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at the economic forces affectirtige marketfor mitigation credits. A framework that describes the
factors affectingthe supply and demand ofmitigation credits ispresented. Interviews with
prospective entrepreneurial bankers were conducted. Also interviewed are relevant regulatory and
resource officials for several of the banks.

LELLs_t_phasﬂ_e_p_o_d IWR Report 94-WMB-4,prepared byRobert Brumbaugland Richard Reppert,
Institute for Water Resources. This report sums findings ophaseone of the national wetland
mitigation banking study and recommendations for the final study phase.

IWR Report 94-WMB-5 prepared by Apogee Researd:hx; erty erght programs that conduct or
facilitate wetland restoration or creatiomwere identified that might be applicable to compensatory
wetland mitigation. Fourteen programs with the greatest potential were 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
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Reportsmay beordered by writing (above address) or call&iene Nurthen,IWR Publications, a{703) 355-
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EXECUTIVE SUMMARY

This report isdesigned to serve as a
resourceand researchtool for those interested in
wetland mitigation banking. It providesdetailed
information on variougypes of banks andimilar
compensatory mitigationmechanisms,statistical
and institutional information on aéixisting banks,
an introduction tofee-based mitigationand a
comprehensive annotated bibliography of the
literature on wetland mitigation banking.
Information was current through summer 1992
except as otherwise noted.

These data were collected by the U.S.

Army Corps of Engineers Institutéor Water
ResourcegIWR) during thefirst phase of a two-
phaseNational Wetland Mitigation Banking Study.
The Environmentalaw Institute (ELI) contributed
much of this information from itstudy of wetland
mitigation banking, which wasponsored by IWR
and the U.S. Environmental Protection Agency.

Wetlandmitigation banking was conceived
as a means tionprove on the individual piecemeal
mitigation of wetland lossesmany ofwhich have
gone unmitigatedfor reasons of practicability.
Wetland mitigationbanking presentedonstruction
interests with an opportunity to mitigate such
wetland losses by consolidatinghem and
providing for their mitigation in relatively large
blocks in an off-site location. This is the
conceptual basifor banking. Banks araormally
relatively large blocks of wetlands--restored,
created, enhanced, or preserved--wéhtimated
tangible and intangible values termed credits.
These credits represent a net gain in value over the
condition prior to the wetland project. As
anticipated development takes place, credits
equivalent to the estimated unavoidable wetland
losses are withdrawn or debité@m the bank to
compensate for the losses incurred.

Wetlanehitigation banking, although
practicddr morethan fifteenyears, is a concept
still in its infancy. Nonetheless, wetlanahitigation
bankshavedemonstrated a capability tmntribute
to nationalvetland goals. Banking provides an
opportunity to improve uponthe traditional
piecemeal approach to wetland mitigation.

Wetlandmitigation banking is a concept
with much promifen yearsago there was a
mere handful of wetlandigation banks in
existence in the United States. As of the summer
1682, there were at least 44 wetlandtigation
banks in existence. There watso, undoubtedly,
more than 60 proposed banks.

Much ofthe bank specific information
provided in thiseport comes from 22 detailed
case studies thatR conducted with the direct

assistance of Corps of Engineers field offices and
various contractors. The 22 bankswere a
representativeross-section of publicly and
paiely operated banks which existed at that
time.

Chpter Two summarizes the findings of
each of the casstudies in standardizegrofiles.
These profiles include characterizations of the
institutionalarrangements, the bankingstruments,

bank physical and biological properties,
operational histories,and points of contact.
Chapter Three presents generalized

characterizations of all the existamgl proposed
banks identified in 1992.

The natiorgilidy also examined six fee-
based compensitigation programs.Chapter
Four presents brief characterizations of these

programs.

Chapter Five presents a comprehensive
annotated bibliography of 56 published and




Executive Summary

unpublished paperand articles availablethrough
1993. Following the annotated bibliography is an
index of topics covered in the bibliography.

Existing mitigation banks represent a
variety of institutional arrangements,although
single-clientbankssponsored by state departments
of transportatiorare themost common apresent.
Their defining characteristics arét) established
to compensatéor unavoidable wetland losses; (2)
develop credits with which to compenséie these
losses through one or more cregitoduction
methods (i.e., wetlandestoration, enhancement,
creation, and preservation);(3) provide for the
deposit or "banking" of credits against which
withdrawals can benade; and4) compensate for
multiple wetland losses bythe incremental
withdrawal of such creditsand corresponding
reduction of creditbalances. Howeverheyond
these essential traits, existibgnks varywidely as
to their specific objectivestype of sponsorship
and clientele, and their mode of operation.

VI

Whenexamined individuallymany banks
wermauihd to be deficient in one or maaspects
whether in  implementation or long-term

maintenance. However despite thegpparent
deibncies, the majority are generaflynctioning

as plamed. Thereality of banking to date is
approachingirtiial promise of banking. In

general, banks represesiuable accomplishments

even though in some cdkeyg haveailed to plan
for  sufficient  monitoring, liability, and

enforcement.

Further, since the inventoryl®02, a

number of bankfiave beerestablished with long-

term operatiand oversight requirements that are

much more specifian many ofthe early banks.
It mst beremembered thabanks,for the most
part, dve been developed in the absence of a
natonal policy. As better guidelines are
developedand national policy is crystallized,
braking should result inncreasingly more success

in terms of wetlands managamesthievement

of national goals.
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|. INTRODUCTION

This report isdesigned to serve as a
resourceand researchtool for those interested in
wetland mitigation banking. It providesdetailed
information on variougypes of banks andimilar
compensatory mitigatiormechanisms,statistical
and institutional information on adixisting banks,
an introduction tofee-based mitigationand a
comprehensive annotated bibliography of
literature on wetland mitigation banking.
Information was current through summer 1992
except as otherwise noted.

the

This informationwas collected primarily
as part of theU.S. Army Corps of Engineers
Institute for Water Resources(IWR) National
Wetland Mitigation Banking Study (thereafter
referred to as th&lational Banking Study). IWR
is evaluating data collected on individuadnks.
This report presents the bank-speciata in the
recognition that itmay be of value to those
interested in developing or evaluatinganking
projects or programs, or in performimglependent
research on wetlands mitigation.

Organization of the Report

Chapter Onethis chapter, summarizes the
contents of the report, defines terraaddiscusses
experiences with wetlandnitigation banking to
date.

Chapter Two summarizes thesults of
detailed casestudies byIWR of 22 wetland
mitigation banks, proposed banks, wetlands
accounting schemes, andmitigation projects
potentially functioning ashanks. Thecasestudies
were selected to examine a range of privately
operated andgublicly operatedbanks. The case
studies are summarized in standardized bank
profiles, which are intended to serve as a reference
source for thoseinvolved in the planning,

ilmmentationandoperation of mitigatiorbanks.

The investigation was conducted during summer
1992using a standardized questionnaire developed
by IWR consisting of 41 questions with multiple
subparts. The questionnaires were administered
by Corps of Engineers district offices with
jursdiction overthe areas in which the banks or

other study entities were located.

Chafteree presents irtabular form

detailed information on all 44 wettdtidation

banks known to be in existence asl@d2. It also
presents more limiieformation on a substantial

number of proposed wetland mitigation banks.

Chapter Four presents a cursory
discussion offee-based compensatoryitigation
casestudies conducted by NationaBanking
Study. Fee-based compensatoitjgation is a
potential alternative to mitigation banking.

Chapter Five is a comprehensive
annotated bibliography olitérature on wetland
mitigation banking.

Definitions

Wetland Mitigation Banking is a system
of compensatomyitigation in which thecreation,
enhancement,restoration, or in exceptional
circumstances preservation of wetlands is
recgnized by aregulatory agency asgenerating
credits usable asdvanced compensation for
unavoidable wetland losses on other sites.

Compensation Credit means theunit of
wetlamadlee that is recognized as the basis for

comparing the destroyed wetlands to themked
wetlands offered in compensation.
expressed in units such as acres or habitat units.

Credits are
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Debit means theunit of wetlands value
that is withdrawn fromhe wetlandmitigation bank
upon approval of a compensation transaction.
These are usually expressed in faneunits as
credits.

Debiting Wetland means a wetland area
adversely affected by dredge it activities for
which compensation is required as a condition of
regulatory approval.

Compensation Ratio means theguantity
of wetland credits thainust bedebitedfrom the
wetland mitigationbank tooffset the losses from
the debiting wetland. A:1 ratio, for example,
meansthat for everyunit of naturalwetlands (e.g.,
habitat units, acresylestroyed by development,
two units must be obtained from the bank.

Fee-BasedCompensatory Mitigation or
In Lieu FeeMitigation means a program in which
a regulatory agency collects fees in lieu of
requiring a developer to compensé#be wetlands
losses through onsite mitigation or acquiring
credits from a mitigationbank. Thefees are
accumulated for use in mitigation projects (or

banking programs) by theagency or by a
designated resource agency.
Existing Wetland Mitigation Bank

means, for purposes ofthis reporf a wetland
mitigation bank that:

(2) has a signed memorandum of
understanding, permit, oother
legal instrument rendering it
authorized to sell credits, or has
already issued credits with the
acquiescence of one or more
regulatory agencies; and

(2) has land on which the credits are
or will be produced.

Overview of Wetland Mitigation Banking

As of sumb®92, there were 44
wetland mitigatiorbanks in existence, as per
surveys by th&VR National Banking Study and
by ELIL.' Several of these banks @@t recognized

by tB@erps of Engineerfor § 404 canpensation
purposes, butare recognized by state docal

wetlamdencies as providing compensatory

mmigation sufficient to meet state orlocal
requirements. Subsequently, at leasb more
banksthe W.E.T.,Inc. bank(also known as the
Millhaven, GA bank), and the Florida
Wetlandsbankalso known as the Pembroke Pines
bank), received 804 pemits -- in December
1992, and July 1993, respectively. Thus, this

report identifiestodal of 46 existing wetland
itigation banks. Undoubtedlypther banks were
implemented in1993 given the recentrush to
establish banks.

There are more banks authorized "on
paper." For example, the state oMaryland
enacted a wetlanahitigation bankinglaw in 1993.
The banksauthorized by this law -- and
implemented in part by al993 MOU with
MarylandBepartment of Transportation -- are not

classed as "existing" becausdgtitieion lands
have not yet been identified.

Eighteen of the 46 existing wetland
migation banks areoperated by state departments
of transportation to meet continuingeeds for
compensatantigation. Seven banks are
controlled by private developeasd used solely
to providadvance mitigation for their own
project3hree banks are privately owned and
offering credity sale to the general publidzina
LaTerre (LA), Milhaven (GA), and Florida
Wetlandsbank (FL). FireiTerre uses the

! The Environmental Law Institute, in a study conducted
for thelWR andU.S. EPA recognized 4@hanks in 1992.
(Austin, etal., 1993). The difference is primarily attributable
to ELI's recognition of severahultiple-site statehighway
banks as separate banks.
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majority of its creditdor mitigation of itsown oil
and gasactivitiesand tomaintain ownership of its
property, whichwould otherwiseevert to thestate
through saltwater invasion; however,aitso sells
credits to others. Three other banks arepublicly
owned (orowned by a nonprofiagency) anaffer
credits for sale to the general public:Bracut
Marsh (CA), Mission Viejo-ACWHEP (CA), and
Astoria Airport (OR). The remaining banks are
government-affiliatedand servelimited clienteles
such as port improvement districtthe Navy,
multiple public works agencies,and local
governments.

As of summefl992,there were more than
60 proposed wetland mitigatiamks known to
IWR, and undoubtedly many others under
consideration atevelopment. In contrast to the
mix of publicly ownedbanks andprivate single
user banks currently in existencenany of the
proposedbanks(22%) are intended to be privately
operatadd tosell credits to the generglublic
on far-profit basis; and29% are intended to be
state or locabanks offering credits for sale
gaerally. Thisshift in the outlook for banking
suggests thathe experiences of the relatively
small number of existibgnksoffering credits for
general salewill deserve greateattention from
researchers and policy makers seeking to
understand future banking schemes.
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Il. PROFILES OF IWR CASE STUDY BANKS

The following profiles are based on
information collected from 22case studies
conducted by the Institutéor Water Resources
(IWR) in summer1992. Anumber of the case
studies do nohecessarilyfit underour definition
of banks,but provideuseful informationrelevant
to mitigation banking. The range ofvariation in
banks in general isufficiently wide that one can
guestionwhether those at the margin areleed
banks. Forexample, theNorth Dakota State
Wetlands Mitigation Bank operates as an
accounting scheme to track thmate's progress in
satisfying astatewide goal of "no neloss of
wetlands.” Another case study is the Henderson
Marsh Mitigation Plan in Oregon,which was
developed to compensafer individual wetland
losses attributable to construction projects
involving or benefiting the Weyerhaueser
Company. Irthis case, the development of credits
in excess othoseneeded tacompensatdor each
particular wetland loss was not intended,but the
potential forthe development ofbanked" credits
exists. While the 22 castudies weréntended to
be targeted on existing bank8yR included the
Springtown Natural CommunitiesReserve in
California, a proposed entrepreneutiaink which
was believed to be close to implementation.

IWR's purpose in conducting theseudies
was to ascertain the range ahstitutional
relationships, credit productiorand valuation
schemes, land management approacaed,other
featuresthat have evolved along withmitigation
banking. The information is presented in a
standardformat for each of the casstudies to
facilitate comparison. Thudpr example, if a
reader is interested in geographiioits on using
banked credits for mitigation, this information is
found under "ServiceArea" in each profile.
Similarly, if the reader is interested in the success
or failure of wetlands creation, restoration, or

enhancemeefforts, the readerwill find this
information collected under "Construction and
Physical Operating History" in each profile.

When thisstudy commencedWR tried to
identify the "sponsor" of thmnk orother project.
This proved to be more important in the proposed

bank phase than in the case of existinkg. It
became apparent in tbeurse of thisstudy that
many dhe banks - evethose thathad primary
proponentshad evolved into projectswhere a
variety of entities performed specific functions.
Therefore, in addition to identifying the primary
bank propongpbmsor, therofilesidentify the
respnsibilities of various parties tthe banking
schemes. These are:

credit producer,
management of transactions,
credit evaluation,

regulatory,

long term site ownership, and
client.

In general, tHeank sponsor is the credit
producerandthe Corps or a stagencyperforms
the regulatory function, but this éwagt the
case. Each of theskinctions is important to
consider in evaluating a banking project.

Thedetailed information irtheseprofiles
may be profitably used tdentify bankingfeatures
of particular value, as well as difficulties to
anticipate in designing, implementing, and
monitoring wetland mitigatiorbank. Each of the
profiles also identifies contacter thosewishing
to inquire further about the bank.

This document does nopresent an
luetian ofthe success dailure of the banking
programs profil&dhe information, forthe most




Profiles of IWR Case Study Banks

part, speakdor itself. Moreover,many of these A guidebook was developed BYR to
projects are relatively newand the long-term conducthe casestudies in a standardizedanner.
success ofthe mitigation cannotyet be fully The questionnaire that comprised tloase study
assessed. guidebook is summarized as follows.

Summary of Case Study Questionnaire

Official name or title.
Location of bank.
Location of the debiting wetlands.
Complete description of drainage area in which the bank is located.
Before and after descriptions of the physical and biological characteristics:
location, boundariesand size; general topographind cover type; pre-banketland environments; wetlan

OLL DRI

activities requiring aDepartment of Army permiactivities; general hydrologypost-bank wetland environment
significant fish and wildlife and plant species; long-term wetlands maintenance plaffisjal land use plans or
programs involving or incorporating bank; adjacent ownerships and impacts on the bank.

6. Physical and biological description of debiting wetland area(s):
location, boundariesand wetland classification; general topograplaind cover typegeneral condition of
debiting wetlands; significant fish and wildlife and plant species; generaloils description; drainage area
description; general hydrology; official land use plans and effect on debiting wetlands.

7. Number of wetland credits available in the bank, overall and by individual wetland type:
immediately followingbank implementation; at crediting initiation; ditme of case studystaged developme
balances; present; agency or individual determining type and amount of available credits.

8. Initial planning, implementation, and early operational stages of the bank, including the following:

signed or enacted, initial implementation completed, and of first debiting.

9. Descriptions of formal agreements and objectives set forth.
type of areementandsignatory agenciestatement of objectivegrovisionsfor review, updating,and conflict
resolution; responsibilities; bank history to date.

10. Detailed cost breakdown:
includes physicamaintenance costmndfinancialarrangements to pay for anticipated maintenance and replac
costs and with which to fund unexpected contingencies.

11. Attempts to recoup capital and maintenance costs and cost basis for payment purposes.

12. Original sponsor of bank establishment and current manager.

13. Land ownership and the nature of real estate interests.

14. Future life of the bank: life expectancy; longevity.

15. Planning and implementation of the bank:
initial bank planning process andogic for analysis of alternativeand banksite selection; geographlinits or
boundaries in formal agreement; distances of the debiting wetlands from the bank.

(continued)

delineation; general description of soils; bank development strategies; credit valuation techniques; bank estallishment

time and wayconceived; smooth or problem process; first incentive to establish a bank; date formal agreenggnt was

ent
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

28.
29.

30.
31.
32.

Summary of Case Study Questionnaire (continued)

Hydrological connection between debiting and crediting wetlands:
nature of hydrological connection; specification in formal agreement.

Developmental entitighat may beutilized for compensation purposesid constructionactivitiesthat may be debited
potentialusers forcompensation purposgovisions inthe formal agreementjebitingaction history in terms
of dates, sizes, numbers of credits, types of wetlands requiring compensation.

Debiting and crediting information:
methodology; functionsised,determination obanksize; consideration of non-wetland environments and tempral
issues; preservation credits; current credit availability.

Accounting procedures for debiting and crediting:
creditingand debitingprocess andechnical criterieand procedural ground rules; adherence to rules; in-kind/oufbf-
kind restrictionsapplicationandformulation ofmitigation ratios;timing of debits; staged development procedurfs;
interchangable creditdbetweendistricts for state-wide banksgonsideration of scientifizincertainty; type of]
accountingsystem fordebits and credits; responsibility for credit certification and accountmaintaining and
reporting.

Role of the banker and sponsors, and funding of banking activities:
responsillity for conductingthe banking function; formal agreement provisiaosts (on amactual annual basis
formal agreemenprocedures; issuance of bank statements; agreemenxistingbalances; provision®r audit of
bank account.

Monitoring of the bank:
formal ageementprovisionfor periodic monitoringand specific monitoring rolegffort and costs focompleted
monitoring; responsibilitfor paying monitoringcosts;provisionsfor response tononitoring informationfindings
of monitoringandactions taken as a resutclusion inDepartment of Army permitir review andevaluation of
bank performance.

Levels of effort on the part of public agencies and natural resource agencies:
responsibilityfor public agency involvemerttosts;additional budgetindor participating agencies; impact pfiblic
curtailment of involvement.

Provisions for open-ended banks and periodic expansion concurrent with permitted construction.

Deficits associated with open-ended banks if additional wetland credits are not deposited:
conformance strategies; formal agreement provisions; affect on permit process.

Enforceability of formal agreements--requirements to ensure success of the bank:
formal agreement specificatiofsr responsibility, timetableand penaltiesjlegal authority rulings; tests of formal
agreement.

Regulatory actions if bank found to operate at a deficit.

Commercial sales of credits:

record of commercial sales of wetland credits for compensatory purposes; provision in formal agreement; #hy other

interest in district outsidease study bank; need fmvisions to formal agreement arder to providefor open
market sales.
Relationships between the bank and general permits, SAMPS, or other types of regulatory and land use.
Precedence for after the fact compensation in the banks:
formal agreement provisions; instances.
Determination of how bank activities would be altered if delineation methods were to change:
Tendency for commercial-type bank planners to resist locational and technical rigor.
Effectiveness of the bank in achieving basic wetlands protection objectives.
implementationand operation of bank in comparison twiginal plans; impact of problems in expected bk
schedule; deficit operation--amowemid duration; efforts to rectifyleficit; better tharanticipated performance a
provisions.

(continued)
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33.

34.
35.
36.

37.

Summary of Case Study Questionnaire (continued)

Extent of Corps involvement in planning bank and developing formal agreement:
involvement in early planning stages; signatory to formal agreement; formal agreement provisions for Corpll; banks
without Caps signatory to formal agreement--how recognizeddunyps; issuance gfublic noticefor proposed
bank; satisfaction of NEPA.

Conduct of Corps individual permit review process: provision in agreement.

Effect of bank on rigor of permit decision-making process.

Positive features and shortcomings of the bank--overall evaluation:
success ofailure in providingfor consolidated relatively smaltetland impactsand their advancednitigation;
bank shortcomings; positive aspects; effect on efficiency of permit review process; ways to improve bank.

Summary outline of bank:
charateristics; formal agreementnethods; currencyevaluationprocedures; banlactivity; problemanalysis;
summary.
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Anaheim Bay Mitigation Project, California I

PURPOSE The bankwas created to compensdite unavoidable deepwater marine habitat losses associated
with water-dependentort improvement activities bghe Port of Long Beachincluding landfill at Pier J and
other port construction.

STATUS: Active.

LocATION: AnaheimBay within the Seal BeacMational Wildlife Refugewhich is located within the Seal
Beach Naval Weapons Station, Orange County, CA.

Size: The bank has 119.6 acres in 4 parcels, ranging in size from 7.5 to 53.5 acres.
SERVICE AREA: The debiting wetlands must be in a port district of the Southern California Bight.

TYPE OF MITIGATION : Mitigation is based on thereation of shallow estuarine coastahbaymenhabitat.
Such habitat, wittits relatively high value to marine fisheand migratory birds, hadeenreduced in Southern
California at a greater rate thdeepwater habitat. The signatory agencies therefore agreed thaipensation

for adverse project impacts updhne marine ecosystershould emphasize the creation shallow water,
coastal embayment systemsThe Memorandum of Understanding (MOU) alternatively uses the terms
“restoration” and “creation” to describe the habitat development work involvedriaheim Bay. However,
creation isthe most appropriate description tfie work becausedegraded wetlandand upland areas were
destroyed in the creation of shallow, estuarine coastdlaymenenvironment. The refuge where the bank

is located consisted of tidal sloughsd salt marsh habitat area with adjacent upland dikedareas. The
mitigation area consisted of uplands, picklewe&adl{cornia virginicg marsh, glasswortBatis maritima,
barren salt flats with shallow ponds that formed after winter raingldarfield community dominated by
grasses andhustard,and a sandwrea with some wetland vegetation. Human disturbance in the area had
caused a lack dfidal flow and degradation of wetlands. Expectesbults of mitigation activitiesvere the
formation of intertidabndsupratidal habitat, open water nursery haligamarine fish,andisland habitat for

the Light-footed Clapper Rail.

ENABLING INSTRUMENT: A MOU to establish a procedufer compensation of marine habitat losses was
signed 8 Januar§986. Asecond MOU pertaining to dabbling duekd shorebird habitat was signed in
August 1986. Signatories to the MOUs are the City lasng BeachBoard of Commissioners, thé.S. Fish
and Wildlife Service (USFWS), thdationalMarine Fisheries Service (NMF3ndthe California Department

of Fish and GaméCDFG). The Corps of Engineers issued a perfoit the establishment of th&MB, dated

27 February 1989The permit authorized the excavation of approximate® million cubic yards ofmaterial
and placement of 50,000 cubic yards of fill material to create the island.

° The MOU states that theort of Long Beach has nesponsibilityfor maintenance omonitoring of
the restored arefllowing construction, buthe Port has undertaken a 2.5-yeaonitoring program
as a permit conditioand conducts monitoring activities quarterif.he involved agencies review the
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monitoring reports to ensure compliance vitie MOU. USFWS isesponsibldor management and
maintenance of the site.

° The agreement does not address the longevity of the WMB.

° The agreement doawmt specify that the debiting wetlands occupy the same hydrologic area as the
bank.

° The agreement provides for out-of-kind replacement.

° Mitigation ratios are not cited in the MOU.

RESPONSIBILITIES :
Sponsor: The Port of Long Beach is the bank sponsor.

Credit Producer: The bankwas constructed by theort of Long Beach, actinghrough the Board of
Harbor Commissionersnd is beingnonitoredandmaintained by th@ortunder a 2.5-year program.
Once this program expires, thankwill be maintained by USFWS, whicjointly manages the Seal
Beach National Wildlife Refuge with the Navy.

Management ofTransactions: Responsibilityfor maintainingand reporting records of debits and
credits and the baniccounting is not specified ithe MOU. The Port of Long Beachissued a
signatory letter of agreement which reported debits and credits.

Credit Evaluation: The types andiumbers of available credits are determined byPi with the
approval of USFWS, NMFS, an@DFG. A biological evaluatiorteam is responsibléor habitat
evaluation.

Regulatory: Following Corpspermit issuance to the developer, if théigation bankfails, then the
applicant is in noncompliance with the conditions of the perfite Corpscanpursue enforcement
action against the applicant for noncompliance under 33 CFR 326.4 (d).

Long term site ownership:The land is owned by the Navy.

Clients: The bankwas created toffset losses due to Pieedpansion by th@ort. The MOU states
that excess habitat valusits may beused to offset fistand migratory bird habitat losses which
result from other pordevelopment projects within the Harbbistrict. The projects must be
necessarywater dependengnd port related. The Board of Harbor Commissioners tie City of
Long Beach mayransfer excess habitat valugits to other port districts ithe SoutherrCalifornia
Bight if the districts are applicantsr a Corpspermit, California Coastalct permit, oramendment
to the master landseplan of theCalifornia Coastal Commission after such disthiesconsulted
with USFWS, CDFG, and NMFS and obtained a written approval for the use of Anaheim credits.
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CONSTRUCTION AND PHYSICAL OPERATING HISTORY: Initial constructionwas completed in Aprill 990.
Managemenimeasures included: 1) mechanical excavation to an average elevati8id ¢det MLLW, 2)
building of culverts to connect these areas wittaheimBay to provide unimpeded tidagxchange, and 3)
construction ofmounded islands. Monitoring results 1991 indicated that tidal levels in areas of the bank
were higher than levels in theearbyocean. As aesult, a much greatgroportion of subtida{73%) and
lower proportion of intertida{24%) and supratidal(3%) habitat was formed thaplanned. Initialresults of
the biological sampling indicate that fish are using risstorationareas. Invertebrateolonization of the
substratumhasoccurredand densgrowth of filamentousalgae has developed a@il areas. Limitedgrowth

of vascular plantdhasoccurred. Despite differences between prediciaditionsand observedoutcomes,
monitoring results generally indicate successful accomplishment of objectives for the bank creation.

CREDIT EVALUATION : Habitat Suitability Indices (HSI) developedising modified Habitat Evaluation
Procedures (HEP) are usetihe HSIcan rangdrom 0.0 for nohabitat suitability tal.0 forcomplete habitat
suitability. Habitatunit gains andosses for 20 listed evaluati@®pecies were exchanged owrt-for-unit
basis. The value®r the evaluation species are developed by professimollgists usinghe best available
information. The replacementatio was determined by a comparison of hahitait changes aPier J “with
and without”the landfill to the habitatinit changes'with andwithout” AnaheimBay restoration. The study
indicated that for eactacre of Pier J landfill constructed, about.759 acre of compensating coastal
embayment must be created at AnahBay to offsetthe loss,andthis ratiowas usedor thefirst transaction.
The acreage ratio for the second transaction was 1:1.

TRANSACTIONS: The AnaheinBay Restoration Projeatreated153.12credits. The 130.55debits necessary
to mitigatefor the Pier J projectvere already determinezhdwere immediately debited oncenstruction was
initiated in January1989. Another8.57 credits were used in Februat@91 for the construction of Berths
95-97 in the samport. Debiting wetlandbave beetocated in thesame drainage area as the baRkurteen
credits are in “escrowandwill only become available once the 2.5-yeamitoring requirement is completed
and reviewed.

FUNDING REGIME : Agencies bear theost of their involvemeniThe Port of Long Beach isot attempting to
recoup capital costsUSFWS has théunding capacity tanclude theWMB in its management plarfer the
Refuge. The Port has pdolr quarterly monitoring. Ndrustfund or other financial arrangememis been
developed to pay for anticipated maintenance and replacement costs or unexpected contingencies.

OFFICIAL LAND USE PLANS INCORPORATING THE WMB: The debiting wetlands are zoned as “port
manufacturing’andare identified in the master lange plan certified by theCalifornia Coastal Commission.
The bank is part of the Seal Beach National Wildlife Refuge.

OWNERSHIP OF ADJACENT LANDS /ASSOCIATED IMPACTS TO THE WMB: The Seal BeacNational Wildlife
Refuge is bordered on 3 sides by urban areas of Los Angeles.

CONTACTS: Elizabeth White

Port of Long Beach USACE-CESPL-CO-R

P.O. Box 570 9869 Scranton Road, Suite 415
Long, Beach, California 90801-0570 San Diego, CA 92121

(310) 437-0041 (619) 455-9422
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Bracut Marsh Mitigation Landbank, California I

PURPOSE The bankwas created to compensdte unavoidable wetland losses associated wételopment
of “pocket marshes” in Eureka and other saltwater wetland fills in Humboldt Bay.

STATUS: Active.

LocCATION: Eastern shore ddrcata Bay,north arm ofHumboldtBay, approximately 5 miles NE of Eureka,
Humboldt County, CA.

SizE: Bank area is 6 acres.

SERVICE AREA: Debiting wetlandsnay bepocket marshes of the City Blureka or saltwater wetlands in the
Humboldt Bay area.

TYPE OF MITIGATION : Theproject involves theestoration of BracuMarsh. Prior to 1950the marsh was

a small, vegetated wetland bordered by mudflafbe construction ofHighway 101 eliminated freshwater
inflows from the surrounding watershedhe marsh area was filleend aperimeter dike wasonstructed,
preventing tidal influence. Portions ofthe marsh were pavednd wood debris, graveland sand were
deposited on the site.The pre-bankrestoration sitewas characterized by small stressed plants including:
Parentucelliaviscosa,Polypogonmonpeliensis, Lotus corniculatus, Juncus effugarsbrunneus,andAira
elegans Soil qualitywas extremelypoor. The goal of therestorationplan was torestore tidal flow and
maximize the habitat value of the site. Debiting wetldmage principally beesaltwater wetlands containing
pickleweed, saltgrass, and/or cordgrass.

ENABLING INSTRUMENT: The California Coastal Commissioand State CoastaConservancy approved the
“Broadway Wetland$kestoration Conceptual Plan” &pril 1980 and subsequently signed thigracut Marsh
Mitigation LandbankMemorandum of Understanding (MOUJThe Department of thé\rmy issued a permit
to the Conservancy to undertake construction necessary for site restoration.

° The MOU describes 4 “pocket marshes” tbatild use2.02 acres of theBracutMarsh Landbank to
provide mitigdion if developed; the remainder is to be used to mitifatelosses of saltwater
wetlands in the Humbold®ay area as approved by tEmmmission. The MOUdoes not require that
the debiting wetlands occupy the same hydrologic drainage area\a®Bebut the Humboldt Bay
provides a hydrological connection between the debiting wetlands and the WMB.

o The MOU limits debiting to in-kind replacement.

° The MOU specifies that “theamount of mitigation shall be not leBgan one squartot of restored
marsh for each square foot of filled marsh.”

° The MOU does not provide for its review and update.

12



Profiles of IWR Case Study Banks

The MOU does not require monitoring.

The MOU does not address longevity of the WMB.

RESPONSIBILITIES :

Sponsor: The California State Coast@bnservancy anthe California Coastal Commissiocare the
sponsors of the bank.

Credit Producer: The State CoastaConservancy implementethd currently manageand maintains
the WMB. TheState Department of Fisind Game hasiformally agreed to take on management and
maintenance of the Bracut Marsh WMB when it is fully debited.

Management of Transactions:The Conservancy keepsracord of all transactiongnd periodically
provides updates to the Commission.

Credit Evaluation: The Conservancy, irconsultation withthe Commission, originally determined
the number of credits available at BmcutMarsh WMB. The Commission, ashanker,” determines
the amount of required mitigatidior proposed wetlandills, and thendirects applicants tpay the
Conservancy a fee based on acreage.

Regulatory: California Coastal Commissicend Corps of Engineers regulate thankthrough the
permitting of debiting activities.

Long Term Site Ownership: The Conservancy purchased ti@-acreparcel for the purpose of
restoring andgrotecting its habitat valueandthe landwill never be developedSevenacres are not
part of the bank.

Clients: The California Coastal Commissiomand the State Coastal Conservancyspecifically
established th&racutMarsh WMB toprovide mitigationfor the development of 4 “pocket marshes”
located in an industriahrea in the City of EurekaThe MOU allows the Commission to use the
Bracut Marsh WMB tomitigate development within the Broadway pocket marshes irCityeof
Eureka. Theemaining mitigation creditare available to owners of wetlands in the aredwhboldt
Bay.

CONSTRUCTION AND PHYSICAL OPERATING HISTORY: TheConservancy'd 981 restoration project included
constructing &b0-foot wide levee breachith a riprapsill to provide a hydrological connection to the bay.
Interior channels wereonstructed to provide circulati@nd drainage.The project wasdesigned to keep flow
velocities low to preventscouring. However, b§987 the Conservancgnd other agencies recognized that
the Bracut Marsh proje¢tadnot achievedits restoration goalgndnoted such problems as sparse vegetation,
poor water circulationand poor water quality. The Conservancy hired newonsultants to assess current
environmentaland hydrologic conditionsand financed d'Phase 1" enhancememptoject based ontheir
recommendationsThe project included planting aldendwillow along the easteredge of thesite to buffer
the marshirom the adjacent lumberard and Highwayl01. The Conservancy is providingdditional funding

to improve tidal circulation at BracWlarsh. "Phase 2" includesrew levee breach and excavagdugh
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channels. Despite problems, a number of important habitats exist at Biastt includingtidal pools in the
northern portion of the sitand afreshwater/brackish wetland habitat in the southeagierion. A 1991
monitoring of the marsfoundincreased vegetative coverhree raresalt marsh plant speciescur at Bracut
Marsh: Orthocarpus castillejoidesar. humboldtiensis, Grindelia stricta ss@andCordylanthys maritimus
ssp. The Conservancgnticipates that the "Phase 2" remedestoration work at Bracu¥larshwill result
in a fully functioning, self-maintaining system.

CREDIT EVALUATION : The Commissionandthe Corps of Engineers (in the 2 instancesvimch it issued
permits), have both calculated creditand debits by determining the square feet of habitett at the
development site angkquiring mitigation on at least an equivalent squaredasis at thaVMB. In a few
instances, th€ommission ortthe Corps required a compensati@atio greater tharl:1 because the debiting
wetlands were of greater habitat value than the crediting wetlands.

TRANSACTIONS: Thefirst 3 transactions (for Broadway pocket marshestcurred in1980while planning

for the restoration projeatas still underway. Onedditional transaction occurred before the Conservancy
had completed projecionstruction. Eleven projecthaveutilized the BracutMarsh WMB. The mostrecent
debit occurred in May 1990. Of the original 6 acres available, 1.7 acres remain.

FUNDING REGIME: TheConservancy anthe Commission originallyconceived establishment of tBeacut
Marsh Landbank as fally reimbursable effort, withthe Conservancy's expenditures reimbursed proaata
basis by mitigation fees. Priper squardéoot of mitigationwas to be determined by dividing ttwal square
footage of marsh availabléor mitigation purposes byhe estimatedcost of WMB construction and
management.The Commissionand the Conservancy agreed to chargenmare than $0.75 foreachrestored
square foot ofwetland habitat at th8racut Marsh WMB. Noprovisionshave been made tiund future
maintenancecosts. Neither th€onservancynor any other publicagencykept any account of the staffime
needed for project selectiopermitting, oversight, or managementurthermore, although 1981 the
Conservancy acknowledgeditould only receive approximately4% of its expenditures, at this time the
Conservancyanticipates receiving reimbursements totalimy approximately54% ofits expenditures if all
mitigation credits are purchased.

OFFICIAL LAND USE PLANS INCORPORATING THE WMB: Establishment of the Bracut Marsh bank is the direct
result of theCalifornia Coastal Commissionl®79“Statewide Interpretive Guidelindsr Wetlands andther
Environmentally Sensitive Areas” whiguggests that filling small, isolateshd unproductive wetlandmight
be allowed if carriecbut in conjunction withthe restoration of arareacontiguous to darger, high-value
wetland. The Guidelines require that the wetland area to be filled baHfessne acre in sizesolated from
other wetlandslow in habitat valueandincapable of recovering to a high level wblogical productivity.”
The Commissiordrafted the Guidelines in part to respond to regulatory problemsethatged as it was
working with the City of Eureka on its Local Coastal Program (LCP). 1880 the Commission, the
Conservancy, anthe City of Eureka worked together to identifyitigation sites. BracuMarsh was zoned
by the Humboldt County General Plan as afsitandustrial use. 11982, after the Conservandyadrestored
the site, the Countghangedthat designation to “resouragependent” inits LCP. This designatioraellows
resource-dependeattivities, such as marglestoration. The City of Eureka LCP specifically provides for
the use of théracutMarsh WMB for wetlandfills in the Broadway pocket marshaed inother saltwater
wetlands within its jurisdiction.
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OWNERSHIP OF ADJACENT L ANDS/ASSOCIATED IMPACTS TO THE WMB:  Thesite is approximately onmile
south of Jacoby Creek, which drains several hundred acregrwiultural, forestedand developed lands.
The site is isolated fronthe surroundingdrainage basin by State Highwdy)1l and Northwestern Pacific
Railroad tracksjocated on the eastern boundary of the marsh. itObaywardside, a dike separates the
marsh from HumboldBay. Theadjacentbay waters are part of the.S. Fish and Wildlife National Wildlife
Sanctuary, and greatlynprove the overall habitat quality dracut Marsh. Bracut Lumber Company is
located on the uplangsst south of BracuMarsh. Noise fromthe mill andtraffic enteringandexiting the site
can disturb wildlife using Bracutlarsh. The Conservancy recently planted teeuthern portion of Bracut
Marsh with alders and willows to help buffer it from noise and activity at the lumber mill.

