, the widespread establishment of
private credit markesystemscould correct this
deficiency by makingcredits availablefor sale in
small increments. Regulatoould then require
compensatorymitigation in cases involving small
wetland impacts by having developers purchase
equivalent credits from established private
commercial banks.

Credit market systems could also have
broader application to regulated development
projects involving more significant wetland
impacts. Currentegulationsemphasize then-site
mitigation option inthe hope that importardite-
specific wetland functions, such as stormwater
retention anderosion control, will beretained at
the site affected by thdll activity. However,
wetland development projectdso impactwildlife
habitat and ecological "life-support" functions
which may betransferable to other locations within
watersheds.

In fact, the opportunity to successfully replace
lost habitatandlife-support functionsnay often be
improved by conducting mitigatioaway from the
development site. For example, if applied in an
inflexible manner, thenitigation sequencingules
of the regulatory program--which require permit
applicants to avoid, minimizandmitigate wetland
impacts on-site--maylimit the possibility of
successful mitigation (as well as wetland
preservation). This can occur if permitting

decisions pay too little attention to the
fragmentation, isolatioandfunctional degradation
of wetlands preserved asesult ofavoidance and
impact minimization, or of wetland replacements
provided by on-site  mitigatiorefforts.
Commercialand residential developmerttvisting
among preserved wetlands ar@rdbact of
regulatory ruleswhich stress wetland avoidance
and inpact minimization. And wetlands in the
midst of concrete parkirgts are theproduct of
the regulatorpreferencefor on-site compensatory
mitigation. As a resulthany preserved and
replacement wetlandiave diminished ecological
functions from polluted runoff, changes in
hydrologic regimesd the fragmentation of the
ndsaape whichoften isolates wetlands from
surroundinguplands, waters, and biological
rsources of the watershed. The important
implication is thatvhen wetlandfunctions lost as
aresult of permitteddevelopment are largely
transferafilin the watershed, itmay be
desirable to seaowmpensatory mitigation
through private commercial banks.

Allowingthe purchase of private market
credits, instead of reqoirisge mitigation, in
certaesescould enableregulators to reduce the
prospects of failure of on-site mitigation efforts.
Mitigation failure occursvhen apermit is granted
witdn expectation that compensatonjtigation
will be made, typicallyon-site and in-kind, but
either no compensatieffort is ever made othere
is poor quality mitigation. There have been
several sources of mitigation failure vagipect
tbe large number obn-site mitigation projects
required byhe regulatory program. These
include:

1. Insufficient technical expertise tiagulatory
agencies to adequately evaluatalfinalize a
large number of diverse mitigation plans;

2. Lack of regulatespurces to oversee and
enforce mitigation constructiorand to
conduct site monitoring over time;
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3. Difficulty in imposing financial assurance
requirements or other liabilitynechanisms to
account for the possibility of mitigation
failure;

4. Vulnerability of isolated and fragmented
replacement wetlands to functional
degradation; and

5. Lack of assurance that successhitigation
sites will bemaintained as wetlandsto the
future.

To understand howmitigation failure is
possible it is useful todescribe the existing
demandfor the on-site provision of mitigation
credits. Permit applicant®r projectsinvolving
significant wetland alterations often himgtigation
consultants tahelp themfile permit applications
and propose, designand construct mitigation
projects. In effect, these consultants sell a service
of compensatory mitigation to permit applicants.
The quality of that servicdemanded by the permit
applicant is determined by the degree of oversight
on the compensatorymitigation requirement
exercised by the regulatoggency. Ifthe only
condition on an issued permit tievelop a wetland
is that there be a regulator-approvethn for
mitigation, then once the permit issued there is
a limited incentivefor the permit applicant to go
beyond this"paper mitigation”. If the regulatory
agency monitorshe progress of theitigation and
has some enforcemembols to ensure that it is
done, themnitigation is mordikely to beinitiated.

However, even if thamitigation is initiated,
regulators often do nothave the necessary
technical expertise or the time toheck the
feasibility and quality of mitigation plans, or to
check theconstruction practiceshich execute the
plans. Then, even ithese early checks are
accomplished, often there a@o few resources to
provide for regulatory monitoring of mitigation
sites. And, ifreplacement wetlands ameonitored
and determined tdhave failed, often there is no

specified responsiéety liable for rectifying

thafailure. Finally,even ifreplacement wetlands
are successful ithe short term, often there is no
assurance that mitigation sitedll be maintained
as wetlands into the future.

Given this variety of enforcement problems
attributable largely to limited resources in the
regulatoryagency,the skepticism ofterexpressed
aboutcompensatory mitigation is understandable.
It istheseinstitutional failureswhich are the cause
of much mitigation failure, despitthe often cited
criticism of the current state-of-the-art in the
science and engineering ofwetlands restoration

and creatiorThe sources of on-site mitigation

failure could be offset part by giving permit
applicants theoption of providing compensatory
mitigation through private credit markets.

A credit mavkbty begins with the
recognition that permit applicants want wetland
developmgerrmits buthave noparticular long-
term interest in wetldhdsegulatoryagency,
othe otherhand, wants tgrotectandrestore the
ecobgical functions of watershedand has no
central interest in the development projects of
pemit applicants. Meanwhile, wetlarrdstoration
firms want tarofit by creating mitigation credits
for sale to permit applicaasl atthe samdime
have theuality of their work acknowledged by
regulators (in order tadvance their future
prospects in the credit supply busine33)ese
different objectives have the potential for
negotiations thatan makeall interests better off,
which is the essence of markets.

The privatecredit market alternative, if
carefullgtructured, offers a competitive economic
ratn oninvestment to privateestoration firms
and an expeditednit review procesfor many
permit applicants. Most importantly, credit trading
wouldbenefit the public by increasing the
opportunity to obtain successful compensatory
migation for permitted wetland losses.
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Specifically, the credit market alternatiwgould
lead to thdollowing outcomeswvhich are essential
for attainment of the no-net-loss goal.

1. Private credit marketsould tap andcombine
mitigation expertiseplanning, anctapital in a
manner that is not possible withon-site
mitigation  projects for many permit
applicants. Then if apermit applicantad the
option of buyingcredits from an established
bank thathad alreadycarefully plannedor or
provided replacement wetlands, theseuld
be less chance that the permit applicant's
compensatory mitigation requirementould
go unfulfilled.

2. The consolidated mitigation projects provided
by private bankswvould enable theregulatory
agency to concentrate its limited oversight and
monitoring resources on a much smaller
number of mitigation sites.

3. Regulators woulchave more leverageand a
greater variety oftools for imposing cost
liability for mitigation failure inthe banking
option since regulators could dictate the
conditions underwhich bankscould create
and sell credits.

4. Private banks would reduce the problem of
ecologically vulnerable mitigation sites by
consolidating whatvould otherwise be many
isolated and fragmented on-site mitigation
projects into relatively few areas of
replacement wetlands thabuld be sited and
constructed according to watershed goals.

5. The reality of successful replacement
wetlands and available mitigation credits
would make the evaluation of permit
applications more focused on issues
concerning the neefbr the permitand the
ecological value ofthe impacted wetland if
the permit is or is notgranted. These
important permitting issues woulthen be
divorced from concernsaboutthe possibility
and likelihood of successful mitigation.

Indeed, these advantages have been
recognized by entrepreneuand wetland
regulatorgnany areas of the countrygnd two
private  commercial  mitigation banks--the
"MillhavenPlantationBank" in Screven anBurke
counties, Georgiandthe "Florida Wetlandsbank"
in Rmbroke Pines, Florida--hawadreadyobtained
Federal permission to creaed sell mitigation
cedits under the Sectiof04 regulatory program.
And, across the nation the challenge of creating
regulations conducive to private credit market
systems isctively being discussed in a number of
states and localities.

Thereare localities and circumstances where
credit markets cannot improve prospects for
successful mitigatidhere suitable restoration

sites or sources of watir wetland restoration
projasiot availablefor example,producing
itigation credits may be impossible. Where
wetland developmenhas profitable enough for
permitseekers to afford high-qualitpitigation the
demanébr creditsmay betoo small for the credit
market alternative to succeed. However,
prospectsfor successful mitigatiorcredit markets
are limited in moases by the same geo-physical
and economic conditions tHemit opportunities
for successful mitigation afy kind. In general
the opportunities for mitigatiomredit markets to
helfurther the no-net-loss goal existvherever
ithg ation isviewed as an acceptable alternative to
prohibiting all wetland development.

C. Study Objectives and Approach

This report describethe results of aranalysis
of the potentiaffor using mitigation creditarket

systems to increase the success of compensatory

mitigation undewetland regulatory programs.
The specific objectives of the study were to:

1. Degibe the general operation of and
@oomic forces and regulatory policies
affecting private markets in  wetland
mitigation credits;




Introduction

2. Explain thetypes oftradingrulesnecessary to
promote the economic viability of credit
markets systems whilémiting and allocating
the risk of mitigation failure; and

3. Investigate andecommend regulatomeforms
which could enhance the ability of credit
market systems to help tmation achieve the
no-net-loss and net gain wetland goals.

The study begamvith the development of an
analytical framework to examine horegulatory
policies might affect the economics of private
credit markets. The model resulted inseveral
working hypotheses relating to the ability of
private credit markets to operate under alternative
trading and regulatory rules. With these
hypotheses in mindguestions were developed
which served as thstructure forinterviews with a
variety of stakeholders in wetlandegulation
acrossthe country, including prospective private
credit suppliers (the terms credit suppliers and
commercial mitigation banks are treated as
synonyms andused interchangeablyhroughout
this report), mitigation consultantsnd Federal,
state, andlocal wetland regulatorsand resource
agency officials. Interviews with prospective
credit suppliers included entrepreneursvarious
stages of developingpmmercial mitigatiorbanks.
Some of the prospective credit suppliers had
already developed carefully considered bank
proposal and were actively negotiating bank
agreements withegulators, while othergere just
beginning the planning proced3uring thecourse
of the study, the MillhaverPlantationbank and
Florida Wetlandsbank secured Federal permits
authorizing credit sales. The regulators and
resource agency field staff interviewedfor this
study camefrom the specific areas in which the
newly-permitted and prospective commercial
banks are locate@nd from statesand localities
which  have recently incorporated or are
considering incorporatingules for credit market
systems within their wetland programs.

The perspectivend experiences of the
interviewees were used to maddgonfirm the
working hypotheses, refine the analytical
framework, and develop findings and

recommendations on how tradirajnd regulatory
rules could bfashioned to promotthe emergence
anektological success of private credit markets.
A generdiscussion of the interviewesults is
found in Appendix II.

D. Plan of the Report

Section Il briefly reviews the compensatory
miigation requirements ofietland regulations, the
ability to evaluate wetlands as part of the
compengaiitigation requirementsand recent
developments imitigation policy and practice.
This section also discussethe private credit
market alternative in greater detaiigd examines
howmarket forcesandvarious creditradingrules
can affect the suppndfdemandor mitigation
creditbe trading rules include a set of bank
requiremenramd conditions on tradewhich must
benet before credits can be created and sold.

Sectioli examines how the tradingules
govening private credit marketscould be
fashioned to promotehe economic viability of

credit maystems and managhe risks of
mitigation project failur&he centralconclusion
is that the widespread emergence of private credit
market systems hinges alowing credits sales to
occur before bank wetlands have reached
functional maturity or self-maintenance. However,
loveihg suchearly credit saleswithout adequate
safeguardgould increase the risk omitigation
project failureborne by the public. Other trading
rules whizdn beused to minimizeand allocate
the risks of mitigatitailure are then described.

Section IV discusses regulatory policy
refomvtsch could enhance théenefits of credit



Introduction

trading systems.The primary recommendation is
to reduce barriers to marketntry by private
mitigation supplyfirms. Also, greater flexibility in
the Federal permit review proceseuld advance
private credit markets if mitigation sequencing
rules were part of a comprehensive wetlands
watershed planning process.

Section V, theconclusions, identifieshe key
considerations that should be included in any
regulationand guidancefor the establishment and

use ofrivate credit markets. Appendix |
discussekey conceptual issues relating to the
valation and trading of mitigation credits.
Finally, Appendix provides a summary review of
dreneral perspectives on private credit markets
uncovered in the study interviews with existing and
prospective credit suppliers, wetkgaators,
and resourcegencyfield staff. The expectations
and concerns of these parties regarding credit
market systems are discussed here.
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The principal Federal program regulating
wetlandsevolved pursuant to SectiofD4 of the
Federal WatePollution ControlAct Amendments
of 1972. Building on or expanding beyond the
Section404 program,many states also administer
wetland protection programfor areas which do
not fall under Federal regulatory jurisdiction. The
contentandrecommendations of this report relating
to mitigation credit markesystems andegulatory
reforms refer directly to the Sectidi®4 program,
but are equally applicable to state programs. In
fact, several states are currently developing, and
Florida and Maryland have already enacted,
legislation which relates directly to théopic of
this paper: the establishmeand use of private
credit market systems as part of wetland
regulation.

A. The Section 404 Program

The Sectiord04 regulatory program requires
permits for activitiesinvolving the discharge of
dredge or fill material intdWaters of the United
States", which includesmost wetlands. The
permitting processeeks to ensure thartivities
associated with dischargésto wetlands proceed
only if they are in the public interestnd comply
with certain environmental standards.

The program is administered jointly by the
U.S. Army Corps of Engineers (the "Corps") and
the U.S.Environmental Protectiodgency (EPA),
with advice from the U.S. Fish and Wildlife
Service andhe NationalMarine Fisheries Service.
The Corps handles the day-to-dayprogram
administration, including reviewingnd deciding
upon standard “individual" permiapplications.
Among other responsibilities under the program,

the EPA developed the environmental standards by

which the Corps judges individual permit
applications--the Sectiof04(b)(1)guidelines, and

[I. WETLAND REGULATION AND
MITIGATION CREDIT MARKETS

also shares enforcement responsibility with the
Corps.

TheCorps also issues'general® permits
authorizing classes of actiwtigish aresimilar
in ature and deemed, individually and
cumulativelyresult in no morehan minimal
adverse environmental effects. General permits do
not requireletailed project-specific review by the
Corpsand can beissued on a nationwide,
regionwide, or statewide basis.

1. Mitigation Sequencing: The Section
404(b)(1) guidelines setout the environmental
criteria that must be satisfied before an individual
permitan be granted. These-called "mitigation
sequencing'rules setout three requirements for
permits granted under the regulatory program. The
first requirementsays that no dischargecan be
permitted if there is a practicable alternative to the
proposed development thatvould have less
adverse impact on the aquatic environment.
the determination of which dischargesdad the
guidelines createpeesumption that practicable
alternativase availabldor anyproject that is not
"waer-dependent." However, it @lso the case
that the alternative is usualpected to be one
that is available to the permit applicant.

For

The mitigation sequencingiles spellout two
more criteria that mushddein succession once

the Corps determines that the proposed project of

a permit applicant cannot reasonably be expected
to avoid a wetland area. The second step in
sequencing states that dischatgesetlands can
be permittednly whenpermit applicants take all
"appopriate and practicable” steps taminimize
unavoidable wetland impacts. Permit applicants
mtretn compensatdor thosewetland impacts
remaining alfteappropriate and practicable
affts have been made tavoid and minimize
projects impacts. Compensatiay beprovided
by restoring former wetlandsnhancingexisting
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wetlands, andthe creation of wetlands from
uplands. To simplify discussion, the term
"restoration” is usedthroughout this report to
describe all types of mitigation compensation
although it actually refers to a specifigpe of
compensatory action.)

2. Compensatory Mitigation: In 1990 the
Army and the EPA signed a Memorandum of
Agreement (MOA) clarifying, amongther things,
the procedures to be used in determining when
compensation is requirednd the types andevels

of compensationnecessary to complyith the
Section 404(b)(1puidelines. It specifies that the
compensation requiremerdan be metthrough
efforts to restoreenhance, or create wetlands that
replace the wetlandunctions lost as a result of
permitted projects. The MOA specifies a
preferencefor mitigation to be on omnearby the
permitted areasnd to bewetlands of the same
kind--this is the so-called "on-site, in-kind"
preference.

The MOA also establishes a minimwne-to-
one replacementatio for wetlands functions to
advance the no-net-loss goal. Critical to
establishing a replacement requirement is the
protocol forassessing thiinctionsand ecological
valueslost fromthefill activity andthe functional
values that might be realized at the replacement
wetlands site. Without such analysis, the
determination of whether trading a permitted site
will achieve no-net-loss can not be made.

As the Section404 program hasgrown,
advancements in treophistication othe protocols
for functional wetlands assessmduatve followed.
However, the state of the art in wetlarfidsctional
assessment till in its experimental stagand the
approaches tdunctional assessmemnary greatly
acrosspermit decisions. One alternativehas been
to establish the assessmanti makepermit trades
according to wetlandsypes (ex.emergent shrub,
bottomland hardwood, etc.).The implication of

this approach is that an acre of the wetlands "type"
can be traded another acre of that sartype".
Some adjustmentor an expected difference in
functional valueay bemade if the replacement
wetland is newhconstructed or restoreand the
ilfed wetlands was an ecologically mature site. In
such cases the compensatio@y be torequire
morethan one acre of the replacement wetlands for
the maturgte (King, Bohlerand Adler,1993). In
other cases, compensation requiréaentseen
adjusted upwards to accofamtfailure risk or to
advance net gairgoing beyondno-net loss. The
special considerations whichust be considered
in establishing credit valuati@md "trading ratios"
are further explored later in this Seatidnin
Appendix .

3. Regulatory Flexibility and Compensatory
Mitigation: In the regulatory review of any
individual permit applicatioegulatorshave the
flexibility to scale the regulatory response
according to thenctional level of the wetland, the

nature of the proposed dischargadthe potential
environmental impact of the proposed discharge.
It islikely that the degree afegulatory flexibility
exercised in the permitting review process varies
significantly by region, however, since the Section
404 program is administered by a nutdyps of
districtsand EPA regional offices around the
country. For example, less flexibility is probably

exercised in areas of the country characterized by

few remaining wetlandsd strong development
pressure.

Regardless of how much regulatory flexibility
exists imny given region, however, thaitigation
squencing rules require that permiapplicants
must firstmakeall practicable efforts to avoid and
minimize project impacts before compensatory
mitigation is even considered in the granting of
permits.Thus, for example,regulators would be

required teny apermitfor a projectthat would

produce significant wetland impacts if a less

adaaging practicablealternative for the project
were availablegven if thepermit applicanbffered

10
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to provide compensatory mitigation that clearly
would more thanoffset the wetland impacts of the
proposed discharge.

B. Wetland Assessment

Compensatory mitigation requirements are
established by assuring that the wetldndctions
lost at the permitted site are replaced by the
functionsmade available at theompensation site.
The functions available ghe compensation site
are termed "mitigation credits". Mitigation credits
are measures of the increase in wetlamdttional
value achieved at theitigation site, inexcess of
the functional valuethe site would have had
without anywetland creation orestoration effort.
Clearly, having protocols to establish the
mitigation credits fronthe compensation wetland,
as well as thefunctional value losses at the
permitted site, areritical to determiningwhether
compensation will achieve no-net-loss.

Wetland functional assessment requires: (1)
predicting the effects of human activity on the
componentsand properties of the wetlanteing
affected and orthe wetland sitébeing created or
restored;and (2) relating these predicted properties
to positiveandnegative changes in tlsgirrounding
ecosystem.  Assessment methods th#er a
strong predictive capabilityhave yet to be
developed as part of a far-reaching research
program (Zedlerand Kentula, 1986; Bedford and
Preston, 1988; The Conservation Foundation,
1988).

Indeed, the developmentand application of
ecologicaltheory hasot kept pacewith the needs
of society to makeeffective resourceallocation
decisions (National ResearctCouncil, 1986;
Baskerville, 1986). Wetland assessmertbols
have been noexception. There are many
unknowns and considerable uncertainty
surrounding even those key ecosystem--and
wetland--properties that arthought to be well
understood, at least in a theoretic@nse. The

Conservalonndation(1988) summarized the
incompletad uncertain information on wetlands:

The information currently available about wetlands
is oftenincompleteand uncertain. Areffective
wetlands protectionand management program
demands betteinformation about howwetland
ecogstems operate, how they perfortheir
diverse functions, how thegenctions should be
measured, howwetland valuesand ecosystem
stability are affected byarious types of threats,
and ahost of factorgelated tothe characteristics
of the resources.

Nonetheless, a range of practical wetland
assessment approachésve been developed to
organizeand synthesizewvailable information and
expert judgement in order to decessaryvetland
assessments (Setppendix 1). Thesemethods
have beencriticized by scientists (Preston and
Bedford, 1988), but for the most part,regulators
and practicing environmental planners are very
satisfied with practical utility of these methods
(Kusler and Rexinger, 1986).

Wetland scientists recognize theneed for
practical assessmembols. However, many feel
that, while theinformation included to support the
assessments methodsy well be weak (but still
the best available), the methods it incorporate
that information into amssessment of a wetland's
place within a surroundinglandscape and
ecosystem, especially as related to habjide
support) functions. Thesecritics would point out
that there are some aspects of th&tionships
between wetland siteand surroundinglandscapes
(and characteristics such as wetland patch size,
density, andconnectivity) thatcan andshould be
made part of the assessment process (Stakhiv,
1991).

In particular, the wetlands assessnyatocol
must recognize theumulative ecological effects
of a permitted wetlandoss to be sure that the
mitigation wetland offers full compensation
(Stakhiv,1988; 1991). Cumulative effectsan be
taken into account by focusing dhe landscape
scale (Harris, 1988; Whigham et. al., 1988;

11
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Brinson, 1988; Klopatek, 1988; and Lee and
Gosselink, 1988). Some point out that a
landscape-objective  approach to  wetlands
evaluation might be preferred rather than an
approach that amalgamates wetland values
essentiallyfocusing only on ecological properties
(Stakhiv, 1991).

Wetland assessments generdilgve focused
narrowly at the site level on specific wetland
functions, such as particular fisand wildlife
habitat, or on an amalgamation of a limited suite of
wetland functions. However, in othetases,
mitigation analyses, anthe resulting compensation
requirements in the permit that was issued have
been based on creatiwgays to assess wetland
functions directly or indirectly, landscape
considerations notwithstanding.

If watershed goalfocus on a suite ofretland
functions, then creditvaluation protocolcan be
built around an assessment methcapable of
evaluating such a range dtinctions (e.g., the
"Wetland EvaluationTechnique"). If, on thether
hand, watershed neeftscus primarily on wildlife
habitat, this might dictate the use of a narrowly-
defined assessment method basedhat wetland
function (e.g., the "Habitat Evaluation
Procedures"). Bothapproaches areauseful for
evaluating compensatory mitigation requirements
involving like wetlandtypes, andmight also be
tailored to evaluate trades of dissimilaetlands
when such out-of-kind compensatorymitigation
would contribute  to watershed  goals.
Alternatively, if watershed needdictate in-kind
compensatorynitigation, credit valuation might be
based on a more simplified method for
subjectively scoring acres of like wetlatypes.

C. Mitigation Alternatives

Although the 1990 MOA emphasizes the use
of on-site mitigation to compensate for
unavoidable wetland impacts, it recognizes
mitigation banking as an acceptablkdternative
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underspecific criteria designed to ensure
mitigation success.Interim national guidance for
the establishamehtise of wetlandmitigation
banks unded@gprogram was issued jointly by
the &RAthe Corps to their fieldbffices on
AugugB, 1993. Theguidelines definenitigation
batng as "..the restoration, creation,
enhancement, and, iexceptional circumstances,
preservation ofetlands or other aquatic habitats
pesssly for the purpose of providing
compensatory mitigation iadvance of discharges
into wetlands permitted tmeleSection 404
regulatory program.”

The interim guidelines, as well as earlier draft

and final guidance documents produceakibys
EPA regiorend Corps districts, stress that
regulators should reddreestablishment of bank
sites in advancé.e., in placeand functioning) of
project impacts. Oncebank iscertified for use
byregulators, it provides mitigation credits that
can be tradddr units of permitted wetlandoss.
As wetlantbssesare permitted by theegulatory
agecy, debits are made to tHmank, reducing its
credit balance. Theterms by which creditsan be
traded units of permitted wetlandloss--the
trading or compensation ratigis typically set by
regulators toachieve no-net-loss in wetland
function and acreage.

Mitigationbanking offers the opportunity to
obtain compensatiofor the loss of wetland
functionscaused by multipléndependent or linear

development projects through a single, large-scale
wetland mitigation project located elsewhere in the
watershed. Banking has several advantages.

® Banking provides large-scalestorations and
long-term management thatcan more
effectively maintain ecosystem integrity than
isolated, on-site mitigation projects.

® Banking, by providing pre-planned or
advanced replacemadtlands, reduces
intertemporal losses of wetland functions and

increases the certainty that compensatory

mitigation will be realized.
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® Banking reduces compensatiogosts by
realizing economies-of-scale in thpeovision
of compensatory mitigation.

® Banking provides greater predictability to
qualifying permit applicants by reducing the
cost and delaysften associated with the
permit review process.

1. Single-User Mitigation Banks: The ability
of mitigation banking toimprove theeconomic
efficiency and environmental effectiveness of
wetland regulationhas beenconstrained by its
limited use to date, however. A recenurvey and
analysis of mitigation banks conducted by IWR
(1994), with the assistance of the Environmental
Law Institute, found that ofthe 44 banks in
operation as of Summém92,over 90 percent of
these bank$40 of 44)were developednd used
exclusively by a single public or privatntity to
providefor its own future mitigationneeds. What
has effectively beemegotiated in thistype of
"single-user'"bank is areduction in permit review
requirementsfor a single developer whdas a
sequence ohighly certain wetlands development
activities. Suchbanks ardimited to those large
public and private developers whichroutinely
undertake many independentprojects, and can
afford the substantial up-front investment in
compensatory mitigation. For example,
approximately 70 percent of the operatipgnks
identified in the Institutefor Water Resources
study were established by government or quasi-
government agencies to compensdter the
wetland impacts of their own publinfrastructure
projects.

2. Public Commercial Banks and Fee-Based
Mitigation Systems: In an effort toextend the
advantages of banking to moader set of permit
applicants, a few governmenand non-profit

entities have subsidized theconstruction and
operation of public "commercialbanks. These
banks offer mitigation credit§or sale to the
general public,and the proceeddrom sales are

used to recoupe costs ofbankconstruction and
management.

Similarly, a number of statesand localities
have established public fee-bawmdifation
systems, sometimes referred to as "in-lieu fee

systems" or "mitigation trusts”, for permitted
projects involving small wetland impacts in which

on-site mitigation projects would befeasible or

impractical (IWR, 1994). Public fee-based

systems charg@ermit fees inlieu of the direct
provision of mitigation bpermittees. Revenues
from fees ameumulated in trustunds for the
intendefditure provision of replacement wetlands
by the government entity.

iWwhhe broader establishment of these two
public mitigation systems could extend the
advantagesmitigation banking to a wideset of
permitapplicants, each is facedith potentially
serious problems whicmust first be overcome.
Onemajor problem for establishing public
comnercial banksinvolves the substantialp-front
fiancing needsfor bank construction and
management. For example, the Oregorstate
lstgiture authorizedthe creation of state
wedhds bankshut the statehasnot yet been able
to povide the needed funds for bank
caimalization. Fee-based mitigatiosystems may
also face financing problems since there is no
guarantee that dedicatingllected fees tatrust
fundswill protect the receiptsfrom other uses.
Some stathave "raided'trust funds established
fdremopurposes. For example, in Maryland a
portion ofthe landtitle transfertax was to be
ddicated to the purchase of development rights
for farmland. However, over time sometafse
funds have been allocated to other purposes.

3. Mitigation  Credit Markets:  Private
Commercial Banks: A parallel, but less active,
interest of all levels of government involves a
pvate market approach tomitigation credit
ading. In1991,then PresiderBush indicated his
interest in encouraging a "market-basetijation
program iwhich private entrepreneurs, who have
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no wetland development of their own to
compensatdor, would create mitigation credits for
sale to permit applicants imeed ofcompensatory
mitigation under the Sectiod04 program. Unlike
commercial banking by public entities, a private
credit marketsystemwould tap theprofit motive

to encourage private entrepreneurs to create
mitigation credits with private capital. If a number
of suppliers emerge tosell credits to many
possible buyers, a markébr wetland functions
would develop. Market competition could ensure
that mitigation credits were provided at least
cost, and provide incentives for the further
development of wetlands restoratiscience and
technology as restoratiotirms seekout more
successful restoration techniques.

Althoughthe Bush Administration favored the
idea of private markets imitigation creditslittle
progress wasmade in developing theoncept.
Still, interest in the general theme ofitigation
banking remainstrong in thenew administration
and in Congressand this interestmay include
private commercial banks. The Clinton
Administration Wetland Plan released on August
24, 1993 expressessupport for the use of
mitigation banking in the Federal regulatory
program. The plan states that:

"Congress shoul@éndorse theappropriateuse of
banking as @ompensatory mitigation option under
the Section 404 regulatory program,within
environmentally sound limits.  Congressshould
also explicitly allowuse of the Stat&evolving
Fund by States taapitalize mitigationbanks"
(White House Office ofEnvironmental Policy,
1993).

It is wunclear whether the Administration's
recommendatiorfor the use of Federal funds to
capitalize statéanksrefers to the establishment of
public commercial or single-usdyanks. If the
former, thiswould suggest that the Administration
supports the general concept of commercial
banking, whichcould also includeprivate sector
bank ventures.

Furthemm of the four mostpopular wetland
reform bills introduced in Congress in 1993
supporthe use of mitigation banking in the
Federal regulatory program. In the Senate, S.
1114, Titkll providesfor the development of
Federal rules for the establishment, use,
mainteramteversight of publicand private
mitigation banks. OneHouse bill--H.R. 1330--
would establish a mitigatiorbanking program in
every state to promote both pubdind private
banks. Like theAdministration Plan, these two
bills do not explicitly endorse private commercial
banking, butleave open the possibility. Another
wetlands reform bill--H.R. 3465--that would
establish abanking programdoes not mention
commercial banking. Aourth wetlandsreform
bill in the House--H.R. 350--does not mention
mitigation banking.

Certain statesnd localities have moved
ahead of Federal lawand policy by explicitly
authorizing private mitigation credit markets. In
Phcer County, California,for example, thdocal
government has developed extensive draft

guidelines to encourage dheration of
commerciahitigation banks,including specifying
the conditionsinder which creditscould be
createdl sold. By providing these guidelines
the county hopes to encourage private investment
in wetlandrestoration. The credits createdvould
be sold to developers needistpte permits for
wetland impacts which fall outside 404
jurisdiction, but which are regulated under
California law.

At the state level, thdaryland legislature in
1993 passed amitigation banking law that
expresslyauthorizesthe establishmenand use of
private commerciabanks in thestate's regulatory
program. The newlaw is intended to encourage
the use of private credit markets to furtliee no-
net-loss andhet gains goals of th£989 Maryland
Nontidal Wetlands Protection Act. The law
directs the state regulatoryagency to issue
regulations relating to all facets of the
establishmentand use of private commercial
banks. In Florida,the State Department of
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Environmental Regulation is draftingegulatory
guidelinesfor private mitigationbanking. As in
Maryland, theseguidelines are beingssued in
response to a legislative directive.

Although Federal lawhas yet tospecifically
authorize the establishmentand use of private
commercial mitigationbanks in theSection 404
program, two private commercial banks--the
Millh aven Plantation Bank in Georgia and the
Florida Wetlandsbank--each received in 1993
Department ofArmy permits to createand sell
mitigation credits undethe 404 program. And
more than a dozerother private commercial
banking ventures are currently being planned, and
at least one appears to be neariregulatory
approval. (TheFina Laterrebank inLouisiana was
actually thefirst private bank toobtain regulatory
permission to offer creditfor commercial sale to
the general public. However, thisank was
originally developed as a single-usbank, and
subsequent credit sales frothne bank were the
result of the ownemaking the bestise of credits
remaining afterits own mitigation needs had
already been met.)

Interviews conducted with Federahd state
regulatorswho were (are) involved in reviewing
and approving the newly-permitteghd emerging
private commerciabanksindicate thatthey were
willing to forge aheadwith negotiation of these
ventures in the absence explicit Federal policy
and guidance because tdcal needsfor more
readily available and ecologically successful
alternatives to on-site mitigation, particularly for
small wetland impacts. Regulators pointed
specifically to the opportunitjor using private
banks to increase the chance abtaining
successful compensatory mitigation icases
involving small wetland impacts allowed under
general permits.

Although private commerciabanking is now
a reality under the Sectio®04 program in two
small areas of the countgnd will likely expand
to other areas in thaear future, the widespread
emergence of privateiitigation credit markets is

not assured. Wetland restorationscreated for
credit sales require large-scale investments by
entrepreneurand such investmentsvill be made
only if there is an expectationptbéits from

sales willyield acompetitive return on investment.
This profit potential in turdepends omegulatory
policiesvhich dictate thedemandfor permits and
influence theost of producing mitigation credits.
The veryexistenceand structure of markets in
wetland mitigationcredits depend on regulatory
policies.

D. Meshing Development and Environmental
Objectives

The operation of private credit markets to
assure mitigation success requibesgaining
among three agents: credit suppliers, permit
apptants, and regulators. Each hasits own

objectives and constraints,and eachapproaches
mitigation credit trading wiits own expectations
and strategies. To a large extenbpipertunities
andconstraints faced by credit suppliers and
permit applicadspend orregulatory goals and
the trading rules established by regulators to
abieve them. (Other agents, such as
environmental interest grampg,havetheir own
agenda regardingjtigation tradingwhich they try
to advance hgfluencing regulators).The ability
of mitigation credit markets to ntieetobjectives
of althree groupswill determine whether or not
they can operate to provide compensatory
mitigation.

The objective gfermit applicants is to
maximize the rate oBturn on investments in
wetland development projects. To the extent that
penit applicants are required bgegulators to

provide mitigatitwey will try to minimize the
costs of this requirement so as to maximize
development returns. The objective of credit
suppliersis to maximize the rate ofeturn on
investments in wetlamdstoration. They will try
tominimize their costs so as to maximize their own
return on investment.