CONTACTS: Molly Martindale

State Coastal Conservancy USACE-CESPN-CO-RC

1330 Broadway 211 Main Street

Suite 1100 Room 802

Oakland, CA 94612 San Francisco, CA 94105-1905
(516) 464-1015 (415) 744-3036 ext. 228

Huntington Wetlands Restoration Project, California I

PURPOSE The bankwas created to mitigat@int impacts of California Department of Transportation
(CALTRANS) and OrangeCounty, CA Flood Control District (OCFCD)projects on wetlancand dune
habitats.

STATUS: Active.

LocCATION: Between Highway 1, the Sanfaa River, the TalberfFlood ControlChannel, andBrookhurst
Street in the City oHuntingtonBeach, Orange Countf;A. The Huntington WetlandsRestoration Project
is part of 160 acres of degraded wetlands known as the Huntington Wetlands.

Size: The bank has 24 .&cres in 4 parcelsOnly 6.25acres of this area is availalftg mitigation purposes,
including 1.6 acres of dune habitat.

SERVICE AREA: Debiting wetlands must be located within the same hydrologic drainage area as the WMB.

TYPE OF MITIGATION : The project involved thaestoration of tidal action tdegradedcoastal salmarsh,

flats, and sandlune habitat. Prior to restorationthe HuntingtonBeach Wetlands Conservancy (HBWC)
property consisted of degradadd severely degradealt marsh. The Talbert ValleyFlood ControlChannel
wrapped avund therestoration siteand entered the ocean downcoast of the site. Two earthen levees which
formed the Talbert Channaolatedthe restoration site from tidal influence. Fonpgrcent of the site was
submerged or hadmergent wetland coverThe remaining area was either barrenhad upland vegetative
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cover. Post-bank conditions consist@® acres of open water including shallow tidhlannels angbonds,
10.3 acres of wetlands between 0.0 and 4.0 msl, and 7.7 acres of uplands at or above 4.0 feet msl.

ENABLING INSTRUMENT: The first Memorandum ofAgreement (MOA) was signed in Decemid&88 by
CALTRANS, the City ofHuntingtonBeach, theCalifornia Department of Fisand Gamethe U.S.Fish and
Wildlife Service (USFWS), theCalifornia State CoastdConservancy (the Conservancghd HBWC. A
second MOA was signed in NovembE®88 bythe Orange Count¥lood Control District (OCFCD), the
HBWC, the Conservancy, USFWG&alifornia Department of Fisand Game(California Coastal Commission,

City of Huntington Beach, andthe Orange County Sanitation Department (OCSD). A separate contract
between the Conservancy and the HBWC establishes HBWC's management responsibilities.

° The HBWC is required tanakeregular inspections of thmarsh; repair fenceterpretative signs,
and other improvements; leaolurs ofthe wetlands; regularly inspect wetlaraiw dunesfor die-out
areas andeplace these areas when necessasfrict publicaccess andrespass to sensitive areas;
collect and dispose of wind-blown debr&)dsubmit annual monitoring reports tife marsh to the
Conservancy for a minimum of 5 years.

° The MOA which applies t€ ALTRANS stipulates that implementation thfe restoration projecshall
begin before construction tfie highwayproject,andtherestoration project shall be completed before
the highway project.

° The MOAs providefor the use of credits to mitigafer loss of “similarhabitat.” Salt marsh and
freshwater marsh have been credited and debited interchangeably.

° The MOAs remain valid for 30 years and can be reviewed and amended on an as-needed basis.

RESPONSIBILITIES :
Sponsor: The California State Coastal Conservancy is the bank sponsor.

Credit Producer: The mitigation bank is managed by HBW{@r a period of 20years. HBWC is
responsiblefor preparation of annual monitoring reposiich includeanalyses ofwater quality,
soils, vegetation, wildlife andrecommendationtor improvement. Orange County maintains filoed

channel, levees, and channel outlet.

Management ofTransactions: No balance sheet exists. Transactions to date been byetter;
the California State Coastalonservancy andhe debtors are responsibfer maintaining and
reporting onthe accountingsystem. The MOA states that the Countylood Control District will
maintain accurate records on the usenitigation creditsand notify all signatories each timsuch
credits are used. Regulatory agencies determine whether the transactions are valid.

Credit Evaluation: The initial credit availability was determined by th€alifornia Department of
Fish and Game. StatadFederal resourcandregulatory agencies concurred with the Department's
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assessment. Debits are determined by OCFCDC#ifornia Coastal Commissioithe California
Department of Fish and Game, USFWS, and the California Coastal Conservancy.

Regulatory: Authority for work associated with théighway andflood control projectsand the
Huntington Beach Wetland Restoration Project was combined in permits issued by the Corps.

Long Term Site Ownership:The 4parcels are owned by 3 different parties: HBWC, OCFCD, and
OCSD. TheHBWC parcel is15.2 acresand isowned in fee. The parcel was given to HBWC by
the Conservancywhich acquired the lanftom CALTRANS. TheOCFCD parcel i¢4.0 acres and
alsoowned in fee. A conservation easement over this propertygivas to HBWC. OCSD owns

2 parcels in fegotalling 5.7acres,andconservation easements on both parcels gigsn to HBWC.

Clients: Credits are jointly available tcCALTRANS to compensate onlyfor habitat losses
associated with the widening @falifornia Highway 1 in the vicinity of theroject,and toOCFCD
only for compensating habitat losses in conjunction vatimstruction ofTalbert Valley Channels
projects.

CONSTRUCTION AND PHYSICAL OPERATING HISTORY: Wetlandrestoration actionandthe first phase of the
flood controland highwayprojects were constructeshd completed simultaneously in Octob£887. The
County's seaward channel levee was remaretl a newoutlet channelthrough the middle of the wetlands
was built toimprove tidal circulationand create intertidal habitat.The District's property was landscaped
to screen a treatment plaamd pavedor maintenance angublic viewing of the marshFill material(57,000
cubic yards) was removefdom the site. Monitoring reportillowing restoration show modest growth of
Salicornia virginicaandDistichlis spicatabut no other salinarsh planthiave beeriound. Reporthave also
noted improvements in water qualiydincreases in fistand shorebird diversity. Two species of concern,
the CaliforniaLeast Tern andhe Belding'sSavannatSparrow,have beerobserved at the site. No remedial
actions have been recommended.

CREDIT EVALUATION : Credits were deriveftom the restoration ofwetlandand sanddune habitat. The
restored acreage was calculasedi cost estimatesere assigned based on thwerall cost ofthe restoration
project. Debits ardased on a review of th@roposed projecand the type, size, and value of habitat to be
lost. Best professional judgement is used to evathateppropriateatio and acreagallowable fordebiting.
Ratios to date have been 1:1.

TRANSACTIONS: A total of 6.25acres of mitigation wereeserved agollows: 0.8and0.55 acres of deep
water habitat credits t€ALTRANS andOCFCD, respectively;3.3 acres intertidal habitat credits @CFCD;
and 1.6 acres dune habitat creditsGALTRANS. Approximately 3.6 of the reserved credittave been
debited. Thdirst debiting was in August 988 andthe mostrecent debiting was iMay 1992. The greatest
distance between debitirgnd crediting wetlands habeen 5miles. OCFCDhas 2.65 acres of wetlands
remaining in the bank to debit upon the approval of state and Federal resource and regulatory agencies.

FUNDING REGIME: CALTRANS andthe County contributegash andn-kind services to HBWGQor its
mitigation credits pursuant tthe MOAs. Both the County of Orangeand HBWC have made 20 year
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commitments to manage armperate the wetlandsand havethe necessarfunds and resources. The
Conservancy pay®r thefirst 5 years ofmonitoring reports; monitoring reporégse completed with the help

of volunteer labor. The County paysfor monitoringand maintenance dfood controlmeasures. A fund is
managed by HBWC. Monies enter the fund through grant administration overhead, grants, donations,
charitable contributions, o#pill clean-up activitiesand other sources.The Conservancy has recovered its
costs forthe mitigation credits, including acquisition, restoratiomaintenanceand monitoring. Work done

above and beyond mitigation was funded by the Conservancy through fish and wildlife bond acts.

OFFICIAL LAND USE PLANS INCORPORATING THE WMB: This wetlandrestorationplan was part of aaffort

to certify a landuseplan for a 160-acrearea. The City of HuntingtonBeach has aertified Local Coastal
Program (LCPYor its wetlands except thBolsa Chicaand HuntingtonWetlands. The Coastal Conservancy
was asked by the City tavork with landowners, theCity, HBWC, and state and Federal resource and
regulatory agencies to prepare an acceptable uaeglan for the HuntingtonWetlands. The plan, which
designates the 168cres as conservation/wetland area, was approved by then@itye Coastal Commission.
Certification of the City's zoning ordinancies this area arstill pendingwith the Coastal Commission. The
ordinances defineallowable uses of thdand (i.e. water-dependenises, nature interpretation, wetland
restoration)andrequire permit applicants to explore alternatives to wetfdindr disturbanceand tomitigate
for impacts.

OWNERSHIP OF ADJACENT L ANDS/ASSOCIATED IMPACTS TO THE WMB: The adjacent lands arenostly
publicly owned. Streets, alood channel, andhe SantaAna River border the site. Private landowners
immediatelyupcoast othe site were concernexboutthe approvalby the City andthe Coastal Commission)
of the land use plan which designated tipeoperties as wetland/conservation ardas were not concerned
with site restoration plans. The restoration project was probably beneficial to the landowners.

CONTACTS: Elizabeth White

Reed Holderman USACE CESPL-CO-R

State Coastal Conservancy 9869 Scranton Rd. Suite 415
1330 Broadway San Diego, CA 92121

Suite 1100 (619) 455-9422

Oakland, CA 94612

Naval Amphibious Base Eelgrass Mitigation Bank, California I

STATUS: Active.

PURPOSE The bank was created to compens$atalredge andill activities of the Navy resulting in impacts
to eelgrasqZosteramarina) habitatand anareasuitable foreelgrass growth.The Navyagreed to provide
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an eelgrass transplantation site to mitigateits plannedprojectand tocreate additionabankedcredits for
future Navy projects in San Diego Bay.

LocATION: Along thesouth shore ofhe Naval Amphibious Bas€oronado Peninsula, dhe west side of
San Diego Bay, San Diego County, CA.

Size: The bank is 10 acres (4.2 acres for one-time mitigation project and 5.8 acres for banking).

SERVICE AREA: The mitigationareawill be used to mitigatdéor impacts to eelgrass habitat of tNaval
Amphibious Base in San Diego Bay.

TYPE OF MITIGATION : Mitigation entails the creation of eelgrdssls. The banksite was a marine subtidal
area sloping down to #at unconsolidated bottom at1 MLLW. The signatoriegplanned to create a marine
subtidal system at -MLLW with an aquatided ofeelgrass. Construction activities includeithe deposition
of dredged materighndthe planting of eelgrag®ot stock takenfrom adjacent beds.The debiting habitats
for the Navy project were eelgrass beds.

ENABLING INSTRUMENT: TheMemorandum of Understanding (MOU) was signed 986 bythe Department
of the Navy, the U.S.Fish and Wildlife Service (USFWS), thdational Marine Fisheries Service (NMFS),
and the California Department of Fiaghd GamgCDFG). AnArmy Corps permit authorizethe deposition
of dredged material to establish eelgrass habitat.

° The agreement limits debiting to in-kind replacement.
° The MOU cites a 1:1 replacement ratio.
° The MOU requires thdlavy toprovide alternative mitigation the transplanéffort fails (specifically

the transplant off.2 acres of eelgrass coverage necessamitigate for 2 original Corppermits).

° The MOU states that thidavy is responsibldor semi-annual status repoffty 4 years. Theeports
are submitted to NMFSThe Corps reviews thenonitoring report@andrecommends remedial actions
as necessary.

° According to the MOU, credits may only be used after the 4-year monitoring program is complete.

RESPONSIBILITIES :
Sponsor: The U.S. Navy is the sponsor of the bank.

Credit Producer: The Navycontractedout the work of filling the siteand planting the site with
eelgrass. NMFS agreed tonduct themonitoring program athe expense of thBavy. After a 4-

year period, if the site meets the success criteria as determined by the @squsceagencies, and
the Navy, the Navy is no longer responsible for maintenance of the bank.
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Management ofTransactions: The responsibilities of accountingnd bankingfunctions have not
been established.

Credit Evaluation: The Corps determines the number of available credits throogbultation with
NMFS, USFWS, and CDFG.

Regulatory: Following issuance of a Corppermit, if the bank fails, the applicant is in
noncompliance with the conditions of the permithe Corpscan thenpursue enforcemerdction
against the applicant for noncompliance under 33 CFR 326.4 (d).

Long Term Site OwnershipThe Navy owns the site.
Clients: The Navy is the only bank client.

CONSTRUCTION AND PHYSICAL OPERATING HISTORY: Initial implementation was completed in February 1990.
Construction included recontouringave attenuatiorfencing, andeplanting. Only 5.8 acres of eelgrass have
been created. In additio,2 acres of existing eelgrabeds were damagetliring preparation of thieank site
by the deposit of dredgeaterial. The Navyagreed to rectify the problebut nevertook action. Threeyears
later thebedrestored itself naturally.The Navyhasnot paid for monitoring ofthe site asagreed. The Corps
has not pursued any enforcement action.

CREDIT EVALUATION : The MOUstates that thBlavy will mitigate forimpacts to eelgrass onlal, acre-for-
acre basis. A report othe monitoring and evaluation agreemeritom NMFS further definesthe habitat
evaluation credisystem adollows: 1)when mean density athoots is75% orgreater tharshootdensity at
an adjacentcontrol site,percent coverageultiplied by the areawill equal the acreage credit; 2) if mean
density ofshoots athe transplant site is betweBf-74% ofthe control sitethen the habitat credits determined
in (1) will be reduced bp0%; 3) if mean density obhoots atthe transplant site is lesban 50%, the
transplant will be considered a failure and no habitat credit will be allowed.

TRANSACTIONS: Prior to plan implementation, th&lavy reserved4.2 acres of thebank for its original
proposed project, which required Qorps permits. The 2 debiting actionsfor the project were in 1989
(August andNovember). Howeverbank constructionwas delayeduntil 1990. Therefore, contrary to the
requirements of tht1OU, the bankwas debited before the transplant was succesafidithe bank operated

at a deficit forapproximately ongear. Todate, only5.8 of the 10 planned acres of eelgrass habitat have
been created. THhailure of the Navy to carryout monitoring responsibilitiesnd the lack of a prescribed
accountingsystem haveproduced uncertainty as to the number of available compensatory cadttiitgigh

1.6 acres should be available if the8 acres is successful atlal ratio. Debiting habitatéiave occupied

the same drainage area as the bank; the farthest distance from the debiting area to the bank is 2.65 miles.

FUNDING REGIME : The Navy is required to pay for site construction and the 4-year monitoring program.

OFFICIAL LAND USE PLANS INCORPORATING THE WMB: No official land use plansincorporate the WMB.
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OWNERSHIP OF ADJACENT L ANDS/ASSOCIATED IMPACTS TO THE WMB: The bank idocated approximately
250 feet offshoreadjacent to existing eelgrabsds in SarDiego Bay. It isbounded on the north by the
Naval Amphibious Baseand onthe west by the Silver Strand Gforonado. The land andshore are owned
and operated by the Navy.

CONTACTS: Merrily Severence

United States Navy United States Navy

Southwestern Division Southwestern Division

Natural Resources Branch Natural Resources Branch

Northern Facilities Engineering Command Northern Facilities Engineering Command
1220 Pacific Highway 1220 Pacific Highway

San Diego, CA 92132-5190 San Diego, CA 92132-5190

Elizabeth White
USACE CESPL-CO-R
9869 Scranton Road
Suite 415

San Diego, CA 92121
(619) 455-9422

Port of Los Angeles Inner Harbor Mitigation Bank, California I

STATUS: Active.

PURPOSE: The bankwas established tdacilitate port developmentand permit processing by ensuring
advanced mitigation for construction projects which involve excavation and filling.

LocATION: On-site,Port of Los Angelesnner Harbor, City ofSanPedro, approximately 15 mile®uth of
Los Angeles.

SizE: The bank has nfixed size. Size is dependent on the scalpasf development. Initially, the site was
17.7 acres. Additions are currently pending.

SERVICE AREA: Only projects undertaken within the waters of the boundaries dhtieeHarbor of the Port
of Los Angeles can be applied to the bank.

TYPE OF MITIGATION : Deepwater habitats are created to comperisatdeepwater habitat losses due to
construction projects. Water depths within theer Harbor aregenerally greater than 20 fedtabitats are
unconsolidated bottom, woaahd concrete pilings, boat floatend water column/surface. Habitatsund
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along shoreline areas include rock/riprap, concrete/steel/wood bulldrehduarrymuck. Fishand wildlife
relying on San PedrBay, of which the InneHarbor is a part, include a significant number of marine fishes
and water-associated migratory birdEhe Federallyand stateendangeredCalifornia least terrand California
brown pelican feed in the Outer Harbor and use the Inner Harbor to a lesser extent.

ENABLING INSTRUMENT: An MOU establishing thdank was signed inOctober1984 bythe City of Los
Angeles Board of Harbor Commissioners (represerttieginterests of th@ort), the United States Fish and
Wildlife Service, the California Department of Fish and Game, and the National Marine Fisheries Service.

° This bank includes only deepwater habitats.

° Certain terms of the MOU, such additions to creditbased on increases surface wateacreage
and the individual projects to be debited in fluwéure, can bemodified uponagreement by all
signatories.

° The MOU provides that no signatory shall unreasonably withhold required agreement or consent.

° The bank is active until abankcreditshave beemsed oruntil the existence of thieank isrescinded

upon agreement by all signatories to the MOU.

° No maintenance omonitoring activitiesare requiredor the bank. Nagorovisionshave been made
to ensure that the bank program exists in perpetuity.

° The withdrawal of such creditfor compensation purposesay not take placeuntil deepening
projects are completed.

RESPONSIBILITIES :
Sponsor: The Port of Los Angeles is the bank sponsor.

Credit Producer: The Port of Los Angeles is the primargredit producer. However, the MOU
provides that the Board of Harbor Commissioners, with the written consent of all signatories, may
accrue habitavalue from excavatiomlone by another person or entity if the person or entity is an
applicant for a Corps of Engineers permit.

Management ofTransactions: The Port of Los Angeles tracksreditsand debitsand provides this
information to the signatories to the MOU.

Credit Evaluation: Signatories to thtAOU agreeduponthe initial number of credits.The Port of
Los Angeles has determined acreages impacted by debiting projects.

Regulatory: Following issuance of a Corppermit, if the bank fails, the applicant is in

noncompliance with the conditions of the permithe Corpscan thenpursue enforcemerdction
against the applicant for noncompliance under 33 CFR 326.4 (d).
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Long Term Site Ownership: The waters oflnner Harbor are considered tidelands of the State of
California. The State deeded the lands to the City of Los Angeles.

Clients: The bankwas designed tdacilitate implementation of Port-sponsored projeats! other
projects beneficial to harbor activitieShe MOU provides that the Board of Harb@ommissioners,
with the written consent of all signatoriesay allow the use of previously created habitat value as
compensation by others proposing fills in the Inner Harbor.

CONSTRUCTION AND PHYSICAL OPERATING HISTORY: Theextent ofconstruction ighe excavation of land or
deepening okhallow water areas to create deepwater habithe creation of deepwater habitats in theer
Harbor has beesuccessful. Studidsaveindicated thafull biotic communitieswere established within five
years of habitat creation.

CREDIT EVALUATION : Replacement is by area, based oncitreesponding gain doss of water surface area
resulting from a project. Credits the bankare created whefast land is excavated shallow waterareas
are deepened to become deepwater areas. Debits are acfoumtben existingdeepwater areas arflled

to become fast land in accordance witbrt development plansThe original number of credits ithe bank
(17.7 acres) was based on the net increaseater surface area that occurred agsult of projects within
the Inner Harbor from June 1975 to 1984.

TRANSACTIONS: The bankbecame active i1984. Debitsfor 4 projectshave been applied to the bank. As
of 27 April 1992 thePort ofLos Angelesstimates that7.07acres have been debitedsulting in aalance
of 0.63 acres. However, thort is inthe process of calculatiragtual surface watexcreages impacted from
as-built conditions.

FUNDING REGIME : The agencies bear the cost of mitigating actions.

OFFICIAL LAND USE PLANS INCORPORATING THE WMB: Los Angeles Harbor is considered in numerous local
and regional land ugglans including théort of Los Angeles MastePlan, the City of Lo#ngelesPort of
Los Angeles, SaRPedro Communityand Wilmington-HarborCity District Plansthe Los AngeleRiver Basin
Water Quality Control Plan, the WateiControl Policy for EnclosedBays andEstuaries,and regional air
quality plans. The bankwaters come under jurisdiction dfe California Coastal Commission (CCC). The
Port of Los Angeles Masté&tlan, which formallyincorporates the existenaaduse of thebank, was approved
by the CCC.

OWNERSHIP OF ADJACENT L ANDS/ASSOCIATED IMPACTS TO THE WMB: The Port and the adjacent Long Beach
Harbor occupy part of thé000-acremarine coastatmbayment known aSanPedroBay. SanPedro Bay

is semi-enclosed by 9 miles of breakwater. Private landowners on lands adjdoeet ktarbor waters can
potentially decrease dncrease the surface acreagelrofer Harbor andimpact thebiological, physical, and
chemical characteristics of harbor waters and sediments.
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CONTACTS: John Gill

Donald W. Rice (310) 519-3679 USACE-CESPL-CO-R

or Ralph G. Appy (310) 519-3497 P.O. Box 2711

Port of Los Angeles Los Angeles, CA 90053-2325
425 S. Palos Verdes Street (213) 894-0437

P.O. Box 151

San Pedro, CA 90733-0151

Springtown Natural Communities Reserve Mitigation Program, California I

STATUS: Pending.

PUrRPOSE Developmentandcommercial sale of mitigation credits to compengateznvironmental impacts
of one acre or less resulting from construction activities involving both upland and wetland habitats.

LocCATION : Springtown, City of Livermore, Alameda County, CA.

Size: The bank has a totakea 0f92.57 acres in 2 parcels df2.70and 19.87 acres. The bank has the
potential to expand to approximately 400 acres.

SERVICE AREA: Few restrictionsare envisioned relative tout-of-kind compensationthe timing of
compensation requirementbe geographic or hydrologlocation ofdebiting actions, or other circumstances
regarding wetland losses.

TYPE OF MITIGATION : Mitigation measures will involve restoration d@égradedvetlands, particularly historic
hydrology. Habitats of theestoration site includealley sinkscrub, alkali meadow, alkali marsh/seep, and
northernclay panvernal pools. Twenty-one acres werglassified as jurisdictionaletlands according to the
1987 ddineation manual. The natural conditions in Springtowhave beersignificantly altered in the last
30-40 yearsdue to the building of aurrounding subdivisiorand aflood control levee, grazing, stream
channelization, site discing, trash dumping, invasion by exotic péamtsnimals, firecontrol management
practices,and on-site recreation.The hydrologic conditions at Springtowmave beeraffected by diversions,
urbanization,and the movement ofaults. The major goal for site restoration tke optimization ofhabitat
conditionsfor the Federally listeéndangered palmate-bractadd'sbeak Cordylanthus palmatgsan annual
herb. A number obther significant planand animal species are associated with the habititsg restored
on the site. Improvement of existing hydrologicahditions will bemadethroughmanagement o$urface
water flows. An adaptive management schevilebe used. An initialL00-foot-wide buffersystemwill be
built to protect the site againsttrusions byneighbors. In addition to wetland mitigation, the svi# serve
the mitigationneeds obthertypes ofimpacted environments. Detailegstorationplans arenot known at this
time.
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ENABLING INSTRUMENT: A Memorandum of Understanding (MOU) between the Environméstitiyation
Exchange Compangemax) and the California Department of Fislnd Game(CDFG) has beerdrafted.
Signatory approval of the Corps of Engineansl other Federahgencies isiot expected to bsought. Final
approval is pending.

At this time, the scale of compensation is limited to impacts of less than 1 acre.

Operating guidelines are reported bave theapproval of theCDFG for the satisfaction of
non-Federal regulatory requirements, howevereffart is being made to determirieeir acceptability
within the Federal sector at this tim&@his question will beaddressed on a case-by-case basis when
requests do arise to compenséte larger actions which require individu&orps Section 404
permits.

Monitoring requirements and goals for monitoring periods are included in the agreement.
The agreemernihcludes a procedurer conditionaland stagedievelopment of the MOUjependent
upon the outcome oéxperimentation according to a mutually acceptable experimeetign.

Experimentation follows an initigheriod of conservatioand establishment of baseline monitoring.

The agreement contains provisidios conflict resolution--contract provisions okS. andCalifornia
law in a court of competent legal jurisdiction.

The Springtown Natural Communities Reserve (SNCR) is planned to last in perpetuity.

RESPONSIBILITIES :

Sponsor: The bank sponsor is the Environmental Mitigation Exchange Company.
Credit Producer: The Environmental Mitigation Exchange Company is the credit producer.

Management ofTransactions: Transactionswill be managed byCDFG and the Environmental
Mitigation Exchange CompanyCDFG will handleall aspects of the debitirend crediting,and the
Environmental MitigatiorExchange Companyill handleall of the pricingandprice negotiations over
credit purchasesThe Environmental MitigationExchange Compangeports transactions to CDFG,
which records the transacti@md sends a copy tiie balance of debitndcredits to theCompany.

Credit Evaluation: The CDFG determineshe type andnumber of credits available. In tteture,
an agreemeninay include theU.S. Fish and Wildlife Service, EPA,and the Corps in the credit
evaluation process.

Regulatory: The Environmental MitigatiorExchange Company felly liable for corrective actions.
The Companymust complete a mitigation installatiomhich fulfills the expectations oCDFG.
Liability extends to management responsibility in perpettotythe Companyandits successors or
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assigns. Penaltig®r negligence andhon-performance of installatiomaintenanceaesponsibilities,
and other expectations may be remedied in a court of law.

Long Term Site Ownership: The Environmental MitigationExchange Company presently has an
option agreement with owners of SNCR lands whidlh be acquired upompproval of the program.
Initially, a conservation easementagpected to be placed on the lands. Fee owneasdiipng-term
management responsibility will eansferred to CDFGvhen all transactionave beercompleted.

Clients: The bank isproposed to service the compensateegds of a broad range pbtential users
mitigating for a variety of impacting activities.

CONSTRUCTION AND PHYSICAL OPERATING HISTORY: Implementation obankconstruction actionkas not
yet occurred. Construction will occwhenfundsfor the mitigation work have been receiveldom project
debtors. Thesite will not be built inincrements that are only marginaflynctional; rather, numerous credits
will be sold before a major mitigation action isndertaken so that kighly functioning habitat areaan be
achieved.

CREDIT EVALUATION : Themethodological basifor evaluating creditanddebits hasot yet beerdeveloped.
However, compensation credits are expected to be availpbfeinitiation of incrementaletlandrestoration
efforts. Approximately 36% of the available creditsvill be based onpreservation using a replacement
formula. When the results ofexperiments show that the site dapable ofsupporting certain levels and
capacities of species, functioremd values, additional credits will be issuedcordingly. With the variety
of wetland and upland sites within SNCR, aarray of credits representing multiple prograoutputs is
ultimately expected. Thereill be 92.57acres of general impact credits available airfimtion of crediting.

TRANSACTIONS: No debiting hagccurred; however, several transactionsexygected taccur pending final
approval of the agreement.

FUNDING REGIME: A trustfund will be set up apart of the agreemenilThe project debtors will contribute
to the fund. The fund will benanaged by th&nvironmental MitigatiorExchange Companyntil its duties
are transferred to CDF@@r long term management. Interest @mtributions tothe fund in theearly years
will be usedfor operationand maintenanceosts. The Environmental MitigationExchange Company will
supply a performance borfdr the mitigation work. If deficienciesre found, théond covers replacement
costs up to preset limitations.

OFFICIAL LAND USE PLANS INCORPORATING THE WMB: The banKand is presently zonefbr low density
residential developmerindopen space.The North Livermore General Planning process, curreatlgierway,
will probably include thebank. Also, the Natural Communities Conservatidkct of 1991 enables thestate
to comprehensively plafor the integration of naturalesources in regionghich have threatenedatural
communities. Theéaw allowsthe state to movendangered specidéom place to place within a region to
consolidate, protect, and trade off high value habitat for lower value habitat.
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OWNERSHIP OF ADJACENT LANDS/ASSOCIATED IMPACTS TO THE WMB: Theidea to establish the bank
followed the 1982 discovery of the endangeréordylanthus palmatug the Springtown area, which has
experienced rapid growth on tperiphery of the Oakland-Salose metropolitaarea. Land uses surrounding
the proposedbankare agricultureandlow densityresidential developmentBoth of these usesould threaten
the integrity of the potentidlankunless specific steps a@ken to maintain the hydrologic regiraedcurtail
sedimentation, particularly in areas up-sidgmm the site. A largdand parcel to theorth of thebank is
owned by the City of LivermoreThe City has suspended a grazing lease on the parcel to lessen impacts on
endangered plants. In tifieture, the bank may expand toinclude this parcel; however, if the Environmental
Mitigation Exchange Company cannobtain use of théand for bankingpurposesfuture useghat the City
may propose for itdand could have amajor effect uponthe site sincdts land lies upslope of thesite.
Already, a major roadnd agolf coursehave beemproposedor the City's property.The land use decisions
regarding parcels to the eastdwest of the SNCR aralso important tahe future ofthe bank. The private
landowner to the east has mamteempts in the past to sell his paré@l the building of housingrojects.
Lands located to the west of thankare owned by another developer wiasproposed to build houses on
the land. This land is being disced omegular basis, causinginoff onthe SNCR site whicimay cause
degradation of the landsnd water which serve as habitldr sensitive species including birdxak, tiger
salamander, and fairy shrimp.

CONTACTS: Molly Martindale

Jim Levine, President USACE CESPN-CO-RC
Environmental Mitigation Exchange Co. 211 Main Street, Room 802
34734 Woodhue Terrace San Francisco, CA 94105-1905
Fremont, CA 94555 (415) 744-3036 ext. 228

(510) 792-0824

Idaho Transportation Department Wetland Mitigation Bank I

The Idaho Transportation DepartmégliiD) bank consists of 3 separate parcédgequia East Marsh (a.k.a.
Mud Lake Wildlife Management AreandOld Beaver

STATUS:
East Marsh: Inactive.
Old Beaver: Active.
Acequia: Active.

PUrRPOSE The bankswere created to compensafer unavoidable wetland losses due highway
development and improvement projects within District 6 of the Idaho Transportation Department.
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East Marsh: The site was established to mitigate impacts to 16 acres of wetlands filled during
construction ofinterstate 15 (I-15) as a categorical exclusion under Nationwide PEminvolved
agencies expected thatitigation actions wouldcreate bank credits in excess of theonstruction
requirements.

Old Beaver: ITD originally purchased th&VMB site to provide mitigationfor 21 acres of
project-specific impacts due thighway construction permitted as a categorical exclusioder
Nationwide Permit 23. Because the owner of the sieould not splithis 42-acreparcel, ITD
purchased the entire 42 acres, intending to use roughly half of the site as a mitigation bank.

Acequia The mitigation sitewas establishedor experimental purposes, becau3® wanted to
attempt a wetland creation project as part of a borrow pit reclamation operation.

L OCATION :
East Marsh: Tenmiles north of Terreton in Jefferson County, in portions of Sec&8n29, 32, and
33; Township 7 North; Range 35 East.
Old Beaver: Adjacent to Interstate 168-15) approximately 3 miles north @pencer, irSections 2
and 35, Township 12 North, Range 36 East, Clark County.
Acequia: Adjacent to Snake River, 1.5 miles east of Acequia, Minidoka County, Idaho.

Size: The bank area totals 213 acres.
East Marsh:The parcel is 150 acres.
Old Beaver:The parcel is 42 acres.
Acequia: Acequiais 21 acres in area, 5 acres of which are wetlands.

SERVICE AREA: The bankmay beused to mitigate impacts within tlsame watershed, human impact zone,
and ITD district.

TYPE OF MITIGATION :
East Marsh: Bank establishmerihvolves therestoration ofseasonally flooded palustrirenergent
marsh andscrub-shrub. The lowland areas at Eadilarsh typically supported a mix oemergent
wetland plants such as bulrusbc({rpus sp, spikerush Elecharis sp, foxtail (Alopecurus sp, and
cattail (Typha sp, with somewillow (Salix spp and cottonwood Populus sp. Sagebrush
(Artemisia sp, rabbit-brush Chysothamnus sp.and knapweedQentaurea sp.were the dominant
plants on upland mounds. Historically, precipitatamd runoff filled Mud Lake, causing excess
water to flow intothe EasMarsh area. Thitype of pre-bank hydrological regime producedatural
mosaic of wetlandand upland habitats thathangedwith variations in groundwater levelsrigation
demands, precipitation rates)devaporation rates fromflud Lake. Tomaintain water levelthrough
the waterfowlnesting season, the Idaho Departmerftishand GamgIDFG) formerly supplemented
the natural hydrology by pumpirgroundwater into Eastlarshfrom an off-site well. Beginning in
the 1970s|DFG began havingroblemskeeping the marsfooded, primarily becausthey did not
have exclusive rights to the wellDrought conditionsand increased demands agroundwater for
irrigation purposes causebe local aquifer torecede. As aesult,the extentand quality of natural
wetland habitat in EasMarsh began to decline. Bamnkestoration goalsvere to improve site
hydrology for wetland conditions.The impacted wetlands, located 10 mikesm the restoration site,
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were classified as seasonally flooded palustrine-persistent-emergent wetlands. Vegetative cover was
abundant, species composition was diverse, and the hydrology was relatively stable.

Old Beaver: Credits will accrue fronthe restoration of palustrinemergent marshnd scrub-shrub.
Prior to restorationthe site washighly disturbed by cattle grazingSoil was intensely compacted,
and vegetative cover was spaesel dominated by annual grassasd some herbs. Shrubs such as
willow (Salix spp: and aspenRopulus tremuloidgs which would normally have been abundant on
the site, weranearly eliminated. The debiting wetlands were scattered along several miles of the I-15
right-of-way, within 3-10 miles of theWMB. Thesewetlands were generallsimilar to the WMB
wetland, but in slightly better condition.

Acequia: Mitigation credits arebased on thecreation of riparian (shrub-scrul@nd palustrine
emergent wetlands as well as some open water and aquatic-based wetland.

ENABLING INSTRUMENT: Two documents were created to address wethanidation banking in Idaho: the
Memorandum of Agreement (MOApr DevelopmentandUse of a Wetland Bank in Idaho, dated September
1988, andthe Operating?rocedures fothe Developmenand Use of a Wetland Bank in IdahdSignatories
are: U.S. Army Corps of Engineers,S. Environmental Protectiof\gency (EPA), the Federal Highway
Administration (FHWA), U.S. Fish and Wildlife Service (USFWS)Jdaho Transportation DepartmeiTD),
Idaho Department of Fistand GamgIDFG), Idaho Department dfands (IDL), IdahoDepartment of Water
ResourcegIDWR), and IdahoDepartment of Healtland Welfare (IDHW-DE). Thesedocuments set up a
statewide banking systethat applies to all wetlandnits within the system. Iraddition, the EasMarsh
Management MOUnvas signed byTD and IDFG to establish the agencies' managemesponsibilities for
the East Marsh siteThe interagency team reconvened in JuUB93 hasproposed revisions to tHdOA and
Operative Procedures.

° The MOA stipulates thabank sites be located in such rmanner thatthey match the physical,
chemical, and biological character of, and be as close as possible to anticipated impact sites.

° The Operating Procedures state tia@t\WMB may only be used tonitigate impacts within the same
watershed, human impact zone, and ITD district.

° The Operating Procedures state that replacenagios must béased orequal values as defined by
Habitat Evaluation Procedures (HEP).

° The MOA contains an unusual provisiavhich tends to constraiout-of-kind wetland replacement:
"in no case may theollar value of out-of-kindreplacement be of greater value than tbst of
in-kind replacement.”

° All signatories to theMOA are responsibldéor reviewing and approving revisions/updates on an
as-needed basis.

° Life expectancy of the WMBs isot specifically defined in the 2 Idahdocuments, buthe banks are

expected to be perpetualThere issome uncertaintyabout the lifespan of the Eadtlarsh bank
because the Management MOU refers to the 20-year life of the project.
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° The EastMarsh Management MOUtates that credits available FBD are directlyproportional to
its financial contribution to restoration of Easfarsh wetlands (i.e., thtal net gain in wetland
credits is prorated according to the respective finaremalributions ofITD and IDFG, with the
former availablefor bankingpurposesandthe compensation diighway construction projects. The
primary interest of IDFG is waterfowl production.

RESPONSIBILITIES :
Sponsor: The banksponsor of the Eadilarsh andOld Beaver sites i§TD, District 6. The sponsor
of the Acequia site is ITD, District 4.

Credit Producer: ITD is the credit producer; however, at EMarsh IDFG agreed toperate the
pump and manage the site.

Management of Transactions:ITD conducts thdankingfunction with oversight byhe Army Corps
of Engineers andther signatories. ITD is responsiblefor reporting on thestatus ofthe WMB
whenever a transaction occurs and at the end of any construction activities.

Credit Evaluation: At EastMarsh,ITD and IDFG are responsibléor determining the number of
available credits. At Old Beaveand Acequia,ITD, in conjunction withthe Corpsand other
interested signatories to the MemorandumAgfreement,will determine the number of available
credits based on follow-up HEP studies.

Regulatory: Corps of Engineers regulates the WMB through its permitting of debiting activities.

Long Term Site Ownership: The EastMarsh is the property of IDFGITD owns the OldBeaver
site until all creditshave beerusedand ITD can solicit a resourceagency toaccept management
duties. Acequia is owned by the U.S. Bureau of Reclamation and leased to ITD.

Client: ITD is the bank client.