15



Wetland Regulation and
Mitigation Credit Markets

If a permit applicantbuys credits from a
supplier to meet a mitigation requirement, what the
applicant is really purchasing et mitigation, per
se, but adevelopment permit. That is, the
willingness of permit applicants tpay for credits
is established by the regulatory requirement for
compensatory mitigation as a condition for
receiving permits. Because of this, a normal
market exchange betweerparmit applicanand a
credit supplier cannot bexpected toresult in
assured, long-term mitigation success. In the
absence ofany conditions imposed byegulators
to minimize the risk ofnitigation failure, there is
no economic incentive in thexchangdor permit
applicants to strivdor self-maintaining wetlands
as a mitigation product. In fact, sinttee potential
profits of permit applicants is inversely related to
mitigation costs, there is an economic incentive to
minimize mitigation costs and, therefore, mitigation
quality.

The poorsuccess rate observddr on-site
mitigation efforts reflects itarge part these poor
incentivesfor successfulvetlandrestorationgsee:
National ResearciCouncil, 1992). The existing
market for on-site mitigation illustrates that when
regulators do not establish adequate design
standards, enforce actual construction, or hold
permit applicantgor mitigation suppliers)iable
for mitigation project failure,permit applicants
can and often wil reduce restoration
expenditures at theexpense of long-term
mitigation success.

The objective ofregulatorsis to protect the
wetland functions in awatershed. The 404
regulatory programhas administratively adopted a
policy goal of achievingno-net-loss in wetland
function, to be followed byet gain, to meet this
objective. These goals are theresult of legal
mandates which govern tredministration of the
regulatory program.

Figure 1 illustratesthe necessargonditions
for mitigation credit markets to operadé@d serve
the objectives of permit applicants, credit

suppliergndregulators. The shaded, overlapping
area represents satuationwhere the objectives of
all groupare satisfied: credit supplieshd permit
applicantgach earn aleast some profitand the
no-net-loss goal of regulators is achieved.

E. Demand and Supply for Credits: Basic

Economic Factors

This seetiamines the effect of regional
economic factors othe potential for private
migation credit markets. For purposes of

illustration, it abstracts fronthe regulatorypolicy
environment so that the general ecorfontes
affecting credit markets can be described.

Entrepremewrkl supply mitigation credits
amy given region if they could expect to earn a
competitive return on investments in wetlands
restoration. Assume thatregulatorshave made it
cleathattheywill not subsidize credit suppliers in
anyaw but will allow credits to be sold after
nitigation sites achieve some clearly specified
criteria. Assumdurther that credit suppliers are
confident thatthey cansatisfy these criteria and
can produce credits certifieidr sale immediately
after completing mitigation construction at the
project sites. Under theseconditions, thepresent
value cost of producing credits fse only factor
that determines the willingness ahitigation
suppliers to sell credits at different prices. Given
fully competitive markets, thposition and slope
of the supply curvefor credits would be
determined by theosts of producing credits,
including interest charges on invested capitatil
the dite are sold,and the risk costs from
possible failure of mitigation sites before credits
are certified for sale.

Demand for mitigation credits in most
geographic regions exists among land developers,
highway departmentsand other organizations that
must provide mitigation in order $atisfy permit
coditions. These potential buyers of
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PRIVATE CREDIT
SUPPLIERS

Objective is to maximize
the net economic return on
wetlands restoration

loss or net

Objective is to maximize the

Objective is to obtain a no-net
ain in
watershed function

PERMIT APPLICANTS

net return on wetlands
development

Figure 1. Linked Objectives of Regulators, Permit Applicants, and Credit Suppliers

mitigation credits willdemandcreditsonly if credit
prices are less than test of on-site mitigation or
self-initiated off-site mitigationand still offer a
positive rate of return fronreceiving permits.
These economic factors, across all permit
applicants, establish thdemand for mitigation
credits at various prices--the positiandslope of
the demand curve for mitigation credits.

The position and slope of thesupply and
demand curves are determinedpogduction costs
and wetlands development pressure, respectively,
in each geographic region. However, it is the
interaction of supply and demandwithin each
region that establishes credit prigagithe number
of credits needing to be supplied. Since the

ecommic forces establishingthe supply and
demand for mitigation credits vary across
geogaphic regions, there is no reason expect
that credit marketdl emerge everywhere, or that
the amoutradéd creditsvould be significant.

To llustrate some potential regional
differences, compare the prattieles of North
Dakota thatcan berestored relatively quickly and
inexpensivelyith the coastal emergent wetlands
of Cape CodMassachusetts that are time-
coninguand expensive testore. On the basis
of these supply-related factorstladopeiential
for mitigation credit marketgpear to be greater
in North Dakota than in Cafed. However,
there is much greater developmessure in
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Cape Cod,and the tourism-based development
pressure found there is profitable enougfusiify
much more spending on mitigation than the
farm-related activities responsibler the draining
of potholes in North Dakota. Based on
demand-related factors alone, credit markets
would appear to havenore potential irCapeCod.

Figure 2 illustrates howthe interaction of
supply and demandnder various circumstances
might influence the potentiafor market-based
mitigation trading. Four cases are represented
indicating  different  supply and demand
relationships. Case A depicts a region where
mitigation costsand the demandfor mitigation
credits are relativeljyow--the situationdescribed
above for North Dakota. Case B depicts a
situationinvolving high mitigation costsand high
demand for mitigation--the situatiomlescribed
above for Cap&€od salt marshes. Credit markets
might emerge in either case since the supply and
demandcurves shownfor both Cases Aand B
intersect. Of coursdpr entrepreneurs in case B,
the financial risk of investing in mitigatidior sale
is high, making careful assessment aharket
conditionandproduction cosextremelyimportant.

The needfor detailed economianalysis of
supply- and demand-sidssues is less in Cases C
and D. Case C depictssituationwhere thecost
of mitigation is relativellow andthe demand for
mitigation is relativelyhigh. This may be the
situation in some parts dflaryland andVirginia,
for example, where filed and degraded
Chesapeake Bay wetlands are abundant and
relatively easy taestore,and demandor land by
real estate developers wigan afford high quality
mitigation is relatively high. It appears that credit
markets would succeed under the supply and
demand conditions depicted in Case C.

Case Dillustratesthe opposite situatiomvhere
the cost ofwetland restoration isrelatively high
and the demandor mitigation is so low that
prospectsfor successfulprivate credit markets
appearpoor. This situation might occur in rural
parts of Louisiana, forexample, where the

profitability of converting forested wetlands
commercial or residential developmentay be
relativelylow, and the cost of restoration is
relatively high.

Thesamplesillustrate how fundamental
economic forcedetermine the potentiaupply of
and demandor mitigation credits. However, held

constant irach of theillustrated cases is a
regulatory framewarld set of tradingrules
which werneot discussed.The structure ofthese
policies could overwhelm regionaharket forces
by causimgedit supplyand/ordemand tcshift in
waysthat would create or destroy the potential for
private credit markets.

F. Understanding the Effects of
Regulatory Policies on Private Credit
Markets

As noted earlier, thesupply and demand
conditions in marketfor mitigation credits are
exceptionalbecause oftwo roles that must be
played by governmentFirst, creditmarketscould
not exist in the absence of governmesgulations
which create thelemandfor wetland development
permits and makethe granting of permits
conditional on compensatory mitigatiorSecond,
with regard to requirementfor compensatory
mitigation, permit applicant@re price-conscious
but not quality-conscious; theionly concern is
whether mitigation satisfies permitonditions
established by regulators. It tise regulator, not
the buyer ofmitigation, who must impose "quality
control' on the market through tradingules
establishing howand whencredits can becreated
and sold (King, 1992).

Figure 3 illustrateshe variousways inwhich
regulatory policies influencéhe underlyingforces
of supply and demand iprivate credit markets.
The left hand column identifies the factors
underlyingthe supply ofmitigation creditsand the
right handcolumn identifiesthe factorsunderlying
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CASE A
- Low-cost restoration

- Low-value development pressure
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&
supply
Fa ><
1 demand
Q, Quantity

CASE C

-Low-cost restoration

-High-value development pressure

CASEB
-High-cost restoration
-High-value development pressure

supply

demand

Quantity

CASED

-High-cost restoration

-Low-Value development pressure

Pd
demand

Q4 Quantity

supply

SUPPLY: The quantity of credits supplied at any given price

DEMAND: The quantity of credits demanded at any given price

Figure 2. Regional Economic Effects on the Potential for Mitigation Credit Markets

the demandfor credits. The supply of credits
reflects thecosts of acquiring(or leasing) and
restoring former wetland areas to provide
mitigation. The demandor credits is derived from
the demandor permits and reflects the value of
credits to permit applicants.

The center column ofFigure 3 identifies
policy decisions that influence the underlying
forces affecting eithethe supply of or demand for
credits. Lines connecting the policplumn with
the supply and demandolumns indicatewhere
regulatory policies have the most significant

impact.The policy column includesgovernment
decisionsegarding regulatoryrules and trading
rules.

Theegulatory rules include policy decisions
regardifijy entry into the credit supply business
and (i) watershed planning. The effects of
regulatory policies on credigmand andsupply
will be explored in Section IV.

Regulatoconcerns with credit trading center
around the risk ahitigation failure. Toaddress
these concerns the establishmenand use of

19



Wetland Regulation and
Mitigation Credit Markets

SUPPLY

SITEACQUISITION
® Cost

v

INVEST IN CREATION/
RESTORATION
ACTIVITY

® Restoration @sts
® |ong-term
manage mentasts
® Risk of failure/
charge for time to
marketability
® Risk of regulatory
change

/

Supply of
mitigation
credits

REGULATION

REGULATORY RULES

® Market Entry
e Watershed Planning

TRADING RULES

®  Design and

DEMAND

DEVELOPMENT PRESSURE

® Public works
e Commercialindustrial
® Residential

y

DEMAND FOR WETLAND
DEVELOPMENT PERMITS

e  Profitability of wetiand
g:ﬂzl@;mm and alternative
andards development sites
€ ®  Performance e  Predictability of permit
Standards approval
®  Monitoring and
Maintenance
Standards *
® TLong-term
n:msgeamm Demand for
standards it ]
o Bt mitigation
marketability
®  Cost liability for / \
failure Demand Internally
for credits provided
/ mitigation
THE WETLAND
MITIGATION CREDIT
MARKET
3 Supply
&
Demand
Quantity

SUPPLY: The quantity of credits supplied at any given price
DEMAND: The quantity of credits demanded at any given price

REGULATION: The conditions established by regulators to create and
link the market for credits with the market for permits

Figure 3. Regulatory Policies Influence Wetland Mitigation Credit Markets
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private commerciabanks,regulatorscan establish
a set of interrelatettading rules to increase the
probability of mitigation successnd thus the
certainty with which policy goalscan be met
through credit market systems.Trading rules

could include mitigationdesign andperformance
standards, monitoring and maintenance
requirements, cost liabilitjor project failure, and
provisions for long-term siteownership and
management. Also, the tradingles must include
conditions for when credits could be marketed.

All these tradingrules affectthe cost of
producing credit@andthus credit pricesandtrade-
offs among thenmay benecessary to preserve the
economic viability of credit market systems. In
particular, prospective credit supplieftsave a
strong preferencdor selling credits at thdime
restoration sitesare constructed or immediately

after completionThis would lowerthe costs and
financial risks to suppliers by eliminating the need
to tie-up large amountsrobneyfor extended time
withoutny cashflow from credit sales. Isuch
early credit sales were allowed, however, then
tradingules which establish quality standards and
cost liability for failure would assume more
im@rtance. For example, if a prospective credit
suppliehad a restoration siteand mitigation
expertisgiewed by theregulator aslikely to
produce a successful mitigation phgacthe
regulatormight allow creditsales if certain design
and constructiostandards were met. However,
since at that point tiankmitigation would likely
be immature wetlandand not yet even aself-
sustaigystem, theegulatormight alsowant to
impse on the credit supplier performance
standards, monitoring and maintenance
requirementsy cost liability for project failure.
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[ll. TRADING RULE REFORMS TO PROMOTE
CREDIT MARKET SYSTEMS AND LIMIT
AND ALLOCATE MITIGATION FAILURE RISK

Concernsabout mitigationcenter around the
potential for restoration failureRefer to Figure 4,
which shows thé'restoration success” time-path
for a mitigation site to appreciatiee nature of this
concern. The vertical axis ofFigure 4 is arindex
of thefunctional valueper acre at anitigation site,
and thehorizontalaxis measures time, where t=n is
the time at which thenitigation site is constructed,
t=n+1 is the time at which the site reaches a self-
maintaining stateandt=n+2 isthe time at which
the siteachievesfunctional maturity. When the
site reaches a self-maintaining stafall function
and valuehave not (necessarily) been achieved,
but the sitehas a high degree of persistence and
resilience to natural and anthropogenic
disturbances and does not requireextensive
managemeninputs tostay viable. The solid line
shows the time-path representing how the level of

ecological functioning of mestoration site
increases with time. The dashedines represent
hypothetical confidebeads eound the time-
path.The confidence bandsarrow over time as
restoration"success" becomes more certain. In
terms othe regulator'sconcerns, the confidence
bands show that the probabiliyestbration

failure declines with time (King, Bohlen, and
Adler, 1993).

Coaoerns overproject failure, and who is
liable for such failure, are heightened by the
disappointing historical record of on-site mitigation

oredf However, many who are skepticahbout
wetlandestoration irthe mitigation context fail to
distinguish betweefailures of the science and
failures due tgoor application ofthe science.

The avaitalitience suggests that much of the

Index of Function per Acre

n n+l

n = time at which restoration is constructed
n+1 = time at which the site reaches self-maintenance

n+2 = time at which the site reaches functional maturity

n+2 Time

Figure 4. Change In Confidence In Restoration Success Over Time
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observedfailure of on-site mitigation ishe result
of vague restoration goalsladequate expertise in
performing restorations, failure to fullgnplement
and enforce mitigation requirementsnd an
absence of site monitoringnd management over
time. This suggests that thiastitutional problems
which lead tomitigation failure and net loss of
wetlands should beaddressed in setting up a
market-based mitigation tradirsystemput should
not be confused with the technical challenges of
wetland restoration. The challenge confronting
regulatory agencies is teet rules for credit
trading systemghat limit the risk of mitigation
failure and allocate liability for failure in a
mannerthat is not cost-prohibitivewhile at the
same time ensure achievement gulatory
goals to maintain anémprove wetlandunctions.
The types oftrading rule reforms thatcould
promote this resulare the subject of this section.

A. Timing of Credit Marketability

The recentlyissued interim national guidelines
for mitigation banking (U.S. Environmental
Protection Agency and Department of theArmy,
1993) state that replacement wetlandsould
generally be in place arfdnctioning before credits
can be used to offset permittagktland impacts.
This timing requirement stems fromegulator
concernsabout mitigation project failure. At the
same ime, however, the timingssue is critical for
the economic viability of private commercial
banks. If regulators prohibit credit salastil fully
functioning or self-maintaining wetlandisive been
achieved atmitigation sites,then creditsuppliers
would beartwo costs: (1) costs aofaiting for the
maturation of replacement wetlands (i.e., the
opportunity costs ofinvested capital);and (2)
costs of self-insuring against the risk of unforeseen
natural events that migllisrupt the attainment of
the criteria used to measure success (assuming
they are stated by theegulators). Credit prices
would need to rise to cover all these costs.
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The interviews conductddr this study with
existiramd prospective credit suppliers strongly
suggest that imostcases theost of waiting and
bearingtrict liability for mitigation failurewould
keo high for them to earn @ompetitive return
on westment. Given the potentially long waiting
times togain approval for credit sales, the

interviewees were concerned that the price per

creditthey would have to charge tcensure a

competitive, risk adjusted rateirof would be
above that which permit applicantsould be
willing to pay. This would especially betrue if
on-site mitigation does notface the same
requirements.

The interim banking guidelines seem to
acknowledge this problem by allowing that:

"... it may beappropriate toallow incremental
distribution of credits corresponding to the
appopriate stage of successful establishment of
wetlandfunctions. Moreoveryariable mitigation
ratios (credit acreage to impacted wetland acreage)
may be used in such circumstancesetfiect the
wetland functions attained at a bardite at a
particular point in time. For example, higher ratios
would be required when a bankrnst yet fully
functional atthetime creditsare to bewithdrawn"
(U.S. Environmental Protectio\gency and
Department of the Army, 1993).

These provisions provide one possiblMay in
which regulators’concernsfor mitigation project
failure can be reconciled with the financial
constraints of private credit suppliers.

This was essentially the approach ugadthe
Millh aven Plantation bank. Thebank's permit
states thatwhen mitigation activity is completed
for a particular mitigation parcel according to
Federally-approved specifications and a
"preliminary determination ohydrology" is made,
the bankwill then beallowed to sell one-half of
the total mitigation credits generated by that
parcel. The banknust then show within three
yearsthat the parcel satisfies wetland delineation
criteria relating to hydrologysoils, and vegetation
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before the remaining credits generated by the
parcel can besold. Moreover, the Corps project
manager for the bank has sole discretion to
establish tradingatios forany particular use of the
bank. In an interview, the projentanagemoted
that the Corpsvill adjust tradingratios to account
for the maturity of replacement wetlands relative
to impacted wetlands.

However, eventhis added flexibility in the
timing of credit salesmay be insufficient to
promote the widespread establishment of private
commercialbanks. Our interviewssuggest that
some entrepreneurg/ould not enter the credit
supply business unlesshey were permitted to
produce credits concurrently with the wetland
impacts for which the creditswill serve as
compensatorymitigation.  In fact, the Federal
permit forthe other operating private commercial
bank, Florida Wetlandsbank, allows for such
concurrent mitigation. In thicase thebanker
successfully argued to regulators thtz financial
viability of the venture depended onusing
revenues from credit sales tdinance the
construction ofreplacement wetland$or those
credits. The bankdoes intend to providsome
advancednitigation once sufficient revenues from
credit sales based aroncurrent mitigations have
been accumulated.

Regulatory and resource agency field staff
consented to thévank provision for concurrent
mitigation based on their recognition of the
substantial costs of restorinige siteup-front, and
the needfor the bank to proceed with site
restoration in gphased manner. In anterview,
the Corps projectmanager for the Florida
Wetlandsbankalso indicated that the Corps was
confident that the banker's favorahiestoration
site, plan, andnitigation expertisevould result in
a more successfuind more easily monitored and
maintained, mitigationthan what is typically
provided by on-site mitigation projects.

These two permitted private commercial
banks illustrate thatif market-based trading

systems are to operate, there may need to be

opportunities forcredit suppliers to sell credits
before full functional maturity or self-
maintenance is reached at wetland restoration
sites, and irsome caseqerhapseven at the time
in which mitigation is undertaken-However, such

early credisales will be allowed only if

gulators' concerns about the risk of project

flare andwho bears the consequencesfaifure
are accounted for. Trading rules to limit and
allocatethe risk ofmitigation failure inthe credit
market context are explored below.

B. Performance, Monitoring and
Maintenance, and Long-Term Management
Standards

The consequenaaitafation failure could
behat compensatiofor granting a permiwill not
be rdi&ed, or that the publiwill have to make an
expenditure to repair the failed mitigation. In
advance dthe replacement wetland being in place
and fullyfunctional, the failure risk costfor a
mitigation site is the product of:

® The probability that theestoration site will
notachieve some long-termfunctional
maturity; and

® The cost to repair oreplace therestoration
siteshen thecompensation is naichieved or
does not persist over time.

Migation failurecanresult from anumber of
factors, includingooor project sitingand design,
inadequate or incomplete applicationrektoration

scienaed limitations inthe current state of that
science. Ikddition, mitigation failureganresult
from unpredictable naturalevents which take
restoration projects tifie path to maturitypefore
the point of self-maintenance is reached.

The risk of mitigation failure due to
unpredictable natuealents requires additional
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explanation. Natural disasters such as droughts
and hurricanesmay compromise thelong-term
viability of mitigation sites. Although disaster
risks might be lessened somewhat through careful
siting and restoration design, mitigation failures
resulting from suchextreme events are largely
uncontrollable.

However, there is another class of natural
events that regulators often femgn andshould be
controlled for by thoseestablishing mitigation
sites: the unexpected invasion of sites by unwanted
plant or animal speciesBut if, for example, a
mitigation site is colonized beavers omuskrats
which cause a somewhat different thplanned
plant community to evolve, this should not
necessarily be considerednitigation failure.
Willard andKlarquist (1992) explain the basis for
this view:

"Often we attempt to recreate or preserve a
specificwetlandtype with a particular species mix
and pecise geography. Now we accept that
wetlandsare living systems and some types do
change. They grow, change speciemd become
other systems. Yet werescribemitigation plans
which dictate constancgnd attempt to construct
a particular kind of wetland in plactrever.
Recent work in fresh water systems (e.g.,
potholes, westermiparian streams,mid-western
floodplains and elsewhere) have awakened new
interest and understanding of systentbat must
change to persist."

This observation raisetsvo important points
for private commercialbanks. First, success
criteria (i.e., performance standardsjust be
established to judge whether a mitigatioank is
failing or hasfailed, andtheseshould bedefined in
advance ofcredit sales. Second, performance
standardsshould provide som&eway toaccount
for less-than-extreme natuents thatay cause
a mitigation bank to evolve along a somewhat
different path than originally planned.

The success criteria written intbe permits
for the MillhavenPlantationbank andthe Florida
Wetlandsbank appear to provideme flexibility

by focusing on bioldgiegdity at mitigation
sites. Millhaven Plantation is required to maintain
300 treesper acreand atleast 25 percent of the
"dantirees must be hardwoods. Further, no
singlespecies of planted or naturallyccurring
trean atanytime represent morthan 30 percent
ofthe dominant trees. Similarly, the success
criteria for Florida Wetlandsbank require 85
percent survivorship of planted vegetation at 2 and
Syears after a mitigation parcel is certified for
creditsales. Florida Wetlandsbank's permit goes
osaydhat "No morethan 10 percent of the
planted aremay support exotic or undesirable
planspecies; it is noted that 10 percenteabtic
or undesirable plant speciemy contribute to
habitat diversity."

Each of these permitted commerciddanks
are held to their respective performance standards
during the course of 5-year monitoring and
maintenance periods established for each
mitigation parcel certifiedfor credit sales. Each
bank is required to perform site monitoring and
submit monitoringdata toregulators as well as
remedial plansfor any discovered deficiency. In
the case of Millhaveflantation, if adeficiency is
uncovered, a new 5-yearmonitoring and
maintenanceperiod begins at theompletion of
remedial work undertaken to correct the
deficiency. Both banks are releasddom further
responsibility for any mitigation parcel in which
the 5-yearmonitoring and maintenancgeriod is
successfully completed.

As the permitdor thesetwo banksimplicitly
acknowledge, itwould be unreasonable to hold
credit suppliers to performance standdiasmore
than some limited period of time.But at the
successful conclusion of performance periods,
concern maystill remain about possible project
failure arising from alack of long-term wetland
status at thenitigation site. Hereghe concern is
that after all credits arsold and performance
periods are successfully completed, thes# be
no interest inkeeping themitigation site as a
wetland area. This concern h&so elements.
One is that the sitewill require long-term

26



Trading Rule Reforms to
Promote Credit Market Systems

management t&eep it awetland. The second is
that the owners of the siteill seek toput it to a
non-wetlands use at some future date.

The contract provisions that authorize
mitigation suppliers to creatndsell creditscould
address these potential problemsor example,
contracts might require thag¢storation projects be
designed to be self-maintainirgnd/or there may
be a requirement for some form of endowment with

the earnings dedicated to perpetual maintenance.

The endowment might bput in the hands of a
managemeragency or @onservation grougvhich
would havesimilar maintenanceesponsibilities as

a Parks DepartmeniThe ability to sell the site for

a non-wetlands use might be restricted by requiring
either a plan to transfer theite to public
ownership and/or a conservatiomanagement
entity, through permanent easementnd deed
restrictions.

The permits for Millhaven Plantation and
Florida Wetlandsbank include suclprovisions.
The land on which the MillhaveRlanationbank is
located is owned by a private, secquaity who
leases thesite to thebanker. The permit for the
bank is conditional on a perpetual conservation
easement with theCorps which requires the
landowner to observe certainmanagement
standards designed to ensure fhwire status of
the mitigation site as a wetland are@he Florida
Wetlandsbankalso leaseghe bank site from a
separate landowner--theity of Pembroke Pines.
Mitigation areasfor this bank are protected by
conservation easemeritgo perpetuity, which also
require the city to perform perpetual site
management. Payments $1,000 per mitigation
acre were provided by the banker, based on
estimates of maintenan@®st jointly agreed to by
the banker and regulator.

The above discussion suggests thgulators
must clarify the "contract" conditionfor credit
suppliers in Memoranda oAgreement (MOA)
and/orbankpermits. The agreements recorded in
these contracts must specifyn addition to
mitigation siting, desigrand construction plans):

performance standards that defirtee conditions
under which mitigatiorprojectswould be judged
successful; monitoring and  maintenance
requirements to uncovend correct deficiencies,
and; provisions for long-ternsite management.
Moreover, performance standardiould provide
some leeway to account for less-than-extreme
natural eventswhich might causenitigation sites

to evolvealong somewhat different paths than
originally planned.

C. Liability Rules for Private Credit Markets

The risk of mitigation pfajkece is not a
concern to permit applicants (i.e., credit
@imarders) once permits are granted, unless they
are helitable for any costsnecessary toepair a
failed restoration. And while many credit

supplierswould likely take pains to ensure that
their restoration sitase successful in order to
further theifuture prospects in the credit supply
businesdailure risk may be aconcern to more
opportunistic credit suppliersnly if restoration
projects failbefore all credits arsold or if they
bear cost liabibty mitigation project failure.
This suggests that to ensure qualitpntrol at
mitigation banks, regulators should impose cost
likility on credit supplierdor failure tomeet site
design, performance, and management standards.

However, cost liability should not be imposed
formitigation failures resulting from natural
disasters ather extremevents which prevent the
attainment of performance standardsompleted

mitigation parcels. If credit suppliers were held
liable for mitigation failures resulting from extreme
events beyortdeir control, this could raise the
riskogts borne by credit suppliers to the point
where credit markesystemscould not operateln
order to ensuremitigation quality control while
maintaining the economic viability of private
credit markets, regulatorsshould allocate to
credit suppliemsdemanders) those failure risk
costs resulting from non-performance with
contractrequirements regarding thedesign,
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performance, and management of mitigation
projects,but not those failureosts resulting from
extreme eventswvhich prevent credit suppliers
from fulfilling contract obligations.

This issue was explicitly recognized and
accounted for inthe case of theFlorida
Wetlandsbank. The bank’'s permit specifies that if
"acts of war, acts of God, rebellion, strikes or
naturaldisaster, including hurricanépod or fire"
prevent the attainment ofbank performance
standards, the bankevill not be held liable for
such mitigation failure. Howevethe permit also
says that if such extreme events ‘it preclude
the bankfrom performing permit conditions, the
bank shall not be relieved of its obligationmder
the permit’. While the permifor Millhaven
Plantationhas naosimilar provision, in an interview
the Corps projectnanager indicated that the bank
would not be required to replant vegetation
destroyed inany completed mitigatiorphase as a
result of extreme naturagvents such as hurricane
damage put the bankwould be required tdix any
damaged water control structure.

It is also crucial forthe economicviability
(and environmental effectiveness) of credit market
systems that thamount of cost liabilityfor failure
risk imposed inany particularcasereflect realistic
failure probabilitiesand repair costdor that case.
If this is done the private entrepreneupsbfit
motive will encouragethem to use current
restoration technologiesarefully and encourage
them to develop newechnologies in order to
reduce thecost liability burden. Factors to be
considered in estimatindailure probability and
repair cost folanyparticular mitigation sitshould
include:

1) The stringency of requirements established by
regulators for restoratiodesign, performance,
and management at ttmitigation site. The
more stringenthe requirements, thewer the
failure probability and the less thecost to
repair a failed site.

2) The qualifications of, and regulators'
historical experience with, therestoration
contractor atthe mitigation site. The more
skiled and experienced the restoration
contractor, the lower the failure probability.

3) The point inthe time-path from initial
resation construction to functional maturity

at which the credit sateadie. Astime
passes the certainty aluccessful restoration

increases and costs to repair a failure falls.

4) Theoktation oftherestoration site within the
largewatershed system. Placement of the
site the watershed where hydrology and
potential biological integration is greatest
suggests a higher probability of success.

5) Tpeaticular wetlandype being restored at
the mitigation aite historical restoration
success rates associated with this wetland
typeThese factors can beused to judge

likely restoration success.

6) The security of the long terstatus ofthe site
as a wetland. Easemerdadtrust funds for
perpetual management increase probability of
success over the long-term.

There are &ast four options available to
regulators for allocating cost liability for
controllable failure risks. Such liability
mechanisms, which are described baloayld be
included in the contracts thgulators write for
each bank. Theegulator should choossemong the
options (not use all thiem) in recognition of the
expectedailure probability athe site. Further, as
is illustrated below ithe examples provided by
the two permitted private commerciabanks,

liability mechanisrmast be adjusted to the
estimatélure probabilitiesand expectedepair
costs for each situation.
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1. Higher Trading Ratio:  The regulatory
agency mayadjust the tradingratio for credits
from the bank parcel to addresscontrollable
failure risks (there are other reascdims adjusting
ratios--seeAppendix I). Thetradingratio required
for anyparticular sale to a permit applicambuld
be based osome computation dhelikelihood of
restoration project failureFor example, assuming
that theregulatorseeks to achieve mo-net-loss
goal, a tradingatio for failurerisk from purchases
at one site might b&:1. All other factors equal,
that ratio wouldmply afailure probability of 50%
at the credit supplier's sitgnd also that such
failure would be complete (i.e., no functional
value increassvould occur athe site). Different
trading ratios may be required for different
mitigation sites or parcels to accouifur different
failure probabilities across sites or parcels. In a
competitive market, private credit supplieveuld
want regulators to impose lowgadingratios for
any particular tradeand tothis endwould seek to
reduce failure risk.And thelower the tradingratio
required, other factors equakhe lower the
compensation cost thatould be paid by the
permit applicant.

This option imposes risk costs ocredit
purchasers (i.e., permit applicants), but once the
trading ratio issetandthe credits are purchased,
the public sector would baccepting the riskcost
of restoration failure.Higher tradingratios would
raise thecosts to permit applicants of securing
permits, and may dampen the demarfdr permits,
and thenfor credits, to the pointvhere the credit
market would not operate. Therefore, theratios
must be based orealistic failure probabilities and
repair costs (see the six items listed above).

2. Performance Bonds: The regulatoryagency
may alternatively require credit suppliers to post
performance bonds asveay to provide financial
assurance. With thisption, the bond requirement
would be set byand paid tahe regulatoryagency,
and the paymenwould be reimbursed with interest
if at somefuture date theregulator certifies that
the credit supplier's mitigatiorwas successful.

Partial refunds would bavailable for partial
restoration successthe credit supplier's site. In
fact, there may be some way to justify partial
refunds eagrear. Earlycredit sales fronthe site
would beermitted,and if the site fails the money
in the bond would be used by theregulator to
repairthe mitigation project. The amount of the

bontbr any particular case would reflect the
regulator'’best estimate of theost to repair the

mitigation site if it fail&ilure probability is not
the concern tbe regulator in settinghe bond
amount.

Thspproach places thiailure risk cost on
the credit supplier whamuld beexpected to pass
this cost on to customersThe total risk cost
borne by a credit supplier is the sumwb costs.
@ost is the difference between the market
interestrate the suppliepays onthe bondamount
andthe amount of interest (ifany) paid by the
regulatorholding the bond. If the two interest rates
are equal this cost is zeroThe secondcost is
measured bythe credit supplier's expected
probability of non-reimbursement tintles amount
of the bondror the credit supplier, thexpected
probability of non-reimbursementshould be
possible to assess if the contract with the
regulagency clearly specifies theonditions
under which s$itdure would be established.
Well-specified criteria for defining mitigation
failure wouldincrease the credit supplierability
to estimateand take actions to minimizéilure
probability.

Performance bonding is the financial
assamce approactused in both the Millhaven
Plantdtemmk and the Florida Wetlandsbank.
The permitfor Millhaven Plantation requires that
the bankpost a$5,000bond with theCorps for
each acre ohitigation for which a "preliminary
determinatiomydfology” is made. Once the
Corps makesfimal determination that these acres
havebeen restored to their "pre-drained
hydriogy", the bondamounts willthen be reduced
td1,000, and a 5-year monitoring and
niatenance period beginsThe bond balance will
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then be released to the bankpon completion of
the monitoringand maintenancperiod only if no

negative reports regarding the restored acres are

filed by the relevant statend Federal agencies. In
the event of a negativereport, the 5-year
monitoring periodbegins anew andhe $1,000
bond is retainedntil satisfactory completion. The
determination of the requirdabnddollar amounts
in each phase were based on thegulator's
estimate of repaircost for the level of failure
expected to occur irach phase.The regulator
expected that in thénitial phaseany mitigation
failure would beless thatl00 percent,andwould
be much lower in the second phase.

The permit for the Florida Wetlandsbank
requiresthat thebank post performancéonds in
the amount of$8,800 per acre with thecity of
Pembroke Pines (the landwner) prior to the
commencement ahitigation work. All but $968
of the bondamounts will then be released in
phases as certain milestones anmeached
concerning the eradication axotic vegetation,
site  construction and planting, and the
commencement of a 5-yeamonitoring and
maintenance period. The balance of the bond
amount ineach phaseeflects theregulator's best
estimate of theosts to repair a failure occurring
in eachphase. Thisestimate was developed, in
part, from cost information provided bye banker.

3. Collateral Banks: The performance bond
approach collects fundsand only after the
mitigation hasnot met performance standards and
the banker hadailed to satisfactorily correct the
deficiencywould the regulatormove to repair the
mitigation. Another option available to address
controllable failure riskwould be toestablish a
functioning wetlandrestoration site tserve as a
"collateral bank" to secure advanced
compensation. The collateral bank could be
developed at publiexpense or might beperated
under a contractualagreement between the
regulatorand aprivate party. Credit suppliers, as
they sold credits from their own mitigation site,
would be expected to "lease" equivalent credits

from the publicly run or certified collatdrahk.
The amount of collateral credits that credit
supplwrkl be required toease from the
dateral bank would bebased on theegulatory
agency'sestimate of thecosts to create the
collateral bank credits and the failure probability
for the credit supplier's mitigation shiee cost
tdease mitigation creditsom the collateral bank
should reflect credit production ccatsl interest
charges orinvested capital, including allowance
for a competitive return on that capitaldwould
be set as follows.The cost for acredit at the
collateralbank would beestablishedand weighted
by tbgulator's estimate othe probability of
failure at the credit supplier'smitigation site.
Thus, iproduction costs athe collateral bank
were $30,000 per credit (including interest
charges)and failure probability atthe private site
wasxpected to b&0% (andthis failure would be
complete), dease price 0f$15,000 would be
charged.