CONSTRUCTION AND PHYSICAL OPERATING HISTORY :
East Marsh: Implementation activities included installation opamp on the existing IDF®@vell,
construction oflevees, rehabilitation of existinigrigation ditches,and installation of culverts and
headgates ta@ontrol watermovementand levels. None of these activities required a Corps permit.
The East Marshestorationhasnot beensuccessful. For 2 months after théankwas established in
spring 1990,about100 acres of the site were saturated through water pumping activities. Due to
structural deficiencies, prolonged droughtand excessive groundwater pumping lsdjacent
landowners, the site now lacks adequétglrology and is being invaded kyeric vegetation.
Potential structurabnd other remediesor the water problem exist, howevdf,D and IDFG have
deferred such efforts until natural drought conditions abate.
Old Beaver:Therestoration workwas completed i1989. AHabitat Evaluation Procedurasalysis
was conducte@nd fencingwas constructed to prevent cattle grazamgl permit natural revegetation.
The restoration projedtas beersuccessful in increasirtpe qualityandsize of wetland communities
in Old Beaver. In 2.)years thesite changedrom adegraded and excessively grazeet pasture to
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a hydrologicallystableand botanically diverse wetland communityThe wetland is dominated by
emergenivetland plants, including bulrusB¢irpus sp, sedge Carex sp), bluegrassKoa sp), dock
(Rumex sp, fireweed Epilobium sp), foxtail (Alopecurus sp, andrush Juncus sp. Substantial
re-establishment of theillow shrublayer hasoccurred. ITD's long-termplan is to passively manage
the area by keepingattle out, controllinginvasive speciesand facilitating the re-establishment of
willow, alder @Alnus sp), and aspen trees and shrubs on the site.

Acequia: A former borrow pitwas reclaimednd adepressional wetland was create@onstruction
activities included the creation of a streahannel with rock drogtructuresand asmall rock dam

to divert water intdhe wetlandrom anadjacenirrigation ditch,andinstallation of a 24-incloutfall
culvert connecting the site to tmakeRiver. None of these activities required a Corps permit. The
inundated/saturated areas are smaller in t@a originally expected, possibly due to grading design
errors. In addition, thBow of water through the sitleasnot met initial expectationgrincipally due

to improper design of the intalstructureandassociated diversion weir at tiregation waste-water
ditch of the site's wedstoundary. Water depthduration of inundation/saturatioandstagnant water
problems are limiting wetland vegetation development. Thuspasmall portion ofthe bankmeets
wetland vegetation criterionAdverseenvironmental conditions in the area due to regiawitinuing
drought may be playing mle inthefailure of this site. If drought conditions improvhe bank may
become operationalThe site is alsoplagued by uncontrolled publ&ccess andff-road vehicle use.
Several modifications to improvtie sitehave beemoted. The repair of the diversiostructure at
the intakewould provide a more constant source adygenatedvater for the project. Several rock
drop structures neeepair. Slopes adjacent to the racetrack-shaped wetland area appear to be too
steep and magct as limiting factorgor the development of wetland vegetation. Much of the wetland
area fills todepths of watetoo great toallow the establishment of wetland vegetation. Several weed
speciesshould bemanaged taeduce their abundance at the sifEhe species includd&Russian-olive
and reed canarygrass. If thesesimilar actions are undertaken, tAeequia sitemay begin to
function as a wetland and mitigation credits could become available for use in District 4.

CREDIT EVALUATION : Creditinganddebitingwill be based orfunctional wetland replacement using Habitat
Evaluation Procedures (HEP) tire FHWA Method for FunctionalWetland Assessment. Species evaluated
in the pre-bank wetlanddEP study included muskrat, breeding mallard, red-winged blackbpdited frog,

and yellow warbler. General functiorend values were evaluated using best professional judgement.
Functions of primary concerimclude wildlife habitat,flood desynchronization, sediment trapping, nutrient
export, foodchain support,and groundwater recharge/discharge. In simgiteationsthe MOA provides for

the use of best professional judgement, with replacement norexglgcted to be on acre-for-acre basis.

TRANSACTIONS:
East Marsh: Creditshavenot accruedand noformal debitinghas yettaken place. However, the
permitted onstruction work on I-1%has progressedonditioned on the compensation of wetland
losses. ITD has been granted axtension of time in which téulfill this compensation. Wetlands
impacted by I-15 constructiosre approximately 10 mildsom the bank andare located in the same
hydrologic subbasin.
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Old Beaver: Credits have not yet accruedand noformal debitinghas taken place.The Corps,
however, has permittedTD construction projects contingent duature bank debiting. Bank
monitoring will take place in 1993 and 1995 to determine whether credits have accrued.
Acequia Credits will beavailable upon approval of successful wetlands creatfidrere have been
no proposals to use this site for mitigation credits.

FUNDING REGIME : ITD (and IDFG at thé&astMarshsite) paysfor implementatiorandoperation ofthe bank,
as well as monitoring.

OFFICIAL LAND USE PLANS INCORPORATING THE WMB:
East Marsh: Zoning and landuse planning in the area of thEast Marsh WMB is under the
jurisdiction ofthe Jefferson County Planning Departmeband use in the county iaddressed in the
Jefferson County Comprehensivaend UsePlan published inMay 1988. Thearea in which the East
Marsh site is located is zoned for agricultural use.
Old Beaver: Zoning and landiseplanning in the area of the Old Beasgée is under th@urisdiction
of the Clark County Planning Departmeritand use in the county iaddressed in th€lark County
Interim Land UsePlan, releasedor public comment the week of 19 Julk992. The area in which
the Old Beaver site is located is zoned for agricultural use.
Acequia No information is available.

OWNERSHIP OF ADJACENT LANDS /ASSOCIATED IMPACTS TO THE WMB:
East Marsh: The siteandmost ofthe adjacent land is part of the Mudke Wildlife Management
Area, administered by the IDFG. Thie is primarilymanagedor waterfowl production, although
some land is reservedor crop farming. Theseactivities affect thehydrology of thebank site.
Production of waterfowl habitat requires that certain water levetsdigainedhroughoutthe marsh.
However, farming creates @emandfor irrigation water and lowers the water levels in théocal
aquifer.
Old Beaver: TheOld Beaverankoccupies a long, narrow tract laihd between-15 andthe Pacific
Union Railroad right-of-way. The land adjacent to thévank is privately-owned cattle pasture.
Intensive grazing on land adjacent to Hamk could producecontaminated surface runoffThe Old
Beaver wetland systermould beadversely affected by sedimeand nutrient-laden runofientering
the site.
Acequia: No information is available.

CONTACTS: Brad Daly

Marv Hoyt (Old Beaver and East Marsh) Regulatory Branch

Idaho Transportation Department, District 6 USACE CENPW-OP-RF

P.O. Box 97, Rigby, ID 83442-0097 City-County Airport Building 602
(208) 745-7781 Walla Walla, WA 99362

(509) 522-6724
Bob Humphrey (Acequia)
Idaho Transportation Department, District 4
P.O. Box 2-A, Shosone, ID 83352
(208)338-5852

32



Profiles of IWR Case Study Banks

Fina LaTerre Mitigation Bank, Louisiana I

PURPOSE: The bank was set up to providésite mitigation for futureunavoidable impacts dfil and gas
drilling operations, and for other mitigation.

STATUS: Active.

LocCATION : Terrebonne Parish, southeastern Louisiana, approximately 12 miles southwest of Houma, LA.
Size: The bank has an area of 7014 acres.

SERVICE AREA: The debiting wetlandsmust be located ithe same hydrologicnit asthe mitigation site
unless approved by the interagency review team.

TYPE OF MITIGATION : The bankemploys a marsh management strategy to enhance the capacity of the
management area to provide habftat selected fishand wildlife, to retard or reverse the conversion of the
managed areto open waterand to enhance margiroductivity. The bankconsists primarily ofmarsh,
adjacentshallow open water areamdnatural levees formed agesult ofthe deposition of Mississippi River
sediments. The sediments formerly entered the area via Bayou Lafourche, a distributary of the Mississippi
River. In 1904 the distributary was permanently separafeoin the Mississippi River by alosure
constructed bythe Corps of Engineers.Levee construction alonghe Lower Mississippi Riveland the
constructed closure virtually eliminated freshwaterd sediment transport to area wetlands\atural
subsidence occurring at about doet per century, andther factors such as excavation of major navigation
canals, canalization fooil and gasexploration and production, and saltwater intrusionvia man-made
waterways havded to the conversion of fresh marsh to open watetmore saline vegetatiotypes. The
marsh management plan was developed bySbié ConservationService at the request dfenneco Oil
Company,the previous landowner.The plan involvesconstructionand maintenance of a system of levees
and weirs around the management arealtav management of water levedsdreduce salinity. Watdtows

are actively managed tconvert brackish marsh to intermediate marsh, encourage the growth of freshwater
plant species desirable fa®d for wildlife, andpromote growth oemergent plants in shallow water areas and
submergent species in deeper water aréB®e marsh management strategynist expected to reverse the
general trend ofdegradation, which is projectefdr the entire area of which thleank is apart. The
management program is expected to postpone the area's eventual conversion to open water.

ENABLING INSTRUMENT: The final signatures on theriginal Memorandum ofAgreement (MOA) were
obtained in Januar§984. The bankopened in1985, and arevised MOA, with substantial alterations in
credits and debits, was signed in early087. Signatories to theVlOA are: U.S.Fish and Wildlife Service

(USFWS), National Marine Fisheries Service (NMFS).S. Soil ConservatiorService (USSCS)l.ouisiana

Department of Natural Resources, Louisiana Department of WikltifeFisheries(LADWF), and Tenneco
Oil Company (now binding on Fina Oil and Chemical Company).
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° The MOA does not limithe types ofwetlands thatcan be debitedbut it does require that only
projects occurring in theame hydrologicinit can be debitettom the bankunless a request &pply
credits outside the hydrologic unit is unanimously approved by the interagency review team.

° USFWS projects that thbank areawould convert toopen water in 77#earswithout active bank
management, therefore, the estimated life expectancy of the bank is set at 77 years.

° At the end of 25 years, an interagemeyiew teammust conduct an evaluation tife management
program. Theagencieswill negotiate a course of action thiatkesinto consideratiorthe sponsor's
interest in maintaining subsurface mineral rights as well as all parties' interests in protecting the
ecological integrity of the wetlands.

° The MOA specifically provides for the sale of credits to others by Fina.

° The revised MOAstipulates that unavoidable impacts to 88 acres of wetlands or less redebi a
equal to the average annual habitait (AAHU) loss caused by the project (i.&:1 ratio). Impacts
over 88 acres require a debit of twice the AAHUSs lost through the project (i.e. 2:1 ratio).

° The revisedMOA specifies resource categoriasd allowable compensation between categories.
In addition, wildlife lossesnay beoffset only by wildlife AAHUs, freshwater fisheries losses may
be offset onlywith freshwater fisherieAAHUs, andestuarine fisheries lossesy beoffset only with
estuarine fisheries AAHUSs.

° A developer of groject located on thportion of the bankareanot owned by Finamay berequired
to provide mitigation in addition tthe AAHU loss caused by the project either at @ffsite location
or by negotiating with Fina to allow additional debiting from the bank.

° In the event that the interagency review te@guires that a canal be plugged, the dehbitsally
assigned to the indirect impacts of that canal will be reduced.

° The MOAs have nprovisions for regulareview andupdating, however, theriginal MOA does have
a provision that allows revisions upon agreement by all parties.

° The MOA stipulates that thimteragency review team shabnduct a complete reevaluation of the
managemenprogram 1, 5and 25 yearsfter implementationThe MOA stipulates thatwhenever
significant operational and/or structucdlanges are made improve the success of thank,another
complete evaluation should be conducted 3 to 5 years following these changes.

° Bank credit applicants must demonstrategh®e satisfaction of all parties signatory to M©A that
no reasonable on-site alternatives are available for mitigation.

RESPONSIBILITIES :
Sponsor: FinalaTerre, Inc., assubsidiary of FingDil and Chemical Company, is theank sponsor.

34



Profiles of IWR Case Study Banks

Credit Producer: FinaLaTerre, Inc. ighe credit producer. Fina is committed to activenagement
of the bankfor 25 years beginning ir1988. Fina hasconducted at least bi-monthly monitoring of
salinity, water levelsandturbidity at stations withirthe bank areaand control stations outside the
managementrea since plan implementation 1985. USFWS is activelyinvolved in operation of
the bank and has assumed responsibility for periodic evaluation.

Management of Transactions: The MOA requires USFWS to maintain the ledger on bank
transactionsand toprovide data sheets with credit or detéticulations foreachtransaction to each
MOA signatory forsignature concurrence. No debits or credits are finél all agencies and the
sponsor concur.

Credit Evaluation: The original Habitat Evaluation Procedures (HERudy was conducted by
personnel fronthe United States Fistnd Wildlife Service with assistandeom the National Marine
Fisheries Service, Louisiana Department Métural Resources, Soil Conservati@ervice, and
Tenneco LaTerre.The interagency team, whichow includes Fina in place of Tenneco, determined
initial credit availability, determines debits to thmank for particular projectsand evaluates the
success of the management plan in producing credits.

Regulatory: TheCorps of Engineers regulates tha@nkthrough its permitting of debiting activities.

Long Term Site Ownership:Five thousand acres of thankare owned by Fin®il and Chemical
Company. The remaining 2014 acres, while included in the area affected by mamstnagement
activities, are held bgther owners. Finaasnot obtainedagreementérom these landowners with
respect to developments on their holdings within the bank's boundaries.

Clients: FinalLaTerre, Inc. isthe main client of théank. Fina's motivations to establishe bank

were both economiandpractical. The bank is in aarea wheréoss ofmarsh to open watdrad been
proceedingapidly. InLouisianawhen vegetated marsh degrades to apatercontiguous with state
waters, title to the mineral rights in the amay pass to the stateThe bankprotects thecompany's
mineral rightsand produces mitigation creditfor exploration activities. The MOA specifically

provides for the sale of credits to others by Fisanceinitial establishment othe bankthere have
been 12 such sales.

CONSTRUCTION AND PHYSICAL OPERATING HISTORY: Initial implementation was completed in Jul@85.
Actions includedconstruction ofnew weirs, maintenance of existing weinnstructionand maintenance of
levees and spoilbankand breaching obelected spoilbanks.The 5-year evaluation, completed 1990,
demonstrated net areal increases in marghscrub-shrub habitaéind dramatic increases in freshwatésh
credits. However, credit shortfallwere notedfor wildlife and estuarine fisheries whichesulted in
recommendations fdooth structuraland operationalchanges in the bank. According to H©A, Fina is
obligated to implement sombut not all ofthe recommendations. KWAHUs cannot be recouped, the
operational life of the bank may be reduced.

CREDIT EVALUATION : Credits in thebank depend on maintenanaed/or improvement in habitat quantity
and/or qualityfor selected specidseyond theconditionswhich would beexpectedwithout any management,
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as determined by an HEd#halysis. The species selectefdr use as evaluatioelementsfor the HEP analysis
were: muskrat, nutria, alligator, largemoutass,Gulf menhaden, Atlanticroaker, whiteand brown shrimp,
lesser snow goose, migratory puddle duek&l wadingobirds such as herons, egreasdibises. Credits were
determined forgains in habitatinits atthe end of 25 and 77 yegeriods of active management. Credits are
expressed as average annual habitétls or AAHUs. For the 25-year period of Fina's actimeanagement,
158,949 available credits were computed.

TRANSACTIONS: A total of 7,729AAHUs have beerebited against theriginal creditbalance 0f158,949.
Fourteendebiting actiondave taken place sind®87; 12 ofthe actions were credit sales to other companies
at a cost of abou$25 per AAHU. The first debitingtook place in February 01987, and the mostrecent
action occurred in 1990.

FUNDING REGIME: Costs ofproperty management are debited against a dgedation budget at Fina. The
budget is subsidized by royalties frasii income. Huntingand trapping leaseslso contribute tahe fund.
USFWS has paidor its own involvement in setting upnd managinghe WMB. Creditshave beersold to
other companies.

OFFICIAL L AND USEPLANS INCORPORATING THE WMB: The mitigation bank is located within the Terrebonne
Unit of the Central Gulf Coasetlands Study Area. Based wintering waterfowl usethe unit ranksfirst
out of 14 keyprivately-owned wetlandnits located alonghe coasts of Louisiana, Mississipphd Alabama.
Louisiana's 19 coastal parishes currehtlye theauthority topass their owtocal coastal zonenanagement
programs with approval of theéoastalManagemenDivision (CMD) of the Louisiana Department bfatural
Resources.Under such programsil and gasdevelopment remains under theisdiction ofthe CMD. As

of 1987, Terrebonne Parish did not have a program.

OWNERSHIP OF ADJACENT L ANDS/ASSOCIATED IMPACTS TO THE WMB: Over2000acres of the management
area adjacent tBina-owned land are held Iopmerous other landownerdhe revisedMOA includes credit
for habitat improvement othese acres becauieey directly benefitfrom managemenactivities undertaken
on Fina-owned land. If the holders of these acarsy out projects requiring mitigation withitthe bank
boundaries, debitfor the projectwill be subtracted fronihe bank,but the developemay have toconduct
additional mitigation activities.

CONTACTS: John Reddoch

John Woodard USACE CELMN-OD-SW
Fina LaTerre, Inc. P.O. Box 60267

P.O. Box 206 Foot of Prytania Street
Houma, LA 70361 New Orleans, LA 70118
(504) 879-3528 (504) 862-2277
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Louisiana Department of Transportation and Development
Mitigation Bank

STATUS: Active.

PURPOSE The purpose of thbank is tocompensatdor unavoidable wetland losses causedhighway
construction projects.

LocaTIoN : Grant and LaSalle Parishes, LA, partially within Little River Wildlife Management Area.
Size: The bank has 2944 acres in 11 separate parcels.
SERVICE AREA: Throughout Louisiana, outside the coastal zone.

TYPE OF MITIGATION : Mitigation credits werederivedfrom the preservatiomnd enhancement eofildlife
values through public acquisiticand timber managementThe mitigation sitesare comprised primarily of
bottomland hardwoods with the exception of the higher ridges wizdehsome pine timber.The lands are
dominated by overcup oak bittpecan and cypress the lowestareas. The middle elevations on thsites
contain Nuttall oakwillow oak, water oak, overcup oa&ndblackgum. Sycamore, sweetguoottonwood,
loblolly pine, andcow oak are prevalent in the highesinks of the lakeandthe river. Much of the area is
subject to inundation from Little Riveand anumber of small lakes afeund inthe area. Backwatéiooding
is beneficial to sporandcommercial fish production ithese lakes. A largpopulation offree-ranging hogs
and cattleseverelyrestrictthe ability of the lands tsupportdeer andabbit. In addition, timbemanagement
practices could improvéabitat for turkey andsquirrel. Louisiana Department of Wildlifend Fisheries
(LDWF) plans to improve habitdior wildlife on bank lands byimplementation of forestnanagement
practices. Debiting wetlandsave varied widely irsize and quality, althoughthey havegenerally been of the
same type as the bank wetlands.

ENABLING INSTRUMENT: All understandings pertaining to establishmant operation ofthe bank and to the
assignment ofagencyresponsibilities are in théorm of verbal agreements among USFWS, LDOTD, and
LDWEF. A resolutionwas passed by tHeouisiana State Legislature which alloweDOTD to purchase bank
lands andauthorized transfer of thedands to LDWF. The deedthat transferreditle to bank lands from
LDOTD to LDWEF also transferred all responsibilityr the managemerand maintenance of bank lands to
LDWF.

° Debiting actions to datbave not beenlimited to thesame hydrologianit asthe bank. Informal
guidelines pertaining ttank operation allow fordebiting throughoutthe non-coastal areas of the
state.

° No agreements have been made pertaining to the life of the bank.
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° Responsibilityfor corrective actions isinclear. A dispute over who shoutetar thecosts of the
initial boundary surveys resulted in a determination that LDOTD would bear the cost.

RESPONSIBILITIES :
Sponsor: LDOTD is the bank sponsor.

Credit Producer:LDOTD purchased landand transferred thditles to LDWF to implement habitat
improvements. However, no provisions wenade toreimburseLDWF for implementation and
management costs.

Management of Transactions: USFWS keeps track of deldind credit balancesand maintains a
written record of transactions.

Credit Evaluation: USFWS conducted the HabitaEvaluation Procedures (HERjnalysis to
determine the number ofitial credits. USFWS, LDWF, and LDOTDcollectively decided on the
appropriate management scenario to determine the numbeitiaf credits. All 3 agencies have
worked closelythroughoutthe life of the bank todetermine debitfor individual projects, although
USFWS has had the primary role in determining actual debit amounts.

Regulatory: The Corps of Engineers, as the permittiagencyfor LDOTD wetland conversions,
presumably has the means @aforce the achievement &/MB objectives. If, during theinitial
processing of a permit, the Corfmind the WMB to beoperating at a deficit, the Corpsuld deny
the permit or require compensation of wetland losses through some other means.

Long Term Site Ownership: Landswere originally purchased ByDOTD in 1981 and transferred
to LDWF in 1989. Thetitle contains a provisiofor the lands to reveifback to LDOTD if they are
not usedor bankingpurposes.Four ofthe 11banktracts are now included in LDWF's Little River
Wildlife Management Area (WMA).

Clients: LDOTD is the sole client of the bank.

CONSTRUCTION AND PHYSICAL OPERATING HISTORY: Land managemenéfforts have been hindered by the
large number of separate traatslthe lack of &ormal lands survey. LDWF iattempting to consolidate the
lands into larger parcels by swapping with adjacent landowh&€TD originally planned to fence the larger
tracts, however, this idea was lat@andoned bwll agencies due to the expense. Wetlamhagement
measuredave not been implementedherefore, the bulk of theriginal creditsmay beinvalid. LDWF has
long term plans to improve habitat on Little River WildlNanagement Area landsr multiple game and
nongamewildlife species through timbemanagement. LDWEF is currentlyonducting preliminaryforest
inventories orbank lands. The agencyalso plans to enhancpublic access to the lands by improving roads
and trails, buildingnew trails, and posting signdor boundaries, roadgnd trails. WMA lands are open to
public hunting and LDWF personnel will conduct bag checks to patrol WMA lands.

CREDIT EVALUATION : Credit evaluation was originallyased orfunctional replacement usirayerage annual
habitat units (AAHUs). AAHUsvere defined as the gains in habitat values achiéwethe selected species
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at theend of 50 years odictive managementThe evaluation species selectémt the HEP analyses were gray
and fox squirrels, white-tailedeer, swamp rabbitaccoon, woodluck, and mink. Ofthe 17 projects which
have been debiteddEP analyses tacompute the number oAAHUs were conductednly for the first 5.
Because the Federblighway Administration requires mitigation to be determined on an acre-for-acre basis,
LDOTD requested that somsay of debiting on an acre-for-acre basis be incorporatéal the debiting
process. A uniformsystem of debiting was develop#tht converted the number of wetland acres impacted
into AAHUs. USFWSassumed that the Habitat Suitabilitydex of the bank areaand the wetland habitat
impacted by projects were the sarapdthe index was set &29. The product 0f0.29 andthe number of
converted wetland acres yielded tA&HUs to bedebitedfrom the bank. The shift from a crediting and
debiting method based ofunctional replacement to orteased on areal replacement has creattdfusion

over the number of remaining credits. InitialB76.03 AAHUs were assigned, based primarily on habitat
enhancement to be accomplishddough management measures. None of the management measures
necessary to create credhiiave been implementedAlso, in the computation of available credits it was
assumed that approximatelyp% of the bank areawould have beerconverted to agriculturbad it not been
acquired and placed in public ownershisulting in64.46 AAHUs based orthis assumption of preservation.
Eighty percent of the original 376.03 AAHUs have been debited.

TRANSACTIONS: LDOTD ultimately received876.03AAHUs asinitial creditsfor the purchase adéind habitat
enhancement activities drmank lands. However, no habitat enhancement meastee& beerundertaken to
date. Assuming that only the&.46 creditsbased orpreservation were valid, tHeank has beeoperating at
a deficit of-231.94. Seventeen debitingctionshaveoccurred todate; thefirst occurred in1983, the most
recent occurred in 1989. A total of 296.40 AAHUs have been debited.

FUNDING REGIME : No funding regime has been established.

OFFICIAL LAND USE PLANS INCORPORATING THE WMB: Asidefrom the 4 tracts which are part of thitle
River Wildlife Management Area, the zoning of the banks is unknown.

OWNERSHIP OF ADJACENT L ANDS/ASSOCIATED IMPACTS TO THE WMB: Thelandssurroundinghe 11 bank
tracts are owned biimber companiesand private landowners whonanage the lands primarifpr timber
production.

CONTACTS: John Reddoch

Michele Deshotels USACE-CELMN-OD-SW
Louisiana DOT P.O. Box 60267

P.O. Box 94245 Foot of Prytania Street
Baton Rouge, LA 70804 New Orleans, LA 70118
(504) 929-9196 (504) 862-2277
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Minnesota Wetland Habitat Mitigation Bank I

PURPOSE The bankwas created to compensdte unavoidable wetland losses associated wiitthway
construction projects locatedthin each of the Minnesota Department of TransportatiddnDOT) districts.

STATUS: Active.

LOCATION : Forty-six sites are distributed throughout Minnesota.

Size: The total area of thkank is1750acres. Sites randeom 0.1 to670.0acresand averag&8.1 acres
in area.

SERVICE AREA: Credits arenot transferrablebetween MnDOTdistricts. The debiting wetlands are not
required to occupy the same drainage area as the credit site.

TYPE OF MITIGATION : Mitigation actions create cenhance primarily inlandshallow marshesnd deep,
freshwater marshes.

ENABLING INSTRUMENT: Theformal document is MInDOT technical memorandum dated 18 Ju987, and
letters of concurrence frothe FederaHighway Administration (FHWA), thel.S. Fish and Wildlife Service
(USFWS), and the Minnesota Department of Natural Resources (MNDNR).

° The agreement contains no provisions for bank monitoring.
° The agreement does not provide for its own review and updating.
° The agreement states that credit areas are awarded a percentage of their Byahittion

Procedures (HEP) valdgased on the securigndlongevity of MNDOT's ownership: areas public
ownership receivd00% ofHEP value; areas secured by easements on private land are awarded less
than 100%andareador which neithettitte nor easement can Iscured initially receivé 00%which

is then discounted based on the number of years the project is expected to remain successful.

° Out-of-kind compensation of wetland losses is onghefbasic objectives in the establishment and
operation of the Minnesota WMB.

° The agreement requires written agreements betw&®DOT and the entitiesmanaging thesites
concerning funding, liability, design, engineerir@ynstruction,and other aspects of thbanking
scheme.
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° The agreement states that if a project doashave theunanimous approval ahe bank managers,
mitigation for the project will be coordinated outside the bank.

RESPONSIBILITIES :
Sponsor: The bank sponsor is MNnDOT.

Credit Producer: MnDOT is responsiblefor wetland improvementand for securingany required
permits and approvalsThe multi-parcelbank is managed yarious parties, including staégencies,
local governments, and private entities.

Management ofTransactions: The WMB accounts arenanaged by a teagonsisting of personnel
from MnDOT headquartersMnDOT personnel stationed within the district sponsoring fihgect,
a MnDNR biologist, d&JSFWSbiologist, and arepresentative frolkfHWA. Accounts of credits are
kept at the Central Office &WInDOT andstatements are circulated to districts, cooperaggncies,
and FHWA twice a year or as requested.

Credit Evaluation: Biologists fromMnDOT, MnDNR, USFWS, anthe managers of thmitigation
sites determine credit availability.

Regulatory: The Army Corps of Engineers (the Corps) regulaties bank through its permitting
process.

Long Term Site Ownership: Most credit areas are purchased MgDOT andturned over to
MnDNR.

Clients: MnDQOT is the sole client of the WMB.

CONSTRUCTION AND PHYSICAL OPERATING HISTORY: In general, wetlands are createdtl enhancethrough
mechanicalexcavationand construction of lowdams toimpound water in upland environments ptior
wetland areas (mainly wet meadoasd scrub-shrub)and construction ofislands conducive to waterfowl
nesting. The objective of the MnDOT bank is the creation and enhancement of waterfowl habitat.

CREDIT EVALUATION : Functional valuations afebitsandcredits arebased orHabitat Evaluation Procedures
(HEP). Habitat units (HUsare the currency used to quantify the value of wetland delatidgerediting
areas. The extent of creditalso varies according tihe nature of the real estate interest, as described in the
"Enabling Instrument" category. Althoughildlife habitat isthe principal wetlandunction considered for
evaluation purposes, other functicarsdvalues such aood control,aestheticsandbiodiversity are reported
to be considered in bank planning and desi@ecause preference is given to developmertbawk credits
for high waterfowlhabitat value, wide differences exist in habitat value of debétimtcrediting sites. As a
result, replacementatios of lessthan 1:1 on anacreage basis are common. Overemphasisabdérfowl
habitat valueshas resulted in ahigh rate ofout-of-kind mitigation. The Corps and the Environmental
Protection Agency (EPA) have been openlgritical of this management strategy aradlvocate that more
emphasis be placed on in-kind replacement of wetland resources.
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TRANSACTIONS: The firstdebit occurred in Februaid©84,andthe mostrecenttook place in1992. There

have beer32,029 HUs usedfor 104 debit sites. The distance between debit sitesd the varous bank

parcels has rangddom 10 to120 miles and averages 7&iiles. Each of MnDOT's flistricts has atleast 2

bank areas to uder debiting purposes.The completion of wetland creatioand enhancemeieffforts in 5 of

the districts postdated the recorddate offirst debitings. Each district maintaiis own account of debits
and credits, and credits amet transferrable. 14991, 6districts had positive credit balanceand 3districts

had negative balances (which were maintaiftedaslong as 8years). MnDOT madgood faith efforts to
restore positive credit balancesid did away with the necessityfor USFWS and USEPA toampose a
moratorium on further permit issuanc&@he bank as avhole has maintained positive creditbalance over
the years. Between 1984 and 1991, the statewide balance was 32,487 HUs.

FUNDING REGIME : Agencies have paid tleosts of their own involvemenMnDOT hasfundedconstruction
activities. Notrust fund or other financial arrangemehts been developed tpay for the costs of
maintenance, replacement, or unexpected contingencies.

OFFICIAL LAND USEPLANS INCORPORATING THE WMB: Information is not available.

OWNERSHIP OF ADJACENT L ANDS/ASSOCIATED IMPACTS TO THE WMB:  Information is not available.
UPDATE: The Minnesota Wetland Habitatlitigation Bank has beerncorporated within a statbanking

program for general use. The program was created by the Minnesota Wetl@uahservationAct, 1991
amended in 1993The bankingprogram is administered by the Minnesota Board of WaidSoil Resources.

CONTACTS: Steve Eggers

Larry Foote USACE CENCS-CO-R
Director of Environmental Services Section 1421 USPO & Custom House
Minnesota DOT St. Paul, MN 55101-1479
Transportation Building (612) 220-0371

St. Paul, MN 55155
(612) 296-1637

Mississippi State Highway Department Mitigation Bank I

PURPOSE The bankwas created to compensafer unavoidable wetland losses associated with the
constructionand stabilization ofroadway embankments and bridgieutments in waters of the United States
outsidethe MississippiCoastalZone Area, andor associated discharge dfedged andill material covered

by a Corps of Engineers statewide general permit.

STATUS: Active.
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LocATION : The bank consists of four separate parcels located in three Mississippi counties:
State Line Pitcher Plant Bog:Greene County, MS.
Dead Dog Pitcher Plant BogGreene County, MS.
Dahomey National Wildlife Refuge AdditionBolivar County, MS.
Malmaison Wildlife Management Area AdditionGrenada County, MS.

Size: The 4 parcels total86 acres. The above parcels arg03 acres,205 acres,160 acres,and 318 acres
respectively.

SERVICE AREA: The bankmay beused to compensafer losses inthe Vicksburg, Mobile, Memphis, and
Nashville Districts of Mississippi. Debiting wetlands must be located outside the coastal zone counties.

TYPE OF MITIGATION : Restoration,enhancement, andreservation are thenitigation techniques used to

generate credits. In general, the debiting wetland aness hadthe samebiological and topographic

characteristics as the restored or enhanced wetland areas.
State Line Pitcher PlanBog: Wet pine savannah amitcher plant bog habitats were restored. The
area is classified as a palustrisgstem, emergent clagsersistent subclass, saturatedhe value
of the area as pitcher plant habitat was virtually destroyed by drainage ditdhfse control for
silvicultural purposes. The site's significant plant species inclute spreading pogonigjpewort,
pitcher plant §. leucophyllaandS. rubrawherryi), yellow-eyed grass, sundeandyellow fringeless
orchid. The area also provides habitat for the burrowing crayfish.
Dead Dog PitcherPlant Bog: Hillside bogs wereenhancedhrough gradation, resulting in pitcher
plant flats. The area is classified as part upland, which serves as a rechargedgpedystrine
system, emergent class, persistent subcld$e pitcher plant habitat in this ardwad beerseverely
damaged byrainage ditcheandfire control for silviculture purposesThe site's significanspecies
include the pitcher plantS{ rubrawherryi and lephylla), yellow fringeless orchidand the gopher
tortoise.
Dahomey National Wildlife RefugeHardwood forest wetlandsere preserved to produce credits.
Some restoration activities also occurredThe area is classified as a palustriggstemwith part
bottomland hardwoodnd part bottomland hardwood thhad beerconvertedfor farming. Clearing
and ditching for agricultural purposbhadvirtually destroyed thavildlife habitat value in parts of the
area. Significant species include desquirrel, turkey, residentwood ducks, and migratory
waterfowl.
Malmaison Wildlife Area Addition: Bottomland hardwood wetlandgere preservedndbottomland
hardwood forest cover was restored on cleared lafitle area is classified as a palustrisystem
with part bottomland hardwooand part bottomland hardwood thhad beerconvertedfor farming.
Wildlife habitat inmanyportions ofthe sitehad beerdiminished or destroyed by cleariagdditching
for agricultural purposes. Significaspecies include deesquirrel,turkey, residentvood ducks, and
migratory waterfowl.

ENABLING INSTRUMENT: The banksites were established through the Corps of Engineers GdPemailt
issued 9 January 1998ith an appendedMitigation Plan. The General Permitvas chosen as the enabling
instrument after efforts taevelop an interagency Memorandum of Agreement failed. A Memorandum of
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Understanding was signed on 31 Decemb280 bythe U.S.Fish and Wildlife Service and the Corps
pertaining to acquisitiomndincorporation ofbank lands inthe DahomeyNational Wildlife Refuge. There

is also a Memorandum of Agreement dated 18 Ma&:@88 between Mississippi Statdighway Department
(MSHD) andMississippi Department of Wildlife, FisheriasdParks (MDWFP) pertaining to transfer of bank
lands to Mississippi Department of Wildlife Conservation.

The permit allows for the establishment of additional bank sites by MSHD.

In-kind mitigation and hydrological connection between the debitinagd crediting sites are not
required.

The permit will be in effectuntil 9 January1995, atwhich time itwill be reevaluatedand possibly
reissued.

The permit does not provide for WMB monitoring.

The general permiimits fills to 7 acres of wetlands at each singtessing of a water of the United
States where the proposeidhwaywork involves upgrading an existirigghwaywithin an established
corridor, and no more than 3 acres of wetlands along a new alignment.

For stream or river crossings, ho mdnan 2000 cubic yards ofpermanentill material and no more
than 2000cubic yards oftemporaryfill material may bedischarged below the elevation of ordinary
high water at any one crossing. Wetland limits apply to direct and indirect impacts.

The general permit is open-ended in the senseatiditionalbanksitescan be and have been added
by the Mississippi Highwaypepartment from time to timeBank sitesmayinclude one or more of
the followingwetland types: 1) wetlands currently cleaasd inagricultural use, 2) woodesetlands
previously impacted by anthropogenic hydrologltanges whersuch changes can be reversed by
construction ofwater control structures, 3) pristineetlands that are vulnerable toss or
deterioration in value due to natural or human-induced impacts.

RESPONSIBILITIES :

Sponsor MSHD is the bank sponsor.

Credit Producer: MSHD is thecredit producer. Some projedtgve beerperformed under the
guidance of MDWFP and the Mississippi Forestry Commission.

Management ofTransactions: MSHD functions as'banker” andmaintains accounts of credits and
debits. MSHD must notify the Corps of changes in credit balances.

Credit Evaluation: MSHD evaluates all crediandtransfers the record of transactions to Groeps.
The Vicksburg Districtplays adirect role inthe selectionand delineation ofbank sites and the
guantification of wetland credits.
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Regulatory: The Corps of Engineers enforces the terms of the General Permit.

Long Term Site Ownership: The State Lineand DeadDog sites are owned MSHD. MSHD
deeded the Dahomesite to USFWS to be maintained gmart of the DahomeWational Wildlife
Refuge in perpetuity. The Malmaison site wasleeded to théMlississippi DWFP to maintain and
manage in perpetuity. The State Line and Dead Dog sites will be deeded to DWFP as well.

Clients: The General Permit is limited tdMSHD, andthis agency has beethe client on all
transactions.

CONSTRUCTION AND PHYSICAL OPERATING HISTORY:
State Line PitcherPlant Bog: Drainage ditches were fillednd prescribed burns were conducted
where burning had beerontrolled. Select cutting of trees occurred latecreased pitcher plant
density as well as expansion of the growth area by 5% wasfound inthe first growing season
following construction. The filled ditches successfully restored hydrology.
Dead Dog PitcherPlant Bog Controlled burnsand aselective cutting of trees were conducted.
Increased pitcher plant densdand anexpansion of pitcher plant growth area wirend inthe first
growing season after burning.
Dahomey Mtional Wildlife Refuge Addition: A previously farmedportion was planted with
seedlingsand acorns. Once the plantgve beerwell established, théydrology will be restored to
the extent practicable by filling ditches or diking.
Malmaison Wildlife Management Areaddition: Portions ofthe area were planted with seedlings
and acorns. Hydrology will be restored in the future.

CREDIT EVALUATION : Credits forreplacement cannot be less thafi:aratio on anacreage basis. MSHD
attempts to credit losses with wetlands dfigher qualityand value when mitigated at al:1 ratio. On the
basis of professional judgement, a ratio of greater than 1:1 may be required to replace lost values.

TRANSACTIONS: A total of 22 projectdhave been debited to 95 acresVBMB. All site lossesave been
mitigated fromthe WMB closest to or withithe watershed of the debiting areehe smallest debit was 0.89
acres, and the largest w817 acres. The average size of debits to date3i90 acres.The State Line and
Dead Dog sites werérst debited on 20 Septemb&©90, and the Dahomeysite wasfirst debited on 26
August 1991. No debits had occurred at the Malmaison site as of 1 June 1992.