As with the performance baption, once the
credit supplier's mitigation sitevas certified as
successfuthe leasepaymentwould be refunded

with interest. In this case, @hmunt refunded
would bereduced by the allowancdor a
ressaryprofit if the collateral bank is privately
developed.
adit supplier should bable to assesandreduce
failure probability if the criteriafor success are
well defined by the regulatory agency.

If the credit suppliermitigation site were
judgethimre, onthe otherhand, thenall the
supplier's deposittheocollateralbankwould be
kept and theollateral bank would have less
credits to lease.fallsires occurredthe forfeited
depositeould beused to creataew collateral
banknitigations. In thecase of failure, the
required mitigation compensation would come
from the collaterddank andchot fromthe repair of
the failed bank site.
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4. Insurance: The regulatory agency may
alternatively choose to charge an insurance
premium against controllabléailure risks as a
condition for selling or purchasing credits. This
would be a one-timand non-refundablepayment
made by the credit supplier or permit applicant for
each credit traded. The premiums would be
collected by theregulator, placed in a fund, and
used to repair oreven fully replace failed
mitigation sites. This option shifts failure risk
costs to credit suppliers and/or permit applicants,
but once the insurancpayments are made, the
public sector would baccepting theesponsibility

to assure that wetlanestorations or mitigation
repairs were made toffset project failures. The
premium would bebased on amctuarialanalysis

of the probability and cost of project failure.

Such an insurance premium is required by the
draft guidelines developed by Placer County in
California for the establishmentand use of
commercial mitigation banks to provide
compensationfor wetland impacts which fall
outside Federal regulatory jurisdiction. The
guidelines stipulate that credit purchasers must
pay an additional 25 percent of creditsts to the
county which shall be held in a reseaecount in
order to providefor any remedial measures that
might be necessary atommercial banks, or to
provide replacement wetlands at some other
location. The 25 percentfigure represents the
county's assumptions regardirexpected failure
probability and repair cost taking into
consideration the othdrankrequirements imposed
by the guidelines. However, the 25 perdégtre
must be considered somewhat arbitrary since it is
necessarily  divorced from the  specific
circumstances dhilure probabilityandrepair cost
at particular bank parcels.

The above discussioitlustratesthe potential
range of mechanisms thabuld be included in the
contractsfor private commerciabanks(or wetland
development permits) to allocatiee risk costs of
mitigation failure resulting from non-performance
with contract requirementsThese liability rules
should be viewed asubstitutes for each other,

and their usecould vary bysituation. Moreover,
the level of risk cost established for any
particular bank must reflect realisticfailure
probability and repair cost for that bank.

Tleedntoadjust liability rules according to
thepreviously listed six factorsvhich bear on
failure probabilind repair cost underscores the
argment that thepotential of private crediharket
systemsrequires balancing the set of tradindes
imposedngmparticularbank. In the extreme,
thpesific tradingrules and bankcircumstances
underlying the siXactors, particularly thator the
timing of credhtarketability, might be so stringent
and favoralfte mitigation success that financial
assurance becomes unnecessary.

This trade-off is illustrated byhe permit for
the Flovidilandsbank asvell as the draft
Md@A a proposed private commercibhnk in
Virginia thatappears to be nearing fina@gulatory
approval. While theFlorida Wetlandsbank is
permitted to sell credits concurrently with the
construction of mitiggtéwoelsfor thosecredits,
thek blso intends to provide somadvanced
migation (i.e., in placeand functioning). The
bank's permit specifies that the performance bond
requiremiamtconcurrent mitigations iwaived in
the case omitigation parcels constructed in
advance ofcredit sales. Similarly, the draft MOA
for the proposed NeaMdetland Bank inPrince
William Country, Virginiasaysthat "credits cannot
be withdrawmprior tothe Corps determination that
the mitigatimank is afunctional wetland", but
includes no provisioffor performance bonding or
other financial assurance.

D. Credit Valuation and Trading

The establishment of private commercial
crediharket systemsequires that thaype and
level of wetlands functiorend ecological values
at thebank site be specified. Only if such a
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functional assessment is conductedill it be

possible to judge howmany credits have been
createdfor sale. Bank specificules should be
establishedfor determining how creditswill be

defined and their level assessed.

The credit valuatiorprotocol developed for
any bankshould relate tdhe needsand goals of
the applicable watershed (as determined by
resourcemanagers ancegulators)andthe specific
ways in which thebank intends tocontribute to
their achievement. Since watershedjoals vary
from area to areandthe specificecological goals
of banks varyfrom bank to bank,one would
expect eachcommercial bank to haveits own,
somewhat unique, creditvaluation protocol
tailored tothe wetlandunctional values of interest
in the watershed. The fact that functional
assessments/ary greatly across banks can be
attributed to variablédankconditionsandgoals as
well as the lack of a standard, comprehensive

wetland assessment technique that is applicable to

all wetland types and landscapsettings. (See
SectionlIB for an extendeddiscussion of wetland
assessmerdand Appendix ffor detailed discussion
of credit valuation and trading).

There areseveral broad approaches available
for evaluatingand expressinthe ecologicalworth
of bank replacement wetlandsand functional
losses at permitted sites, in measures of mitigation
credits. Theseinclude: (1)"simple indices" which
rely on observable characteristics such as wetland
type and areajf2) “"habitat indices" which use
measurements of specific wetlandfunctions
relating to  wildlife  support; and (3)
"comprehensivefunctional indices" which define
and base credit evaluations on quantitative
assessments of a range @ossible wetland
functions. There are agnany different ways in
which such methodsould be used athere are
different banks. TheFederally-permitted private
commercialbanksprovide two concrete examples.

The permitfor the MillhavenPlantation bank
gives théorps projectmanagerauthority to make
final determinations ofie number of credits

genenated by restored bank parcels after the

relevargsource agencies have had the
opportunity to reviewandcomment on theuality
of theestoration workand toassess the relative
functional values of permittegetland impacts. In

making this determindtiba,Corps may use
any available technologgsource or information
it determines appropriate in performitiiese
assessmengsd makingwetlands functions and
values determinations."

Furtherthe Corps projectmanager has sole
atlority to determine appropriate tradiregios on
a te-by-trade basis. In an interview, tBerps
projectmanager indicated that "beptofessional
judgement"will be used to make this
determinationThis will consider factors such as

fgheicular types ofimpactedand replacement

wet{anti®f-kind trades are acceptable), their
relative maturitgnd the natureand level of their
ecological functioning.

The permior the Florida Wetlandsbank
(FWB) specifies a much different approach for
credit definittond evaluation.  Credits are
defined in terms of "integrateflinctional units"
based on afunctional assessment methodology
deedl by the Corpand EPAfor everglade-
type wetlands. This methedaluates wetland
upofl assimilation, habitatand flood control
futions and translates these assessmednts a
shgle "integratedfunctional index" (IFI) value.
The prmit specifies that the FWBitigations will
result in a speciflEl value which "takes into
consideration that the propbsedl represents
and will function as a stand-alsgstem which
will provide water quality, habitand flood flow
attenuation functions". To determine amount
of replacement wetlands requifed any
particular trade, amFl value will beassessed for
the impacted wetlandand then translated into
"FWB equivalent mitigation acreage".
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In addition, bank-specificules are needed to bank's geographic service aréhese rules, as
define thetypes andsizes of wetland development well as rules fowvaluing creditsand determining
impacts forwhich the bank's creditsan beused to trading ratios, must be writtemto the contract

provide compensatory mitigation, as well as the requirements for each bank.
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V. REGULATORY RULE REFORMS TO
FACILITATE PRIVATE CREDIT MARKETS

In Section Il a distinctiowas drawn between
trading rules and regulatory rules. Botllypes of
rules influence permit applicants’ demand
(willingness to pay) for credits and private
commercial bankersupply of creditwillingness
to make investments in credit creation). Section
lll, which provided adiscussion of tradingules,
emphasized howules for the timing of credit
sales, standards of performanead liability for
project failure will influence entrepreneurs'
willingness to invest in supplying credits.
However,for thefull potential of the creditnarket
to be realized, thaelemandfor credits must be
assured,and the prices receivedor credits must
be adequate to earn cmmpetitive return on the
investment in credit creation. Regulatory rule
reforms to promotethese results should 1)
facilitate market entry opportunities for private
commercial banks and 2)integrate mitigation
bankinginto watershed planningnd management.

A. Facilitating Market Entry

The benefits of private credit markggstems
would be enhanced if aufficient number of
private credit supplyfirms enter the market,
making the supply ofcredits adequate for
mitigation needs. Also, if there wemmany firms,
competitive pressures would encourage firms to
continuouslyseek ways tdower costs. Of course,
the general market conditiomaust be favorable
for marketentry to occur (See Sectiorll). For
example, private bankingiould not be profitable
in locations where there islittle demand for
wetland development permits. However, even
where there is a strong potentidemand for
credits, regulatory rules must encouragerket
entry by avoiding actions which inadvertently
reduce the demantbr credits. There are four
areas for attention.

1.Consistency in Mitigation Requirements:
The demandfor credits supplied by private
canmercialbankswill be reduced if theegulatory
process does not hold on-site mitigations to
comparable standards as those applied to bank
itigation projects.For example, in the pasbme
single-userbanks have not been allowed to
withdraw creditsntil the bankmitigations were in
place and certified as fully successfulOnly then
wowlettland development permits be issued in
retdfar compensatory mitigatiofrom the bank.
Thisrequirement discouragdmnking ofany type
and encourages permit applicants to propose on-
site mitigationwhich is not held to advance
mitigation requirements. tid¢ same time, the
implementatiand enforcement of quality
ahdards for on-site mitigation has been lax.
Indeed, ihas been thtailure of on-site mitigation
which has promoted interest in banking.

If this inconsistency in requirementsr on-
site mitigationand bankingcontinues,then some
permit applicantsvill be encouraged to choose the
apparently “cheaper"alternative of on- site

ntigation (despitethe likelihood of failure) and
serigsly dampen the demanfbr private bank
credits. Consequently, thmereds to beacross-
the-board regulatory reform to assureytiadity
control standards are theame whether the
itigation is on-site or through laank. Inalmost
every interview conductleat this study the
privatbankers said that the possibilitey will
beheld to higher standards thdrose who mitigate
on-sitevas their greatest conceabout financial
successThe entrepreneurs behind the Millhaven
bank suggested that this pvemagy concern
about their potential for financial success.

2Competition from Public Banks:  The
emergence of privateedit marketsmay come
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slowly, although interviews conductetbr this
study have revealedsignificant entrepreneurial
interestandactivity. In the interimyegulators may
develop a banking systenthat brings public
commercial banks into the supply side of a
mitigation credit market. There are a number of
potential barriers tdringing the publicsector into
the mitigation supply business however. One
major problem noted earlier involves the lack of
public funds for financing the construction of
public commerciabanks. Thisproblemmay also
plague fee-basednitigation systems thatcollect
fees in advance of therovision of mitigation,
since there is no guarantee that dedicated fee
revenueswill actually be usedor this purpose.
Still, there are dozens of operatiagd proposed
public commerciabanks andee-basednitigation
systems.

Under a public creditsupply system, the
regulatory agency is responsiblefor producing
wetland mitigation creditandrecoversproduction
costs throughhe sale of credits. However, unless
public banksset credit pricegor in-lieu fees) at
levels that recover all mitigation costs, including
interest charges on invested capéatifailure risk
costs,they will have acompetitive priceadvantage
over private commercigbanks. (Procedures for
estimating public commercidbank costsare the
subject of a forthcoming report.) If the price-
setting procesfor public banksdoes not reflect all
bank coststhenpublic bankswill not only directly
subsidize thamitigation of permit applicants, but
also will introduce "below-cost" competition for
private banks.  Thiswould causethe same
problem for private banks agshat produced by
competition fromlax regulatory standarder on-
site mitigation. This doesnot meanthat public
banks should set prices lgh as private banks in
all cases, however. Due toparticular
circumstances, a publibank may realize some
scale economies or lower failure risk costs. If this
were the case then such efficiencresuld justify
a lower public price than private price.

Also, many ofthe intervieweedor this study
qguestioned whether public entitiesuld
ademtely assess the financial risks ptiblic

bank ventures. The Bracut marsh public
commerciddank developed by theCalifornia
@stal Conservancy illustrates this problem.
Although operationathe bank hasfailed to be
self-supportingandthe Conservancforecasts that
wladirbank creditshave beersold at proscribed
creditprices thebank will have recovered only
54% oftotal costs (see: Environmental Law
Institute, 1993).

R&gulation of Private Credit Prices:
Copensatorymitigation requirementgand other
mitigationsequencingrules) put a "mitigation
price" onreceiving a wetland development permit.
In the same manner, private marketsifigation

credits would putprices on permits. Once the
tradingatio was setfor a particulartrade, the
permitapplicantwould seekcredits on the open
market. The price per credit in that markdtmes
the number of credits required to satightion
requirementsyould establish the pricefor the
permit.

Consider theollowing hypotheticalsituation.

A pviate credit suppliecan produceeach credit
for$5,000. Atthe same time, a permit applicant
who standsmake a profit by developing a
partutar wetland site is willingand able tgay as

much as$50,000for the compensatorgnitigation
thaitill satisfy the permit conditions. During the
regulatagview process theegulator considers

failure risk and determines that the permitill be
granted if the applicant provides threis of

mitigation(i.e., creditsfor the oneunit of wetland

functionlost due to the development project (or
3:1 tradingtio). Knowing thisratio the permit

applicantbegins a negotiation with the credit
supplier.

One possible outcome ighat the permit
applicawill only pay the credit supplier a
competitive return price of$5,000 per credit,
incurring a total cost d$15,000for the permit. A
$35,000developmentsurplus wouldthen remain
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with the permit applicant. Another possibility is
that the supplier is theonly one in the area
certified by theregulator,and is able t@xtract the
full $50,000 ofthe permit applicant's willingness
to pay. Inthis case the$35,000 development
surplus has beentransferred fromthe permit
applicant to the credit supplier. In eithease the
secured replacement in wetlantlnction is
unaffected--the ratio is 3:1.

There is athird possibility. Suppose that
before setting the tradingatio the regulator knew
the permit applicant's willingness pay ($50,000)
and the credit supplier's minimum prit@ selling
eachcredit ($5,000). Inthis case the tradingtio
could be set atl0:1 and a deal between the
applicantand credit supplier mighstill be made.
In this case, th&35,000 ofdevelopmentsurplus
would betransferred to the wetlandesource or,
more generally, to the public.

One perspective on these different
distributional outcomesnight be that the permit
applicanthas a propertyight to the siteand its
value. If the public is satisfied with the 3:1
compensation levegnd ifthe credit supplieearns
a return sufficient tokeep resources in the
mitigation supply business, then th&35,000
should staywith the applicant. Such a viemight
call for pricecontrols of some sort oihe market
if there is littleprice competition among suppliers.
In fact, during the interviews somegulators at the
field level expressed the concern that private
entrepreneurs mighnake"too large" aprofit from
selling wetlands credits; that is, pricemuld be
"too high." While they did not advocate price
controls, they instead saw this as a reason to
discourage private markets in mitigation credits.
These people seemed favor publicbanks in part
for this reason. However, this viewpoint was not
held uniformly by all regulators.

Another perspective is that the omgason for
the 3:1 tradingratio is that the publicdid not
realize how much the permit applicant waifling
to pay forthe permit. If this willingness to pay

were known byréigeilator.then the net gain goal
could beadvanced hyinsisting on as much as a
10:1 tradingratio. Interestingly, during the

interviews somegulators described how the
determination dacceptable” compensatidor a
permit often waspartly established by the
reglator's assessment of the applicant's
willingnessand ability to pay for compensation.

However, offices of Fedaaatl state agencies
indicated that theregulator's jobwas only to

secure acceptablégation compensation (i.e.,
securereplacement of expectedost wetland
functions) for granting the permitand that the
financial capability of the applicarghould not be
a consideration.

It may appear that oneway to stimulate
markeentry would be forthe regulator toseek a
veryigh (e.g.,10:1) trading ratio, presumably to

stimulate cred@émand. However, the nature of
the feedback links between the marletspermits
and credits complicates reaching such a straight-
forwardonclusion. The trading ratio and the
tradingrules which affect credit price together
determine the price of permits. Thigher
tradingatios wouldincrease the "mitigation price"
for a permit, blunting perrdiémand and then
credit demand. The net effect of these
countervailing forces on privatdanks' credit
demand atrading ratios are increasedwould
depend general market conditions which
influencehe demandfor pemits to develop
wetlands.

The distribution of returnshich best serves
the interestsamfvancing the privateredit market
is to aaoiginterference in the establishment of
the price of creghit to set trading rules
according tenvironmental criteria. If there were
exqeefits in privatebanking, thatvould act as
a short-teramd powerful incentive for others to
enter the credit supply business. Expanded
competition in that business might becessary if
an adequate number of credits are to be supplied
through private banks in thieng term. To
stimulate competitiorthe regulator should simply
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set tradingrules and trading ratios which satisfy
environmental concern$or project failure, and
then let the applicanand supplier bargain over
credit prices. The regulators should also allow
permit applicants to choose the supplibesy wish
to deal with. In the example above, sore&urn
above the credit supplier'$5,000 competitive
return might be extracted from permit applicants.

4. Market Area Definition: Using ecological
arguments, regulators feel that mitigation bank
sites should be as close as possible to the
permittedwetland. As aesult, forthe few private
banks currently allowed to sell creditsggulators
expressed the need tcclosely define the
geographic areawithin which credits could be
sold. But, an ecologicdlasisfor determining the
trading areaneednot bedetermined in advance of
the establishment of theank. Instead, theading
area might be determined whevaluating each
permit application. While in some cases there may
be an ecological basfer limiting the geographic
area for credit sales, generally narrowing the
market areawill shift (lower) the demand for
credits for any single bank and restrict the
possibility thatnumerousbanks will be able to
compete to serve any one area.

Other geographic factorghich canshift credit
demand are the criterfar wetland delineation and
for program jurisdiction. Guidelines othese
matters define the size of the areas subject to
regulationand canaffect thedemandfor permits
and thencredits. The greater the geographical
extent of areas falling within the wetlands
regulatory net, the greater the extent of wetland
development subject to mitigation requirements.
Then, as the scope ahitigation needs expands,
the demand focredits atanygiven pricewould be
expected to increase. While the policy decisions
which could expand orcontract the geographical
area subject to regulation should nothased on
creating market opportunities for private
commercial banking, nonetheless ishould be
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recognized that such decisiamsuld affectcredit
demand.

B. Watershed Planning and Management

The potential foprivate commerciabanking
could beadvanced if wetlandregulation were
incorporated imtdershed planning. Such
planning should integrate regulatorand non-
regulatory wetland rehabilitatiorand protection
programs towarthe goal of whole watershed
restoratidndeed, anemphasis on watershed
planning is now atheaj@ in wateresources
managemenilhe attention to watersheglanning
as a contributor twetlands managemengflects
a pegnition thatmany functional values of a
wetlandarea, in a giverocation, are established
by itzontribution to a largewatershed system.
Consideritiygs reality, it is acknowledged that
those wetlands which remain today arken
residuals frothe development process as much
theygare an ideatonfiguration forthe watershed

system. Therefore, the mix of wetland areas and

types which exist in a watershednagayot be
the mixhat best serves watershedstoration
goals, especially in the face of anticipated
development pressuresAnd, of course, many
wetland areas which remain todancirenally
degraded.ldentification of these conditions in the
design of programs tananage wetlands is one
purpose of watershed planning.

Theregulatorsand resourceagency officials
intervidaedhis study generally support the
integration of the Sectigt04 regulatory program

into watershed planning. Moreover, this theme is

incorporated by the Administriitettand Plan,
which states:

"Where state, tribal, regional, or local governments
have approved watershed platisat address
wetlands, EPA and the Corpsill give high
priority to assisting withthe development of
categorization of wetlandresources for the
purpose of Section 404" (Whitdouse Office of
Environmental Policy, 1993).
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Similar attention to watersheglanning is being
stressed in several differebills which have been
offered in Congresfor the reauthorization of the
Clean Water Act. If the watershed approach were
widely adoptedor wetland regulation, itvould be

a departure fromhe currenttendency toseparate
the regulatory program from broadeesource
management programs.

There aretwo contributions of watershed
planning to the viability of private commercial
banking. First, watershed planningould reduce
the prospect of restoration project failure. If the
plan identifies the long term presencecohditions
which surround and affect a privatemitigation
bank site,then the placemerdnd design ofkuch
sites would be improved. Such boundary
conditions are often critical to the long term
success of wetland restorations. If privaanks
were sited according to watershed plans, then
bankers might berequired to bearlower cost
liability for project failure.

Second, the existence of watershed plans
would pave theway for adding flexibility in the
regulatory program through the development of the
wetland categorizatiosystems. Irparticular, the
mitigation sequencingrules atthe level of the
individual permit might be relaxedor certain
wetland types ircertain locations. Igeneral, one
category of wetland would be those of
exceptionally high ecological value to the
watershed, withfunctions that are costly or
difficult to replicate. Avoidance is the best
management stratedpr these areaand only the
most obvious water-dependentand high-value
development would beeven consideredfor a
permit.  Such wetlandsvould be identified in
watershed plans.

Another category of wetlandsvould be
wetland sites which currently provide modest
functional value to the watershed, or which
currently produce high ecological values that
would becompromiseceven if apermitfor filling
is denied. These arevetlands wherecost-
effective restoration of functions is possitdad

where developmeraiues might bdéigh enough to
secure tfimancial resourcesieeded tomaintain
wetland  functions  through  compensatory
igatibn. A greater level of flexibility in
aplying the avoidanceand impact minimization
requirementlan is currentlyallowed under the
rtigation sequencingules might be warranted
here inconsideration of the particular
circumstances at the siteThe areas where this
would be the caseould also bedesignated in

watershed plans. In this manner, bank
entreprenewsuld be bettemble to relate their
assessment of development demand to the

wetlands in theiareas,and tojudge the regional
demand for mitigation credits.

Alsdrom the perspective of private credit
suppliers, the currenitigation sequencingules,
which seek talirect developmenaway from all

wetlamdisvhich emphasizecuring on-site and
in-kind mitigation for unavoidable wetlandosses
resulting from thoseetland developments that do
occur, will limit the number of permits issued and

lower the denfiandpeamits and credits.
Conversely, if watershed planning processes make
ff-ste and out-of-kind mitigation more possible
for certain wetland categories, thigould
encourage private commerbahking as a means
to meet regulatory goals.

1.Accomplishing Watershed Planning for
Wetlands Categorization: Watershed planning
for wetladsegorization might be accomplished
inthe Special Area ManagemdrlanningProcess
(SAMP), in theAdvance ldentification Program
under Section404 (ADID), or as a part of a
separate watershed planning authority urstate
or regional authority. (A forthcomsatgdy will
provide a detailed examination of tbpportunities
forand challenges of different watershed planning
approaches tqttential of mitigatiorbanking.)

ADIDs@re planningefforts where EPA, in
conjunctionwith the Corps of Engineeend after
consulting witlthe statemay inadvance of permit
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applicationsidentify wetlands as generalbuitable

or unsuitable fordischarge of dredgeand fill
material. ADIDs are authorized insection
404(b)(1) ofthe Clean Water Actand are often
funded through EPA grants. EPA selects ADID
sites based on the perceived nded advance
identification; that is, where EPA feels there is
likely to be significant developmerpressure in
areas that contain ecologically valuable wetlands.
As of March,1993, there were 71ADIDs across
the Nation, 35 completedand 36 ongoing
(EnvironmentalLaw Institute, 1993). The size,
scope,and degree ofocal involvement withthese
ADIDs vary. While ADID areas sometimes
correspond to watershed boundaries, this is not
necesarily the case. ADIDs can beinitiated by
EPA, butthey canalso be requested by state or
local entities in order to facilitate localanning
efforts. ADIDs are often components afther
plans, such as in the case in West Eugene (OR)
and Mill Creek (WA). While EPA emphasizes
that ADIDs are strictly advisory, th€orpsseems
interested in using thADID process to facilitate
its permitting processwhen allowable. For
instancefollowing an ADID in Lake Co., lllinois,

the Corps retracted some nationwide permits that
had allowed certain activities in some of the
wetlands that théDID identified as functionally
valuable.

ADIDs are not undertaken to become
watershed plans. Rathdéhey merelyassess the
functional value of wetlands prior tgermit
applications. ArADID assessment of a site does
not predetermine what decisiovill be made if a
permit application is filed, but doegive some
indication of wherdfill activities are likely to be
allowed. In thatsenseADIDs are thought to be
useful to developers athey provide advance
warning aboutwhere permits are more or less
likely to be given. It isalsolikely that ADIDs are
useful to regulators, athey could expedite the
review of individual permits by providing
regulatorswith a database of wetland sites and
functions. ADIDs arealso thought to be useful in
preventing inadvertentunauthorized filling of

welands, by making landownensiore aware of
wetlands on their property.

Advance identification ofvetlandscould also
contribute to private mitigatiorbanking, helping
bankerassess the likely demaridr credits and
entify appropriate mitigation sites. However, in
some caseADID projects have experienced
problenihie advancedidentification process
itself sometimes proves difficult due to scientific
uncdainty or the sheer geographic areasofne
ADID sites. Moreover, different interests
sometimes voicepposition to agiven ADID.
Althougtdvancectategorizations areot binding,
in some instances landowners believe
advanceddentification of sites unsuitable for fill
redutbesvalue of their property. On tlother
hand, environmentalistand some regulators
occasionally opposadvanced identification of
wetltewl as suitable fatevelopment because
thefgel the designation encourages development
and reduces protection of these wetlands.

SAMPs, established wunder the 1980
amendments to th€oastalZone Management Act
(CZMA), are "comprehensive planzoviding for

natural resource proteciod reasonable
castal-dependent economic growth." Like
ADIDs, SAMPs may or maynot correspond to
watershedoundaries. Howeve§AMPsare more
comprehensive th&DIDs, and emphasize
multi-agencand public participation.  Also,
unlike ADIDs, approvedSAMPs haveormal legal
staand may serve as the basi®r permitting
deisions. Although SAMPs apply only to the
coastakone, the Corpsas applied the SAMP
procedure in inland areabhe Corps feels it has
the authority to do thiased orsection404 of the
Clean Water Act, which givesitthority togrant
general perfoitscertain activities. In general,
the Corps participates in the development of
SAMPs when theie 1) significantdevelopment
pressure in environmentally sens#ingas; 2)
local involvement; 3) a participatiabagency;
and 4) agreement of all parties on tbetcome
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of the plan. It appears that tHisurth point has
proven themost difficult to obtain; often there is
disagreement among agencasl among property
owners, commercial interestand environmental
groups.

SAMPs are potentiallyjuseful to mitigation
banking in wayssimilar to ADIDs. SAMP plans
could categorize wetlands. However, in the SAMP
case, once acceptedategorizations would be

binding. This would add certainty to any
mitigatiobanking element of plangif one is
included) if a wetland category specifies that
rtigation can be metthrough banking. For
example, the West Eugene Wetland3lan,
described by the&Corps as dSAMP", is expected
taestablish wetland categories whigpecifythose
areas whiclill receive permits ithey purchase
credits from a (public) mitigation bank.
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V. CONCLUSIONS:

REGULATORY RULES TO FACILITATE
PRIVATE COMMERCIAL BANKING

The message of thiseport is that private
mitigation creditmarketscould help the Federal
wetland regulatory program achieme-net-loss of
wetlands by increasing the opportunity dbtain
successful compensatory mitigatibor permitted
wetland losses. Private credit marketeuld
promote this result ifwo ways. First, credit
markets would provide the means tosecure
mitigation forthe manysmall wetland impacts that
would otherwise go unmitigatedSecond, the use
of private credit markesystems as aalternative
to on-site mitigation in certainasescould enable
regulators to circumventhe severalsources of
failure associated with theon-site mitigation
option.

This private markeglternative is the next step
beyond the recent intense interest traditional,
"single-user" mitigation banking arrangements.
Private credit markets, if carefully structured, can
offer a competitive return on investmedot credit
suppliersand an expeditegiermit review process
for qualifying wetland developers. Most
importantly, credit tradingsystems thatinsure
against the risk ofitigation failure wouldbenefit
the public byadvancing achievement of the-net-
loss and net gain wetland goals.

All the various stakeholders in wetland
regulation seem to agree thatompensatory
mitigation is not working well in practicend that
the time is ripefor improvement. Practical
evidence of the desiror change isprovided by
the two newly-permitted and the dozen or so
emerging private commerciabanks across the
country. At the policy level, some states and
localities have already passed legislation
authorizing private credit markedgmdare currently
struggling with developingegulations fortheir
establishmenanduse. While Federal government
policy has not motivated these developments,
recent proposaldor policy reform in both the

executivand legislative branchessupport the
general concept of mitigation banking.

At this point,the widespread emergence of
private credit marketlepends to a large extent on
policyguidance which clarifies what expected of
entrepreneurs regarding the establishraedt use
of private commercial mitigationbanks.

Clédidation of the types of bankconditions and
tradingules expected under theregulatory
prgramwould eliminatemuch of the uncertainty
currently facing prospective credguppliers.
Meanwhile, changes to thegulatory rulesmight
also bepart of an effort to facilitate private

banking.

Theorps and EPA jointly issued interim
guidance in Augudt993 tohelp guide fieldstaff
in tmegotiation of mitigatiorbanks. Thefinal

guideliné$ need tofocus attention on the
general needs ofommercial mitigationbanks,

which pose somewhat different challenges than

single-user banking arrangements.

National guidance shouldjive individual
regions the flexibility to produce regional
guidelines specific to their own watershdsd,
which in turn would increase the certainty for
prospective credit suppliers in thess. Of
courseregulators in the field must provide
infomation to prospective credit suppliers on the
general processd steps requiredfor the
regulatory approval of private commercial
itigation banks andtredit sales. Specififactors
that must beddressedf the establishment of
conditions favorable tprivate commerciabanks
is an objective of regulatory policyare

summarized below.

e Timing of Credit Marketability- Regulators
mayeed to relax the preference for
"advanced"mitigation in order to overcome
the financial constraints ofbankers. A
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decision to relax this requirement should be
considered when thieank site and mitigation
plan and expertise are likely toproduce a
successful mitigation proje@nd whenthere
are rules established tonit failure risk and
allocate cost liability for failure.

Performance Standards -- Performance
standardsshould be required in order to
determine when dank mitigation parcel is
failing or has failed. However, these
standardsshould provide somdeeway to
account forless-than-extreme naturalvents
which maycause &ankmitigation parcel to
evolve along a somewhat different path than
originally planned.

Monitoring and Maintenance-- Bankers
should be required to perform site monitoring
and repairany detected deficiencies regarding
site constructiorand performance. However,
the monitoringand maintenancperiodshould
be limited to a reasonable time frame.

Long-term Management Regulators should
require mechanisms to ensure thadnk sites

retain their wetlandtatus intoperpetuity, and
receive active long-termmanagement if
necessary.

Cost Liability Rules (Financiahssurance)-
Concernfor project failure may require the
use of mechanisms to ensure that bankers face
cost liability for non-performance with
contract requirements. Howevebhankers
should not beheld responsible€or extreme
events which prevent therfrom fulfilling
contract requirements. Furthdghe level of
cost liability imposed on dank should be
based on realistic estimates of failure
probability andthe public sector'sexpected
repair costfor that bank, whichwould be a
function of bank circumstancesand the
stringency of other trading rules imposed.

Credit Valuation-- Thedetermination of how
credits are definedand evaluated for the

msp of determining tradingatios should
be based on caseand area-specific factors.
Any number of approaches might
employed.

be

Consistency ofMitigation Requirements--

The wetland policyand programs of the
regulatorygencyshould have similar quality
dool standardsfor all mitigation projects,
whether done on-site off-site through
mitigation banks.

Pricing of PrivatelySuppliedCredits -- The
price of credits sold by private commercial
bankhould be established through
agreements betweesredit suppliers and
permit applicants. It is the responsibility of
theegulator to sethe tradingratio sothat the

environmental goals thef agency are
advanced with a high degree of certainty.

Pricing of Publicly SuppliecCredits-- Public
commerbgahks orin-lieu fee systems are
alternative ways to offer compensation.
Thessublic options should be required to
charge prices equalttee full cost of creating
mitigation credits.  Careful auditing and
accaunting procedures should be required of
publicly financedommercial banks and in-
lieu fee systems.

Trading Area -- The types andsizes of

wetland developroguts thatmay use
banksand the geographic range of bank
service areahould bedetermined according

to area-specific factors for each fill permit.

WatershedPlanning for Bank Siting and
Design -- Regulators should use watershed
plans toensure that the siting dfanks and
bank design andconstructionplans contribute

to local watershed goals.

Watershed Planning to Achieve Wetlands
Categorization -- The categorization of
wetlands to establish their functional
significance in a watershedshould be
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advancedthrough watershegblanning. Once sequencing requiremefds those wetlands
accomplished, this would enable the which have beaaracterized in watershed
regulatory program to relax theitigation plans as suitable for mitigation trading.
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APPENDIX I.

CREDIT VALUATION AND TRADING

Central to compensatory mitigation of
wetland impacts ig1) the need toevaluate and
express theecological worth of replacement
wetlands in measures of mitigation creditsd (2)
the need taletermine the number of crediteeded
for any bank trade to provide the required
compensatorymitigation for permitted wetland
impacts. Thefirst need can bdermed "credit
valuation" (orcrediting), while the seconcan be
termed “credit trading” (or debiting). This
Appendix discusseskey conceptual issues relating
to these needs.

A. Credit Valuation

1. Valuation Principles: A mitigation credit is
a unit of measure othe increase in wetland
functional valueachieved at a wetlandhitigation
site (over thefunctional value ofthe site if no
mitigation were to be effected). Mitigation credits
serve as theunit of exchangefor provision of
compensatory mitigation.Protocols toassess the
functional value ofreplacement wetlands, as well
as to establish functional lossesthé permitted
site, arecritical for determining the acceptability
of any bank trade. Without suchprotocols the
appropriate credit requiremenfer a bank trade
cannot be evaluatedand therefore, it is not
possible to be confident that regulatory goals will
be achieved through credit trading.