FUNDING REGIME: MSHD paidfor initial costs toestablish th&VMB. Whenthe Dahomeysite wasdeeded
to USFWS, funds were placed in escrow with the Mississ\ature Conservancyfor restoration costs and
maintenance. Also, when thdalmaison site wasleeded toDWFP, monetaryresources foplanting and
maintenance were provided.

OFFICIAL LAND USE PLANS INCORPORATING THE WMB: The Dahomeygite is part of th&ahomeyNational
Wildlife Refuge ManagemenPlan of USFWS. TheMalmaison site is part of the Mississippi Malmaison
Wildlife Management Area Plan of DWFP.
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OWNERSHIP OF ADJACENT L ANDS/ASSOCIATED IMPACTS TO THE WMB: The State Lineand DeadDog sites
are adjacent to privately-owned landstThe Dahomey andVlalmaison sites are adjacent on one side to
privately-owned and on the other side to publicly-owned, forested land.

CONTACTS: Phil Hollis

Mississippi State Highway Department USACE CELMK-OD-F

P.O. Box 1850 2101 North Frontage Road
Jackson, MS 39215-1850 Vicksburg, MS 39180-5191
(601) 359-1213 (601) 631-5491

Special Management Area Plan for the Port of Pascagoula, Mississippi I

STATUS: Active.

PURPOSE: Three managemeninits were created to facilitate developmenttbé Port of Pascagoula and
mitigate forwetland losses occasioned by such developm&hé Bangs Lake aniliddle River Management
Units were established to mitigate up fréot variousidentified portandindustrial developmentsThey do
not operate as a bankhe Highway 90Mitigation Area can baised to mitigatease-by-caséor othertypes
of water-dependent development activities associated suaitistruction work nospecifically addressed in
the SMA Plan and for which individual permits are required.

LocaTioN : City of Pascagoula, Jackson County, MS.
Bangs Lake:East of Bayou Casotte, 1 to 2 milesuth ofU.S. Highway90, bounded on the east by
the Mississippi-Alabama state line.
Middle Lake: South ofthe CSX Railroad, bounded by the Mississippi Sodrain the westbank of
the West Pacagoula River to a north-south extension of the Ingalls Shipbuilding western boundary.
Highway 90: Between the EadPascagouland WestPascagoula Rivers, bounded te south by
the CSX Railroad and on the north by the “West River-East River Cut.”

Size: Thetotal area is4675 acres (Bangd.ake, 3500 acres; Middle River500 acres; Highway90, 575
acres).

SERVICE AREA: Thedebiting wetlandsnustoccupy the same hydrologic drainage area amttigation sites.
The debiting wetlandfor the Bangs.ake andMiddle River Units were located in tHeort of Pascagoula.
The Highway 90Mitigation Area can beusedfor any development activity that is located within the SMA,
however, no provisions in thBMA Plan restrict activities outsidtae SMA from using this mitigatiorarea.
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TYPE OF MITIGATION : Compensation fospecific projects of th&MA Plan wasbased orpreservation of
Bangs Lake and/iddle River Units. Credits are produced in tHghway 90corridor through restoration,
enhancement, and creation of wetlands.

Bangs Lake: The area consists of aariety of undisturbed intertidal, uplandind open water
habitats. Saline marshes contain black needlerdshc(s roemerian)s saltgrass Qistichlis
spicatg, and smooth cordgrassSpartina alterniflord. Thearea contains approximately 20 acres
of oyster reefs. Approximatel200 acres of tidal marsihave beerlost due to naturalerosion
between 1956 and 1979, and an estimated 10 acres per year continue to erode.

Middle River: Thesite consists of emergent estuarine wetlands dominated by three¢Sciapes
spp.) black needlerush, saltmeadow cordgraSpaftina patens and giant cordgrass Spartina
cyosuroides Theeastern boundary wetlantisve been impactegreviously by intensive industrial
development,dredgedmaterial disposaland construction ofthe Singing Riverlsland Causeway.
Wetlands west of the causeway, however, are relativeflisturbedand are experiencing deltaic
accretion rather than erosion or subsidence.

Highway 90: Fourhundred acres are emergent estuarine wetlands with vegetation sinilaitte
River, and 115cres are scrub-shrub wetlands dominateBdiycharis halimifolia Thesewetlands
have been previously disturbed due to industnd commercial activity on the We$Rascagoula
River andEast Pascagoula River boundaries; constructioth@bld Highway 90, the present-day
U.S. Highway 90, and the CSX Railroad; and the dredging of the “West River-East River Cut.”

ENABLING INSTRUMENT: The Memorandum of Agreement (MOA) implementing tert of Pascagoula SMA
Plan was signed on 11 Mard®86. On 19May 1986,the Department of Commerddational Oceanic and
Atmospheric Administration, Office dDcean andCoastal Resourcklanagementoncurred with theevision
to the Mississippi Coastal Program incorporatimgSMA Plan. The MOA does notspecifically address the
WMB element,except by reference to thovisions of theSMA Plan. Agencies signatory to th8MA Plan
MOA constitutethe SMA TaskForce. Theyare: the Mississippi Department of Wildlife, Fisherée®l Parks,
the Mississippi Department of Environmental Quality, the Mississippi Department of Archidddistory,
the Jackson County Board of Supervisors, the Jackson C&wontyAuthority, the U.S.Army Corps of
Engineers, the U.SEnvironmental Protectiolgency,the U.S.Fish and Wildlife Service,andthe National
Marine Fisheries Service.

The formal agreement does not limit the types of wetlands which can be debited.
All signatory agencies are involved in annual review of the SMA Plan.

The SMA Plan provides alternativésr the SMA Task Force to resolve non-compliance issues;
enforceability is based on permit conditions.

The agreement specifies that the debiting wetlandst occupy the same hydrologic drainage area
as the mitigation site.

Periodic monitoring is noprovidedfor in the formal agreement. Monitoring ahitigation activities
may be included in permit conditions. Monitoring costs are borne by the permittee.
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By formal agreement, the Corpgrees to accept timitigation forimpact to wetlands detailed in the
Plan as adequate for the specific approved development plans.

RESPONSIBILITIES :

Sponsor: The State of Mississippi is the bank sponsor.

Credit Producer: The State of Mississippi is the credit produc&he Mississippi Department of
Wildlife, Fisheries and Parks, Bureau of Marine Resources manages the areas.

Management ofTransactions: The Mississippi Department of Wildlife, FisheriaadParks, Bureau
of Marine Resources maintains records on the use of the Highway 90 Mitigation Area.

Credit Evaluation: As the SMA Plan trusteethe Mississippi Department of Wildlife, Fisheries and
Parks, Bureau oMarine Resources accounts foine acreage in thenitigation areas, subject to
coordination throughhe SMA TaskForce. Credit evaluation famitigating projects in the Highway
90 site will occur on acase-by-case basthrough the permitting processd SMA Task Force
coordination.

Regulatory: The Corps of Engineersand the SMA Task Force can declareactions to be in
non-compliance and pursue enforcement activities.

Long Term Site Ownership:The areas are owned by the State of Mississippi.

Clients: The Port of Pascagoula and private developers use the bank.

CONSTRUCTION AND PHYSICAL OPERATING HISTORY:

Bangs Lake and MiddleRiver: Although no formal wetlandsaintenance plans exidtmited
managemeructivities are performed on an ad hoc basis ¢@gtrolled burningandanticipated minor
erosion control projects).

Highway 90: One piecemeal margiestoration/enhancement effortiaderway in the Highway 90
corridor involving 76.8 acres. The project involves theestoration ofland that was altereduring
construction ofthe original Highway 90. High groundwill be degraded back to maréwvel and the
area will be plated with marsh vegetatidnom adjacent areas. A trengtill connect the marsh to
an existing pond and encourage water exchange.

CREDIT EVALUATION :

Bangs Lake: Under theSMA Plan, the3500-acreBangs LakeUnit is to be preserved iperpetuity
to compensate for approximately 200 acres of wetlands lost due to approved port development.
Middle River: The600-acreMiddle River Unit is to be preserved to compendatewetlandlosses
associated with development of a transportatiorridor to Singing River Island. Wetlandscated
to the westndnorth of thetransportation corridoare to be preservddr 50 years, andvetlands east
of the corridor, which have beerhistorically subject to developmental pressuses, be preserved
for 15 years beginning in 1989.
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Highway 90: Futuredebits against thelighway 90Mitigation Areafor restorationgnhancement, or
creation activities will beapproved on a case-by-case basis during the papplication process,
as coordinated by th@MA TaskForce. Incremental compensatiaiforts inthe Highway 9Qcorridor
require determination of specific replacement requirements; however, compensatiootdogslve
the banking of wetland credits. Replacemenbased on areand replacementratios which are
established on a case-by-case basidot&l of 115 acres were availabl®r restoration/enhancement
when the area was designated awi@igation area. Additional acreage in this am@uld be made
available.

TRANSACTIONS:  The initial debit took place on 3 Decembet984 with issuance of a permibor the
construction of Terminal “D.” Wetlandbsses weredebited against the preservation of the Bangs Lake
Wetland Unit. ThéBangs Lake antliddle River Unitshave beeriully debited against approved development
by Jackson County PoAuthority. The first mitigation projectbegan at Highway 98itigation Area in the
spring of 1992and iscurrently underway.The project entails theestoration of36.2 acres at a replacement
ratio of 1:1 and enhancement 040.6 acres at a replacemenatio of 3:1. This project is the only
creation/restoration action to date.

FUNDING REGIME : The State of Mississippi does not intend to recoup capital costs.

OFFICIAL LAND USE PLANS INCORPORATING THE WMB: During the development of tHe&MA Plan, specific
approved development activities were considered which incladedtruction ofwater-dependentacilities
by the Port of Pascagoulaand the City of Pascagoula in wetlands subject to Sectid¥ regulation.
Mitigation for the approved development activities was accomplished by the preservationBainte Lake
and Middle River wetlandanits. All 3 areas aréncorporated intdhe SMA Planfor the Port of Pascagoula,
which in turn is incorporated intthe MississippiCoastal Program (MCP)The MCP designates the WMBs
as preservation zonedhe areas havalsobeen designated as areasspécial interest under the Mississippi
Natural Heritage ProgramBangs Lake ione of 8 areas in Mississippi classified as apprdeedhe direct
harvest of shellfish.

OWNERSHIP OF ADJACENT L ANDS/ASSOCIATED IMPACTS TO THE WMB: Tidally influenced wetlands and open
water areas adjacent to the WMBs avened by the State of Mississippijrsuant to recent decisions relating
to Public Trust Tidelands.
Bangs Lake: Thesite is bounded on the west by the Cheaiod Mississippi Phosphate properties.
Large tracts of wetland to the norindeast of the sithiave been purchased or are baingsidered
for purchase by thEederal governmerior establishment of the Grarfhy National Wildlife Refuge.
The refuge would provide a buffer against adjacent development.
Middle River: The Middle River site is bounded by the Mississippi Sotmmin the westbank of
the WestPascagoula River to a north-south extensiothefingalls Shipbuilding western boundary.
Areas immediately east of the Middle River afeve experiencedhtensive portand industrial
development.
Highway 90: This managemeninit is locatedbetween the EadPascagoula Riveandthe West
Pascagoula River, bisected byS. Highway 90 angbortions ofthe abandoned Highway 90ad bed,
and bounded on the north by the “WRster-East River Cutand onthe south bythe CSX Railroad.
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CONTACTS: Glen Coffee

Jim Achee USACE CESAM-P

Jackson County Port Authority 109 St. Joseph Street

P.O. Box 70 Mobile, AL 36602 - (205) 694-2729

Pascagoula, MS 39568-0070
(601) 762-4041

Montana Department of Transportation Wetland Mitigation Bank I

STATUS: Active.

PURPOSE: The bankwas created to compensater unavoidable losses of wetlands due Highway
construction projects througholtontana. The overall objective of theMDT program is to prevent net loss
of wetlands on an annual basis. However, it is recognized that daeyilag program effectiveness, negative
or positive balancesayresultand becarried forward fronyear to year. It isiotthe intention of the program
to developand accumulate substantial amounts of wetland creditich can be applied to theuture
compensation of anticipated losseBhe MOA does not usé¢he term"bank,” andfor the most part does not
operate like one.

LocaTiON : Wetland mitigation sites are located throughout Montana.
Size: The bank has no fixed size.

SERVICE AREA: Mitigation musttake place within the sani@otic region orgeographic area as the wetlands
which are lost.

TYPE OF MITIGATION : TheMontana Interagency Wetlan@roup (composed of statend Federal agencies)
does not run a formal “mitigatiobank” but instead attempts to preveaty netloss ofwetlands. Mitigation
involves both on-sitand off-site mitigation measures. On-site measuaespreferrecdandinclude avoidance
and minimization througkengineering design changes anutasionally wetlands restorati@nhancement, and
creation within thehighwaycorridor. Off-site measures tate have mainlinvolved enhancement of existing
marsh habitat for waterfowl production. Wetlands are various freshwater types, principally palustrine.

ENABLING INSTRUMENT: Thefirst interagency Memorandum of Understanding (MQdl) the conservation

of wetland resources associated whithhway construction projects ithe state of Montana was signed in 1987
and expired 2 years later. A revised agreementsigaiged in1992. The Montana Interagency Wetlands
Group, which oversees the MOthnsists of théollowing signatoriesMontana Department of Transportation
(MDT); Montana Department of Fish, Wildlife & Parks (MDFWP); Montana Department of Health &
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Environmental Sciences (MDHES); Federélighway Administration, Montana Division (FHWA);
Environmental ProtectioAgency,Montana Office (EPA)U.S. Fish andWildlife Service, Montana/\WWyoming
Office (USFWS). It is uncertain whether the Corps of Enginegitssign the agreementThe MOU is
characterized as a highly generaliztmtument. It does not provide detailstbé mitigation actions to be
considered.

° The agreement does not require in-kind replacement.

° The Technical Subcommittee (composed of one speciatist MDT, MDFWP, and the Corps)
assesses potential impacts to wetlands using state Federal environmental regulations as
guidelines.

RESPONSIBILITIES :
Sponsor: MDT is the bank sponsor.

Credit Producer: MDT is the credit producerUSFWS manages bank lanfds the conservation of
wildlife and habitat resources.  Monitoringnd evaluation is performed by th&echnical
Subcommittee. Occasional spot field inspectiams conducted by individual members of the
Interagency Wetlands Group.

Management of Transactions: MDT operates a “WetlandResource Ledger/Mitigatio®alance
Record” to account for all crediting and debiting.

Credit Evaluation: The Technical Subcommittee establishes replaceraids for mitigation on a
case-by-case basis.

Regulatory: The Corps of Engineers and MDHES regulate the bank.

Long Term Site Ownership: To date, all creditinghas occurred on publidands managed by
USFWS. These lands amsually rent-free or leased MDT. Long-term easements on private lands
are being proposed, but no consensus on durbtisrbeen determined. Soifeture projects will
impact tribal, U.S. Forest Service, and state-managed areas.

Client: MDT is the bank client.

CONSTRUCTION AND PHYSICAL OPERATING HISTORY: USFWS hasoted that themitigation process has
worked rather smoothly. However, some probldéraeeoccurred. In one€ase, aontractor failed to do the
required soil samplingTheresultant “wetland’tlid not hold water asxpected andredits werenot approved.
In another, a contractor constructed a small replacement wetldne aronglocationwhich was eventually
approved for credit. The major problem has been difficulty in obtaining areas for off-site compensation.

CREDIT EVALUATION : The methodological basisor quantifying credits is acre-for-acre replacemersing
best professional judgement tife Technical Subcommittder value replacement. All wetlantypes are
given the same replacement value.
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TRANSACTIONS: The first mitigation action tookplace in 1989 and approximately 50 such actions have
occurred to date.Many of the mitigation effortswhich have beercounted in the'bank” have involved
avoidance and minimization on-sittmplementedff-site projects include a joint effort withSFWS and the
Montana Department of Fish, Wildlifand Parks in whichMDT received 25 acres of compensation credit
for acquisitionand enhancement shallowmarsh in theBlackfoot Waterfowl Productiosrea. Another off-
site project involved wetlandsnhancementvithin the Lee Metcalf National Wildlife Refuge irwhich MDT
receivedapproximately 15 to 20 credits. A sizeablequisitionknown as Browning Easind WestArea,
which is in the planning stageill be the source of additional credipproximately50% ofthe replacements
have been out-of-kind with approval tife Technical Subcommittee (composed of one spediadist MDT,
MDFWQP, andthe Corps). As of 6 August992,the MDT "Wetland Resource Ledger/MitigatioBalance
Record" indicated a deficit of 68 acrfeg highway projectswhich were in the construction/planniphpase
at that time. Inaccurate tracking of the mitigation debits and credits has been a problem.

FUNDING REGIME : MDT is responsible for funding the WMB.
OFFICIAL LAND USE PLANS INCORPORATING THE WMB: Information is not available.

OWNERSHIP OF ADJACENT L ANDS/ASSOCIATED IMPACTS TO THE WMB: Ownership of adjacent lands varies
with the bank site. Most sites are surrounded by public lands, most often USFWS holdings.

CONTACTS: Leroy Phillips
Edrie L. Vinson USACE CEMRO-OP-LK
Chief Environmental and Hazardous Box 527

Waste Bureau Riverdale, ND 58565
Montana Department of Transportation (701) 654-7411

2701 Prospect Avenue
Helena, MT 59620
(406) 444-7632

Washoe Lake State Park Mitigation Area, Nevada I

PURPOSE: The bankwas created to compensdéte unavoidable wetland losses associated withstruction
of US Highway 395.

STATUS: Active.

LocATION: Southend of Washoe Lake, @iles north of Carson City, Washoe Courltigvada, adjacent to
US Highway 395.

52



Profiles of IWR Case Study Banks

Size: Total bank area is 88.5 acres, with potential for staged development to 269 acres.

SERVICE AREA: In-kind mitigation is required,and debiting actionshave all beenlocated in the same
hydrologic drainage area as the crediting site.

TYPE OF MITIGATION : Thewetland area createahd enhance@as an irrigated pasture containisedges,
rushes, and hydric grasseMlitigation actions included the elimination gfazing activities, theonstruction
of levees to improve hydrologgndthe creation of open water areashe site is categorized as palustrine
system, emergent class, persistent subcks$temporary to seasonally flooded. Debiting wetlardas
contain small streams, overgrazed irrigated wetland pastddabitatfor the spotted bat, a rare species.

ENABLING INSTRUMENT: The Washoelake State Park MitigatiomArea wasestablished in response to an
enforcemenaction in which théNevada Department dfransportation (NDOT) was citddr the unauthorized
discharge of fill material in a regulateeetland in conjunction witlthe construction of USHighway 395. In
November 1987he Army Corps of Engineers issued a permit (after-the-fattich authorized continued
construction of395 with mitigation requirements. Aanuaryl1988 Interagency Agreement between NDOT,
the Nevada Division of State Parks (NDS&jdthe Nevaddivision of StateLands (NDSL)outlinesthe use
of state park landsfor bank development, operatiorand maintenance. Two additional Corps permits
contained special conditions for use of the WMB.

° The agreemenand Department of théArmy permits requireNDOT to monitor bank succesdor 3
successivegearsfollowing completion ofbankconstruction. Remedial work is requiredtlie event
of failure, and must be followed by an additional 3-year monitoring program.

] The Corps reviews the monitoring reports.
° The agreement limits debiting to in-kind replacement.
° The agreement requirddDOT to pay for damages to the property of tivision of StateLands

caused by NDOT activity.

° The agreemenauthorizeghe Division of Staté.ands togrant NDOT a temporary easemeantdright
of entry on designated lands during periods of levee construction.

RESPONSIBILITIES :
Sponsor: The bank sponsor is NDOT.

Credit Producer: NDOT is thecredit producer.Management of WMBands is coordinated with the
Nevada Department of Wildlifeand maintenancectivities are the responsibility of thdevada
Division of State Parks. Upon completion of crediting, the bank will become a state park.

Management of Transactions:NDOT is responsiblefor producing annual monitoring reports; the
Corps must concur in the recognition of transactions.
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Credit Evaluation: NDOT is primarily responsiblefor determining theype andamount of available
credits; however, the determination NDOT is subject to Corps concurrence that a viable wetland
is being created and existing wetland is being enhanced.

Regulatory: The Army Corps of Engineertiasissued permits allowindor use ofthe WMB by
NDOT.

Long Term Site Ownership:The Nevada Department of Statandsholds thetitle to the property.
Clients: NDOT is the bank client.

CONSTRUCTION AND PHYSICAL OPERATING HISTORY: A main levee was restore@hd acrosslevee was
constructed on McEwen Creek so that wéiem the creekwvould feed the wetland. Other measures included
plantings, excavation of pondmdcontrol of cattlegrazing. The construction work tareateand enhance the
site wetlands was dividedto a6-phase plan.The first stage has beetompleted. The work resulted in 80
acres of enhanced wetlandad 8 acres of created wetlandsThe area provides year-rounahd seasonal
homes to manyaptors, waterfowl, shorebirdand songbirds including Bald Eagle®sprey,Yellow-headed
Blackbirds, AmericarCoots, Mallards, Gadwallsand Northern Pintails. Arundependable water supply has
been reported as a significant probleithe first formal review ofthe WMB in Junel992 found the site to
lack sufficient water to comply with Section 404 permit conditions.

CREDIT EVALUATION : In-kind functional replacement idetermined byWET. Compensation ratios by area
are set at 3:1 ratio for enhanced wetlands and 0.3:1 for created wetlands.

TRANSACTIONS: Thefirst debiting action occurred h988 andthe mostrecent debiting action wasithorized
in February 1991. Only 2 highwayrojectshave been debited to dat&oth debiting actionhaveoccurred
in the same hydrologic drainage area asbtinak, located between 18nd 19miles fromthe site of thebank.
The credits remaining arke7 acres of created wetlanded55.4 acres of enhanced wetlands. A lacknafter
has limited the success of thank andhe Corpshas determinethat remaining credits cannot be usedil

a reliable source of water can be delivered to the bank.

FUNDING REGIME: NDOT is responsiblefor funding construction costs. The nominal maintenance and
administrative costs are absorbed by the Nevada Division of State Parks budget.

OFFICIAL LAND USE PLANS INCORPORATING THE WMB: Thewetland mitigatiorarea is part of Washoe Lake
State Park Master PlarThe area is zoned as public lanaisd isopen to the public during non-nesting times
for birding and walking on the levees.

OWNERSHIP OF ADJACENT L ANDS/ASSOCIATED IMPACTS TO THE WMB: The basin consists primarily of pasture
land. Thestate of Nevadaowns most ofthe adjacent lands of the Washbake State Park. Ranching
activities at an adjacent catttanchmay impact water quality at the&/MB site. The McEwen Creek water
rights are held by the owner of the ranahdthe State has secondary holdind3uring irrigation months the
stability of the wetlandsnay bejeopardized because timitigation area receives onlyrrigation tailwaters.
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CONTACTS: Larry Vincent

Gray Zunino USACE-CESPK-CO-R

The Nevada DOT 1325 J Stret, RM 6130

1263 South Stewart St. Sacramento, CA 95814-2922
Carson City, NV 89712 (916) 557-5250

(702) 687-5585

Company Swamp Mitigation Bank, North Carolina I

PURPOSE The bankwas created to compensdta unavoidable wetland losses associated ‘hitthway
construction projects adjacent to the Roanoke River.

STATUS: Active.

LocaTioN : Five miles north of Williamson, Bertie County, NC, adjacent to Roanoke River.
Size: The bank is 1031 acres.

SERVICE AREA: Debiting actions araot required to be located the same hydrologic drainage area as the
bank. Debiting actionsave beefocated as much &50 miles fromthe bankand averag&00 miles distant.

TYPE OF MITIGATION : The Company Swampmitigation site is a preservatiopank. Management plan
considerations include initiabnd long-range habitat improvement measures etthance nongame and
old-growth timber values.The topography of the area is mosthat floodplain alongthe Roanoke River.
Company Swamp contains ab@80 acres oftupelo gum-baldcypressforest, ofwhich 177 acres have been
recentlylogged,and 213 acres are undisturbeahd mature. The gum-cypress habitat in Compa®wamp is
classified as palustrine, forested, semipermanently-flooded wetl@he.bankalso contains aboug41 acres

of bottomland hardwood forest a@fhich about 381 acres have been recenthgged. A diverse hardwood
canopy/subcanopy is present in tB60 acres of undisturbed bottomland hardwofmtest, containing
American elm, ashpvercup oakred andsilver maple. The bottomland hardwood forest habitat in Company
Swamp is classified as palustrine, forested, seasonally or temporarily flooded we@anthbany Swamp
habitattypesinclude beaver ponds, blackwater strearmsd diverse vegetative growth of box elder, spicebush,
pawpaw, buckeye, sedges, and caiBzientists believe that the area holds the higtessity of songbirds
in North Carolina. At leas214 species of birds make extensivee of the wetlands. Other representative
animals are amphibiarandreptiles, which include theouthern leopard frogyreen tredrog, southern dusky
salamader, blackrat snake, easteroottonmouth, yellow-bellied turtlesnappingturtle, andfive-linked skink.
Some of themany fish species include striped bass, blueback herring, alewife, hickary, and American
shad. Mammapopulations inthe area include white-tailed degray squirrel, marsh rabbit, raccoomink,
muskrat, otter, fox, bobcat, beaver, and opossum.
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ENABLING INSTRUMENT: A Memorandum of Understanding (MOU) establishing bamk was signed in
September 1985 kihe North Carolina Department of Transportation (NCDCQhg North Carolina Wildlife
Resources Commission (WRQe North Carolina NatureConservancy, anthe U.S.Fish and Wildlife
Service (USFWS).

° The agreement has a 30-year life with provisions for two 30-year renewals.

° The MOU states that the WR@ill manage théanksite in perpetuity. Howevewhen thebank is
incorporated intdhe Roanoke RiveNational Wildlife Refuge USFWSwill take over maintenance
and management. USFWS has alreagumed managementésponsibilities forthe property,
protecting the area from development pressures.

° The agreement only allows for in-kind replacement of bottomland forest habitat.

° The agreementadls for apreliminary analysis of the program to be conducted afiezals followed
by a complete reevaluation of the bank after 10 years.

° The agreement can be amended or modified with the consent of all parties within 1 year.

° The agreement specifieslal ratio for wetland mitigation actions leshan 5 acresandthe use of
Habitat Evaluation Procedures for all projects greater than 5 acres.

RESPONSIBILITIES :
Sponsor: NCDOT is the bank sponsor.

Credit Producer: NCDOT is the credit produceand WRCimplements the management plan and
maintains the bank.

Management of TransactionsJSFWS maintains data sheefer eachcredit or debit transaction.
All MOU parties must provide signature concurrenced&ta sheets before credits or debits are
applied.

Credit Evaluation: The type anchumber of credits were determined by an interaggmoyp headed
by USFWS.

Regulatory: TheCorps of Engineers regulates thankthrough its permitting of debiting activities.

Long Term Site Ownership: Bank lands werenitially acquired by theNorth Carolina Nature
Conservancy and have subsequently been acquired by the State of North Carolina.

Clients: NCDOT will utilize Company Swamp credits.

CONSTRUCTION AND PHYSICAL OPERATING HISTORY: A study of development pressure and around
Company Swamjindicates that the aremould have been severelpgged over a 6-year time franvd@thout
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the establishment of tHeank. Theareawould then enter &ycle of 80-year regeneration followed by another
6-year cutting cycle. As a wetlamditigation bank, the Company Swantgact will receive strategic cuttings
for enhanced wildlifenanagement.The preliminary evaluationwhich was to have bearompleted in1990,
has not yet been conducted.

CREDIT EVALUATION : Habitat Evaluation Procedures will leenployed onprojects involving bottomland
hardwood losses of mothan 5 acres to determimenctional value replacement requirements. Acre-for-acre
(1:1 ratio) withdrawalswill be utilized for smaller acreagamounts. Anndependentl990 analysis of 15
proposed debiting actions under 5 acres indicates that:theatio capturesonly about one third of the
functional value of the wetlands which dost. The situation could result in a revision tfe debiting and
crediting procedures fahe bank. The initial credit base in thdbankwas49,414average annual credihits
(AAHUS).

TRANSACTIONS: As of October1992, USFWS proposed debiting 32 projectseom the bank. These 32
projects involve 26 projects letisan 5 acresnd 6projects greatethan 5 acres.The projects will utilize

18% of the bank.Formaldebiting hasiot occurred. The absence oény official debiting of the bank, ispite

of 32 permits whicthave beenssued conditioned on the compensation of wetland losses, is reported to be
due to the fact that signatoribavenot yet signedany debiting forms as required lige terms of the MOU.

This bookkeeping problem appears to be of little consequence in view of the large size of the bank.

FUNDING REGIME: Company Swamp is preservatiorbank andherefore requires no significant development
costs. The bank will be incorporated ithe largelrUSFWSRoanoke River Wildlife RefugelUSFWS will
then enteiinto arevenue sharing agreement with Bertie County to partidfiset the loss of Countytaxes.

OFFICIAL LAND USE PLANS INCORPORATING THE WMB: As one of North Carolina's 20 coastal counties,
Bertie Countyhas developed a landse plan under the NQCoastal Area Management Act. This plan
indicates that the Company SwaMjigation Bank is in theConservation Class, which providies effective
long-termmanagement of significaniimited, or irreplaceable resourcehe bankandswill be incorporated
into the Roanoke River National Wildlife Refugéhich is administered bWSFWSfor the preservation of
natural resource values.

OWNERSHIP OF ADJACENT L ANDS/ASSOCIATED IMPACTS TO THE WMB: Thebank is part of a 1436-acre tract
known as Compangwamp. The WMBract of1031acres is bordered by the Roanoke River alongtheh
side andthe Coniott Creek along the north side. It is anticipated thatviB will soon be included within
the management zone of the adjacent Roanoke River National Wildlife Refuge.

CONTACTS: Frank Yelverton

Charles Bruton USACE CESAW-PD-E
North Carolina DOT 69 Darlington Avenue
Ping. and Env. Bureau Wilmington, NC 28403
P.O. Box 25201 (919) 251-4640

Raleigh, NC 27611-5201
(919) 733-3141
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North Carolina Department of Transportation Pridgen Flats Mitigation Site I

STATUS: Active.

PURPOSE The bankwas established to compens&be unavoidable losses to pocosin-type habitat due to
highway construction projects.

LocATION : One mile south of the town of Kerr, Sampson County, NC.

SizE: The bank is127.3 acres of &348.2-acre tractThe final area isdependentupon determination of the
extent of hydric soils.

SERVICE AREA: The bankmay beused to compensafer unavoidable losses to pocosins associated with
NCDOT projects occurringanywhere in thecoastal plain of North Carolinaghe debiting actions are not
necessarily located in thsame hydrologic drainage area as Hamk. The 6projects which have been
approved as potentibbnkdebits are located as far as 85 mdesyfrom Pridgen Flateind average 5files
distant.

TYPE OF MITIGATION : Mitigation entails therestoration of priorconverted farmland to pocosirRPocosin
vegetation had beaemovedandthe land drained via drainage ditchesadinbut 16acres. The undisturbed
section of the sitdas a scatteredanopy of pond pinePinus seroting with a denseshrublayer composed
of Gordonia lasianthus, Lyonia lucida, Cyrilleecemiflora, llexglabra, llex coriaceg Myrica ceriferg and
Perseaborbonia. Smilax laurifoliaand Sphagnumspecies arelso present. A64-acrearea ofold field

contains scattered loblollyines Pinus taedy various small shrubsndtrees Baccharis halimifolia Persea
borbonig andAcer rubrun), and grasses and forbs.

ENABLING INSTRUMENT: A Memorandum of Understanding (MOU) was signed in JL@@2 bythe N.C.
Department of Transportation (NCDOT), the N.C. WildResources Commission (WR@ndthe U.S. Fish
and Wildlife Service (USFWS).

° The term of the agreement is 20 years.
° The MOU requires a complete evaluatiogearsafter implementation. Planting survival evaluations
will be conducted by NCDOT and 5 yearsfter replanting is completed. If acceptable survival is

not achieved, then replanting will be performed or the feasibility of the bank will be reevaluated.

° Amendment ormodification of the agreementmay be proposed atany time. Adoption of an
amendment or modification requires the approval of all signatories.

° The MOU requires NCDOT to assume responsibiiity failure of the structures used to block the
drainage ditches for the life of the bank.

58



Profiles of IWR Case Study Banks

° The MOU requires in-kind debiting.
° Mitigation ratios of 2:1 are specified in the MOU.

RESPONSIBILITIES :
Sponsor: The bank sponsor is NCDOT.

Credit Producer: NCDOT paysfor restoration activitiesand associated monitorindor 5 years.
USFWS is responsible for long-term monitoring and maintenance costs.

Management of Transactions:USFWSwill provide data sheefsr eachcredit or debit transaction
to all parties to th&1OU for signature concurrence. No credits be appliedntil all parties concur
with the USFWS data sheet analysis. USFWS preamegal summaries of crediésd debits and
provides copies to the participating parties.

Credit Evaluation: An interagency team of MOUWignatories determines thgpe andamount of
credits.

Regulatory: The Corps of Engineers regulates the bank through its permitting process.

Long Term Site Ownership: The bankconsists 0f127.3 acres of a348.3-acre conservation
easement on farm which reverted to the Farmer's Home Administration (FmHM)e easement,
which is in a single tract, was subsequently deeded to USFWS.

Clients: NCDOT is the sole client of the bank.

CONSTRUCTION AND PHYSICAL OPERATING HISTORY: Restoration measures include removing ditains,
blocking existing drainage ditches witbontrollable weirs, partially clearing existing vegetation, and
reestablishing pocosin vegetatioNCDOT hasinstalled flashboard risers in the ditches to block drainage
and restorevetland hydrology to theite. Ten wells have beerinstalled and additional wells will probably

be installed to measure hydrologic restoration. AH@@ acres of the sitbave beerburned to clear all
vegetation in preparatiofor seeding.The initial effort to reestablish pocosin vegetation througgeding
failed. Follow-up effortsinclude plantingroot stock. Sixty-four adjacent acrémve beerleft in an early
stage of old field succession to allow natural succession. Construction activities are not yet complete.

CREDIT EVALUATION : Acres necessarfpr mitigation will be determined using &:1 mitigation ratio. The
ratio was based onHabitat Evaluation Procedures (HE&)alysis performed on an unrelag@atosin tract.

TRANSACTIONS:  Although restoration effortare not yet complete and the signatory agencies have not
approved debiting actions as required, the Wilmingiostrict has issued 6 permits conditioned on the
replacement opocosin wetlands.The debiting projectsadversely impacte88.3 acres of pocosin wetlands.
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FUNDING REGIME: If any structure installed b§NCDOT fails within thelife of the MOU (20 years), the
structure will berepaired or replaced by NCDOT. USFW8I pay for long-termmaintenanceosts. The
sponsor is not attempting to recoup its capital or maintenance costs.

OFFICIAL LAND USE PLANS INCORPORATING THE WMB: No official land use programs involve the WMB.
OWNERSHIP OF ADJACENT L ANDS/ASSOCIATED IMPACTS TO THE WMB: Adjacent land is privately-owned.

The WMB is bisected by aold railroadbed, bordered on the west by PridgEtats CarolinaBay Pocosin,
on the east by farmland, and on the north and south by upland woods.

CONTACTS: Mike Gantt

Charles Bruton U.S. Fish and Wildlife Service
North Carolina DOT Raleigh Field Office

PIng. and Env. Br. P.O. Box 33726

P.O. Box 25201 Raleigh, NC 27636-3726
Raleigh, NC 27611-5201 (919) 856-4520

(919) 733-3141

Mr. Frank Yelverton
USACE CESAW-PD-E
69 Darlington Avenue
Wilmington, NC 38403
(919) 251-4640

North Dakota State Highway Department Mitigation Bank I

STATUS: Active.

PURPOSE: The purpose ahebank istwo-fold: 1) development of an administrative mechanfsmtracking
the piecemeal replacement of USFWS wetland easements which are unavoidably drdilhed dwe to
construction of Federal aidighways, and 2pacquisitionand creation of wetlands to credit agairfsture
highway construction activities affecting non-easement wetlands.

LocAaTION : Parcels are located statewide.

Size: The bank has no fixed size.

SERVICE AREA: Debiting wetlands are located statewide.
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TYPE OF MITIGATION : Mitigation involves restoratiomnd creation of wetlands.Types ofhabitats include
seasonally floodedbasins, inland fresh meadows, shallow marsesp marshes, opemater areas, inland
saline flats, inland saline marshemd open saline lakes. Shrub swamps, wooded swaamgkbogs are
included on a case-by-case basis.

ENABLING INSTRUMENT: A Memorandum of Understanding between tlderth Dakota Department of
Transportation (NDDOTpandthe United States Fisand Wildlife Service (USFWS) is dated Augu$75.
A new MOU is currently being negotiated.

° The MOU provides for itseview on an as-needed basithe MOU can beanceled by either party
upon 30 days notice.

° The MOU contains a formalized basis of exchange for replacement of easement wetlands.

° Replacementatios reflectthe geographidocation ofthe debiting wetlands; however, a hydrologic
connection between the crediting and debiting wetlands is not required.

° The bank is expected to exist in perpetuity.
° The agreement provides for out-of-kind replacement.
° Monitoring is not required.

RESPONSIBILITIES :
Sponsor: NDDOT is the bank sponsor.

Credit Producer: NDDOT purchases the tracand implements wetlandestoration and/or creation
activities, then transfers the land in fedd8FWS, which manages anthintains thaVMB. NDDOT
and the Federal Highway Administration have funded evaluation studies.

Management of Transactions:NDDOT and USFWoth keep arunningtotal of credit and debit
transactions.

Credit Evaluation: NDDOT and USFWS determine the type and number of credits available.

Regulatory: The bank isregulated by the Corps of Engineemad other permittingagencies,
depending upon the wetland debiting activity.

Long Term Site OwnershipUSFWS is the owner of the tracts.
Clients: NDDOT is the bank client.

CONSTRUCTION AND PHYSICAL OPERATING HISTORY: Construction actiongre conducted tompound
wetlands, develop subimpoundments, restbegned wetlandsand create wetlands. Cropland received into
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the bank is converteihto grassland. In some cases, excavated wetlaagle not been constructed to
specifications.

CREDIT EVALUATION : Replacement is by area using one greup of exchangeoptionsand replacement
ratios which have beesrrived at throughmutualagreement by NDDO&Nnd USFWS. Replacemenbptions
according to type, listed in descending order of desirability, are as follows:
1. Restoring drained wetlangi§ in-kind wetlands are available, ttogtion will permitreplacement
on a 1:1 basis.)
2. Impoundments constructed and owned in fee.
3. Excavated wetland basins constructed and owned in fee.
4. Impoundments constructddr replacement with flowage easement interests obtained by the
NDDOT.
5. Existing wetlands where some upland managempaieintial exists. Upland acreagevill apply
to wetland replacement.
Native prairie owned in fee.
Tame grassland owned in fee.

No

Replacement options according to their location are listed in descending order as follows:
1. Along project right-of-way.
2. Within the biotic sub-region (Steward and Kantrud).
3. Within the biotic region.
4. Outside the biotic region.

Actual replacementatios vary according to theype of wetlands impacte@dnd the type andlocation of the
replacemenbptionwhich is agreedupon. Within thesamebiotic region,prescribedratiosrangefrom 0.25:1
to 4:1 (except that iTypes Il 1V, V, IX, X, and Xlare replaced with existing wetlands of the saype, the
ratio is determined on a case-by-case basis). If replacement wetlathoisated outside ofhe biotic region
in which the lossetake place, the abovatioscan be asnuch as doubledepending on thesgion involved
and other qualitative factors.

TRANSACTIONS: Through1991, 16highwayprojects resulted in thess of118.5acres of easement wetlands
which have been replacedth 128 acres of wetlandand382 acres of upland habitats. At teed of1991,
the bank had a positive cretiilance 0656.30acres. Approximatel25.2% oftransactiondiave beern-kind
and 74.8% have beeut-of-kind. Onereported problenmas beerthat replacement acreadesve emphasized
wetland and upland habitats of lower value than the habitats replaced.

FUNDING REGIME: NDDOT bearsacquisitionandconstruction costs. No provisiohave been made fand
operation and maintenance costs.

OFFICIAL LAND USE PLANS INCORPORATING THE WMB: The lands are part of the official easement and refuge
management plans established by USFWS.

OWNERSHIP OF ADJACENT LANDS/ASSOCIATED IMPACTS TO THE WMB: Adjacent lands ar@rimarily
privately-ownedagriculturebase lands.Currentland usesrangefrom intensivecultivation to grazing. Soll
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erosion andgesticiderunoff pose potential problems in some tracts. At least some dfighevay easements
are adjacent to existing refuges.

CONTACTS: Leroy Phillips

North Dakota DOT USACE CEMRO-OP-LK
608 East Blvd. Avenue Box 527

Bismark, ND 58505 Riverdale, ND 58565
(701) 224-2500 (701) 654-7411

U.S. Fish and Wildlife Service
1500 E. Capital Avenue
Bismark, ND 58501

(701) 250-4402

North Dakota State Wetland Mitigation Bank I

PURPOSE The bankwas created to track compensatifor wetland losses associated wigricultural
practices and to ensure that North Dakota has no net loss of wetlands below the 1987 level.

STATUS: Active.

L OCATION : Sites are located across the State of North Dakota.
Size : There is no fixed size for the North Dakota WMB.

SERVICE AREA: Debiting wetlandsmay receive mitigation creditérom crediting wetlands statewide. The
enabling instrumenstipulates that at leasi0% of wetland lossesnust bereplaced with credits in the
following order: 1) inthe same county, 2) in@ntiguouscounty, or 3) in the samt@otic region. Ifthe 50%
requirement is not satisfied, diainage permitnay still be issued ifthe debit balance doemt exceed 2500
acres.

TYPE OF MITIGATION : The no-net-loss-of-wetlands program involves wetlaedtorationand creation for
various freshwateand inland saline wetlands within palustrimad lacustrinesystems. Bank wetlands are
further characterized as being permanent or temporanaiare. Temporary wetlands are recognizied their
importance to breeding pintails or yellowils, while semipermanent wetlands are importanbreeding
redheads or sora rails.

ENABLING INSTRUMENT: The WMBwas authorized by th£987 State LegislatureThe North Dakota Century
Code Sectiorb1-32-05establishes a comprehensagricultural no-net-loss-of-wetlands programhe State
developed the program to maintain total statewide wetland acreage at the 1987 level.
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° All types of wetlands can be debited against the WMB.

° A hydrologic connection between debiting and crediting wetlands is not required.

° The Code requires the State Water Commission to periodically report on the status of the WMB.
° The Code does not provide for monitoring or evaluation of the WMB.

° The North Dakota WMB will be managed in perpetuity.

RESPONSIBILITIES :
Sponsor: The State of North Dakota is the bank sponsor.

Credit Producer: Federal conservation programs, principally of $itd Conservatiorservice (SCS),
the U.S. Fish and Wildlife Service (USFWS),and the U.S. Forest Service, haveproduced
approximately 95% of the WMB credits through Federally funded restoration efforts.

Management ofTransactions: Theaccountingsystem igointly managed by thblorth Dakota State
Water CommissiofSWC) andthe North Dakota Department @éame and-ish. The North Dakota
WMB crediting and debiting ledger is maintained by the Office of the State Engineer.

Credit Evaluation: The SWC andhe Director ofthe North Dakota Department ddame and Fish
determine credit availability.

Regulatory: No activity within theNorth DakotaWMB hasrequired a Corps permitThe Omaha
District of the Corps does not recognize credits from the WMB.

Long Term Site Ownership: Credit developmeniasoccurred primarily oldJSFWS landseither fee
or easemenand paidfor by USFWS. USFWS commonlgnters a long-term agreement with the
landowner-cooperator so théte landowner-cooperataovill manage the wetlanir wildlife habitat.

Clients: Clients are principally farmers.

CONSTRUCTION AND PHYSICAL OPERATING HISTORY: Wetlandcreation is accomplished lopnstruction of
impoundments in natural drainagasd dugouts. Wetland restoration occursvhen apreviously drained or
manipulated natural wetland basin is restored or enhanced to increase water-holding capacity.

CREDIT EVALUATION : Credit evaluation i®ased oracre-for-acre replacementhe total surfacearea of an
impacted site is usedihen debiting the bankand the surface area of thgortion of created orrestored
wetlands less than 3 fedeep areused in crediting the wetlarishnk. Functional valuesre not assigned.

TRANSACTIONS: Creditsand debits are recorded in 4 separate accouiiitee Government Agency Account
comprises wetlands restored, created)ogt in conjunctionwith an identifiable government project. The
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Permanent Accountomprises all othegains andosses ofpermanent wetlandsther thanthose associated
with surfacecoalmining. The Surface CoaMining Accountcomprises gainandlosses associated with coal
mining activity. Finally, theTemporary Accountomprises the gairendlosses oftemporary wetlandypes.
All previously drained omatural wetlandsvhich have beemestored, ormanmade wetlandsith material
wildlife values whichhave been createafter 31 Decembet986, must be credited tthe bank unless their
restoration or creation constitutes mitigation of a Federkkederally assisted projectll wetlandslost after

1 January 1987exceptfor projects forwhich permits were requestgdior to thatdate,must be recorded as
debits against acreage credit balanc@ébe majority of wetland debithave beeneported by theSCS. Bank
managers begaimplementing the provisions of the-net-loss law, including establishmenttbé wetlands
bank, upon itgpassage irl987. As ofApril 1992 the bank balancevas 4425 credits, resulting from the
recorded 500@cres of crediand575 acres of debit (18 debiting actions).This positive balancemay be
exaggerated since only 2% of wetlaocdnversion activities in which involvefills have beerrecorded as
debits.

FUNDING REGIME: The SWQCmaintains a Wetland Replacement Fumkbtorspay 10% ofthe averageost

of restoring wetlands to the Funtandvalues areaveragedor the counties inthe 4biotic areas. Thiwvalue
plus the statewide averagenstruction cosimakes up the wetland replacemenst. Wetlands restored or
created by USFWS oother groups for conservation purposes subsequently besed as mitigation for
private wetlandfilling and drainagerojects. Most other wetland mitigation undkee statewide framework
is conducted by sponsors asnaans to accommodateitigation requirements involvinglanned development
in which they have direct or indirect involvementCostsmay bereflected in rents, leasing fees, or tonnage
charges.

OFFICIAL LAND USE PLANS INCORPORATING THE WMB: No official land useplans include théank. Some

sites may bdisted within FarmManagemenPlans with theSoil ConservatiorService, andnany USFWS
wetlands restoratioand creation projects are associated with Farmers Home Administration easements and
the North American Waterfowl Management Plan.

OWNERSHIP OF ADJACENT L ANDS/ASSOCIATED IMPACTS TO THE WMB: Adjacent ownershiandimpacts are
not considered in thhlorth DakotaWMB. Most landssurroundingthe mitigation wetlandsare agricultural.

CONTACTS: Leroy Phillips

Cary Backstrand USACE CEMRO-OP-LK
North Dakota State Water Commission Box 527

900 East Blvd. Riverdale, ND 58565
Bismark, ND 58505 (701) 654-7411
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Astoria Airport Mitigation Bank, Oregon I

STATUS: Active, temporarily suspended.

PURPOSE The bankwas created to provide compensation unavoidable wetland losses associated with
general water dependent projects.

LOCATION : South side offoung'sBay inthe Columbia Riverestuary between Astoria Airpaaihdthe mouth
of the Lewis and Clark River, Clatsop County, OR.

Size: Total bank area is 33 acres.

SERVICE AREA: Thedebiting wetlandsnust bebetween thd@op of TonguePoint andthe westbank of the
Skipanon River, on the Oregon side of tBelumbia Riverestuary. The area has a®-mile radiusand is
within a single watershed.

TYPE OF MITIGATION : Mitigation credits are produced throughstoration. Pre-bank conditions at the
restoration site included persistent emergent marsh, palustrine scrub-shrub marsforedtiefreshwater
channels, upland dike aremndclearedforest. Restoration dhe site wasxpected taesult inthe formation

of brackish sedge high marsh, brackésiub-scrub marsh, brackistwamp, brackish estuarine channels, and
ponds. The debiting wetlands were intertidal and subtidal mudflats.

ENABLING INSTRUMENT: Theenabling instrument is a MemorandumAgfreement (MOA) datedlay 1987.
The MOA was amended Janudr988 toreserve creditfor the Port of Astoria inexchangdor land andfill.
Signatories to thé1OA are: Oregon Division of Stateands (ODSL),Port of Astoria, Oregon Department
of Fish and Wildlife, Oregon Department ofand Conservationand Development, U.SArmy Corps of
Engineers, U.SFish and Wildlife Service (USFWS), Environment&rotectionAgency (EPA), and National
Marine Fisheries Service (NMFS).

° The MOA includes 3 limitations othe types ofprojectswhich can be debited against the bank: 1)
projects must involve unavoidabbnd necessarimpacts under théocal comprehensive plan; 2)
on-site mitigation must be unavailable only partially meet themitigation requirementsand 3)
projects must be locatdabtween the tip of TonguRoint andthe westbank ofthe Skipanon River
along the Oregon side of ti@olumbia River Estuary.The debiting wetlandsnustoccupy the same
hydrologic drainage area as the WMB.

° The agreement allows for out-of-kind mitigation.

° The agreement sets a credit/debit ratio of 1:1 using the ODSL relative value system.
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° The MOA will bereviewed,andthe available creditwill be updated by an interagency tafslkce,
5 years after construction, and 3 to 5 years following significant operational or structural changes.

° The agreement requires annual monitoring by ODSL.

° MOA maodification can beproposed byny signatoryagency. Thenodification will only be adopted
if accepted byall involved parties. Aparty proposing a modification thatas not been accepted
within one year can elect to terminate its participation in the agreement.

° The agreementioes notaddress the bankiBe expectancybut it is assumed thdhe bank'dife is
indefinite.

RESPONSIBILITIES :
Sponsor: ODSL is the credit producer.

Credit Producer: ODSL isresponsiblefor restoringthe wetland. ODSL is also responsibléor the
monitoring of site conditions, with approval of the signatory agencies.

Management of Transactions:All the signatory agencigaustagree to a debiting actio®DSL will
produce annual debit/credit sheets as well as annual monitoring reyfoctswill be provided to all
the signatory agencies.

Credit Evaluation: The signatories to théVlOA agreedupon the availability of 70 credits. An
interagency team will reevaluate credit availability.

Regulatory: The Corps of Engineers, ODSL, and other permitting agencies regulate the bank.

Long-term Site Ownership:A portion ofthe land was deeded @DSL from the Port of Astoria and
the remainder ofhe land was acquired by the State of Orefgom private owners.According to the
Oregon Mitigation Bank Act of 1987, the bank will remain the property of ODSL indefinitely.

Clients: Bankcredits are generally availabier projectscovered under Oregonemoval-Fill Law
and Corps of Engineers regulataythorities. The Port of Astoria became involved in the WMB
project to prepardor future development in the area thabuld require mitigation. The Port of
Astoria has reserved approximately 20 creditsldgding land angroviding fill material necessary
for the project.

CONSTRUCTION AND PHYSICAL OPERATING HISTORY: Dikes constructed in th&880s prevented water
exchangewith the estuary except under extreacomditions. In the winter af986-87,construction othe bank
began: new dikes werauilt, the old dikes were breachednd portions ofthe old dikes were excavated to
encourage the formation of a tidalarsh. Due to faultgonstruction, actual inundation after construction
occurred only during extreme events. Freshwater wetlands began to form. In 1987 the

excavated tidal channels wedeepened and widened, and new chamwele created. However, saltwater
intrusion remains limited,and freshwater wetlands continue to form. Plant speciethérbank are mainly
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freshwater speciesThe areaoutside ofthe dike is dominated by rixture of bullrush Carexlyngbye) and
sedge $cirpus validus Inside the dike, species ar®re varied. Species represented includdlows (Salix
sp.), sedgesGarexobnutg, red alder Alnusrubra), skunk cabbageand grasses. The future of the site as
a mitigationbank iscontingent upon further corrective construction arhange of bankingbjectives. The
crediting methodologyvill be reevaluated at anteragency taskorce meeting. Debitingpas been suspended
in the interim.

CREDIT EVALUATION : Thenumber of credits available was determined beforestruction, usinghe Oregon
Division of StateLands (ODSL)relative valuesystem. The systenrates estuarine wetlandisr productivity
and biodiversity on a scale of 1 to @herating is multiplied byacreage to determine the number of credits
or debits.

TRANSACTIONS: In 1987, 10.59 credits were debited; 59.41 credits remain.

FUNDING REGIME: Total project costs, includinignd acquisition,design, andconstructionwere paidfor by
ODSL. Monitoring costshave beerfunded byODSL aswell. Maintenance of thdike is theresponsibility
of the City of Warrenton. Nother maintenanceostshave beendentified. The Oregon WetlandMitigation
Revolving Fund was established by the Oregon Mitigalank Act of 1987. This fund is to be used for
construction, acquisition, monitoringnd maintenance owetland mitigationbanks. Monies to bancluded
in the fund are: Federally appropriated wetland funds, Federal wetland grants, gifts, monies frbtainesd
of banks, and interest on monies in the account. To date, no rhaaebeemut intothe fund. Creditosts
reflect all initial bank implementation costs as well asintenance, monitoringgnd other recurring costs.
Currently, credits are valued at $4,500 per credit, payable in cash or like value.

OFFICIAL LAND USE PLANS INCORPORATING THE WMB: The bank is included in the 1983 CREST Mitigation
Plan for the Columbia Rivegstuary. The bank isprovidedfor in the Statewidd.and Use PlanningGoals
developed by the Oregon Land Development Commission.

OWNERSHIP OF ADJACENT L ANDS/ASSOCIATED IMPACTS TO THE WMB: The land west of the mitigation bank
is owned by thdort of Astoria, andthe tidal marsh to the eaandnorth of the site is owned by the State of
Oregon. The Port of Astoria is required by Federal regulations to maintalovatree height in the area to
allow clearance for airport runways. The Port of Astoria may periodically cut trees on the site.

CONTACTS: Mark Smith

Ken Bierly, Wetlands Program Manager USACE CENPP-PE-RR
Environmental Planning and Permits Section 319 S.W. Pine Street
Oregon Division of State Lands Room 401

8775 Summer Street, N.E. Portland, Oregon 97204
Salem, Oregon 97310 (503) 326-6481

(503) 378-3805
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Henderson Marsh (a.k.a. Weyerhaeuser) Mitigation Plan, Oregon I

STATUS: Active. Net balance of credits is maintained at or near zero.

PURPOSE The Henderson MarsiMitigation Plan (HMMP) isintended to compensafer Weyerhaeuser
Company development activities affecting wetlantlse plan describegonstruction projectandfill actions

that may require mitigatioandoutlines specifiamarsh managemeattions whichcould provide mitigation.
The plan is to be used by the landowning company as a tool in planning for further development.

LocaTioN : North spit of Coos Bay, North Bend, Coos County, OR.
Size: Bank area is 420.14 acres made up of 12 parcels ranging in size from 1.90 to 230.00 acres.
SERVICE AREA: The debiting wetlands are on-site within Henderson Marsh.

TYPE OF MITIGATION : Mitigation activities listed in thelan include therestorationand enhancement of
existing habitat@ndthe creation of freshwater pond$he debiting areas includshoreline/willow wetlands,

waterlily pond/willow wetlands, deflation plashoreline/willow wetlands, deflatigplain, willow wetland, and

saltmarsh in a drainage can&ost-mitigationlands are expected tmnsist of salt marsh, freshwa@nergent

marsh, willowupland, wet conifer, dune hummock, scrub-shrub wetland, water treatment ldgaionge

ditches, and deflation plain. Deflation plain ighe principal landform, comprisin@76.27 acres or

approximately 66% of the Henderson Marsh area.

ENABLING INSTRUMENT: Weyerhaeuser Paper Company updated athinwas developed by th@evious
land-owner,MenashaCorporation. The HMMP, dated 11May 1984, issigned by Weyerhaeus@o., Oregon
Department of Fish and Wildlife (ODFW), and the U.S. Fish and Wildlife Service (USFWS).

° The agreement states thecations ofthe debitingand crediting sites; all sites are within the same
hydrologic drainage area.

° The HMMP does not limit compensation itekind replacementThe HMMP states thatnitigation
actions will occur prior to or concurrently with associated féls;ept wherprohibited by engineering
constraints. Under such constraints, ODEMd USFWSmnay agree toallow amaximumdelay of 90
days.

° The plan require®Veyerhaeuser tononitor mitigation projects for Jears. After themonitoring
period, Weyerhaeuser witiotify USFWS andODFW. The agencieswill have 30 days tmotify
Weyerhaeuser regardirgny problems with the site. If no problems are identified, ODFW then
becomes responsibler operationsand maintenance dfie site. For a3-year period after the transfer
of maintenance responsibilitie¥/eyerhaeuser remains responsifile the success ofnitigation
actions.
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° Oregon Division of Statdandswill settle any disputes betweelVeyerhaeuser an@DFW during
their period of joint responsibility for the mitigation sites.

° Lack of a planexpiration/update dateas causedonfusionregarding the current validity of thman.

° Confusion exists between the agences Weyerhaeuser as tehether the document legalbinds
the Corps andOregon Division of Statd ands, non-signatories, tcadvance acceptance of the
mitigation actions in the plan.

RESPONSIBILITIES :
Sponsor: Weyerhaueser Company is the bank sponsor.

Credit Producer: Weyerhaeuser is responsilite implementation of marsh managemenbcedures

as well as maintenance anabnitoring for a2-year period. ODFW then takes over maintenance
activities. Weyerhaeuserontinues to be responsilfter the success of individual marstanagement
projects for 3 more years unless failure is due to ODFW maintenance activities.

Management ofTransactions: As Weyerhaeusefills wetland areas iill phase inmitigation
actions as required by Corps permits. As an action is idenfdrethplementation Weyerhaeuser
must notify ODFW and USFWS (andhe land manager, if thenitigation site is notowned by
Weyerhaeuser).

Credit Evaluation: Initial Habitat Evaluation ProcedurdslEP) workwas completed by SFWS,
ODFW, and Weyerhaeuser Companyhe Corps of Engineerand other permittingagencies make
the final decision regarding thmitigation for specific developments according to the permit process.

Regulatory: Following issuance of a Corgzermit, if mitigation plans fail, the applicant is in
noncompliance with the permifThe Corpscan thenpursue enforcement action agaitie applicant
for noncompliance under 33 CFR 326.4 (d).

Long Term Site Ownership: The majority of land mentioned in the HMMP is owned by
Weyerhaeusersome of themitigation sitesare on U.S.Forest Service land or land leased to
Weyerhaeuser by the Corps of Engineers.

Client: The Weyerhaeuser Compamjll be the major user othe plan; however, Henderson Marsh
may be used for compensation by other entities with company approval.

CONSTRUCTION AND PHYSICAL OPERATING HISTORY: The initial mitigation actions occurred concurrently with
utility road construction irl984. Portions othe land were gradednd excavated tareate a series of
freshwater pondand acontinuouswetland that remains wet year-round. Enhancement of tidal wetlands was
accompished byconstructionand placement of a reverse tidegate in the entrance of an existinghatabel.
Access roads which restricted waflw into the site were removedThe actions were completed in 1986
and have been considered successful. No other actions have occurred.
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CREDIT EVALUATION : Theplan includes dist of sites to be filledand expectedhabitatunit value (HUV)
losses at eachite. It also includes a list of mitigation sitesd actions with calculated HUV gains. A
modified version of the HabitdEvaluation Procedures (HER)as employed to determirfanctional values
of habitat losseand gains. Mitigation standards in thelMMP require the surface area wiitigation sites to
be equal to or greater than therface area of the development sifihe ratio (implied) ofHUV credits and
debitswill be 1:1. However, decisions on credit valuatiand ratios will ultimately bemade on a case-by-
case basis through the Corps permit review process. Noammaints of residual wetlands creditgich may
result followingthe completion of individuahitigation effortscan be applied téuture developmentalthough
“banking” is notthe goal of theplan. The HMMP states that net gains in freshwater HUsulting from
mitigation adions cannot béankedfor use outsidéhe plan. Presumably, excess HUVs involving saltwater
marshesmay bemore generally applied. The HMMP projects the filling 0f162.32 acresand mitigation
actions on 420.14cres, including the creation &fL7.5acres of wetlands. Projectdtls will eliminate
835.16 HUVs and projected mitigation actions will create 858.73 HUVSs.

TRANSACTIONS: Onetransactionhas taken place since the development of the HMMP. Actiongpleted
to mitigate fortheloss of 13acres due t@onstruction othe Trans-Pacifitlighway by thePort of Coos Bay
created 62.48 habitat unit3he Corps permifor the construction requirethe creation 062.3 habitatunits.

The actions were completed in 1986.

FUNDING REGIME: Weyerhaeuser Companyill pay for mitigation measures. Weyerhaeuseust pay to

maintain mitigation sites for five yearperiod, unless a problem arises as a resu@@FW actions. If the
causes for projeatieficiencies ardlifficult to determine, then the Oregddivision of StateLandswill be

asked to determine the responsible party and the appropriate corrective actions.

OFFICIAL LAND USE PLANS INCORPORATING THE WMB: TheHMMP is the only land use plan for Henderson
Marsh. The Weyerhaeuser-owned land is zoned as industrial.

OWNERSHIP OF ADJACENT L ANDS/ASSOCIATED IMPACTS TO THE WMB: Henderson Marsh abuts lands owned
by ODFW and the U.SForest Service. The Forest Service also ownsapproximately 32 acrewithin
Henderson Marsh. The HMMP calls for long-term management of the mitigation sites by ODFW.

CONTACTS: Mark R. Smith

Chuck Holbert USACE CENPP-PE-RR
Weyerhaeuser Company 319 S.W. Pine Street
P.O. Box 389 Room 410

North Bend, OR 97459 Portland, OR 97204
(503) 756-5171 (503) 326-6481
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Goose Creek/Bowers Hill Tidal Mitigation Bank, Virginia I

STATUS: Active.

PurpPOosSE The bankwas created to compensater unavoidable impacts to wetlands from Virginia
Department of Transportation (VDOT) highway construction projects.

LocATION: Adjacent toGooseCreek, a tributary to the Western Branch of the Elizabeth River, Chesapeake,
Virginia.

Size: Total bank area is 10.64 acres.

SERVICE AREA: Generally,all debiting wetland$ave beeriocated in the coastal plain of Virginia within 50
miles of the WMB. Debiting actions are not restricted to the same hydrologic area as the bank.

TYPE OF MITIGATION : The bankwvas established through the creation of intertidal maf$te banksite was
a Virginia Department oHighways andTransportation (VDOT)orrow pit prior towetland creation on the
site. High marsh dominated Bhragmites australisTypha angustafoliaScirpus robustusand Spartina
cynosuroidescovers 4.63 acres; low marsh community dominated b$partina alterniflora covers
approximately3.7 acres; andscrub-shrub side slope community covers approxima&edy acres. Debiting
wetlandshave beerlow saline marshes dominated by emergent vegetation.buwAlR transactionsave been
in-kind replacement.

ENABLING INSTRUMENT: Theconstruction worknecessaryor bankdevelopment was authorized by an Army
Corps permit issued by tidorfolk District on 27July 1982. The Norfolk District was involved in thénitial
planning of the site, but no formagreement was developedhe Corps District is currently ithe process
of drafting procedural guidance on the establishmeMD®T WMBs within the Commonwealth of Virginia.

° The Corps would not fully approve the WMB until a viable wetland had been established.

° The stategosition ofthe Corps is that thé/MB can only beusedfor highwayprojectswhereon-site
mitigation of wetland impacts is not possible.

RESPONSIBILITIES :
Sponsor: The bank sponsor is the Suffolk District of VDOT.

Credit Producer: VDOT constructedand managethe WMB. The Virginia Institute of Marine
Sciences (VIMShas beemonitoringthe WMB and plans to publish thinformationgainedfrom the
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monitoring when funding is available.The Norfolk District has periodically inspected th/MB to
judge the success of the project. Neither VIMS nor the District has monitoring responsibilities.

Management ofTransactions: The debiting process involves a case-by-case revieygroposed
debiting projects amonthly Federal/staténteragency VDOTcoordination meetings. Debits and
credits are accountddr on balance sheets which are updated by VCEDd submitted to the€Corps
each time a new debiting project is approved and each time an actual debiting takes place.

Credit Evaluation: Interagencyinspections are used to determine the success of the created
wetlands. The progress of th&VMB is reviewed by the coordinating agencigorps of Engineers,

US Fish and Wildlife Service, EPAationalMarine Fisheries Service, Virginia Wat€pntrol Board

(now Virginia Department of Environmental Quality), Virginia Department of Game Inland
Fisheries, Virginia MarineResources Commission) #te monthly VDOT coordination meetings.

After consideration of the agencies’ comments, the Corps of Engineers determines the number of
wetland credits available in the bank.

Regulatory: Following issuance of a Corgsermit, if the bank fails, then the applicant is in
noncompliance with the conditions of the permithe Corpscan thenpursue enforcemerdction
against the applicant for noncompliance under 33 CFR 326.4 (d).

Long Term Site Ownership When VDOT received fundingfor the bank, theFederalHighways
Administrationand VDOT agreedhat thebankwill remain a tidal wetland under the ownership of
VDOT in perpetuity.

Client: VDOT is the sole client of the WMB.

CONSTRUCTION AND PHYSICAL OPERATING HISTORY: Theborrow pitwas excavatednd graded tintertidal
elevations. The bankwas then hydrologically connected @poseCreek by a60-foot-wide by 100-foot-long
tidal channel. A pre-existing perimeter ditch along the norttamthirds of the borrow pit was also
connected with the tidadhannel. Prior totidal connectionhydrology of thesite consisteanly of rainwater
and uplandrunoff. During Junel982, the borrow pitwas planted wittSpartina alternifloraand Spartina
cynosuroidelugs takerfrom the adjacent marshesS. alterniflorawas planted in &.56-acre semi-circle
surrounding the tidathannel inlet. The remaining5.77 acres of théorrow pit bottomwere planted witts.
cynosuroides The2.31acres comprised of side slopes were planted tathsitional grassesndshrubs such
aslva frutescensBaccharis halimifolia andSpartina patens Thesite has beersuccessfully opened to tidal
inundation. TheS. alterniflora has flourished inthe low marsh (3.70 acres). The high marsh is now
dominated byPhragmites australisTypha angustifoliaScirpus robustysandS. cynosuroide¢4.63 acres).
A total of 1.1 acres of the side slopes meet the criteria for jurisdictional wetlands.

CREDIT EVALUATION : Creditsand debits are quantified on square-foot-for-square-fodtasis. The use of
the bankfor mitigation purposesas only been approvefdr those projectdaving noon-site practicable
means for mitigation. Ninety-five percent of debiting has been for in-kind compensation.
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TRANSACTIONS: Thefirst debiting actiontook place in Novembefl982. Sixteen debiting actiongotalling
2.10 acres, have occurred. There are 8.54 acres available.

FUNDING REGIME: To date, all involvementostshave beerborne by the individual agencies. If more
responsibilitiesbecome necessary (ttereshold is uncertain), it is likely that certain agenegiesild not be
involved without reimbursement of the related costs.

OFFICIAL LAND USEPLANS INCORPORATING THE WMB: Information is not available.

OWNERSHIP OF ADJACENT L ANDS/ASSOCIATED IMPACTS TO THE WMB: The bank is bounded by Goose Creek
to the north/northeast, theewly constructedRoute664 tothe south/southeaséndresidentialandagricultural
lands to the eastndwest. The property is owned by VDO®&Nd private individuals. Construction ofRoute
664 may increase development on adjacent private properties.

CONTACTS: Robin Heubel

Steve Russell USACE-CENAO-CO-R

Virginia DOT-Suffolk District Waterfield Bldg.

P.O. Box 1070 803 Front Street

Suffolk, VA 23434 - (804) 925-2636 Norfolk, VA 23510-1096 - (804) 441-7503

Patrick Lake Wetland Mitigation Bank, Wisconsin I

PURPOSE The bankwas created to compensater unavoidable wetland losses caused by Wisconsin
Department of Transportation (WDOT) District 1 highway construction projects.

STATUS: Active.

LocaTiON : Town of Bristol, Dane County, Wisconsin.
Size: Total bank area is 225.38 acres, with 160 to 170 acres restorable to wetland.

SERVICE AREA: Debiting wetlands are within the ten county areadighway District 1 in south-central and
southwestern Wisconsin.In-kind replacementand a hydrological connection between the debiting and
crediting wetlands are not required.

TYPE OF MITIGATION : ThePatrickLake WMB is arestoration projeatlesigned taeturn wetland values and
functions to a drained glacial lake. Patrlckke's hydrologianit is withinthe upper Mississippand upper
Rock Rivers. Wetlandrestorationhas primarilyoccurred indeep andshallow palustrine emergemntarsh with
submergentand floating-leaved species in deeper areas. Urmmterrestoration conditionthe site was a
mixture of cultivatedand fallow ground. Cornwas the main crop cultivateahd fallow ground cover was
dominated by agriculturaleeds, primarily byoxtail (Setaria faberiandS. glaucd Debiting wetlands may
include all wetland types except bottomland hardwoods.
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ENABLING INSTRUMENT: The InteragencyCooperativeAgreement (ICA) between thé&/isconsin Departments
of Transportation(WDOT) andNatural Resources (WDNRjutlinesthe concept of &/MB and management
procedures. The agreement was reached befd?atrick Lake was selected as thigank site. Letters of
concurrence were receivécbm the FederaHighway Administration, the Environmentd&trotectionAgency,
the Corps of Engineersnd the Fishand Wildlife Service. In addition to théCA, Patrick Lake WMB is
managed under the more specific guidelinesfagh in the PatrickLake Mitigation Bank Procedures and
Operations booklet.

° The agreement gives preference to wetlesgtoration, followed by creation ofew wetlands where
technically feasible.

° The agreemenbffers compensatiofior both primary (direct) and secondaryindirect) impacts of
construction projects.

° The agreement gives preference to in-kimitigation or mitigation accomplished the vicinity of the
impacted area. Preference is also given to lands not presently under WDNR ownership.

° The agreement callfor long-term protection of all restorednd created sites, including clear
identification of site ownership and management.

° Monitoring for up to 5 years after construction is encouraged by the agreement.

° The PatrickLake Mitigation Bank Proceduresand Operations booklet specifies ththe WMB should
always maintain a positive acre-balance.

RESPONSIBILITIES :
Sponsor: The bank sponsor is WDOT.

Credit Producer: WDOT is the credit producer WDNR assists in thenonitoring ofthe WMB site.
Management of TransactionsWDOT is responsible for administering the bank account.

Credit Evaluation: WDOT calculates credits which must then be approved by WDNR.
Regulatory: The Corps of Engineers permits for debiting actions.

Long Term Site Ownership:Theland for the PatrickLake WMB was purchased ByWwDOT and is
owned by the State of Wisconsin (DNR). Patiiglkke WMB isplaced in publidrust and managed
in perpetuity by WDNR for wetland and wildlife purposes.

Clients: The bank client is WDOT.

CONSTRUCTION AND PHYSICAL OPERATING HISTORY: Wetland restoration in the main basin was accomplished
through the elimination of a pumpiraystem toallow the basin tdill with water. A spillwaystructure was
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designed andnstalled at the northeasind of the main basin to serve as a water lesehtrol structure.
Wetland restoration is in its secorngar andvegetation is in thdnitial stages of establishment. The
post-restoration conditiofas of May 1992) isopen shallow water with a developing palustrereergent
wetland. Deeper parts of the basin are expected to be vegetated by subaretfeating-leaved species.
Waterfowl species observed at Patrichke include tundra swans, redheadspod ducks, scaupgoots,
hooded merganserandthe widgeon. Long term maintenareed development of wildlifemanagement plans
will be developed by WDNR. A managemeanbject may entail periodic drawdowns to promote growth of
emergentegetation. Information gatherdiorough post-restoration monitoring will be useddaiermine the
applicability of techniques and methods to future restoration efforts.

CREDIT EVALUATION : The WMB credits are assigned by area, with a minimum replaceraént of 1:1.
Actual ratios are determined with the use diunctional analysis, which computes comparative
productivity-diversity index values.The methodology, which isimilar to Habitat Evaluation Procedures, is
known as the Minnesota WetlanBsaluationMethod. Futurebanks inMinnesotaand Wisconsinwill likely
use a different methofibr debitingand crediting. The St. Paul District ofthe Army Corps of Engineers and
EPA Region Vhave signeaff on abankingformat that useacres bytype (i.e. vegetation coveype) as the
currencyfor anyfuture banks inthose states.The newmethodwill compensatéor lost functionsandvalues
by striving forin-kind replacement, acre-for-acrelhis replacemenwill be done on-sitevhere feasible, or
within the same watershed.

TRANSACTIONS: Two projectdotalling 39acres were debitgotior to actuawetlandrestoration. As a result,
the bank was operating at a defifor 2 yearsuntil 1991. Futureprojects will only be assessed against
completed restoration creditsThree other highway projects, consisting of 16 acres, are proposed to be
debited. Distancefsom debiting sites to thbank rangdrom 100 miles to 2 milesand average 3files. All
debiting projectshaveoccurred in thesame hydrologianit. There arel21 acres of credits available of the
original 160 acres (39 have been debited).

FUNDING REGIME: WDOT acquired the landndshares implementation, management] maintenanceosts
with WDNR.

OFFICIAL LAND USE PLANS INCORPORATING THE WMB: The WMB is not part of any land use plan.

OWNERSHIP OF ADJACENT L ANDS/ASSOCIATED IMPACTS TO THE WMB: Surrounding lands are predominately
agriculturalwith some residential development. Upland amasoundingthe WMB basin are usetbr hay
production (alfalfaandbrome grassesgindrow crops(principally corn). Openoak woodlots are present in
three areas adjacent to the main basin.

CONTACTS: Steve Eggers

John Jackson USACE CENCS-CO-R
Wisconsin DOT 1421 USPO & Custom House
Office of Environmental Analysis St. Paul, MN 55101-1479
P.O. Box 7916 (617) 220-0371

Madison, WI 53707
(608) 267-7777
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[ll. BASIC CHARACTERISTICS OF
WETLAND MITIGATION BANKS

This chapter provides in tabular form
basic information aboutexisting and proposed
wetland mitigationbanks. Table lidentifies the
44 existing wetland mitigatiorbanks known to
IWR in 1992, plus two entrepreneurialbanks
established in993. Table 2identifies proposed
wetland mitigation banks known tolWR as of
summer 1992. It is necessarily less
comprehensive. It ikighly probable that there are
many more proposebanks tharthose listedhere.
Also, a number of these proposals were not
pursued or resulted in wetlands compensation
through mechanisms other than banking.
Nevertheless, this table provides a reasonable
review of thetypes andocations ofbanks being
proposed. It suggests, among other things, that
there is a much greater level of interest in
entrepreneurial, for-profit wetland mitigation
banking than iseflected in the current complement
of existing banks, which are heavilyoriented
toward satisfying public works mitigation needs.

The information providedfor existing
banks includes the bank'sidentification and
location, the credit producer, the overseeing
agencies, the clientgnd landownership of the
bank site(s). It also includeke legal instrument
authorizing the bank (e.g., memorandum of
understanding, 8404 permit, or state permit),
whether thebank isrecognizedor use inproviding
mitigation for § 404-permitted action#)e bank's
geographic scope or "service are#f$ size in
acres, and the wetlandtypes inthe bank. The
table also showwhat type of compensation is
being performed (e.g., wetland creation,
restoration,enhancement, preservation), the credit

valion methodandthe applicable compensation
ratios.

Theinformation providedfor proposed

banks ignore limited, but does includine bank

locatiorthe type of compensation activity to be

conducted, the proposed clientebnd the bank
proponent.