As the Section404 program hasgrown,
advances in thesophistication of methods for
wetlands functional assessmehtve followed.
However, the state-of-the-art in wetlands
assessment istill experimental and somewhat
controversial. Wetland functions are difficult to
measure individually or cumulatively in any
gualitdive or quantitativevay, andthere is no one
generalized or "correct" assessment methodology
that is applicable to all wetlandypes and
landscape settings.  Nevertheless, the existing

ithg ation experience shows that creatiways can

and alre beenfound to directly or indirectly

assess wetlahahctions in order to perform the
credit valuation task.

Theoamd practice suggest that the primary
guling principle for the development of credit
valation protocols forany bank relates to the
needs angoals of the applicable watershed (as
determined by resourncenagers andegulators),

attte specificways inwhich thebankintends to
contribute to thachievement. Since watershed
goals vary from area to areaand the specific
ecological objectives obanks varyfrom bank to
bank, onewould expect eacltommercialbank to
have its own, somewhat unique, credit valuation
proacol tailored tothe wetlandfunctional values
of interest in the watershed.

Another consideratidor the development of
credéluation protocols relates tibe difficulty
and expense of applying direct functional
assessment methods. In general, the more
technically sophisticeaead comprehensive the
funttonal assessment method used, the greater
iWw be the cost and complexity of the credit
valuatiortask. Since theprecision of wetland
functionalassessments dwot necessarily move in
lock-step with thelegree of methodological
sophisticabanksoften choose to focus on in-
kind trading of like wetlgpds tofacilitate the
use of more simplified assessment approaches for
credit valuation.

Theneedfor banks toestablish cost-effective
credit valuatiprotocolsbased on watershed- and
bank-specific mitigation goateans that there are
as manyways in which credit valuation can
proceed as there are diffetsmiks. And since
credit valuatigrotocols will vary acrossbanks,
Bl the units inwhich credits are defined (i.e.,
thecredit "currency"). This is because credit
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currency islargely determined by théunctional

assessment method usddr credit valuation.

Depending on the assessmeméthod used, bank
credits might be defined in ternas, for example,

some integrated index of wetlanfiinctioning,

habitat units, or acres of like wetland types.

While credit valuationprotocols and credit
currency will vary from bank to bankthere must
be consistency in thevay credits are evaluated
and defined acrosall uses ofany particular
mitigation bank. Thatis, the application of a
credit valuationprotocol to evaluateand express
the ecological value dbankreplacement wetlands
in mitigation credits will determine the baseline
methodologyand currency in whichll trades from
that bank should be evaluated.

2. Valuation Techniques: Credit determination
methodology can be categorized into four
approaches: inventory, subjective scoring,
production/diversity indicesand measures, and
function evaluation methodsinventory only gives
area as amutput, the other three approaches can
give area orfunction units such as habitahits
(HU's).

(a) Inventory. An inventory approach produces
measures of wetlangrea (acres, hectares) with no
indication of wetland quality. However, if more
than one wetlandype exists and the inventory is
stratified bytype, special attentiortan be given to
preferred or sensitiveypes. Alternatively, a bank
can be stratified by quality using another approach
such as subjective scoring, then area calculated for
eachstratum. Classification of wetlandsto type
can include combinations ¢ypes tofocus on and
characterize a wetland complex, e.gvooded
wetland with associated scrub shrub area.

(b) Subjective (Expert) Scoring. This involves
use of expertand best professional judgment. If
best professional judgment is used, one or more
individuals familiar withthe wetlands in the bank
and in the impacted wetland determine the relative
quality of each area. This approach is very
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subjective, but attributes of documentation and
cosistency can bemproved by addingsome
structure to the scoring.

(c) Production/diversity indices and measures.
Data collected on wdtlaotion production can

be used to determine crediend debits when

interpreted with areaFor instance, a measure of

species richness @olume of floodwater retention
can give relative ratings on wetlandsarorbe

standardizedor direct comparison.One approach
with giential for use invetlands is théndex of

Biotic Integrity which was developetbr aquatic
systems; it lsasnponents of species richness and
system health.

(d) Function evaluation. Function evaluation
methods examine the ability of the wetland to
produce selected functions. Unfortunately, the
technology to support regulatory requirements to
consider multiple functionsaiatland decisions is
incomplete, but two methods are generally used.

The Wetlandtvaluation Technique (WET)
can provide a qualitative ratlighpfmoderate,
or low on up to liseparate functions such as
floodwater alteration  and aguatic
diversity/abundance, indicating a probability level
that a wetland is able to providduttotion.
WET was designed to provideita, rapid
assessment of functions. irteisdedfor users
who donot have aninterdisciplinary team of
wetlanscientists orhand. It serves as a checklist
to helsers consider multiple functiorand as a
methoexamining functions or wetlands in a
relative fashion.

WET was not designed to provide
guantitative results #ee ratings are in thiorm of
ordidakta and cannot be mathematically
manipulated. The magnitude of difference
between a wetland ratethigh" in sediment
retentiamd one rated "moderate" is unknown,
aoidnecessarily the same difference as that
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between "moderatednd"low". The magnitude of
production of a function is alsonknown. WET
was not designed to combifnction ratings into
one overall wetland score. As it currently exists,
WET  does not incorporate temporal
considerations.

The Habitat Evaluation ProcedurgBlEP),
developed by the US Fishnd Wildlife Service
with the assistance of several Federal agencies,
guantify fishandwildlife habitat. HEP produces
HU's based on multiplying habitat area by an index
of habitat quality (Habitat Suitabilitindex (HSI))
for selected fishand wildlife species or other
evaluation element of interest such aspecies
life stage. Additionatalculations in HEP produce
Average Annual Habitat Units to incorporate
changes in habitat quality and quantity over time.

Benefits of HEP include its quantified results,
the structured process, encouragement of a team
approach to the evaluatioandthe ability totailor
an evaluation to a specific locati@md important
resources. Any fish or wildlife species or
community in any ecosystemmay be evaluated,
once the appropriate models are constructed.
However, HEP quantifiesonly fish and wildlife
habitat.

The utility and quality of aHEP application
depends equally oaccurate delineation of acreage
and determination ofHSI scores. Habitat
Suitability Indexmodels do not incorporateveral
factors such as climatic factors, interspecies
relationships,and human interference. Judgment
must be appliedor the consideration of these
factors.

HEP itself is a well-establishednd tested
process, although an insufficient number of
single-species Habitat Suitabilityndex models
exist to cover the United States. Those models
published by the U.SFish and Wildlife Service
number130; of the 88 non-aquatic modelabout
half arefor species that use wetlands. However,
many additional models exist locally. Further,
data on species of interest are often available, the

techniquefr constructingand modifyingmodels
are availableand there are alternativevays of
deriving anHSI score besides using &8l model.

HEP hasny precursors,and there are
several modifications. The most common
modification is an alternatevay of deriving the
index of quality (HSI), e.g., theMissouri HEP
whichuses wildlife models builfor land use and
wildid@agemenpurposes. There isalso a
fiseries versionfor the Missouri area called
Aquéatabitat Appraisal Guide. The Habitat
Evalwation System(HES) and al1976 version of
HEP wedesigned to determine habitat quality for
mliiple species in a given landse covertype.
HESJesigned by the U.SArmy Corps of
Engineerexamines an entire wetlantbr the
atmal indicators ohabitat rather than selecting
species themselves &snction indicators. Thus,
tloaitput, is asingle-score "wetlandquality
index."

In order for avetland mitigationbank credit
cuency towork it must beable to represent a
sufficientange ofvaluesandfunctionsand yet be

simple to detearmdrmmonitor. Asdescribed

above, none of the existing systenmmompletely
fulfill the requirements.The simple systems can
overlook critical functions. The multivariate
systems lack capability tevaluateevery function
with same detail as more limited techniques.

Mbed for a better method by which to
aevatewetland functiondas beemecognized by
Federal agencieThe U.S. Army Engineers

Waterways  Experiment Station's Wetlands
ResearchProgram (WRP) is building &nction
evluation method to replaceWET that will
provide results amtia scale and improved
accurcy. Thenew methodwill mimic the HEP
coatting system andthe HSI concept with
FunctionalIndicesfor eachfunction and Wetland
Functional Unitg¢hat incorporate areaThe new
methodill include a hydrogeomorphic
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subclassification of wetlandecosystems and
identify what functions are performed by each
subclass. The WRP will also identify indicators
that describe the functions.

B. Credit Trading

Once the ecological value of permitted
wetland impactsand bankreplacement wetlands
have been assessed
measured in theame credit currency, it thenust
be determined howmany bankcredits will be
needed to provide the required compensatory
mitigation forthe permitted impactsTheterms by
which bank credits are tradedfor units of
permitted wetlandoss can be termed the "trading
ratio" (or compensation ratio)Key issues relating
to the determination of the tradimgtio for any
particularbanktrade include questions relating to
who shouldmake this determination as well as
how and when it should be made.

It is the responsibility ofregulators to
determine the tradingratio required for any
particular use ofbank credits as compensatory
mitigation in order toensure that regulatory goals
are achieved. The presumption is that regulators
will make this decision for each fill permit
proposing to use hank so as tensure that, at a
minimum, mitigation tradesesult in no-net-loss in
the long-term functioning of wetlands in the
applicable watershed. In other words, baseline
trading ratios should be at ledstlL for mitigation
credits defined in terms of wetland functions.

To illustratethe 1:1 trading ratio, consider the
following hypotheticalexample. Assume that a
permitted development projeetill result in the
unavoidable loss of onevetland acre,and the
permittee decides tpay acommercial mitigation
bank to provide the required compensatory
mitigation. Assumefurther that regulators, using
the bankcredit valuationprotocol, determine that
the impacted wetland hasice as much ecological
value as that of thbankwetland. The 1:1 trading
ratio for credits defined in terms ofunctional

in the same manner and

ite, when translated intcareal requirements for
compensatarifigation, would thus require two

acres obank wetlands as compensatidor the
one acre of permitted wetland loss.

Regulatorsmay, however, make thérading
ratio for anybanktrade higher tharl:1 for three
possible reasons.For example, the tradingatio

might be adjusted upward to acdouttite risk of

itlgation failure. The use of tradingratios for
this purpose was discussed in Sectih@ of the
report as oneamong several possibleays in
which regulatorsight insure against the risk of
mitigation failure.

A seond reasomvhy regulatorsmay want to
adjust tradingatios upward involves possible
temporal losses in wetland functiobietgveen the
time atvhich bankwetlands are used as the basis
for credit tradasd the time at which these
wetlandsach functional maturity.  Ahigher
tradmagjo for this purpose would thus trade-off
less than equivaleritinctional value inthe short-
term fothe opportunity to obtain a neain in
wetland functioning in the long-term.

Finallyased on analysistegulators may
want to adjust tradingatios upward to ensure that
bank tradesesult in no-net-loss iwetland acreage

as well as functioRor example, it ispossible
that laank trade based on &:1 tradingratio for
credits (as defined in termgnitd of wetland
fuming) could result in anetloss in wetland
acreage while at the same time ensufingctional
eqlemey. This could happen if the bank
wetlands were judged tbave greater ecological
valubanthe impacted wetlands, so thveten the
1:1 tradingtio for credits was translated into
areal requirementgor compensatory mitigation,
less thamne acre ofbank wetlandswould be
requirefbr every one acre of permitted wetland
impact. In such cegettorsmay choose to
adjutkie tradingratio upward to ensure no-net-
loss in both wetland acreageand function.
Moreovesyen in cases in which &1 trading
ratiowould ensure a no-net-loss in bdtinction
and aga,regulatorsmight dictate higher than 1:1
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trading ratios ifthey sought toachieve net gains in
wetland function or acreage through bank trades.

In the commerciamitigation bankingcontext,
however, the neetbr regulators to adjudrading
ratios to account forisk and temporal concerns
may often be minimal or non-existent. For
example, the use of some othmechanism for
insuring against the risk ahitigation failure(e.g.,
performance bondingyvould obviatethe need to
secure insurance throughigher trading ratios.
Similarly, possible bank requirements for
"advanced" mitigation could eliminate potential
problems involving temporal losses in wetland
functioning. For these reasons, the commercial
mitigation bankingcontext should reducthe need
for regulators to collapsseveral considerations
into the determination of trading ratios, thus freeing
regulators todetermine appropriatdank trades
based on functional equivalency.

The fingbnsideration forthe determination
of trawditigs iswhenthis determinatiorshould
be made. Adong as ratiosare based owmredits
defined in terms of functional units, regulators can
state up-front that all creditades involving a
ptcular bankwould beexchanged on 4:1 basis,
or sdmgher basis t@account forrisk, temporal
concerns, or a net gain objectiVidnen for each
proposedbank trade regulators coulddetermine
theareal mitigation requirements thawould
ackeve stated objectives. However, in the
commercidanking context it does nomake any
sensedefine up-front a setradingratio for all
bank tradestiibs are defined in terms of acres
rather than credits measuring wWethatidning.
This is because tparticular wetland impacts to
be compensdtedhrough acommercialbank are
not known in advance of trades.
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APPENDIXII.
GENERAL INTERVIEW RESULTS

To constructandtest the arguments presented
in this report, interviews were conducted with
prospective bank entrepreneursand Federal and
state field regulatorandresourceagencyofficials
around the country. Alist of the individuals
interviewed is provided in the acknowledgements
for this report.

An initial interview roundwas conducted with
the entrepreneursand mitigation consultants
backing severaproposedbanks. Theinterviews,
numberingabout 10,were centered along the east
and west coasts. A second round of interviews
was thenconducted with the entrepreneurs and
consultantsbehind approximatelypne-half of the
banks surveyed in thimitial round of interviews.
Interviews were also conducted with field
regulatorsand resourceagencyofficials who were
considering thesdoanking proposals. The banks
chosenfor the secondound interviews included
two--the MillhavenPlantationBank (Georgia) and
the FloridaWetlandsbank--which received Federal
regulatory approval during theourse ofthe study
and are now operating, the proposed Neabsco
Wetland Bank (Virginia) which is in the final
stages of negotiatiomndseveral other prospective
banks which are iwariousstages of the planning
and negotiation process bwhich appear far from
regulatory approval. In order to preserve
confidentiality andnot colorthe negotiation of the
proposedbanking ventures, only the threbanks
cited above are mentioned by name.

The interviews were conducted to gain insight
about the barriers to widespread establishment of
private commercial mitigatiobanking and ways in
which theymight be overcomelhe general themes
uncovered in thenterviews are reflected in the
study conclusionsand recommendations provided
throughoutthis report. This appendixdiscussion
includes brief summaries of the perspectives of

each ofthe relevant groups--bank entrepreneurs,
fiekglgulators,and resourceagencyfield staff.
The summaries explosach group's general
expectations and concerns regarding:

1. Nature of the enterprise
2. Mitigation site, plan, and expertise
3. Timing of credit marketability
4. Balancing of trading rules
5. Credit valuation and trading.

The summaries conclude with a review of the
relevgrdup'sgeneral perceptions regarding the
oojppities for, constraints toand risks of
private credit market systems.

A. Bank Entrepreneurs

The entrepreneurs whwe developed or are
sking to develop privateommercial mitigation
banks inclydg: thosethat wish to establish
themselves regionally oeven nationally in the
cgiply business (i.ethose who wish to
open large scatmnks or bankchains),and; (2)
thoseeking to open a single commerdiahk on
lands thhey own, andthat in some cases may
have low development value. The first group
gaitg has sophisticated knowledge of wetland
regulationand is keenlyaware of the need for
moreecologically successful mitigatioand the
meledfor readily-available mitigation.Based on
this knowledgeand the encouragement dbcal
regulators, these entrepreneurdave identified
coercial banking as a newprofit-making
opporamibhavepulled together thenitigation
expertise amapital necessary to get it done.

Although there are exceptions, these entrepreneurs

genaly have sought out bank sites that are
favoraligr mitigation successhave purchased
or leased these landsand have developed
carefobyght-out mitigatiorplans that provide

57



Appendix Il
General Interview Results

for diversity and biological integration with
surrounding areas. For example, the Millhaven
PlantationBank andthe Florida Wetlandsbank, the
owners of which hope to expatideir interests in
the credit supply business, share these
characteristics.

The entrepreneurs in the otlggouphave also
identified localdemanddor mitigation credits, but
they seenmore opportunistic ithe sense that they
are trying to make the bestse of lands they

The one prospective private commercial bank
that has $ar agreed to provide fulladvanced
rtigation did so onlyafter negotiating a separate
bank provision thawould ease the financial

burden ofativancedmitigation requirement.
The draftMOA for the proposed Neabsco

Wetland Bank inVirginia saysthat credit sales
will be restricted until functioningvetlands have
been achieved at thaksite; however, the MOA
also includes a provisigesigned to enable the
bank to generate fiash before credit sales are
actually made. Th@ovision saysthat the bank

already own. In general, these entrepreneurs have site can beused to provide concurremiitigation

sites which are much smalleand in some cases
less favorabldor mitigation success thathose of
the entrepreneurs seeking to become credit
suppliers on a large scale. Moreover, wsibme
exceptions, these entrepreneappear to have less
mitigation know-how and experience, and face
more restrictive resource constraint$ie narrow
focus on particular mitigationsites and other
constraints may limit the ability of these
entrepreneurs to develop mitigatioplans and
agree to tradingules that will satisfy regulators.