Thisinformation is less reliabl¢han the
information developed through detailezhsestudy
alwmtions. Inany inventory, the source of
infomation is particularly important. An
individual inagelecy maynot be aware of a
bank, whether in planning aperational, that is
sponsored by a compageony. Thus,
inventodas vary depending on theénquirer's
point of contact. A more common problem for
inventoryiriganks is the point of contact's
perspective.One agencyepresentativanay view
a program &dsaak" while a companioragency
representative sees the same program as something
other than hank. Affecting the validity oény list
of Bnks are theeliability of bankinformation and
agreement on bank characteristics and status.

The listing of a program on this inventory
doesnot necessarily denote validation or
agreement BWR or ELI that the program is

indeed a“true bank.” As thediscussion at the
beginning of Chapter Il indicatessme programs
appear to deanks only marginally.However, the
pwose of the inventory was to provide a data
base that represented a wide variety of
raagements. Further, any such inventory is

susceptible to the interpretation or viewpoint of the

agency orindividual providing bank information

for specific regions.
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Basic Characteristics of
Wetland Mitigation Banks

Table 1. Existing Wetland Mitigation Banks, 1992(continued)

LAND OWNERSHIP

BANK LOCATION CREDIT OVERSEEING CLIENTS current/future
PRODUCER AGENCIES
1. Anaheim Bay Anaheim Bay, | Port of Long Beach | USFWS, NMFS, Port of Long U.S. Navy
Mitigation Seal Beach acting through COE, EPA, CA Beach and
Project National Board of Harbor Coastal Commission, potentially other
Wildlife Refuge, Commissioners Regional Water Quality port developers
Orange County, Commission, CA Dept.
CA of Fish and Game
2. Bracut Marsh Humboldt Bay, CACoastal CA Coastal multiple public CACoastal
Mitigation Land CA Conservancy Commission, CA Dept. & private clients Conservancy, which
Bank of Fish and Game long-term management
responsibility
3. Huntington Orange County, CA Coastal CA Coastal CALTRANS, | Huntington Beach
Wetlands CA Conservancy Commission, CA Dept| Orange Courlty Wetlands Conserval
Restoration of Fish and Game, CA | Flood Control owns most of land;
Project Coastal Conservancy, | District Orange County Flood
USFWS Control and Sanitation

Districts own the rest,
but granted easements tg

HBWC
4. Mid City Ranch Humboldt CADept. of Fish & CA Dept. of Fish & Humboldt CADept. of Fish &
County, CA Game Game, City of Eureka, County, City 0 Game
Humboldt County Eureka
5. Mission Viejo/ Orange County, | Mission Viejo USFWS, CA Dept. of multiple - public- Orange County
ACWHEP CA Company & Orange Fish and Game general
County Dept. of
Harbors, Beaches,
and Parks
6. Naval West side San | U.S. Navy USFWS, NMFS, CA U.S. Navy U.S. Navy
Amphibious Diego Bay, San Dept. of Fish and Gamg
Base Eelgrass Diego, CA
Mitigation Bank
7. Port of Long Newport Port of Long Beach| USFWS, NMFS, Port of Long CPept. of Fish and
Beach - Pier A Beach, Orange| (Board of Harbor COE, EPA, CA Dept. Beach Game
Newport County, CA Communications) &fish and Game (City
Mitigation Bank ofLong Beach)
8. Port of Los Inner Harbor - Port of Los Angeles Board of Harbor Port of Los City of Los Angeles
Angeles Inner Port of Los Camissioners, CA Angeles and
Harbor Angeles, CA Dept. Fish & Game, potentially other
Mitigation Bank NMES, USFWS port developers
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Wetland Mitigation Banks

Table 1. Existing Wetland Mitigation Banks, 1992(continued)
LAND OWNERSHIP
BANK LOCATION CREDIT OVERSEEING CLIENTS current/future
PRODUCER AGENCIES
I
9. Port of Los Carlsbad, CA Port of Los AngeleL Board of Harbor Port of Los CA State Land
Angeles - Pac Commissioners (Port of Angeles Commission
Tex, Batiquitos L.A), USFWS,
Lagoon NMFS, City of
Carlsbad, CA State
Land Commission, CA
Dept. of Fish and Game
10.  San Joaquin Orange County, Irvine Company USFWS, CA Dept. of Irvine Company Irvine Co. & Univ. of
Marsh CA Fish and Game CAatural Reserve
System
11. Sea World San Diego Sea World Chastal Sea World Sea World leases the
Eelgrass County, CA Commission, COE ftoers can land from City of San
Mitigation Bank apply through Diego
Sea World)
12.  Florida Pembroke Florida COE private clients City of Pembroke Pines
Wetlandsbank Pines Wetlandsbank in
Broward Broward County
County, FL
13.  Cheval Hillsborough Cheval Associates S.W. FL Water one - private
Tournament County, FL Partnerships, Inc. Management District | client
Players Club
14.  Hillsborough Hillsborough Hillsborough County| S.W. FL Water one - public; Hillsborough County
County Utilities County, FL Utilities Dept. Management District local
Dept. Mitigation government
Bank
15.  Northlakes Park | Hillsborough Hillsborough County Hillsborough County Hillsborough Hillsborough County
Mitigation Bank County, FL Environmental County
Protection Commission,
S.W. FL Water
Management District
16. Polk Parkway Polk County, local govt. of Polk S.W. FL Water county Polk County
Bank FL County Management District government
17.  Polk Regional Polk County, local govt. of Polk | S.W. FL Water county Polk County
Drainage Project FL County Management District government
Bank
18.  Southeast Hillsborough Hillsborough S.W. FL Water county unknown
Mitigation Bank County County, FL Management District government
19.  Turner Citrus DeSoto Gene Turnerand | S.W. FL Water private private
Inc. County, FL brother Management District
20.  Weisenfeld/ Orlando, FL Joseph Weisenfeld aBt Bureau of private unknown
Meadow Woods Wetland Resource
Management
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Table 1. Existing Wetland Mitigation Banks, 1992(continued)
LAND OWNERSHIP
BANK LOCATION CREDIT OVERSEEING CLIENTS current/future
PRODUCER AGENCIES
O |

21. Georgia Dept. of | various GA DOT USFWS, COE, EPA GA DOT State of Georgia
Transportation

22.  Millhaven Burke and W.E.T., Inc. COE private W.E.T., Inc. holds

Screven conservation easement
Counties, GA

23. ID landin 3 IDTransportation ITD and ID Dept. Fish ITD Old Beaver site is
Transportation parcels located| Dept. (ITD) & Game owned by ITD; East
Dept. Wetland iMinidoka, Marsh site is owned by
Mitigation Bank Jefferson, and ID Dept. Fish & Game;

Clark Counties, Acequia is owned by the

ID U.S Bureau of
Reclamation and leased
to ITD

24.  Geist Reservoir Marion Shorewood Corp. COE private - private

County, IN Shorewood
25. Morse Reservoir | Hamilton Shorewood Corp. COE private - private
County, IN Shorewood

26.  Louisiana Dept. Grant and LBOTD LA Dept. of Wildlife LADOTD LA Dept. of Wildlife
of Transportation LaSalle and Fisheries, LA and Fisheries
and Parishes DOTD, USFWS
Development
(DOTD)

Mitigation Bank
27. FinaLaTerre Terrebonne Fina Oil and USFWS, NMFS, SCS, | Fina LaTerre, Fina Oil and Chemical
Parish, LA Chemical Co. LANR, LA DWF Inc., a subsidary Co.
of Fina Oil and
Chemical Co.

28. Minnesota statewide MN DOT MN DOT, MN DNR, MN DOT credit areas purchased
Wetland Habitat USFWS, FHWA by MN DOT, turned
Mitigation Bank over to MN DNR

29. Mississippi State 4 sites in MRate Highway USFWS, COE, MS MS State 2 sites owned by
Highway Bolivar, Dept. (MSHD) Dept. of Wildlife, Highway Dept. MSHD; 1 site deeded
Mitigation Bank Grenada, and Fisheries & Parks to USFWS; 1 site

Greene deeded to MS Dept. of
Counties, MS Wildlife, Fisheries, and
Parks
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Table 1. Existing Wetland Mitigation Banks, 1992(continued)
LAND OWNERSHIP
BANK LOCATION CREDIT OVERSEEING CLIENTS current/future
PRODUCER AGENCIES
30. Special Jackson state of MS USFWS, Jackson Port of State of Mississippi
Management County, MS County Port Authority, Pascagoula and
Area Plan for the M®ept. of Wildlife, private
Port of Fisheries & Parks, MS | developers
Pascagoula Dept. of Archives &
History, MS DEQ,
COE, EPA, NMFS,
Jackson County Board
of Supervisors
31. MTDOT statewide MT DOT Dept. of Health & MT DOT USFWS
Wetland Environmental Sciences|,
Mitigation Bank FHWA, USFWS,
EPA, COE, MT Dept.
of Fish, Wildlife, &
Parks
32. Washoe Lake Washoe NV DOT NV DOT, NV Div. NV DOT NDivision of State
Wetland County, NV State Parks, NV Div. of Lands - upon
Mitigation Area (near Carson State Lands, COE completion of credits,
City) bank will become a state
park
33. Company Bertie County, NC DOT N@ildlife Resources NC DOT state owns bank; will
Swamp NC Commission, USFWS, become part of the
Mitigation Bank NCNature Roanoke River National
Conservancy Wildlife Refuge
34. NCDOT Sampson NC DOT NC Wildlife Resourceg NC DOT USFWS
Pridgen Flats County, NC Commission, USFWS
Mitigation Site
35.  North Dakota statewide ND State Highway/ USFWS and ND State Stefe USFWS
State Highway Dept. Highway Dept. Highway Dept.
Dept. Bank
36. ND State statewide primarily Federal NDState Water general - primarily USFWS, but
Wetland conservation Commission, ND Dept] principally varies widely
Mitigation Bank programs of Game & Fish, Office| farmers
of the State Engineer
37.  Astoria Airport Clatsop OR Division of State¢ EPA, COE, NMFS, general OR Division of State
Mitigation Bank County, OR Lands Dept. of Land Lands
Conservation and
Development, OR
Dept. of Fish &
Wildlife, OR Div. of
State Lands, Port of
Astoria, USFWS
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Table 1. Existing Wetland Mitigation Banks, 1992(continued)
LAND OWNERSHIP
BANK LOCATION CREDIT OVERSEEING CLIENTS current/future
PRODUCER AGENCIES

38. Henderson Coos County, Weyerhaeuser OR Dept. of Fish & Weyerhaeuse Weyerhaeuser owns|
Marsh Mitigation OR Paper Co. Wildlife, USFWS, and others if most of the land; some
Plan COE approved by sites owned by USFS

Weyerhaeuser and some leased to
and COE Weyerhaeuser by COE

39. Highway Black River SC DOT USFWS, COE, Dept. SC DOT future - SC DOT
Mitigation Bank, Farms, central of Health, SC Coastal
South Carolina SC Council, SC Water

Resources Comm., SC
Wildlife Marine
Resources Div.

40. Wetlands Arlington, SD SD DOT FHWA, USFWS, SD SD DOT SD DOT owns it until all
Accounting Games, Fisheries, and credits used; will then
System Parks donate to public or

private conservation
agency

41. West Tennessee| Shelby County, TN DOT TNDept. of TN DOT TN DOT currently; at
Wetland TN Environment and completion - TN Dept.
Mitigation Bank Conservation, TN of Environment and

Wildlife Resources Conservation or TN
Agency, FHWA Wildlife Resources
Agency

42.  Goose Chesapeake, VA DOT EPA, COE, USFWS, VA DOT VA DOT
Creek/Bowers VA NMFS, VA State
Hill Tidal Water Control Board
Mitigation Bank (Now called: Dept. of

Envir. Quality, DEQ),
VA Marine Resources
Commission, VA Dept.
of Game & Inland
Fisheries
43. Cabin Creek Prince George VA DOT EPA, COE, NMFS, VA DOT VA DOT

County, VA VADEQ, VA Game
Commission, VA
Marine Resources
Council, VA Fish &
Game

44.  Fort Lee Prince Georges VA DOT EPA, COE, USFWS, VA DOT Fed. COE owned;
Wetland County, VA NMFS, VA DEQ, granted easement to VA
Mitigation Bank Marine Resources DOT

Council for Fish and
Game, VA Marine
Resources Council, VA
Fish & Game
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Table 1. Existing Wetland Mitigation Banks, 1992(continued)

LAND OWNERSHIP

BANK LOCATION CREDIT OVERSEEING CLIENTS current/future
PRODUCER AGENCIES
O I

45,  Oftterdam Greensville VA DOT EPA, COE, USFWS, VA DOT VA DOT

Swamp County, VA VADEQ, VA Game

Commission

46. Patrick Lake Dane County, WI DOT COE, EPA, USFWS, WI DOT perpetual public trust

Wetland Wi FHWA, WI DNR with WI DNR

Mitigation Bank

Table 1. Existing Wetland Mitigation Banks, 1992 (continued)

BANK AUTHORIZING USE GEOGRAPHIC SIZE IN WETLAND TYPE(S)
INSTRUMENT FOR SCOPE ACRES IN BANK
4047
I
1. Anaheim Bay MOUs, 1986 yes Port districts of 119.6 shallow estuarine,
Mitigation Project Southern CA Bight coastal embayment
2. Bracut Marsh Mitigation MOU and Broadway yes Humboldt County 6-acre mitigates for ‘pocket’
Land Bank Wetlands Restoration bank on marshes (2 acres) with a
Conceptual Plan 13-acre larger constructed marst
parcel
3. Huntington Wetlands 2 MOAs, 1988 yes within same hydrologi¢ 24.9 coatal ecosystem - tidal
Restoration Project drainage area as wetlgnd marsh

mitigation bank

4. Mid City Ranch MOA, 1988 yes Humboldt County 8.2 freshwater, seasonal
wetlands
5.  Mission Viejo/ACWHEP MOA yes within Aliso Viejo 323 freshwater marsh
Greenbelt - 3,400 acre
open-space
6. Naval Amphibious Base MOU yes Naval Amphibious 10 aquatic beds of eelgrass
Eelgrass Mitigation Bank Base, San Diego Bay
7. Port of Long Beach - Pier | MOU, 1984 yes within 25 miles of Long 29 salt marsh, estuarine
A Beach Harbor
8. Port of Los Angeles Inner | MOU, 1984 yes within Inner Harbor of 17.7and | deep water habitat
Harbor Mitigation Bank Port of Los Angeles possible
expansion
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Table 1. Existing Wetland Mitigation Banks, 1992 (continued)

BANK AUTHORIZING USE GEOGRAPHIC SIZE IN WETLAND TYPE(S)
INSTRUMENT FOR SCOPE ACRES IN BANK
40472
e e e
9. Port of Los Angeles - Pac MOA yes "Area of Ecological lagoon - shallow water, coastal
Tex, Batiquitos Lagoon Continuity". Batiquitos | 600 acres embayment
Lagoon is 80 miles from | credit area
Pac Tex Impact site. - 363 acreg
10. San Joaquin Marsh MOA between Irving no the Irvine Ranch - 18 freshwater marsh
Co., USFWS, CA 65,000 acre wetland
Dept of Fish and system
Game
11. Sea World Eelgrass MOA yes same watershed less than eelgrass
Mitigation Bank one (.07)
12. Florida Wetlandsbank permit with COE yes projects in same area 358 sawgrass marsh, upland
and same watershed will forested buffer,
be given priority emergent marsh, cypress|

forest, open water,
forested wetland

13. Cheval Tournament permit with S.W. not county 26.94 forested wetland
Players Club Florida Water Mgmt. specified
District
14. Hillsborough County permit with S.W. not county 13 forested wetland
Utilities Dept. Mitigation Florida Water Mgmt. specified
Bank District
15. Northlakes Park Mitigation permit with S.W. no county 10.95 cypress wetland
Bank Florida Water Mgmt.
District
16. Polk Parkway Mitigation permit with S.W. no county 3.2 forested wetland
Bank Florida Water Mgmt.
District
17. Polk Regional Drainage conceptual permit no county 243 forested wetlands
Bank with S.W. Florida

Water Mgmt. District

18. Southeast Mitigation Bank MOU no watershed 31 upland - buffer areas,
new wetlands, and
enhancement of
disturbed areas

19. Turner Citrus, Inc. permit with S.W. yes watershed 2 parcels pine flatwoods
Florida Water Mgmt. totalling 47
District acres
20. Weisenfeld/Meadow MOA no watershed 235 cypress and mixed
Woods hardwood wetlands,

forested wetlands
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Table 1. Existing Wetland Mitigation Banks, 1992 (continued)
BANK AUTHORIZING USE GEOGRAPHIC SIZE IN WETLAND TYPE(S)
INSTRUMENT FOR SCOPE ACRES IN BANK
4047?
e
21. Georgia DOT MOA, 1987 yes try to stay as close as varies varies
possible within drainage
site or 100 miles from
impact
22. Millhaven COE permit with yes Chatham County, GA 350 Cypress, Oak, Ash,
written agreement and Savannah River Hickory
Basin north to limits of
Coastal Plain
23. ID Transportation Dept. MOA yes try for same watershed, 3 parcels gllustrine emergent
Wetland Mitigation Bank human impact zone, ang land marsh and scrub-shrub
ITD district totalling
213 acres
24. Geist River COE permit with yes not specified 254 forested wetland, some
written agreement scrub-shrub and
emergent
25. Morse Reservoir COE permit with yes not specified 145 palustrine forested
written agreement wetland, mixed
hardwood
26. Louisiana Dept. of verbal agreement; yes statewide - outside | 2944 forested wetlands,
Transportation and state legislative coastal zone ottoimland hardwood
Development Mitigation resolution for
Bank purchase & transfer
of lands
27. Fina LaTerre MOA yes within same hydrologic 7014 freshwater marsh,
unit; other areas on brackish marsh, shallow|
case-by-case basis open water, coastal anfl
estuarine marsh
28. Minnesota Wetland MN DOT technical yes within DOT districts 1750 mainly inland, shallow
Habitat Mitigation Bank memorandum with and deep freshwater
letters of concurrence marshes
from Federal
agencies
29. Mississippi State Highway COE general permit yes outside coastal zong  parcels bottomland hardwoods,
Dept. Mitigation Bank with appended counties in Vicksburg, | totalling wet pine
Mitigation Plan; Mobile, Memphis & 786 acres savannah/pitcher plant
MOU and MOA Nashville Districts bog
pertain to land
transfer
30. Special Management Area| special management yes same hydrologic 4675 intertidal marshes and
Plan for the Port of area plan & MOA drainage area as flats, open water habitat,
Pascagoula implementing plan mitigation site estuarine scrub-shrub
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Table 1. Existing Wetland Mitigation Banks, 1992 (continued)

BANK AUTHORIZING USE GEOGRAPHIC SIZE IN WETLAND TYPE(S)
INSTRUMENT FOR SCOPE ACRES IN BANK
40472
e e e
31. MT DOT Wetland MOU yes same biotic region or fined freshwater wetlands,
Mitigation Bank geographic area size (170 principally palustrine
acres to
date)
32. Washoe Lake Wetland interagency yes within same hydrologic 88.5 palustrine persistent
Mitigation Area agreement drainage area as bank emergent
33. Company Swamp MOU yes statewide; preferably | 1031 bottomland hardwood,
Mitigation Bank within coastal plains gum-cypress
34. NC DOT Pridgen Flats MOU yes coastal plains area 127.3 pocosin
Mitigation Site
35. ND State Highway Dept. MOuU no statewide; priorities are:  fixeal inland marshes and
Bank 1) along project; 2) in size (175 palustrine emergent
biotic sub-region; 3) in acres to wetlands
biotic region; 4) outside date)
biotic region
36. ND State Wetland N.D. Century Code no statewide fixed freshwater and inland
Mitigation Bank §61-32-05. 1987 size (5000 saline wetlands within
State Legislature acres to palustrine and lacustrine
date) systems
37. Astoria Airport Mitigation MOA yes 8 mile radius - single 33 freshwater marshes;
Bank watershed working to achieve

brackish marshes

38. Henderson Marsh Henderson Marsh yes on-site within 420.1 salt and freshwater
Mitigation Plan Mitigation Plan Henderson Marsh marsh, deflation plain,
scrub-shrub

39. SCDOT none yes statewide 1,000 forested wetlands
40. Wetlands Accounting MOU yes watershed, then biotic 25 palustrine emergent
System Bank (SD) region or outside biotic

region, if necessary

41. West Tennessee Wetland MOA yes same watershed 398 100 acres - bottomland

Mitigation Bank hardwoods, forested
wetlands, old creek
channels; 298 - cleared
and drained for

agriculture
42. Goose Creek/Bowers Hill none; debits reviewed yes not specified; generaliyl0.64 estuarine emergent,
Tidal Mitigation Bank byinteragency in coastal plain of VA palustrine forested,
committee and shrub-scrub

incorporated into
individual permits
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Table 1. Existing Wetland Mitigation Banks, 1992 (continued)

BANK AUTHORIZING USE GEOGRAPHIC SIZE IN WETLAND TYPE(S)
INSTRUMENT FOR SCOPE ACRES IN BANK

43. Cabin Creek none; verbal yes general DOT district 9 palustrine forested
commitment with
interagency review
and comment

44. Fort Lee Wetland none; verbal yes DOT district with 34 palustrine forested,

Mitigation Bank commitment with preference to sites close] emergent

interagency review to bank
and comment

45. Otterdam Swamp none; debits reviewed yes DOT Suffolk district 14 palustrine herbaceous,
by interagency shrub-scrub, forested
committee,
incorporated into
individual permits

46. Patrick Lake Wetland cooperative yes WI DOT district 1 160-170 palustrine emergent

Mitigation Bank agreement between marsh

WI DOT and WI
DNR, with letters of
concurrence from
relevant Federal
agencies

Table 1. Existing Wetland Mitigation Banks, 1992 (continued)

BANK

1. Anaheim Bay Mitigation

COMPENSATION
METHOD

restoration & creation

CURRENCY/EVALUATION
METHOD

modified HEP

COMPENSATION
RATIOS

case-by-case based on habitat

Restoration Project

Project suitability indices for 20
species
2. Bracut Marsh Mitigation restoration acres determined by CA Coastal
Land Bank Commission on a case-by-
case basis; never less than 1:1
3. Huntington Wetlands restoration best professional judgment ratio not specified; has been

1:1 to date

4.  Mid City Ranch restoration, creation, & modified HEP acre-for-acre; determined by
enhancement CA F&G on case-by-case

basis
5. Mission Viejo - ACWHEP enhancement & creation acres starts at 3:1, can be lowered

under certain circumstances
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Table 1. Existing Wetland Mitigation Banks, 1992 (continued)
BANK COMPENSATION CURRENCY/EVALUATION COMPENSATION
METHOD METHOD RATIOS
- ] - -] - —— |
6. Naval Amphibious Base transplant of eelgrass to barLk habitat evaluation credit system| based 1:1 acreage basis
Eelgrass Mitigation Bank on mean density of eelgrass
7. Port of Long Beach - Pier A restoration & enhancement| "Consensus Habitat Evaluation™ 151
analogous to HEP
8. Port of Los Angeles Inner creation water surface acreage at mean high 11
Harbor Mitigation Bank water
9. Port of Los Angeles - Pac restoration & enhancement| surface water acres 11
Tex, Batiquitos Lagoon
10. San Joaquin Marsh enhancement HU - modified HEP called Habitat 1:1 minimum
Value Analysis
11. Sea World Eelgrass restoration survey for density, quality, and 1.2:1 - the 0.2 represents the
Mitigation Bank quantity of eelgrass: impacted and amount of time (2 years) the
mitigated areas must have similar habitat is out commission.
eelgrass density
12. Florida Wetlandsbank restoration & enhancement Integrated Functional Index (IFI) bank applicant's "mitigation
determined by ADID study obligation acreage" is
multiplied by .85 or .75
depending on whether they are
located in ADID study area
13. Cheval Tournament Players creation & enhancement WET & best professional judgmergliding scale dependent on
Club success criteria
14. Hillsborough County Utilities | creation WET & best professional judgment sliding scale dependent on
Dept. Mitigation Bank success criteria
15. Northlakes Park Mitigation rehydration of drained case-by-case; impacts known in | 1:1to 2.5:1 - varied depending
wetlands advance on impact
16. Polk Parkway Bank creation acreage based on success criterig: 2.5:1 - immediately after
30% canopy closure in forested construction began; 1:1 aftel|
wetlands; 85% species survival success criteria met
17. Polk Regional Drainage creation WET (reference wetland); type-for- | sliding scale dependent on
Project Park type success criteria
18. Southeast Mitigation Bank creation, enhancement, & PMAs (Potential Mitigation Acres) high replacement ratio initially
preservation with sliding scale
19. Turner Citrus Inc. creation, restoration, & ratio dependent on wetland type gnd have used various ratios|
enhancement wetland quality and greater
20. Weisenfeld/Meadow Woods enhancement & preservation FL DER valuation questionnaire| sliding scale from 20:1 to 6:1
dependent upon success
criteria
21. Georgia DOT creation, restoration, & regulating agencies - professional| 2:1-1:1
protection judgment
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Table 1. Existing Wetland Mitigation Banks, 1992 (continued)
BANK COMPENSATION CURRENCY/EVALUATION COMPENSATION
METHOD METHOD RATIOS
O ———
22. Milhaven restoration, creation, & professional judgment of Corps Corps decides ration on case-
enhancement by-case basis
23. ID Transportation Dept. creation & restoration HEP 1:1, determined by COE
Wetland Mitigation Bank
24. Geist Reservoir restoration acres 1:1, determined site-by-site
25. Morse Reservoir restoration acres 1:1, determined site-by-site
26. Louisiana Dept. of enhancement & preservatio Originally AAHUs HEP; now 11
Transportation and acreage
Development Mitigation
Bank
27. Fina LaTerre enhancement AAHUs and HEP 76 21
28. Minnesota Wetland Habitat enhancement & creation modified HEP with preference for varies
Mitigation Bank waterfowl habitat and publicly-owned
land
29. Mississippi State Highway restoration, enhancement, & acres -- best professional judgment 1:1 or greater
Dept. Mitigation Bank preservation
30. Special Management Area preservation of Bangs Lake & no method necessary for presgrved case-by-case determined by
Plan for the Port of Middle River Management sites; case-by-case for Highway 90 Special Management Area
Pascagoula Units; restoration, Mitigation Area Task Force
enhancement, & creation of
Highway 90 Mitigation Area
31. MT DOT Wetland restoration, enhancement, best professional judgment ratios determined on cage-by-
Mitigation Bank creation, & preservation case basis by technical
subcommittee
32. Washoe Lake Wetland creation & enhancement WET 3:1 for enhanced wetlandsg|
Mitigation Area 0.3:1 for created wetlands
33. Company Swamp Mitigation | preservation HEP for losses of more than 5 acres| varies according to HEP for|>
Bank acreage for losses under 5 acres 5 acres; 1:1 for < 5 acres
34. NC DOT Pridgen Flats restoration ratio based on HEP analysis dong on 21
Mitigation Site unrelated pocosin tract
35. ND State Highway Bank restoration & creation replacement by area using exchgnde25:1-8:1 determined by
options and ratios USFWS and ND DOT based
on type and location of
wetlands
36. ND State Wetland Mitigation restoration & creation HEP & WET none specified
Bank
37. Astoria Airport Mitigation restoration ORept. State Lands Relative Value sliding scale based on habitat
Bank System; functional valuation ratings of value ranging from 1:1to 6:1
1-6
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Table 1. Existing Wetland Mitigation Banks, 1992 (continued)

38.

BANK

Henderson Marsh Mitigation
Plan

COMPENSATION
METHOD

restoration, enhancement, &
creation

CURRENCY/EVALUATION
METHOD

modified HEP

COMPENSATION
RATIOS

11

Mitigation Bank

Methodology (WEM)

39. South Carolina Dept. of restoration not specified not specified
Transportation
40. Wetlands Accounting System restoration, creation, acres none
Bank, SD enhancement, & preservatior
(restoration preferred)
41. West Tennessee Wetland restoration, enhancement, acres case-by-case; minimum 2:1
Mitigation Bank creation, & preservation (in
order of preference)
42. Goose Creek/Bowers Hill creation acreage not specified, but generally 1:1
Tidal Mitigation Bank
43. Cabin Creek creation acreage 2:1
44. Fort Lee Wetland Mitigation creation acreage 21
Bank
45. Otterdam Swamp creation acreage 11
46. Patrick Lake Wetland restoration Minnesota Wetlands Evaluation at least 1:1
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Table 2. Proposed Wetland Mitigation Banks, 1992 (continued)

PROPOSED
BANK

Alabama Highway Dept./ Wheeler
Wildlife Refuge

LOCATION

Tennessee Valley
drainage basin,
Morgan County, AL

COMPENSATION
METHOD

restoration & enhancen

PROPONENT

ent

CLIENTS

AL Highway Department

AL Highway Department

CA

City & Borough of Juneau WMB Juneau, AK creation, restoration, City & Borough of Juneau
protection, or enhancement general
Asarco Pinal County, AZ preservation & restoration | Asarco
Asarco
AR Highway & Transportation Dept. Mississippi Delta, Gulf | restoration & enhancement | AHTD
(AHTD) WMB Coastal Plain, & preferred AHTD
Interior Highlands
Bill Signs Trucking WMB San Diego County, enhancement Bill Signs Trucking
CA Bill Signs Trucking and general
Dune Mitigation Bank Eureka, CA restoration City of Eureka
City of Eureka
Mission Bay Eelgrass Mitigation Bank San Diego County, restoration City of San Diego

City of San Diego

Placer County WMB Placer County, CA creation, restoration, Placer County Planning Dept.
enhancement, & general
preservation
Sacramento County CALTRANS Bank Sacramento County restoration CALTRANS
CA CALTRANS
Springtown Natural Communities Livermore, CA restoration Environmental Mitigation Exchange Co
Reserve Mitigation Program general
East Lake/ McMullan Booth Road MB Pinellas County, FL Local Govt.
Local Gowt.
Florida DOT Polk County, FL restoration & enhancement FL DOT
FL DOT
Jerry Lake Weir WMB Pinellas County, FL creation Local Govt.
Local Govt.

Mud Lake Mitigation Bank

Orange County, FL

restoration & enhancement

Greater Orlando Aviation Authority

Orlando Aviation Authority

Northwest Hillsborough County
Mitigation Bank

Hillsborough County,
FL

creation & enhancement

local government

local government

Orlando International Airport Build-out

Orange County,
Orlando, FL

Gre

ater Orlando Airport Authority

Orlando Airport
Authority
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Table 2. Proposed Wetland Mitigation Banks, 1992 (continued)

WMB

PROPOSED LOCATION COMPENSATION PROPONENT
BANK METHOD CLIENTS
e —
Pinellas County WMB Pinellas County, FL restoration Pinellas County
County agency/ public

Southwest FL Regional Wildlife and Collier County, FL Blame & Freshwater Fish Commission
Wetlands Conservation Mitigation Area general
Marshland Plantation Commercial Camden County, GA restoration Marshland Plantation

general

Homebuilder's Association of Greater
Chicago WMB

Northeastern IL

restoration preferred;
enhancement & creation
allowed

Homebuilder's Association of Greate
Chicago
general

=

Lake County WMB

Lake County, IL

restoration, enhancement
some creation allowed

&

Lake County Stormwater Managemer|
Commission

Management Area

general
St. Clair County WMB St. Clair County, IL restoration & enhancement County
general
Barksdale Air Force Base WMB Bossier County, LA enhancement & restoration Air Force
Air Force
Himont Expansion Bottomland Calcasieu Parish, LA restoration Himont USA, Inc.
Hardwood Bank Himont and general
Pass A Loutre Deltaic Splay Plaguemines Parish, restoration LA Dept. of Wildlife & Fisheries
Development LA general
Terrebone - Point Au Chien Wildlife Terrebone Parish, LA restoration LA Dept. of Wildlife & Fisheries

general

Maryland Highway Administration Bank

restoration, creation, or
enhancement within same
watershed

MD Highway Administration
MD Highway Administration

Prince George's County

Prince George's
County, MD

creation, restoration &
enhancement

Prince George's County, MD DNR
Prince George's County

Lancaster County WMB

Lancaster County, N

private/public
general

Nebraska Department of Roads

"Wetland Complex"
where fill occurred

restoration preferred, but
creation is allowed

NE Department of Roads
NE Department of Roads

NJ

New Hampshire DOT Bank statewide, NH restoration NH DOT
NH DOT
Chimento Mitigation Bank Monmouth County, restoration & preservation Mr. Chimento

public or general

Hackensack Meadowlands

Hudson County,
Hackensack, NJ

enhancement & creation

Hackensack Meadowlands Developmern
Commission

general
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Table 2. Proposed Wetland Mitigation Banks, 1992 (continued)
PROPOSED LOCATION COMPENSATION PROPONENT
BANK METHOD CLIENTS
e —
New Jersey DOT WMB statewide, NJ creation & enhancement New Jersey DOT
New Jersey DOT
Passaic River Central Basin Wetlands Passaic River Basin, State of NJ
Bank NJ general
Valencia County WMB Valencia County, NM preservation & enhancemgnt NM State Highway and Transporta-tign
Dept.
NM HTD
Homebuilder's Association of Ohio restoration Homebuilder's Association of Ohio
general
Dalton Lake Columbia County, OR OR DOT
OR DOT
Port of Astoria WMB Clatsop County, OR creation Port of Astoria
Port of Astoria
Turner Mitigation Bank Marion County, OR OR DOT
OR DOT
West Eugene Mitigation Bank Lane County, OR restoration West Eugene
general
Commercial Mitigation Bank Arkansas County, TX Commercial Mitigation Bank
general
Dow Nature Refuge Lake Jackson, TX creation Dow Chemical USA
Dow Chemical
General Land Commission Galveston & State of Texas
Dallas/Ft. Worth, TX general
Taylor Lake Nature Preserve and Harris County, TX creation & enhancement Friendswood Development Company
WMB Friendswood and general
Wetlands Management, Inc. Trinity River S.E. of creation Wetlands Management, Inc.
Dallas, TX general
Northeast Utah WMB Salt Lake, Davis & restoration Thurgood & Thurgood Land Planning,
Weaver Counties, UT Research & Development
general
Provo City WMB Provo, UT preservation & maintenance City of Provo; Office of Mayor Jenkins
City of Provo and maybe general
Tenth West Corridor WMB Logan, UT creation City of Logan
general
Creeds WMB Virginia Beach, VA restoration, enhancement, & City of Virginia Beach
creation City of Virginia Beach and maybe others
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Table 2. Proposed Wetland Mitigation Banks, 1992 (continued)

PROPOSED LOCATION COMPENSATION PROPONENT
BANK METHOD CLIENTS
e —
Dale City WMB Prince William Hylton Enterprises
County, VA Hylton and general
Lowe's Island WMB Loudon County, VA Chevy Chase Bank
Chevy Chase and general
Neabsco Wetlands Bank Prince William creation Wetland Studies and Solutions
County, VA general
Northern Virginia WMB Manassas, VA VA DOT
VA DOT
Ragged Island Wildlife Management VA creation public agency
Area public agency
Port of Everett Snohomish County, restoration Port of Everett
WA Port of Everett and general
Washington State DOT WMB statewide, WA creation, restoration, & WA DOT
enhancement WA DOT
Wisconsin Statewide WMB statewide, WI restoration & creation Wisconsin DOT & Wisconsin DNR
Wisconsin DOT
Wyoming Highway Dept. WMB statewide, WY restoration, enhancement| & WY Highway Department
creation WY Highway Department




IV. FEE-BASED
COMPENSATORY MITIGATION

Fee-based compensation arrangements,
also called "inlieu fee systems,” involve programs
or ad-hoc agreements whemgoney is paid by a
wetland developerfor implementation of either
specific or general wetland project®rojects can
include  wetland restoration, creation, or
enhancement, aswvell as various aspects of
management of the sites. Such arrangements are
usuallyestablished to accommodate théigation
requirements of numerous, often small, wetlands
impacts. They have been designed to leither
optional ormandatory. Fees are usually combined
to fund projects that are largand expected to be
more ecologically beneficial thanmitigation
implemented individually. The program managers
may either use thmitigation fees alone to fund the
wetland projects, or combine them with
programmatic or other sources of fungs.g.,
penalty fees, voluntarycontributions). Where
impacts are frequersind small, formalfee-based
compensation programgan be established to
accommodate thenitigation requirements through
memoranda of agreemenand other guiding
documents. In instances where theed for
alternatives to on-site mitigatioare infrequent,
ad-hoc fee-based arrangemeriiave sometimes
been utilized.

A key feature of fee-based compensatory
mitigation is thatthe regulatoryagency, insome
cases, whether state, regional, or Federal--
considers a permit applicant'smitigation
requirements fulfilled uporpayment of thefees.
These fees are chargeid-lieu of the direct
implementation of individual mitigation projects by
permittees. At the time opayment,fee-funded
wetland mitigation projectsypically havenot yet
broken ground--othey may beéncomplete. Where
impacts are frequereind small, formalfee-based

compensation progeamdbe established to
accommodate thanitigation requirements through
meoranda of agreementnd other guiding
documents. Wetlamitigation projectsmay not
haveeen specificallyidentified. Thus, the term
"in-lieuypically connotes a collection dées for
some future program in-lieu of specific
compengat@sytion action.  However, in
someinstances, compensation fees piaih trusts
might be used to fadiliatestablishment of
wetland mitigation banks.

Thational Wetland Mitigation Banking
Study beingconducted bylWR identified several
fee-basednitigation schemes. A closer
examtioa of these was undertaken as part of the
nationatudy. Six fee-basedcompensatory
mitigation programswere studied byApogee
Research)nc. in 19922 This description of fee-
based compensatanjtigation is based on the
findings of that study.The study examined
programs operated by the:

®  Arkansas Nature Conservancy,
e Dade County, Florida,
®  Ohio Wetlands Foundation,

e  Maryland Nontidal Wetlands

Compensation Fund,

2 Thefindings are presented in working paper by
Apogee Researchinc., prepared for IWR,Alternative
Mechanisms for Compensatolitigation: Case Studies
and Lessons About Fee-Based Compensatdfgtland
Mitigation, March 1993.
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® Pine FlatwoodWetland Mitigation
Trust, St. Tammany Parish,
Louisiana, and the

® Corps of
District Office.