With regard to thenegotiation of tradingules,
there is widespread agreement among
entrepreneurs regarditiginkrules for the timing of
credit marketability. Virtually all of the
entrepreneurs interviewetbr this study argued
that their banking ventures would not be
economically viable ifthey were not allowed to
sell credits until functioning or self-maintaining
replacement wetlandead been achieved at bank
sites. While some entrepreneurs stidy could
operate if credit sales were restrictadtil the
point at whichmitigation construction for some
phase wascomplete or soon thereafter, others
indicated thatthey needthe ability to provide
mitigation concurrently with credit sales. For
example, the owners of tHeorida Wetlandsbank
successfully argued to regulators that the
economics of their venturéepends on thability

to use revenues from credit sales to provide the

mitigation compensation for those credits.

of off-site impacts up to7.5 acres, but such
nitigations would not beconsidered part of the
ban&ther words, a permit applicantould be

allowed tosatisfy his or herproject-specific
ittgation needs by payingthe banker to
camently create equivalent wetland acres at the

bank site, buthese replacement wetlandsould

not be recorded as bank credits or debits.

In additionthe draft MOA for the proposed
Neabscobank does not includeany cost liability
for mitigation failure (i.e., financial assurance) for
adwancedmitigations onwhich credit salesvill be

based. Similarly, the owners ofldhida
Wetlandsbank were able teecure a provision
which says that the performance bonding

requiremerior bank mitigations thatare done
concertly with credit sales is waived in the case
ofany credit salesbased on advanceaitigation.

Thetrade-off betweenrules forthe timing of
credit marketability and other trading rules,
particularlthat for failure liability, illustrate
bankers' concermsbout potentiallyredundant bank
requirements they believewould eliminate the
economic viability of credit maystems. Bank
entrepreneurmte that on-site mitigatiorfforts
amacally not held to advancednitigation nor
financial assurance requirementie bankers feel
that if regulators create a standli@rd with
regards to bgibs of trading rules,they will
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choke off the opportunity for an ecologically
superior alternative to on-site mitigation.

While the prospective bankers aeslamant
about the needbr flexibility regarding the timing
of credit marketability, they generally appear
willing to agree toother trading rules--including
cost liability for project failure--that regulators
might want to impose tbmit andallocatetherisk
of mitigation failure. Mostbankerssay they will
agree to standardsr performance, monitoring and
maintenance, andinancial assurance if these
requirements are reasonable in light of bank
circumstancesand if they are in force for a
reasonably limited period of time (e.g., 5 years).

There isone important operational issue which
has been thesubject of disagreement between
some prospective bankeend regulators: credit
valuation andrading. A number of entrepreneurs
express the view that the credit supply business
depends on having a set methodology for
evaluating credit wortland determining how many
credits are requiredor any particular trade. For
example, the owners of thdorida Wetlandsbank
succesfully argued to regulators th#tey need a
standard credit/debit method in order to provide
upfront cost estimates to potential customers for
satisfying theirtotal mitigation needsthrough the
bank. However, othebank entrepreneurs do not
feel stronglyabout this issueThe permit for the
Millhaven PlantationBank, for example, gives the
local regulator complete discretion to use any
method to determine functional valuasdtrading
ratios on a case-by-case basis.

For the most part, the bank entrepreneurs
interviewedfor this study are knowledgealadout
wetland regulationsand havespotted theprofit-
making opportunity available to those who can
efficiently provide high-qualitypff-site mitigation.
Bank entrepreneursaveidentified severakources
of demandfor bank credits, including applicants
for individual and/or general permi{particularly
Nationwide 26 permits) under the Section 404
program,andstate permit$or wetland impacts that
fall outside Federal jurisdictiortsome prospective

bankersire eventailoring their banks to serve

particuigres ofregulatory permits to avoid the
jurisdiction of certain governmeragencies that
theyfeel are opposed to private credit market
systems.

The desire of sorbank entrepreneurs to
avoid dealing with certain government agencies
illustrates one othe major frustrations voiced by
prospective credit suppliers. In general, bank

entrepreneans pleased with theooperation and
encouragement provided by Fededlstate
gurators, although some prospectiankers say
that Corpsfield offices are too understaffed to
deal wihk negotiations in aimely manner.
However, many of the bank entrepreneurs single
out one or morthefFederatesourceagencies
(i.e., EnvironmeRtatection Agency, Fish and
Wildlife Service, and the National Marine
Fisheries Service) as unresponsvendiostile
bamk proposals and generally against the
concept odmmercial banking. Bankers
hypothesize several possible readons the
perceived opposition by resourceagencies--they
have a largagenda of trying to completely stop
wédnds developmentthey are againstanyone
realizingrafit as a result ofthe regulatory
ogmm; they fear that the reality ofuccessful
off-site mitigation will compromigke mitigation
sequencing requirements of tegulatory
program.

In additiothése perceived barriers to entry
into the credit supply businessany existing and
prospective bamkéns to certain extra-market
risks facing banks oncthey become operational.
One is the risk of regulatehange. Since the
existence and structure of private markets in
mitigation credits depend onregulatory polices,
future patgngesould ruinthe best laid plans
of bank entrepreneursnother risk involves the
on-site mitigation optiobankers express the fear
thatriégulators continue tgive preference to on-
site mitigationand allow it to be done "on-the-
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cheap", this will depress the demanfibr bank
credits based on high-qualityoff-site mitigation.
Similarly, somebank entrepreneurs are beginning
to see apotential threat fronrecent government

interest in publicly owned and operated
commercial mitigation banks and in-lieu fee
systems.  Therisk noted here involves the

possibility that governmentsvill subsidize the
production of mitigation creditsand end up
offering creditsfor sale at prices which undercut
private banks.

B. Regulators

Many of theregulators interviewedor this
study were associated with recently approved
banks and bankthat are nearing final approval.
Not surprisingly this subset of regulators generally
voice strong support forprivate commercial
mitigation banking. They see specific benefits
from the opportunity to use privatbanks to
secure more ecologically successful mitigation in
cases involving small wetland impacts. However,
there seems to be receptivity amaaigregulators
to banking proposals.

Although they are working in the absence of
explicit policy guidance,regulatorsappearfairly
consistent in whatthey expect of private bank
mitigations. First, regulatorsgenerally want
relatively large areas of diverse replacement
wetlands, including upland islandadbuffers, that
are well-situated for biological integration with
surrounding areas.

Second,regulatorsexpect bankmitigations to
involve primarily the restoration of former or
severely degradedetland areas; wetlandreation
and enhancement are typically viewed as
acceptable supplemental features of bank
mitigations iftheyfit well with wetlandrestoration
plans. Regulatorshave much more confidence in
the long-term viability obankmitigations that rely
on the use of former odegraded wetlands areas
where the underlying hydrology istact orcan be
relatively easily restored to a self-maintaining

status. By contrasmany regulatorsare wary of

wetland creation efforts, particularly the water
flowmust be artificially supplied and/or
maintained.

Fnally, regulatorsexpect bankentrepreneurs

tese mitigation consultants whwavespecialized
expertiseand experience inthe design and
construction of wetland restoration projects.

Regtdrs appear to be particularly skeptical of
prospective bankkat are proposing to use
mitigation consultants who do ndtave prior
experience or good track record witldesigning
and constructing mitigation projects under the
regulatory program.

Regulators have forged ahead with the
negion of bankproposals that meet tlegiteria
met above,but they have beemmuch less
willing to negotiate with prospecthankers who
resist fashionirigank plans to satisfy these
criteria. In cases in whichgulatorsbelieve that
bank sites or mitigaltios are fatally flawed, or
the proposed mitigation contractor is unqualified,
bank negotiations have not proceeded very far.

In general, those prospecti@ankers who are
eking to establish large-scalebanks, have
actively searchedor favorable sitesand have the
necessarymitigation expertisehave beenwarmly
received byregulators. However,the study
interviews uncovered one prospective banker who
wanted to establish a nationwadmin of banks
bahose plansegulatorswere concerne@bout.
Regulatdiend resourceagencyfield staff) were
apprehensive because this entrepreneur had
developedand distributed promotional material
that implies thahe firm had one ongoing,
successful mitigatiobank although the firm had
nofaot secured Federal or state permission to
craatlsell credits. Regulators alsppear to
be paicularly wary of those whathey believe are
just trying to profit from lands thathave low
development valusut may not be particularly
favorable for mitigation success.
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Regulatorsappear to bevery flexible about
rules for the timing of credit marketability for
those bankproposals thatthey view favorably.
Although regulators express a preference for
advancednmitigation, they recognize that requiring
replacement wetlands to be fufiynctional before
credit sales are permittedould in mostcases
eliminate theeconomic viability of private credit
market systems. Accordinglihey generally agree
with the callfor flexibility in the timing issue of
credit sales in order to get private commercial
banking offthe ground. Generallyregulators are
willing to allow creditsales immediately after the
completion of a mitigation phase or soon
thereafter. However, somappeawilling to allow
even earlier credit sales ffiey have agood idea
of thetype andquantity of wetlands thatill result
from bank mitigations, and if there is a low
probability of project failure.

In exchangefor allowing early credit sales,
regulatorsexpect private banks to agree teed of
bank requirementsand trading rules to limit and
allocate the risks of projedailure. Regulators
want bankpermits to include success criteria (i.e.,
performance standardsfor bank mitigations,
monitoring and maintenancerequirements to
uncoverandcorrect deficienciesand provisions to
ensure long-term status of mitigation sites as
wetlands. Regulators als@xpect bankers to
assume financial responsibilityfor mitigation
failure; however, regulators recognize thaes for
allocating cost liability must besasonably related
to failure probability and repair costsfor each
case. Thudor example regulatorsseemwilling to
waive financial assurance requirementsbinks
provide advancedmitigation for credit sales. In
addition, regulatorseem to recognize thaankers
should beheld to tradingrules for performance,
mo nitoring and maintenanceand cost liability for
failure for a reasonably limited period of time.

One tradingule that regulatorgenerally view
as non-negotiable involves the techniques to be
used forvaluing credit worthand makingtrade-

offs between banked angermitted wetlands.
With one notable exception (in the case of the
Florida Wetlandsbank), theegulators interviewed
for this study express the fweflexibility to
evaluateank mitigations and determine trading
ratios on acase-by-case basisRegulators
generally doot think thatanyone of the available
fumional assessment methodologigse adequate
for evaluating thelative worth ofimpacted and
replacement wetlands. Consequentkggulators
ffi|gy need toable use all available methods
and resources foevaluating credit worth,
inaling "bestprofessional judgement”, as well as
thigexibility to adjust tradingatios to account for
differences in qualityand maturity betweerbanked
and impacted wetlands.

Regulatorgenerally see greattility from
private commercial mitigatiorbanking provided
that banks meet theonditionsandcriteria outlined

above. However, regulatoview commercial
banking as appropriate in limited situations--
specifically for small wetland impacts such as
those permittethder Nationwide 26 permits or
that fall outside Federal regulatory jurisdiction.
Regulators do naeementhusiastic about using
privateanks tasecure compensatory mitigation in
cases of individual permits involving large wetland
paats; almost all ofthe regulators interviewed
for this study believe thatsite mitigation should
berequired in such cases. Additionalhggulators
generally donot view banking asappropriate in
areas which have little remaining wetlands.

Futher, regulatorsexpresssupport for the
mitigatiosequencingules required under Federal
wetlandegulationsTheyfeel that the existence of
bank replacement wetlands showld affect the

current responsibility of permit applicants fist
make all practicable efforts to andichinimize
wetland impacts. When prompted, regulators
acknowledge that more flexibility inmitigation
sequencingules might be appropriate if the
regulatory program were integratetbcaith
watershed planningnitiatives. However, some
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were skepticalabout the ability to effectively
promote this outcome.

When asked about the claim by bank
entrepreneurs that theesourceagencies pose a
barrier to private credit markesystems, the
regulatorsinterviewed offered somewhat differing
perspectives. Some indicate th#dtey do not
believe the resource agencies are against the
general concept; rather, themgulators feel that
the resourceagenciegust want to makesure that
commercialbanksensure ecological success. One
regulator,however, said that theesourceagency
field offices in hisarea were against the concept
for various reasons, including a distafgteanyone
profiting from wetland regulation.Given these
perspectives, regulators generally indicated that
were seeking to negotiatkank agreements and
largely finalize contract language before
proceeding to theesourceagenciesor review and
comment.

Finally, when askeéboutthe potentialutility
of publicly owned and operated commercial
mitigation banks,regulators note a number of risks
with this mitigation option. Regulators cite
potential problems witfinancingand management,
and also echothe main concern of bank
entrepreneurs: that publanks mightactually end
up subsidizing wetland development and
undercutting private banks.

C. Resource Agencies

The resourceagencystaff in the fieldoffices
generally showcautious support fothe use of
private  commercial banking to secure
compensatonymitigation in cases involving small,
isolated wetland impacts. At the santiene,
however, they see many potential problems and
risks with commerciabankingthat they feel must
be carefully accountedor in individual bank
agreements. Many resource agency field staff
seem totrust regulators tadequately deal with
such problemandrisks in thenegotiation of bank
agreementsFor this reason, most resouragency

fieldoffices have not been activelyinvolved with
bank negotiations, although adidevork closely

with the regulatoryauthorities inthe negotiation
process for the Millhaven Plantation bank.

Resirceagencies appear to want much of the
same things thakgulators requireoncerning bank
ging andmitigation plans. They specifically note
thmnk sites shouldalready have largelyntact
hydrologyand thus favor the use of former
wetland areas such as prior-converted farmlands
tmank siting. They also express the need for
uplandbuffers atbanksites,andthe view thatsuch
buffsl®uld not bethe basisfor bank credits.
Furher, resourceagencyofficials feelstrongly that
bankmitigations should not involve wetland
eation for anumber of reasons, including: 1) the
needfor bank mitigations thatare self-sustaining;
2) a general belief that wetland creation doesn't
workand 3)the view that uplandshould not be
used to produce wetland mitigations.

Resaurce agencystaff feel very strongly that
credit sales from private commerigigation
banks shouldbdsed on advanceditigation if
at all possible. Howebesed largely on the
argments of regulators, most nogee that the
economic viability of private credit markets
depends on some formeafly credit sales in most
casegetlrn forearly credit sales, theesource
agencies expdmnk agreements to include
stringent tradingrules to limit and allocate the
risks of mitigation failure.

Resourceagencies feel, as degulators, that
bank agreementsshould include well-specified
performance standards, monitoring and
maintenance requiremengs)dprovisions for long-
term simanagement that ensubank sites will
remain as viable wetland areasto perpetuity.
Howevethey generally aremore cautious with
respect to such requiremetitan many of the
regulators interviewddr this study. For example,
although resourceagency staff are generally
satisfied with thankprovisionsandtradingrules
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written into the Federal permitfor the Millhaven
Plantation bank andthe Florida Wetlandsbank,
some areuncomfortable with certain aspects of
those agreements.

The waythat long-term sitananagement was
handled in thepermitsfor the two banksprovides
a case in point. The entrepreneurs behind the
Millhaven Plantationbanklease thebanksite from
a private landowner thahas on-going forestry
operations on adjoinindands. The Millhaven
bank agreement is contingempon a conservation
easement on théank site into perpetuity that
allows the landowner to perform selective timber
cutting at the bank site subject to certain
conditions designed to prevent harm to bank
wetlands. Oneresource agency staff member
expressed concern that suchctivities could
compromise the long-term viability of bank
wetlands.

The site on which th&lorida Wetlandsbank is
located is owned by a municipalityThe land was
actually dedicated as a wetlands preseyears
ago buthas since become a degradedl largely
non-functioning ecosysteminvaded by exotic
vegetation. One state resourc@gencyobjects to
the wuse of publiclands to produce bank
mitigations thatcan beused to offsetwetlands
development. Thisgencyargues that the use of
private monies to restotands in public ownership
could result in anetloss ofwetlands in the state.
This agencywould prefer to seepublic lands
restored with public fundsand private lands
restored with private funds.

Resourceagency field staff echo the need
expressed byegulators foregulatory flexibility to

use any available methodsd resources to

evaluate theworth of bank credits and adjust
ading ratios on acase-by-case basisThey also
feel strongly ttiey shouldhave theopportunity

to reviewand comment on all proposed trades, as
they currently tir proposed on-site mitigation
plans.

Resourcegencystaff see benefitfrom the
use ofcarefully structured private commercial
banks specifically for securing compensation in
cases involving smallisolated wetland impacts.
They generally dwt supportthe use ofbanking
in cases involving more significant wetland
impactndalso feelstrongly thatbankingshould
not be ogrion in areas withlittle remaining
wetlands. Resourceagencystaff stress the need
for on-site mitigation in suctctases to preserve
site-specific wetland functions.

While acknowledging the potential benefits of
private credit marketesourceagencystaff also
see marpotential risks. They are very wary of
pdential opportunistic prospectiveankers who
they thinkmaytry to profit from landsthey already
own, but whdhave unsophisticated knowledge of
and/oexperience with wetlandsitigation. Many
also fear that the widespread existence of private
commercidbankswould lead to pressure to relax
théull mitigation sequencing rules of the
regulatory program. Althoudhey support
integrating the regulatory program with watershed
plans,they generally donot think this should
provide the badier more regulatory flexibility.
Some mention the risk tloagklities bent on
development might use watersheglanning
itratives toward promoting wetlandevelopment
and not wetlands management.
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