Engineers  Vicksburg

In each of thes@rograms, compensatory
mitigation activitiesare conducted on thground
only after receipt of the fees.The permittee's
mitigation obligation is deemed fulfilled upon
payment ofthe fees. Although feetiad been
collected by all six programs, a substantial number
of the fee-based compensatanjtigation actions
under these programsad not yet commenced at
the time of the study.

Four ofthe six programs (excluding Dade
County and the state of Maryland) rely on
participating nonprofit organizations teceive the
fees and perform thmitigation work. The Corps
of Engineers is directly involved ifour of the six
programs (again excluding Dade County and
Maryland). Trust fundsfor receipt of the fees had
been established fiour of the six cases, excluding

the Arkansas Nature Conservancy and the
Vicksburg District Office programs.
The administrative and institutional

characteristics of the fee-based programs are
summarized in Table 3.

In assessing theutility of fee-based
mitigation, the adequacy of the fees isierportant
component. In five of the six castudies, the fees
were based oractual and projected mitigation
costs based on threquired compensation acreage.
In contrast, the Vicksbur®istrict Office program
assessed a flat fee.

The Vicksburg program applied fee-based
mitigation to oil and gasexploration operations
conducted under a general permit issued987.
The permit providedor payment of dlat $200 fee
as a condition ofeach oil and gasexploration

operation. The permittee could elect not to pay

the fees if anotheform of mitigation was
performedrhe fees were required to be paid to

a nonprofit conservation organization within the
state tiie impact and within the Vicksburg

District. The nonprofit organization, in turn, was

required to use the fundsr purchase of wetlands,
purchase of wetland easements, or wetlands

restoration or enhancement projects.

Thereare no records on thetal amount
cdécted by thenonprofit organizations under the
Vicksburg program, nor on their expenditures for
mitigation activities. Howevehased on the
number of general permittéesn 1987-1992,
#5000 should have been received by the
nonprofit organizations. No accounting was
required of the receipts expenditures by the
noprofit organizations. (One 1991 individual
permit issued by the Vicksbubgstrict assessed
$1500 per acrefor 103 acres of impact -- the
$154,500 was paid to thelouisiana Nature
sovancy). Typicall992 individual permits
issuéar oil and gasexploration activities after
the expiration of the general permit provided for
$300 per acre fees.

The Dade Countyprogram's "East Bird
Drive" component assessed fees ranging from
$2,003per developed acre ih989 to $3,005 per
acre P92, using al.5:1 compensatiorratio.
Funds werespentfor restoration activities in and
arounthe Evergladedlational Park. The change
in the feeamount reflected rising costs of
melaleuca eradication as more mitigation was
copleted and activities moved furthefrom the
Park where melaldensity was higher. The
fundhad taken in$295,809from permittees and
paidt $169,59%hrough 2 Novembet992 with
another $60,000 due for helicopter expenses
already incurred, leaving a balance 85,693
inctling accrued interest on the fund. Fees for
the“Bird Drive"and “North Trail Basins” in the
Dade County program are projected at $24,750
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Table 3. Characteristics of Case Study Fee-based Compensatory Mitigation Programs

Arkansas Dade Co. Maryland Ohio St. Vicksburg
Tammany
Corps District Direct Indirect Indirect Direct Direct Direct
Involvement
Role of Other Nature Cons- Dade County ad MINR ad- Ohio Wetlands LANature Several conser-|
Public or Pri- ervancy re- ministers pro- ministers pro- Foundation col- Conservancy vation nonpr-
vate Entity ceives fees, gram, collects gram, collects lects fees; OH collects fees, ofits and state
mitigates fees; Everglades | fees, some miti- DNR manages manages sites; resource ager
National Park gation; other mitigation sites; other public ncies receive
mitigates public agencies pate firm does agencies help fees
help identify sites | mitigation identify and mon-
itor sites
Operating Individual per- MOA, general Legislation, regu- | MOA, individual MOA, individual General and
Agreements mits, letters of | permit lation, general permits permits individual per-
agreement and individual mits, letters of
permits agreement
Eligibility Corps district Option automatic Option automatit Corps district de- Corps district, Option aut
determines under general under general termines case-pyedetermines case-| matic under
case-by-case permit permit, others case by-case general permit,
case-by-case others case-by
case
Fee Deter- Varies per Fixed per acre; Fixed per acre; Varies; based on Fixed per adre; Flat fee U
mination acre; based on based on cost of based on cost ofost of mitigation based on cost to general permit
cost of mitigation mitigation in each mitigate and man- varies under
mitigation county age individual
permit
Management No special Trust Trust Trust Trust No special
of Fees accounts accounts
Scope of Wetlands in Eradication of Nontidal wet- Wetlands in Ohio Pine flatwood Wetlands in
Mitigation Arkansas exotics in East lands in Mary- wetlands in St. district (AR,
Projects Everglades land Tammany parish LA, and MS)
Long-Term Not specified; Partially speci- Specified: public Specified: Ohio Specified: LA Not Specified;
Project Man- no funding ear- fied: park will and private site DNR manages Nature Conserv{ foading ear-
agement marked manage site it owners managg sites, $included in | ancy for 50 yrs., marked
plans to acquire, according to plar fee $included in fge
$ not included in for site, $ not
fee included in fee

nder
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per developed acre (using 1a5:1 compensation
ratio).

The Ohio Wetlands Foundationhad not
yet arrived at a feamount becausthe mitigation
plan had noyet beerdecidedupon. Hence,costs
were unavailable at the time of the case study.

Maryland uses a detailed fee schedule
which includescalculation of amounts for land
acquisition and for design, construction and
monitoring. Feesangefrom a low of$11,500 per
acre to a high 0$58,000per acre. In addition, the
permittee may be required to compensate at a
level rangingfrom 1:1 to 3:1. The Fund had
collected $165,355 since its establishment.
Maryland had completed one project with 13
others in progress at the time of the study.

The Pine Flatwoodd/Vetland Mitigation
Trust in St. Tammany Parish, Louisiana, is
operated by thdNature Conservancy. The Corps
New Orleans District Office setthe mitigation
fees. Current feeare $1,700per disturbed acre.
At the time of the study, thEund had collected
$100,000 but had not yet acquired land or
undertaken mitigation.

The Corps Little Rock Districhas, on six
occasions, allowed fee-based compensatory
mitigation payments to the Arkansadature
Conservancy, anthe MemphisDistrict has done
SO on one occasion. Fees were negotiated in the
context of individual permitsand ranged from
$750 (for a 1acreoffsite compensationwhere the
onsite impact was 0.58 acres and 0.3 was
compensated onsite), t$30,000 (for a 40 acre
offsite compensationyhere theonsite impact was
28 acresaand35.5 acres were compensatedsite).

Table ghows thecosts covered by the
These are highlyvariable among the
programs. Onlythe St. Tammany program is
intended tocover all four cost categories:
planning, site acquisition, project implementation,
and site management. The Ohio Wetlands
Foundation program fees covéut abite
acquisition; the Foundationintends to usepublic
landsiterestingly, while fees under these two
programare designed to coverall costs
comphensively, theyare the onlytwo of the six
where no actual mitigation activitieshad yet
occurred at the time of the study.

fees.

General observations derivédm the
case studies suggest thatdesign of fee-based
mitigation programs shdalae into account the

likely number of transactions tharmied.
Programs involving a large number of transactions
will needstronger procedures to assure adequate
performancand follow through on mitigation
activities. In alfee-based programilentification
of precise mitigation projectand objectives in
aduce isdesirable to assure that compensation
activities occur within @asonable period of time.

The use odfrust funds and similar
accounts canmprove the performance of fee-
based programs, asell as generate and
accumulate interest orthe fees deposited in
advance of mitigation expenditures.

Finally, fee-badgghtion programs
may hgarticularlyuseful inthe context ofjeneral
permits, where individually designed

compensatory mitigation is frequently
impraicableandwhere, in the absence of fees, no
compensatory mitigation might otherwise occur.

Table 4. Costs included in Compensatory Mitigation Fees
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Program Planning Land Acquisition Project Imple- Site Man-
mentation agement
Arkansas No Yes Yes No
Dade County No No Yes No
Maryland No Yes Yes No
Ohio Yes No(publicly-owned) Yes Yes
St. Tammany Yes Yes Yes Yes
Vicksburg No No Yes No
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V. WETLAND MITIGATION
BANKING ANNOTATED BIBLIOGRAPHY

This bibliography is theproduct of a serious effort to obtasnd review every published work
containing a significant discussion of wetland mitigatimanking. Severaparticularly useful unpublished
papers and articles have beeduded as well. The only works thathave beerexcluded are reports specific
to a single banking operation that are not likely to be of general interest or usefulness.

1. Anderson, Roberand MarkRockel. April 1991. Economic Valuation ofWetlands: Discussion
Paper #065 American Petroleum Institute, Washington, D.C. 57 pp.

This paper examines thele of economics iguiding wetland policy, includingnitigation banking
and use decisionsThe first section consideraietland definitions, wetland functionand regulatory efforts
to protect wetlands. It discusses the implementation of government papexially banking, tslow the
rate of wetland lossandthe relevance of statutory requirements that persons releasing hazardous substances
into the environment restore or compensate for lost values.

The paper continues with discussions of technidaewvaluing wetland functions. Hlso includes
a review of studies containing estimates of the value of weflamttions. The authorsconclude from this
review thatmany wetland functionshave never beemalued, and that therecan beenormous variation in
functional values, depending on local conditions.

The paper's last section examines the economiagitiwfation. It offers a briesummary of Federal
mitigation policiesand state wetlands protection program3he authors discusshe concept ofnitigation
banking, the objectives of this approaeimd the agreement component wiitigation banks. Finally, they
provide descriptions of mitigatiobanking programs in eleven statemd adiscussion of specificosts
associated with banking.

2. Association of State Wetland Managet992. NationalWetland Symposium. Effectividitigation:
Mitigation Banks andJoint Projects inthe Context ofWetland ManagemerPlans Palm Beach
Gardens, Florida, June 24 - 27, 1992. 93 pp. plus bibliography.

This conference document iscallection of papers,statutesand guidelines dealing witlmitigation
banks and joint projectsThe introductory paperfirst discusses some dtie advantages of thegdtigation
techniques, including thiollowing: (1) they offer the possibility of larger project¢2) they mayresult in
improvement of théunctional values ofvetlands;(3) theyallow favorable location of mitigation sites; (4) they
offer more flexibility; (5) they offer greatercertainty ofsuccessful mitigation; (6%hey result in decreased
permitting time; (7) they may result in lower mitigation costs.

The paper then discusses the disadvantages of these techniques, incldditigey mayfail to
compensate for thiss of site-specific, on-sitealues;(2) they mayraise issues of legal liabilit3) they
may replace ongype ofwetland with another(4) they mayencourage developers to choasisite mitigation
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when on-site mitigation isvailable;(5) they mayprovide developers with incentives to avoid alternatives
analysis and impact reductio(@) their planning is time-consumirgnd requires considerable expertise; (7)
they mayprove difficult to maintain; (8) regulatory agenciemay not have theexpertise requiredor their
construction; (9)the payment offunds for wetland permitsmay belooked on as'buying permits”, and
mitigation bankingmay beviewed as avay of funding regulatory programs rather than as a techrfigquthe
restoration of wetlands; and0) if government agencies agree dollect and hold private funds to create
wetlands in thefuture ("fee-based mitigation"), there is no adequate assurance that wetldinde created.

The paper then describes Fedarad state initiatives pertaining to mitigatidranks angoint projects.
It concludes with a brief discussion of issues relevarthéoimplementation of thesmitigation approaches.

The next section of the conference docunmerlines amethodfor definingtypes ofmitigation banks
and provides a glossary of mitigation termEherefollows a sectiorthat summarizes current Congressional
and administration proposals fbanking. Anothersection summarizes a preliminary inventory by the U.S.
Army Corps of Engineers Instituter Water Resources oplanned andexisting wetland mitigatiorbanks,
including information on locationactivity, and sponsors. The report also reproduces Fedegalidance
documentsand state laws on mitigatiobanking. Finally, it provides &8-page bibliography on created and
restored wetlands.

3. Anderson, Roberand Robert DeCaprio. 1992. Banking onthe Bayou. National Wetlands
Newsletterl4(1):10.

This is a case study of the LaTerre wetlanitigation bank in Terrebonne Parish, Louisiana. The
Tenneco LaTerre (later FinaTerre)corporationestablished thbank inorder to preserve a freshwater marsh
threatened bgaltwater intrusionandthus protect its own mineral rights the marsh. Under Louisiana law,
the mineral rights to wetlands becoming open watauld revert to the state. The study recounts the
investments made by the companyptotect the wetlanffom the 1950'suntil 1983,when amemorandum of
agreement establishing the bank was signed. It also discusses the company's management responsibilities.

According to the study, Tennepoojections suggest that its efforts to protbet marshwill postpone
its loss as a freshwater wetlafat at least 25years. Habitat unitsare calculated by multiplying habitat
suitability for the species of interest twildlife managers by the number of protected acres. Terssos
credits for any increase in the acreage of intact wetlandsgah use these credits toffset proposed
development or it casell them. The study also discussethe types ofdevelopmentdor which credits can
be used and restrictions on those usér developments inside thieank, for example, aratio of 2:1
(credits:debits) must be used.

Finally, the study addressesiticisms of thebank. Theséanclude argumentgl) that mitigation
banking should occurnly on permanent wetland areasf ondisappearing wetlandand(2) that while dikes
and weirs protect thelesignated areahey increase salinityand exacerbate wetlandbsses outside the
protected area.
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4, Austin, Jay, andlames McElfishand SaraNicholas. July1993. Wetland Mitigation Banking
Environmental Law Institute, Washington, D.C. 159 pp. plus appendices and bibliography.

This is a comprehensive study of wetlamitigation bankingco-funded by the Corps of Engineers
and EPA. It explains wetland mitigatitbanking andorovides suggestiorfsr its improvement. It begins with
definitions, ananalysis of the regulatory context in whiahitigation banking occurs, a discussion of the
sources of Federal mitigation requiremeats] anexamination of state regulatory schemé@se study then
addresses mitigatiobanking from an ecologicalperspective, providing discussions of such ecological
considerations as wetland type, bank location, and wetland mitigation technologies.

Next, the study provides an extensive examination ofitlétutional components of mitigation
banking. In a chapter devotediankorganizatiorand enablingnstruments, the authors consider fsirctions
which must be performed by parties to a mitigatank: (1) client, (2) permitting,(3) credit production, (4)
long-term property ownership, (5) credit evaluation, and (6) bank management.

The authors also devotechapter to theypes ofmitigation used irbanking, consideringl) the four
basic types oftompensation: creation, restorati@nhancement, andreservation(2) on-sitevs. off-site
mitigation, (3)in-kind vs.out-of-kind mitigation,and(4) timing of mitigation. In thenext chapter, they outline
goals for bank siting, review various site selection poliaesl,discuss considerations thagy affect siting
decisions. The following chapter treats creditaluation methods, discussing thrgges ofvaluation: (1)
simple indices (e.g. acreagé€?) narrowly tailored assessment methg¢eg. HEP), and (3) broadly tailored
assessment methods (e.g. WET).

Another chapter addresses the prevensindcorrection ofbankfailure, andincludes discussions of
such issues agl) reasondor bankfailure, (2) standards to prevefiailure, (3) contingency plans4) risk
assignmentand financial assurance5) enforcement ofbank mitigation requirements. This chapter also
discusses the long-terstatus ofbank lands. The next chapter addresses the financingnitigation banks.
The study continues with an examination of legal methodghiigh mitigation banking might béncorporated
into land use management schemes.

Finally, theauthors offer their conclusions, somevdfich follow: (1) mitigationbanking can be an
effective means ofprotecting wetlandsy2) banking requires firm and consistent regulation of wetland
conversions; (3)banking will be successfulonly if regulatory attention is alsgiven to the terms and
conditions ofon-site compensatory mitigatio(d) off-site mitigation should occur ithe same watershed as
the loss forwhich it compensategb) out-of-kind mitigation isacceptable(6) valuationmethods should be
simple, should bdinked to bankinggoals, and should require a greatehan 1:1 replacement ratio; (7)
mitigationbankinginstruments should be enforceal{®) there should be financialsurance(9) thereshould
be contingency plan®r bankfailure; and(10) there should be provisiorier long-termmanagement of bank
sites.

The study includes three appendices, which proviligt af existingandproposed mitigatiorbanks,
a table ofinformation on all 46 existing mitigatiobanks, and a summary afi Federalbankingpolicies and
guidelines. The study also includes an extensive bibliography.
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5. Bierly, Ken. 1987. Oregon MitigationBanking In Proceedings, Northwest Wetlandfghat Are
They? For WhomTor What? Seattle, Washington. Institufer Environmental Studies, University
of Washington. pp. 197 - 200.

The Oregon Department of Stdtandsreports on theearly status of its mitigatiorbanking efforts.
The author notes thahe state'dbankingefforts occurunder theFill and RemovalLaw, andthat they are
concerned exclusively with estuarine values. He provides a brief overview of the histamitigation
banking in Oregon and discusses the state's efforts to establish a bank in Astoria, Oregon.

6. Boesch, Russell1987. Mitigation Banking: A Balance dhterests In Coastal Zone: Proceedings
of the 5th Symposium on Coastal and Ocean Managemen2516 - 2529.

This article provides an overview of mitigatiobanking from the standpoints ofegulator and
developer. The authdregins by discussing the history wiitigation banking andhe factors that motivate
its use.

The author then considemsitigation fromthe standpoint of theegulator, touching on such issues as:
(1) the problem of whether a human-made wetleawlprovide habitat values equal to those provided by a
natural wetland(2) the difficulty of assigning responsibilitfor the long-term success of lmnk to the
permittee(3) thelikelihood that permittees will benable or unwilling tdulfill their obligations withrespect
to bank creatiorand maintenanceand (4) the needfor a comprehensive system of land managemetitin
whose context mitigation will be more effective.

Next, theauthor considers mitigation fromte developer's standpoint. He discussesfdiewing
difficulties: (1)the danger that developersy feel that regulatorare using thenitigation option as &ever
to discourage developmerf®) the inability of developers to plan effectively when faegth doubts about
regulatory acceptance of raitigation plan, (3) the long-term risk involved with a projegthich must be
approved by regulators at variostagesand (4) the possibility thatesourcesexpended omnitigation may
not be used efficiently.

The authorthen describes the elements ofmaigation banking MOA, anddiscusses thadvantages
of mitigation banking. Hefirst notes itsadvantagesor the developer, includingl) its ability to streamline
the permitting procesand (2) its ability to provide economies of scale. Next, he nitesadvantagesor the
regulator,including (1) its ability to place theregulator morefirmly in control of the mitigation process by
means of a system of checks and balarinesrporated intothe MOA, (2) its ability to streamline the
regulator's workload by consolidating mitigation efforsd (3) the possibility thatbanking MOAs may
stipulate thatthe bank beturned over to a resour@gency orconservation group upotihe completion of
mitigation.

Finally, theauthor notesoncernsabout mitigationbanking,including thedanger that iwill appear
to be a system fothe sale of permitand doubts aboutvhether bankinglOAs provide for the permanent
maintenance of banks. The article closes with a brief criticism of in-lieu fee systems.
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7. Brady,John. 1990. Mitigation Damage tdNetlands in Regulatory Progranasid Water Resource
Projects. 41 Mercer L. Rev893 - 991.

This article includes a section on wetland mitigati@mking. It provides anverview of banking,
case studies of thBracutand Tenneco La Termitigation banks, a summary dDregon'sbanking statute,
and a discussion ofgencypositions onthe difficulties associated with mitigatiobanking. The article
discusses several potential issugs) off-site location ofbanks,(2) administrative complexity obanking,
(3) credit systemg4) definition ofgeographical are4b) in-lieu fees,(6) cost ofacquiringand maintaining
a wetland, (7) avoidability of losses, (8) monitoring, (9) dedication of sites, and (10) identification of sites.

The article alsccomments on the advantagesnaitigation banking,some of whichfollow: (1) it
addresses cumulative wetlamdpacts; (2) it forcesagencies to evaluate regionatedsfor new wetland
habitat; (3) it forcesagencies to establish relationships between impactdditigated wetlands(4) it forces
agencies to establish priorities in preservatiowetlands; and5) it puts mitigation "up-front" inhe planning
process.

8. Brown, JamedD., David M. Soileauand R.Wilson Laney. 1986. Mitigation Banking in the
Southeast In Proceedings, Southeastern Workshop on Aquatological Effects of Power
GenerationKumar Mahadevan, Rhonda K. Evargaul Behrens, ThomaBiffar and LawrenceDlsen
(eds.); pp455 - 475. Report Numbedl24. Sarasota, FloridDecember 3 - 51986: Mote Marine
Laboratory.

This paper begins by explaining the conceptrofigation banking. Toillustrate the concept, the
authors consideestablished mitigatiobanks in theSoutheast. In particulathey discuss theTenneco Oil
CompanyMitigation Bank inLouisianaandthe North Carolina Department of Transportation Mitigati®enk.
They provide background on theo bank sitesand list important provisions othe Tenneco Memorandum
of Agreement(MOA) and the North CarolinaDOT Memorandum of Understanding (MOU)They then
discuss the benefitand drawbacks ofnitigation banking. They swggest that, with careful interagency
cooperation and planning the development of banks, wetlandtigation bankingcould be an effective way
to achieve mitigation needs.

9. CastelleAJ., S. Luchessa, @onolly, M. Emers, E.D. Metz, $4eyer and M.Witter. March 1992.
Wetland MitigationBanking Reportprepared by Adolfson Associatdag., Herrera Environmental
Consultants)nc. and W & HPacific, Inc., for Shorelandsand CoastalZone Managemer®rogram,
Washington State Department of Ecology, Olympia, Washing®arblication Numbe®2-12. 37 pp.
plus appendices.

The objective of this succinct but thorough report is to progigidancefor the implementation of
mitigation banks. Ilincludes discussions of tikey components of this process, which afg) establishment
of program goalsand objectives, (2) selection ofbank sites, (3) creation ofbank operator/interagency
agreemats, (4) establishment of a policior the use of creditand currency(5) establishment of criteria for
mitigation bankuse, (6)development of mitigation option§7) constructionmaintenanceand monitoring of
the bank, and (8) development and implementation of a long-term management plan.
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The report discusses variowpproaches to these components, considering the advantages and
disadvantages of each approaghoviding examplesand recommending alternatives. It then provides
discussions othe rationaldor mitigationbanking, the effectiveness of compensatuoiigation andmitigation
banking, and bankingfforts in Washington state. Finally, theport outlines a procedsr the successful
establishment of a banking system. Appendicebitoreport contain a glossary of wetlanmdanagement and
mitigation banking terms and a summary of existing mitigation banking programs.

10. City andBorough of Juneawepartment of Community Developmeritlay 1989. City andBorough
of Juneau Wetlands Managemétan Public Hearing Draft. Mitigationbanking: pp. 73 - 76.
Wetlands ordinances for mitigation banking: pp. 51 - 55. Regulations: Appendix A.

The City and Borough of Juneau (CBaesents a draft Wetlands Managemilan that aims to
enhance predictabilitior developmentand protection of wetlandand to decreaseetland permit processing
time. Under the plan, aitigation bank will be available toallow permitapplicants to more expeditiously
mitigate camage to wetlandgind toallow development of certain wetlandgthout allowing anet loss of
wetland values in Juneahe plan describes theles thathe Wetlands Review Board, the C&ddthe CBJ
LandsDivision will play increatingand managing mnitigation bank. Italso provides aexample ofmitigation
bank accounting, by which the monetary value ofresource credit igdetermined. Resource value is
calculated bythe Wetlands Review Board using telamus Rapid Assessmeahd the CBJ Weighting
System. Thelan placeswo restrictions orthe operation ofthe bank:(1) wetlands protection cgnhancement
projects must be conducted before mitigati@mk credits are available to permit applicardsd (2) credits
cannot be usetbr any permit action where thadversely affected wetlands area exceeds five adies.Plan
describes theperation ofthe revolvingbankfund, andlists the purpose$or which bankfunds may beused.
Finally, it provides an example of how thatigation bankwill work. An appendix to the plan provides the
regulations that will establish and govern the mitigation bank.

11. Clark, D.R., J. Barragnd M. Swan. 1989. Land Loss and Habitat Change in the~ina LaTerre
Mitigation Bank ManagemenPlan From1984 to 1988Using ClassifiedLandsatSatellite Imagery
With a Comparison Between Earlier Classificatioasd Photointerpreted Digital Data Wetland
Resources Section, Informati@ervices SectionCoastalManagemenDivision, La. Dept. of Natural
Resources, Baton Rouge, Louisiana. 29 pp.

This report analyzes and¢ompares data gatheréwm three different methods of aeriaionitoring
over the Fina LaTerrditigation Bank. The three methods ar€l) the SCS Grid Method, (2) the Earth
Resources Dat&nalysis System(ERDAS) Thematic Mapper (TM) Lands&atellite Method,and (3) the
Photointerpreted-digitalized MethodThe report notes thathe data generated with tHigst two methods
correlate well, but thathe data generated by the third methodndo correlate well with thosgenerated by
the first two. However, athree methods indicate a gain in marshlands in the management area between 1985
and 1988.

12. Clark, Darryl R.1990. Mitigation Banking inCoastal Louisiana: GenerBanking Procedures and
MOA Provisions Paper presented by Louisiana Departmeritatfiral Resources, Baton Rouge, at
the State Wetland Managers' Conference, Jackson, Mississippi, April, 1990. (Excerpts).
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In this paper, théouisiana DNR presents its GeneBanking ProceduresndMOA Provisions, using
the FinaLaTerre bank as an example. It makaesfollowing suggestions: (lfhat preservation should not
be accepted asmitigation project, (2xhat mitigation projects should encourafye developer tgerform
restorationthat it would notordinarily perform,(3) that the simplesbankingcredit methodology should be
used (acreage being one of gimplest),(4) that creditsmay bebought, soldandtraded -- provided that the
terms of thebankagreement are mef5) that double debiting bemployedfor certain projects(6) that the
bank life should be stated the MOA, and(7) that thebank cannot be debitedntil the restoration project
is fully implemented. The paperalso includes a section dhe possibleadvantages and disadvantages of
mitigation banking. Finally, the paper providesaterial specifically relevant to the FihaTerreMitigation
bank proposabnd management plamcluding: the FinaBank ledger sheet, tHeouisiana DNR's concerns
about the draftbank MOA, Louisiana DNR's conclusions from monitoring thle Fina areaand permit
provisions for the Fina Bank management plan.

13. Comiskey, J. J. anBlugene Z. Stakhiv.1983. Applications of MitigationBanking to U.S. Army
Corps of Engineers ProgramsDraft report submitted by.S. Army Corps of EngineersyWater
Resources Support Center, Institute for Water Resources. 167 pp. plus appendices.

The purpose of this report is to expldhe possibility ofU.S. Army Corps of Engineers involvement
in wetland mitigationbanking. It beginswith an overview of mitigationbanking andrelated wetland
compensation activities carried out by Federal and state agencies.

The nextsection of thereport establishes a legal framewdok Corps ofEngineers involvement in
mitigation baiking. It discusses possible sources of authddtysuch involvement, including(1) the Fish
and Wildlife CoordinatiorAct of 1958, (2)NEPA, (3) the RiversandHarborsAct of 1899, (4)8404 of the
Clean Water Act, an¢b) the CoastalZone Management Act. #lso provides guideline®r the integration
of mitigationrequirements intaredge andill permits. Finally, it examines methods by which tax deductions
for conservation easements could stimulate interest in and use of mitigation banks by private individuals.

The following section is devoted to othknd use management techniquesmilar to mitigation
banking,including: landbanking,water banking of wetlandsiransfer of development rights (TDR)nd the
banking of offsetdor air quality planning. The nextsection considers mitigation techniquesaployed by five
Federal agencieandseveral stateandtheir relevance tonitigation banking. The agencies it discusses are
FWS, the Corps itselthe NationalMarine Fisheries Service, the Feddtahway administrationandthe Soil
Conservation Service.The report's final section suggests fiymlicy options for Corpsinvolvement in
mitigation banking through its Planning and Regulatory Permit program.
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14. Dunham, Fred O. Februat@86. Mitigation Banking: A Staté®erspective In Proceedings of the
National Wetland Assessment Symposiulon A. KuslemandPatricia Riexingefeds.); pp257 - 259.
Technical Report Number 1. Portlaridaine, June 17 20, 1985: Association of State Wetland
Managers, Inc.

This article treats mitigatiobankingfrom the perspective of the Louisiana Department of Wildlife
and Fisheries (LDWF), which revievad comments on proposed projects requiring permits pursuant to the
Fish andwildlife CoordinationAct andthe Clean Water Act. LDWIEstablished mitigation criteria wffset
adverse impacts on Louisiana's fetdwildlife resources. Mitigatiorbanking developedut of the need to
compensate for unavoidable habitat losses.

Brief mention ismade ofLouisiana's first two mitigatiofbanks: the State Department of Highway
bank and the Tenneco bankhe article briefly discusses thissues that were negotiated as provisions of the
Tenneco bank Memorandum of Agreemgif) the lifespan of théank, (2) assessment methodology, (3)
debiting availability,(4) geographidimits on the bank,5) selling or trading of credit{6) protection of the
bank site, (7) monitoring dhe bankand(8) creditsbanked. Theomponentsiecessaryor a successful bank
are noted, as are the advantages of mitigation banking.

15. DuPriest, Douglas MandJon Christenson1988. Constraints on Mitigation Banking: Oregon's
Mitigation Banking Act of 1987National Wetlands Newslett@0(6):9 - 11.

This article discusses the Oreg@vetlandMitigation Banking Act of1987, which allowedfour pilot
projects beforeluly 1,1991. The Actwas passed in response donservationists' concermbout existing
mitigation banks andaboutthe fact that OregonBill and RemovalLaw required wetland mitigatiobut did
not provide for mitigation banking.

The article presents provisions of thet andthe reasonor its passage. llists the criteriafor site
selection and the components of a mitigati@mk plan. lalso notes that key provision ofthe Act is that
banks will be used only after all on-site mitigation methodeave been examined arfdund to be
impracticable.

Among other provisions mentioned by the article are fililbwing. Under the Actdevelopers may
not purchase more than five acres of wetland value credits per petioit. In addition, developensay use
credits neitheoutsidethe sameestuarine ecologicaystem orfreshwater tributary, reach or sub-basin, nor
at a bank greater than forty milé®m the impacted area. Finally, tipdot banksmust bepublicly owned
and managed.

The article also discusséise operation ofthe Oregon Wetlandllitigation Revolving Fundand the
provision ensuring that mitigatidmankcredits are priced to cover expensesstiade incurs in establishing and
maintaining a mitigatiorbank. Finally, itnotes that the state is directed to coordintgtesfforts with the
Oregon Wetland$riority Plan,which it did by adopting a comprehensive development profmesareas
covered under the Plan.
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16. Eliot, W. 1985.ImplementingMitigation Policies inSanFranciscoBay: A Critique California State
Coastal Conservancy, Oakland, California. 36 pp. plus appendix.

This paper evaluates fifty-eight permits $anFranciscoBay that required wetlandestoration as a
permit condition. Thegoals of thestudy are td'(1) assess the effectivenessnafigation policies inachieving
wetland restoratiomnd (2) to recommend policies thagan increase thsuccess of these mitigation policies."

The study finds thamany of the fifty-eight mitigation projects werenot completed bythe date
specified in their permits or wereot successful. Immany cases, habitat objectives wenet explicitly
addressed in the permiityt were left tothe discretion of the permittee, who frequeihihd no experience with
wetland mitigation. Furthermore, accordingthie study, permitonditions were oftenot enforcedand many
of the mitigation projects were ad hoc arrangememitich includedin-lieu feesand quasi-mitigationbanks.

After concluding that current mitigation policiese inadequate, the paper suggssisieways to
improve them, including: making the permitsmore specific, withclearly stated habitat objectives and
restoration procedures; improving regulatory enforcement, including better monitaaimd) long-term
maintenance; and increasing flexibility with respect to on-site and in-kind mitigation requirements.

The last part of thegaper describes th€alifornia State CoastaConservancy's Mitigation Bank
Program. Therogram was intended tdlow "applicants unable to mitigafer the adverse impacts pfoject
development on-site to contribuiees toward a wetland site that is acquirmthanced anchaintained by the
Conservancy." It was meant to eliminate the lag time between projected hegsitsgand mitigation, and
providedthat mitigation feesvould bebased on theost of mitigation rathethan on estimatedosts. At the
time of writing, the Conservancy was conducting an inventoryesforable sitesnd working on defining
regional habitat goals.

The reportends bysuggestingvays toimprove mitigationbanking. Italso includes aappendix which
puts into matrix form information abottte fifty-eight development projecésdthe correspondingnitigation
requirements.

17. Grenell, Peter. May 1988. The Coastal Conservancy's Emerging RoleShaping Wetland
Mitigation Approaches: Standards andCriteria. In Proceedings of theNational Wetland
Symposium: Mitigation ofimpacts andLosses,Jon A. Kusler, Millicent L. Quammeand Gall
Brooks (eds.); pp. 99 202. TechnicalReport Number 3.New Orleans, Louisiana, October 8 - 10,
1986: Association of State Wetland Managers, Inc.

This articlebegins with a brief overview of th€alifornia State Coast&onservancy's wetland and
watershed enhancemepitojectsand of mitigation projects thahave broadened the Conservangyrsgram.
The Conservancymitigation activities must bapproved by the regulatory agencieEhe issuesaddressed
by these agencieand the technical advisory agencies include kbeation, type, amount,and timing of the
intendedmitigation, and provisions formanagement and maintenancettod mitigation site. On-sit@nd in-
kind mitigation are preferred by the permitting agenciaad amodified Habitat Evaluation Procedure is
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normally used to determine a project's impact on a wetlamgidhe requirementsiecessary tamitigate the
impact. The standard ofame-to-one mitigation ratibas beewirtually abandonedyut hasnot been replaced
by any other particular ratio. A publagencynormally assumes managemeesponsibilities, but financial
commitment formaintenance is erucial negotiation point.The article discusses these permitting issues with
respect to the Conservancytstigation-related activities, including pilot mitigatiopank programs in San
Francisco Bay antlumboldtBay. Thearticle also mentionthe principal advantages dfitigation banking,

as well as the problems encountered by the Conservancy.

18. Grenell, Peteand Melanie Denninger. Jun&992. Banks andJoint Projects California State
Coastal Conservancy, Oakland, California. 19 pp.

This paper examinemitigation and mitigation bankingfrom the perspective of th€alifornia State
Coastal Conservancy. leuthors discusthe Conservancy's experience wittho mitigation bank projects
(BracutMarsh andNorth SanFranciscoBay), two in-lieu fee programs (Santaruz Harbor Districend Pacific
Texas Pipeline)and three joint projects (HuntingtorBeach Wetlands, H.A.R.D. Triangle Marsgmd San
Diequito River Valley Restoration). Case studie$or these projects include discussions of lessons learned
by the Conservancy on sushbjects as:(1) the uncertainty involved imitigation efforts, (2the variability
and inconsistency adigencypolicies and guidelines,and (3) the inconsistency obff-site mitigation with the
restoration needs of the existing habitat at the mitigation site.

The Conservancglso draws conclusionsand makegecommendations:(1) obstacles encountered
by any mitigation project also exidbr mitigation banks;(2) problems specific to mitigatiobanks exist; (3)
joint projects with specifically listed characteristics are miikely to be successful; (4) mitigatiotbanks
make sense in the identifietrrower contexts(5) agenciescould improvethe permitting process with
guidelines requiring documentation regarding avoidance, minimizadiod; analysis ofalternatives under
Federal andstate lawsj6) the costs ofadvancesite identification could be underwritten by certéypes of
permit applicants, whaould also establish more reliable mitigatiptanning through consultation with
agencies; and (7) the establishment of regional port mitigation banks should be considered.

19. Haynes, William J. landRoyal C. Gardner.May 1993. The Value of Wetlands as Wetlands: The
Case for Mitigation BankingEnvironmental Law Report@3(5):10261 - 10265.

The authors argue that wetland mitigatimemking hasmany potential benefiteand that its practice
should be encouraged by regulatory agenciBisey beginwith a brief overview of mitigatiobanking and
proceed to a summary @b benefits. They cite its environmental benefits, includingl) it may advance the
goal of no-net-loss of wetlands throutjle development of an industry whose purpose is wetlamadection;
(2) it may reduce the lag time between kbes ofwetland valuesand compensatiorior that loss;and (3) it
may consolidate compensation efforts so thay produce large wetlanslystems. They also cite its benefits
to the regulated community, including) it may help developers to plan ahefat their mitigationneeds;
and (2) it may help developers to more accurately estimate project costs.

In their discussion of the benefits pfitigation banking, theauthorspay particular attention to "its
potential toreduce the risk of effecting compensable takingFhe authors also note aimcrease in the
number of takings claimand warnthat this increasenay threaten the ability of regulatory agencies to protect
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wetlands. They argue that mitigatibankingmay reduce this threat itwo ways: (1) by causing theCorps
of Engineers to approve mogd04 permitsand(2) byreducing thdikelihood thatthe denial of a permit will
destroy the economic value of a property.

The authors conclude by addressiagr arguments against mitigatidianking: (1) that it will create
the perception that permits afi@r sale,(2) that if credits are provided iaxchangefor the preservation of
wetlands, a ndbss ofwetlandswill result, (3)that credits will be fungibleand(4) that therewill be too much
uncertaintyaboutthe success afmitigation projectsand aboutthe perpetuaprotection of restored wetlands.

20. Heagerty, Danieand Michael O. Concannon. April988. Mitigation Banking: Investments for
Public andPrivate Benefits In Proceedings of a Conference: Increasing Wetland Resources
John Zelazny and &cott Feierabeneds.); pp325 - 326. Washington, D.C., October 4 - 1987:
National Wildlife Federation.

The authors begin by describing the negatesults of forms otompensatory mitigation other than
mitigation banking. Thesénclude (1) fragmentation of wetland resourc€®) diminishing functional values,
and (3) compromise of industgndlocal economiadevelopment objectives due to scaled-down projects or
missed markebpportunities. They then advocate anore comprehensive, long-range approach to wetlands
protection, in thdorm of mitigationbanking. The benefits of mitigatiorbanking arediscussedandincentives
for private developersind public agencies to establisgianks ardisted. The specific usesand advantages
of mitigationbanking are demonstrated by reviews of BatiquitosLagoon mitigation project iCalifornia
and of the Henderson Marsh Mitigation Plan in Oregon.

21. Heagerty, Daniel. 1987. Major Offsite Mitigation: Batiquitos Lagoon In CoastalZone:
Proceedings of the 5th Symposium on Coastal and Ocean Managgmpefb44 - 2548.

This article offers an overview of the project approach used in developasjaationplan for the
Batiquitos Lagoon irSanDiego County, California. The restorationwas developed in order to satisfy the
mitigation needs of théort of Los Angeles, which intended tarry out a72-hectare ndill in SanPedro Bay.
The authorbegins bylisting the most notable features diie restoration project, including(1) the distance
between the area to be fillethdthe area to be restor€@0 km), (2) the size of themitigation area(200 ha)
and the magnitude of theonstruction project ($15M), (3he creation obankablemitigation creditsand (4)
the use of an iterative environmental engineering process. He notes tpinthie of particular scientific
importance because it involves both a largastruction projecandthe preservation of habitat values at the
construction site. He concludes by detailthg elements of the engineering design, includift) soil and
sediment analysi¢?) fisheries habitat analysi€3) protectionplanfor existing habitat(4) analysis and design
of tidal inlet, (5) water quality analysig,6) designfor newly created habitatg/) dredging andlisposalplan,
(8) sediment control plan, and (9) public access and safety plan.
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22. Isber, CarolinendRobert L. Kerr. 1988. WetlandMitigation Banking: AStudy of the Development
and Implemetation of the Bracut Marsh Mitigation Bank Reportprepared by Kerr & Associates,
Inc., for Regulatory Reform Staff, Office of Policy, Planning and Evaluation, Environmental Protection
Agency, Washington, D.C. 65 pp. plus appendices.

This is a comprehensiMeok atthe policy choices directing the creation of Bacut Marsh bank
and the institutionahrrangementfor the bank. The following sections compristhe body ofthe report: (1)
summary of thebankstructure, aslelineated by the MOUR) review of the pressureenddecisions leading
to the bank's creatiomlso, findings of atudy evaluating theiological and ecological success difie Bracut
restoration project, (33ummary oflocal, stateand Federalagencyroles in creatingand managinghe bank,
(4) use of the banKp) subsequenthanges imequirementdor use ofthe bankand(6) issuesaised by the
Bracut banksuch as the basfer mitigation,area planningnonitoring,management, arttie formal structure
of the bank.

The report identifieshe most critical factors in effectivbanking as théollowing: (1) the existence
of a formalMOU defining theparties, their obligationandthe bank'soperation, (2)the involvement of all
possible parties in negotiating the MO@) the assignment of responsibilitis evaluation, monitoring and
management toesource protectioagencies, including the designation of a lagdncy, and4) acredit/debit
system designed to assure protection of both the quantity and quality of the wetlands.

Appendices to this report includee MOU between th&alifornia Coastal Commissioand the
California CoastalConservancy, the U.SArmy Corps of Engineer§404 permit, the California Coastal
Commission's coastalevelopment permit, HumboldBay Harbor Recreatiorand Conservation District's
permit, and a tally sheet documenting use of the Bracut Marsh bank.

23. Jensen, Meg. 198Mitigation Banks: An Alternative to Traditional Mitigatiofechniques Bureau
of Land Management, Anchorage, Alaska. 18 pp. plus appendices.

In this reportthe Bureau ofLand ManagementBLM) declines to recommend these of mitigation
banking by the Municipality of Anchorage to compendatewetlands developmentThe reasons cited are
(1) the municipality'sheed tofirst clarify its wetlandmanagement anahitigation goals(2) the municipality's
need to develop a mitigatiatirategy, according to which bankisgould bethe last alternativg3) the need
for further studies(4) an insufficientbudget to support danking programand (5) the lack ofpolitical
support.

The BLM identifiesand discusses threphases in thenitigation banking process. The first phase
involves prebankingtudiesnecessary tastablish a program frameworkTen steps areoutlined to satisfy
this phase. One step, choosing a wetlands assessment meth@iisedmore closely. The secondphase
involves making thedecision to utilize mitigatiorbanking as acompensation method.Three types of
mitigation banking areavailable:(1) purchaseand donation to the municipality of wetland®) payment of
fees as partial or tot@ompensatiorfor development, of3) actualwetlands enhancement oreation by the
developer. The design of a specifienitigation bank agreement is examined in detailhis process involves
two steps: a preliminary meetinigllowed by negotiation othe bankagreement.The latter shouldaddress
policy and managememjuidelines, site-specific consideratioasd monitoring ofthe completed project. The
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final phase in the bankingrocess involves completion of timitigation bank project and monitoring and
management of banked wetlands.

There are three appendices to thport. Thefirst is a review ofliterature on problems associated
with past mitigatiorbankingefforts. Thediscussion focuses qlicy issues, development ofitigation bank
terms, and monitoring athe completednitigation bank project. The second appendix is a review of the
literaturedealing withsuccessful mitigatiobankingstrategies.The discussion focuses on program guidelines
and policy,mitigation bank negotiationand design, andnonitoring of the bank project. The third appendix
suggests goals amblicies forwetland mitigation. The report also includes libliography with sections on
mitigation banking, mitigation in generalmitigation policy, wetlands, wetlandestorationandwetland value
assessment.

24, Kelley, Laura. 1992 .Mitigation Banking: APotential Tool for PorPlanners Master of Marine
Affairs Thesis, University of Rhode Island, Kingston, Rhode Island. 156 pp.

The purposes of thistudy are to review thase of mitigationbanks in the U.Sand toassess their
value to the port industryThe growth in the humber amitigation banks sincel 988 isattributed primarily
to an increase in their use by state Departments of Transportation. Interviewsamktbponsors revealed
positive attitudes toward banking as an approach to compensating wetland losses.

The study provides an overview of mitigatievhich includes a description of relevadaegjislation and
of the roles of local, standFederal agencies in wetlanegulation. This isfollowed bybackground on the
port industry and discussion of portandthe permitting processThe studynotes that the complexity giort
expansion projectand the likelihood that such projects will baccompanied by permitlelays require
development of long-term community goals thait incorporate mitigation intalevelopment proposals. The
study examines the use ofitigation banking as gotential planningtool. It then identifies the elements
necessary to a successful banking agreement.

The nextsection of thestudy provides a detailed inventory ofitigation banks. Theauthor also
reviews interviewee comments on ttedlowing questions: (1jvhether banking has led taore cooperative
regionalplanning among developeamdregulators, (2whether banking has reducpdrmit-processing times,
(3) whether theeffort involved in negotiating an agreementustified bythe results, (4)whether citizen and
interest groupsave generallgupportedbanking,(5) whether compensation through mitigatioenking is less
expensive thartraditional mitigation,and (6) what are the greatest problems associated mitigation
banking?

25. Kerr, R. andAssociates|nc. 1987. WetlandMitigation Banking: AStudy of theDevelopment and
Implementation othe Tenneco - LaTerre BanlReport submitted to Regulatory Reform Staff, Office
of Policy, Planningand Evaluation, Environmental Protectiokgency, Washington, D.C. 107 pp.
plus appendices.

This is a comprehensive study of the Tenneco-LaTerre Bahkuisiana. Its first section outlines
the bank's management plan atslobjectivesfor the area being mitigated. It examines the bsigcture
of the banking agreemenicluding authorityfor bank operations, lifetime ofthe bank,use of credits,
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monitoring requirementsand conditions for reevaluationgand revisions of bank rules. There follow
explanations of the way in which credits are calculated and the way in which debiting occurs.

The report'ssecond section describes theles that Federabnd state agencieplayed in the
development of thivank. Thethird section considers thigpes ofissues mitigatiorbank plannersmust
address: (1) ecological and environmental issues, (2) economic issues, and (3) agency resource issues.

Finally, the study discusses thegotiationand structure ofthe banking Agreement.The authors
conclude that effective mitigatiobanking dependsipon (1) a formalgreement defining the parties, their
obligations and the bankaperation, (2)the involvement of asnanyresponsible parties as possible during
negotiations, (3Jhe assignment of management responsibilityeBmurceagencies, with designation of a lead
agency, and (4) a credit/delsygstemthat assures protection of bdtie quantityandthe quality of wetlands.

26. King, Dennis M. 1992. Avoiding Another TaxpayeBailout National Wetlands Newsletter
14(1):11-12.

This article is an economic examinationtbé effect of the law of supplgnd demand omitigation
banking. Theauthor argues thdahe success ahitigation banks depends on whether markieis mitigation
credits can be developedthout the use of d@axpayer subsidy.The author discussesvo mitigation bank
schemes. Irone scheme, a supply of credits is creatednticipation offuture mitigationneeds. In the
second scheme, credits avet createduntil they are in demand. According to tlaithor, mitigationbanks
are analogous tthe bondandfuturesmarkets, in that wetlands are createddemand or orspeculation and
then sold to those who require mitigationexpect to deso. The authornext addresses tlezonomic forces
that affect the supply oand demandor wetland mitigation creditsillustrating the potentialeconomic
performance of wetland mitigatiobanking intwo settings: North Dakota potholesd CapeCod coastal
wetlands. Finally, thauthor suggests thathere banks araneconomicthey mayrequire public subsidies.

27. Knatz, Geraldine1987. OffsiteHabitat Mitigation Banking: The Port ofLong Beach Experience
In Coastal Zone: Proceedings of #ith Symposium orCoastaland Ocean Managemenpp.2530 -
2543.

This article provides a brief history of mitigatidmanking efforts by the Port of Long Beach,
California. In 1981,the Port began seekingnitigation projects outside its own jurisdiction in order to
compensatdor development projects it wished pursue. The article considers three projectdhe first of
these was the planned development otdificial reef inSanPedroBay. Thisproject wasnot implemented.

The second project was thestoration, now complete, ofveetland area in the Upp&tewport Bay
Ecological Reserve.Provisions ofthe MOU included: (1) a "1 acrerestored:1.5cres filled" creditratio,
(2) the assumption by thHeort ofall responsibilityfor restoration, (3the requirement thatonstruction work
be scheduled so as to avoid impacts to endangered spddidse inspection by state agencies of final
construction at restoration site priorttee use of credits by thHeort,and(5) the use of credits by partiesher
than the Port, with the written consent of all parties to the MOU.
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The third project, called thé&naheim Bay restoration, tookplace at aNational Wildlife Refuge
managed by the U.S. FWS ands in the final design stages at the time of writingmddified version of the
1980HEP was used to direct tHaological evaluation. Evaluatiomgere conducteébr the existing condition,
for targetyear 1, andor targetyear50. The article includes tables of habitat suitability indicesl habitat
units for the twentyspecies used to evaluate the harlwed compensation sitand explains the method by
which an appropriate area of restoration was calculated.

28. Kusler, Jon. 1992The Mitigation Banking DebateNational Wetlands Newslettéd(1):4.

This introduction to mitigationbanking begins by referencingtroduced or adoptedegislation
authorizing wetland mitigatiobhanks. Theuthor noteshe advantages ahitigation banks, whickinclude their
encouragement of large wetland areas, their ability to provide developers with greater flezitulithyeir
ability to optimize wetland functiongsnd values through projealesign andocation. The author contrasts
these advantages with the problems facenhiigation banks,including: (1) mitigationbanksinvolve off-site
mitigation, and manywetland functionsare site-specifiand cannot be replaced at a new s{{&) mitigation
banksoften replace wetland habittpeswith ones that are easiend cheaper to creatéd) agencies may
lack sufficient statutory powei@ndexpertise to creatand supervise mitigatiotbanks;(4) agenciesnay face
pressure from developers to avoid alternatwmlyses andmpact reduction;and (5) monies paidinto a
government-operated in-lieu fee bank may be spent for non-wetland purposes.

The author also discusses joint projects. In a joint project, a grodgvefopers agree twarry out
a specific mitigation project in order to compendatespecific losses; funds are collectaad allocated for
that project alone.The author argues thahe specificity ofjoint projects facilitates cooperative action and
reduces potential problems with governments holding privageey. Finally, heeports that theCalifornia
State CoastaConservancy, which hdsstigated, facilitated or supervised mgoint projectsthanany other
agency in the nation, favors joint projects over mitigabanks because of thoblems associated with the
latter.

29. Laney, R. Wilson, Dennis L. Stewart, Gerald R. McCr@arol Mayes and V. CBruton. 1988.
Final Report orthe North Carolina Department of Transportatifompany Swamp/itigation Bank,
Bertie Country,North Carolina Report submitted t@J.S. Department of thénterior, Fish and
Wildlife Service,Division of EcologicalServices, Raleigh Field Office, Raleighorth Carolina. 37
pp. plus appendices.

This reportdescribes the establishment of the Comp&mampmitigation bank, theresults of its
habitat analyses, anits final operational proceduresThe introduction focuses on (ithe roles played by
agencies involved in th8404 permitting process(2) the development of the banknd (3) the banking
agreement.

The nextsection of thereport provides information othe history of Company Swamgnd on its
natural resourcesThe FWSHabitat Evaluation Procedures (HERgre selected to document the quality and
quantity of available terrestrial habitat ithe bank. The habitat assessment methodologyd results are
discussed. All species in the bank are shown to benefit from the banking effort.
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Finally, proposedankingimplementationand operational proceduresre examined. Thesaclude
(1) period of analysig2) determination of credit¢;3) computation ofiebitsfor unavoidable impacts less than
and greater than five acreggl) accounting responsibilitiegb) monitoring ofthe mitigation bank, and (6)
interagencycoordination. Appendices to theeport includethe Company Swamp MOBNndcomments by the
North Carolina Department of Transportation on the mitigation bank draft EIS.

30. Lewis, Roy R. 1992. Why Florida NeedsMitigation Banking National Wetlands Newsletter
14(1):7.

The author discussethree studies of regulatorggency-permittedmitigation projects in Florida.
According to the studiegnly eight of 174 projectsachieved compliance with permit requirements. The
author notes that these figures wiot reflectthe number of project&hich were never beguf84% of the
projects in onestudy;60% ofthose in anothergandargues that inadequate compliance monitoand a lack
of "wetland police" are the problem.

The author arguefor up-front mitigationbanking programs as a fastemd less costly means of
achieving successful mitigationAccording to theauthor, banksshould be regional, should be subject to
monitoring for a minimum oB-5 yearsafter their completionand should be certified as successful before
mitigation aedits are awarded. He argdegher that because permit applicatidas banks are rarely denied,
banks should be establishedly for public agencies afirst. Finally, the author lists reasonfor the ability
of mitigation banks to improve the success of mitigation.

31. Marcus, Laurel.1987. Wetland Restoratioand Port Development: ThBatiquitos LagoorCase
CoastalZone: Proceedings of tigth Symposium ornCoastaland Ocean Managemenpp. 4152 -
4166.

This article describes the development by @alifornia CoastalConservancy of a plafor the
restoration of Batiquitod.agoon in San Diego County, California. Once a fully tidal lagoon system,
Batiquitos Lagoon underwent drastahanges as aesult of American andEuropean settlement of its
watershed. Roadndrail crossings constricted water flovarge quantities of sediment entered khgoon,
and fresh water fronthe lagoonwas divertedor human use. As eesult, tidal influence otthe lagoon was
almost completely eliminated. The goal of the project was toestore this influence. Fundingould be
provided by the Port of Los Angeles, which would use the project to satisfy its own mitigation needs.

After providing a brief history of the lagoon, tlaeithor proceeds to discussions of thgdrology,
water quality andiological features.Shethen raises théwo primary questionsfaced by the Conservancy
in planning therestoration: (1how large the tidal prisrhad to be irorder tokeep thdagoon mouthopen,
and (2) how to create intertidal mudflats while maintaining the habitat values providedidgyabe's existing
sand/salt flats. She describes the Conservancy's approach to these problems, which inefitugsl by the
California Department of Fislnd Gamethe National Marine Fisheries Servicand the U.S. FWS, and
included the use of a modified version of tHEP process.Shethen explains thewo restoratioralternatives
which resulted fronthe evaluation of the lagoon. Finalsheoffers recommendatiorfer the lagoon itself
and for an evaluation of the region's future mitigation needs.
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32. Marsh, Lindell LandDennis R. Acker. 1992. Mitigation Banking on aWider Plane National
Wetlands Newslettet4(1):8 - 9.

This article raiseswo questionghat have affected the use of wetlanditigation banks. First: to
what extent shoul@banksprovide credits to those impacting a wetlandexechangeor the conservation of a
different type of wetland? Secondshould mitigation occur ithe same watershed or within a fixed distance
of the impacted wetlands?he authors report that as a result theé problems associated withitigation
banking, the development of banks is carrmat almost exclusively by single, large public or private
development entities for their own future uses. Examples of such banks are provided.

The authors suppothe use of focusednd area-wide plans to addregsdldlife conservation in the
context of anticipated development, such as "Spe&ieh ManagemenPlans" under theCoastal Zone
Management Act,ResourceManagement Plans" undE&torida legislation,and "Habitat Conservation Plans"
under the Endangered Spechest andother wildlife legislation. The use of suctplans carresolve the two
initial questbns rationallyand incontext. The benefits of incorporating mitigatiobank elementsnto these
plans are discussed.

33. McCrain, Gerald R.1992. Habitat EvaluationProcedures (HEPApplied toMitigation Banking
in North Carolina Journal of Environmental Managem@&5t153 - 162.

The objectives of this study af&) to compare thecost effectiveness of acre-for-acre compensation
with that of the use of Habit&valuation Procedures (HEP) creditsd (2) to determine if habitat value, as
measured byHEP, may befully mitigated by acre-for-acre transactionsThe introduction tothe study
contains (1) arexplanation of the concept ahitigation banking and aliscussion of itsadvantages(2) a
discussion of bankingesource creditsand (3) adescription of theNorth CarolinaDOT Company Swamp
mitigation bank.

The study's "Materialand Methods" section includes discussions HEEP methodology habitat
suitability index (HSI) models, projectmanagement scenarioand bankdebiting. The study provides (1)
initial HSI valuesfor species in the Company Swamp Bamil inthe highway studgites,(2) changes in HSI
and subsequenmiverage AnnualHabitat Unit (AAHU) values due to anticipated use of thed without
highway development(3) bank debits expressed idollars, (4)bank debits expressed in Habitat Unifs) a
comparison of habitat valud®tween highwagites,and (6) a comparison dfiabitat values between highway
sites and the bank.

The study's nexsection discussegl) the success of th€ompany Swamp bank2) monetary
valuation of wetlands(3) functionalvalue assessment with HEf@) habitat values ahighway sitesand at
the Company Swamgract, (5) establishment of mitigatiomeeds, and(6) policy and management
recommendations.

The study concludes that acre-for-acre transactions pravitjeone third of thefunctional value
replacement vided byHEP unitdebiting. The studyalso shows that a minimureplacementatio of 3:1
is needed to ensure no net loss of wetland functions and values. Appendices to the study include the
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MOU establishing the Comparywamp bankAAHU valueswithout project conditionand net changes in
AAHUSs.

34. Niedzialkowski, Diane MandJohn A. Jaksch1989. Wetland MitigationBanking as an Innovative
Approach to Wetland®egulation In Freshwater Wetlandsnd Wildlife. R.R. Sharitzand J.W.
Gibbons (eds.); ppl087 - 1097. DOE Symposium Series Numb6d. Perspectives on Natural,
Managed and Degraddttosystems Symposium, Charlest&outh CarolinaMarch 24 -27, 1986:
Savannah River Ecology Lab, Aiken, South Carolina.

The authors, whare USEPAofficials, present mitigatiorbanking as a creative approachdaid-site
compensationfor unavoidable losses of wetlands or wetland functiori$iey define mitigation, explain
mitigation banking, andprovide a table containing informatiabout ten mitigation banks,including: (1)
location, (2) manage(3) status, (4%ize,and (5) habitattype. They summarize mitigatiorand mitigation
banking guidelines of the Federal agentiagingauthority or review responsibilities und®@404 ofthe Clean
Water Act(EPA, theArmy Corps of Engineers; WS, andthe National Marine Fisheries Service)They then
discuss theway in which bank MOUs define suchissues as geographic scope, user eligibility,
manager/sponsor responsibilities, methodolfmgycomputingcredits,and monitoringandevaluation. A table
providesinformation onnine banksjncluding: (1) signatories t&MOUSs, (2) usersand(3) geographic scope
of habitattype. Finally, theauthors summariziéhe benefits provided hyitigation banking andist unresolved
policy and technical issues associated with banking efforts.

35. Reppert, Richard. Wetlamditigation Banking Concepts July1992. IWR Report92-WMB-1, U.S.
Army Corps of Engineers, Wat@&esources Support Center, Institfiie Water Resources. 25 pp.

This report is an initial product dhe National WetlandMitigation Banking Studyconducted by the
U.S. Army Corps of Engineers Instituter Water Resources. The report briefly describes the study, which
is to be a comprehensive descriptirdevaluation of wetland mitigatioandfee mitigation. Thereport also
indicates that the studyill attempt todetermine thaneedfor andfeasibility of wetland mitigatiorbanks and
fee mitigation as part oéfforts to achieveno-net-loss of wetlands.The report defines wetlandhitigation
banking anddiscusses varioutypes of banks. Itonsiders sixypes inparticular: (1) industriabanks, (2)
highway-related bankg3) port-relatedbanks, (4) Federal projectbanks, (5) commercialbanks, and (6)
wetland mitigation trustsand trust funds. The report also identifies issues associated viagimking and
provides a preliminary evaluation of wetlandtigation banking to date. Ilalso includes tableand maps
which identify andlocate existingand plannedvetland mitigationbanksacross the United States. Finally, the
report provides a brief discussion of the advantages and disadvantages of mitigation banking.

36. Riddle, Elizabeth PMay 1988. Mitigation Banks: Unmitigatedisaster orSoundinvestment?In
Proceedings othe NationalWetland Symposium:Mitigation of Impacts and_osses Jon A. Kusler,
Millicent L. Quammenand Gail Brooks(eds.); pp.353 - 358. TechnicalReport Number 3. New
Orleans, Louisiana: Association of State Wetland Managers, Inc.
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The authoibegins by defining the tertimitigation bank", drawing distinctions among mitigation banks,
mitigation projects,andin-lieu fee programs.Shediscusses the advantagesnaifigation banking,including:
(1) it places responsibilitior bank design omesourceagencies which have experiencanitigation andwhich
are motivated to complemmitigation projectsy2) it eliminatesdelay between thdoss ofwetland values at
a project site andompensatiotfior thosevalues at a mitigation sit¢3) it allowsagencies taise thepolitical
and financial leverage of permit applicants to paostigation projects throughand (4) it places a price on
habitat loss, allowing developers to assess the cost effectiveness of their projects.

The authorthen discusses tldfficulties involved in mitigationbanking,including (1) the possibility
that banks will fail tomeet design objectiveg# they donot do so, habitat losses resulting freachproject
may be compounded over tim¢2) the potential problems associated with coordinaindmediatingissues
among divergent interests (problems which complicated the developmentBdétthaitosLagoonmitigation
bank), (3) the difficulty of developing an equitalsled replicable methodor evaluating habitat values, (4)
the difficulty of reducing the sponsoriregency'srisk of incurring substantialmanagement or maintenance
costs (in developing theBatiquitos Lagoon mitigation bank, for example, the agreement included the
establishment of an annuity furahd aninvestment account by the develope@)d (5) the difficulty of
ensuring that the sponsorirgencyrecovers the funds gxpends in developing the banRhe author notes
that theBracut Marsh mitigation bank andthe pilot mitigation bank in SarFranciscoBay provide examples
of the last of thesdifficulties. Sheprovides guidelinesor the use of amitigation bankwhose inclusion in
formal agreements between the sponsoaggncy angbermitting agencies might help solve these problems.
She cautions resouragencies against developing orthose enhancemenprojects that providenitigation
credits.

According to theauthor,there are three reasof engaging inmitigation banking: (1) to satisfy
specific mitigationneeds (as an example, sies theCalifornia State Coast&lonservancy's Dun#itigation
Bank), (2) to consolidate habit@he cites th@8racutMarshMitigation Bank),and(3) to accomplish regional
restoration goalgas potentialexamples, sheites theHumboldt Bay salt marshesand California's major
ports).

37. Riddle, Elizabeth RandMelanie F. Denninger. Februat®86. Coastal Wetland MitigatioBanks:
The California State Coastalonservancy Experienceln Proceedings of th&lational Wetland
Assessment SymposiumJon A. Kuslerand Patricia Riexinger(eds.); pp.260 - 264. Technical
Report Number 1. Portland, Maine: Association of State Wetland Managers, Inc.

This article discusses thgtanning and management effective off-sitewetland mitigationthrough
the use of mitigatiorbanking. It does sérom the perspective of th€alifornia State Coastdlonservancy.
Its analysis is based on tlaaithors'experiences irHumboldt Bay, SanFranciscoBay, andthe LosAngeles
area. The authors provide their recommendations on the development of a mitigation bank.

According to theauthors, it is essential that mitigatibank sponsors commit to completion of the
mitigation progam, and that they are willing to bear mitigation costs for arindefinite period. Once the
sponsors' commitment is establishéte authors suggest, amdvisory workinggroup should be established
which consists of those parties to timtigation process who withavedecision-making authorityThe authors

119



Wetland Mitigation
Banking Annotated Bibliography

recommendhat these persons develop program guidelines to be incorporateal formalagreementor the
use of the bank.

The authors also suggest that regiomatlandrestoration goals bestablished to direct site selection
and enhancement plan design. As an examplisfprocess, thauthors citethe Humboldt Bay working
group's use of goals to develop its mitigati@mk. According to thauthors the bankworking groupshould
define its criteria for site selecticand prepare an inventory pbtential mitigationbank sites. The authors
discuss criteria the workingroup should considemndthe importance of site selection. Finally, tngthors
suggest, the workingroup should prioritize potentidanksites,andconsider barriers to their use. Here the
authors discuss obstacles encountered duhiegsite selection process ifumboldtBay, SanFrancisco Bay,
and Los Angeles and Orange Counties.

Once theestablishment of a mitigatiobank appears likelythe authors suggest, formahanagement
and mitigationbank agreementshould besigned. The working group should revievihe regional wetland
restorationgoals,andshould evaluate existingnd projected habitat values. A site-speci#ithancement plan
should then be finalized.

After enhancement of tHeank iscompleted, according to tleithorsthe sponsomustdetermine the
cost to the permit applicant.The authors discusghese costsand the reasondor holding applicants
responsible fothe costs ofmanaging andnonitoringthe bank. Finally, thauthors reportthe mitigation bank
unit cost must be determined. A genetdk is to allowapplicants to usenly theunits of habitat value
added on a bangite to compensat®r projectdevelopment impacts, keeping in mind tieal of no net loss
of wetlands.

38. Russell, Steve C. Aprl983. Virginia Develops Wetlan@ank AASHTO Quarterly.pp. 16 - 17.

In this article, the Virginia Department éfighways andTransportation relates its creation in 1982
of the Wetland Bank.The Wetland Bank is an eleven-acsalt marsh in a state-owndwrrow pit, adjacent
to a tidal tributary of the Elizabeth River. Shortly after the bank's creation, the Department earmarked
approximately0.55 acres of the marsh to compenséte the wetland impacts of five proposed highway
improvements irthe Tidewater areaThe Department notes that use of tinégigation banklowersthe costs
of highway construction.

39. Russell, Steve C. Aprl985. Update on WetlandBanking" in Virginia AASHTO Quarterly.p.
15.

The Virginia Department of Highwayand Transportation relates that the WetlaBank established
in 1982 isworking. About 10 percent of the eleven-abemk has been designateddifset the impacts of
seven highwayrojects.The Department predicts a ten-year lifesgan the bank,after which branches will
need to be opened. Long-temonitoring studiesre being conducted of the margttstribution tothe area's
aguatic ecosystem.
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40. Salvesen, David. June 1998anking on WetlandsUrban Land pp. 36 - 40.

The author's objective is to raise sometloé issuesaddressed at a Januat®93 "information
exchange" on wetland mitigatidsanking held by the Urbdmand Institute. Hebegins with a brief explanation
of mitigation kanking andts recent history. Heescribes threg/pes of banks:the singleowner/usembank,
the entrepreneurial bank, and the joint project.

The authorthen notes advantages omitigation banking, including (1) its ability to create large
wetlands, instead afumerous small, isolatadetlands,(2) its ability to streamline the permitting process by
making credits readily available to develope(8) its transfer of the responsibilitfor wetlandsrestoration
from developers to parties whose interest in wetlands protectagnbestronger,(4) its provision to the
private sector of incentives for the restoration of degraded wetlands.

The author argues that the chief obstacle to the development of private, market-onigigtitbn
banks isuncertainty due to the fact that the marf@t mitigation banking depends entirely on government
regulations for its continuedxistence. Hdists other issues that must bddressed if private banks are to
succeed, including: (1) ability of banks toassure regulators of successful mitigation, ¢&jablishment of
criteria for successful mitigation, (3)ming of credit sale (with respect to completion of mitigation), (4)
location ofbanks,(5) assignment of responsibilifpr long-termbankmaintenance(6) establishment ofystem
for measuing value of wetlands(7) establishment oexchangeratios for createdand filled wetlands, (8)
resolution ofquestions abouivetland type (i.e., should restoration of ortgpe of wetland compensate for
degradation of another type?), (9) resolution of questions about sequencing.

The author concludes that there is a large untapped memkahitigation banks but that the
uncertainty of the presemtstitutional climatemakestheir establishmertioo risky for investors. The article
also includes sidebars by the Environmehg Institute, Kingand Associatesandthe Disney Development
Company.

41. Schonholtz, Robertl988. San Joaquin Marsh Mitigation Program: An Example of Urban Wetland
Management on d.arge Scale In Proceedings of th&lational Wetland Symposium: Urban
Wetlands Jon A. Kusler,Sally Daly andGail Brooks (eds.); pp.336 - 339. Oakland,California:
Association of Wetland Managers, Inc.

This paperdiscusses opportunities large landholdermay have for large-scale urban wetland
management dum: (1) the long term over whichis activity in an areamay occurand(2) the broad range of
wetland types its holdingsay contain. The author citesthe SanJoaquinMarsh Mitigation Program as an
example.

The author describes the physical aspects ofS#nreJoaquinMarsh, includingits residentplant
species. He theautlinesthe methodology behindach of the steps leading to timitigation agreement. He
reports that a wetland inventory was perforrf@duse inenhancement planning ambnitoringandthat draft
enhancement plans were prepared by eattfgation program participant. A Habitat Valuenalysis was
performed in order to evaluathanges in habitatalue thatwould result frommplementing the enhancement
plan. Tenavian speciegroups were evaluated the analysis. In a table, tlaithor liststhese groups and
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representative species. He reports that the Habitat Unit figiesratedor the ten speciegroups were
combinedinto three majorspecies groups.From these groups, "riparian birds" were seledidmitigation
banking, becaus¢hey were "in kind" with impacted species. The author then details thekey points
established in the participants' agreement.

The last section of thipaperdiscusses the ability of th®anJoaquinMarsh Program to respond
positively to certain wetlands management concerns, whastresulted in part fronthe participation of a
large landowner in thdank. Theseconcerns include "“in-kind" compensation, fragmentation of important
habitat, the uncertainties associated with compensatioththe complexand time-consuming nature of
permitting.

42. Shabman, LeonarBaul ScodariandDennis King. Octobet993. Making WetlandMitigation Work:
The Private Credit Market AlternativeStaff Pape6P-93-12 Department of Agriculturand Applied
Economics, Virginia Tech. Replaces Staff Paper SP-93-5. 67 pp.

The objectives of this reponvhich revisesandsupplements an earlier report, &t¢ to describe the
operation of private markets in wetland mitigation creditdthe way in which theyare affected bgconomic
forcesandregulatory policy(2) to outlinetradingrules to promote crediharkets while limiting and allocating
risk of mitigation failure,and (3) to recommend regulatory reforms to improve the effectiveness of credit
markets as a means of protecting wetlands.

The authors cite institutional problems tiedd tomitigation failureandarguefor credit markets as
the solution tothese problems.They argue that a credit marketould (1) better marshal existingesources
and expertise than do regulatory agendi2s,overcomehe current lack of regulatomgsources by allowing
regulators to focus onfaw mitigation sites(3) make iteasierfor regulators to limiandassign liability for
bank failure, (4)reate a few large projects insteadnofmerous small isolatedetlands,and (5) make credit
available in small amounts, increasing the practicalityndfgation for small wetlands lossesThe authors
describe the effect of market forcasdregulation onthe supply ofand demandor mitigation credits. They
note that regulatory policies dictatee demandor permitsandinfluence thecost of providing credits. The
authors suggest five reforms of tradindes for credits: (1) allovgale of credits prior to mitigation project
completion, (2)establish standarder bank performance, monitoringnd managemeng3) allocate liability
for mitigation failure, (4)ensure that liability reflects real ris{§) establish rulegor credit definitionanduse.
They alsosuggesttwo regulatory reforms: (1) makeregulatory reforms to encourage marketry, and (2)
incorporate credit markets into watershed planning and management.

The authors conclude with a list of factors todulressed if the establishment of a private credit
market is an objective of regulatory polic{l) timing of credit marketability(2) bankperformance standards,
(3) bankmonitoringandmaintenance(4) long-termbank management5) financial assurance dfanksuccess,
(6) credit definitionandevaluation, (7onsistency ofmitigation requirementg8) pricing of publicly supplied
credits, (9) pricing of privately supplied credig&Q) trading area(11) watershed planninfpr banksiting and
design, and(12) watershed planning to achieve wetlacategorization. The report also includes a short
bibliography and an appendisontaining theresults of interviews with regulatorand prospective bank
entrepreneurs.
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43. Shirey, P. 1991. Regional Plansand Mitigation Banking: An Oregon Example Presented at
Wetlands in Washington Conferenc®rofessional Educatio8ystems, Inc.Eau Claire,Wisconsin.

This paper discusses tharious issues that should lekeninto considerationvhen planning a
wetland mitigation bank; these include siting, valuation, and governance issues.

44, Short,Cathleen. Julj988. Mitigation Banking Biological Report Numbe88(41). U.S. Fish and
Wildlife Service, Research and Development, Washington, D.C. 97 pp. plus appendix.

This report evaluates mitigatiobanking as aool for seeking compensatiofor project-related
resource lossesThe report opens with an explanation of mitigatibanking. Itsummarizes thadvantages
and disadvantages of bankimgth respect to more traditional approaches, as wellhasapplicability of
banking tovarious projectypes. ltcontinues with a discussion of implementation procedwvbih include
(1) regulatory coordination2) site selection, (3) creation of a forntenking agreemen{4) design of the
bank enhancement pla(B) identification ofgeographic area of applicabilit{6) establishment obanklife,
(7) creation of arinteragency team(8) selection of evaluatiomethodology(9) bank crediting and debiting,
(10) management andnaintenance,and (11) monitoring and evaluation. The report also makes
recommendations offil) deciding on the appropriateness ofmitigation bank, (2) review procedures for
mitigation bank involvement, (3) bank size, (4) bank life, (5) bank managemenbptions, (6)bank land
ownership,(7) the technical acceptability ahitigation techniques(8) banking agreementg9) evaluation
methodology,(10) debit and credit procedure(11) mitigation ratios,(12) setting a dollar value on bank
credits, (13) long-term bank management and maintenance, and (14) monitoring and evaluation.

The report provideshe legislative backgrountbr mitigation banking and araccount ofbanking's
integration into the regulatory proces$herefollows asummary of Federand stateagencyinvolvement
in mitigationbanking. Finally, theeport provides a detailed reviewtbe thirteen mitigation banks with which
FWS has beemvolved. An appendifists contactandaddressefor FWS regional mitigationbank projects.

45, Short, Cathleen1989. Wetland Creation and Restoration Efforts Associated with Mitigation Banks
In Proceedings of the Fifteenth Annual Conference on WetRedtorationand Creation F.J. Webb
(ed.); pp. 249 - 258TampaFlorida: Hillsborough Community College Institute of Florida Studies.

This article provides an overview of mitigatidranking andbrief discussions of eighmitigation
banks. The authdpegins byoutlining the purposes ofmitigation banking, the legaframework in which
banking occursandthe partiegypically involved in bankingfforts. Shenotes that th&).S. Fish andWildlife
Service has beenvolved in eight mitigatiorbankingefforts which haveincluded the creation aestoration
of wetlands, and shprovides a brief discussion @&ach of these banksThe banksinclude: the Astoria
Airport bank, Bracut Marsh, theBatiquitos Lagoon bank, theNewport Bay and Anaheim Bay banks, the
Minnesota DOT bank, the Goose Creek bank, and the North Dakota State Highway Department bank.
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The author goes on to discuss concexhsut mitigationbanking, whichinclude: (1) mitigation
banking isstill in the experimental stagemndits usefulness as a method of providpggmanent compensation
for wetlandsloss cannot be guaranteednd (2) there have beerproblems with achieving compliance with
permit conditionsandwith monitoring ofbanks. Sheiotes that these concerns bedanced by the pential
benefits of mitigationbanking, whichinclude (1) its ability to eliminate lag time between wetlandss and
compensation and (2) its ability to provide economies of scale.

The authorecommends that three questionsatldressed whemitigation banking is beingonsidered
as a method of compensatifoy a projected wetlandss: (1)how well can wemeasure wetlandsinctions
that will belost; (2) do weknow enough to create an analodoethesefunctions at a mitigation sitend (3)
do we have enough practical field experience to compefwsadaylack of specific knowledgeSheprovides
further recommendations, stressing tieedfor ongoing project monitoringndevaluation ofbankingefforts.
She concludes thatur knowledgeaboutwetlands creatioandrestoration is incompletandthat we will have
to improve this knowledge as wearry out mitigation banking efforts. The article also includes a short
bibliography.

46. Silvers, Matt and Dohinke. 1990. Mitigation Banking: Its Viability as aMitigation Mechanism
Unpublished paper, Tulane Law School, New Orleans, Louisiana. 38 pp.

This unpublished paper is an examination of the underlying thawdypractical application of
mitigation banking. The adhors analyze(1) existing mitigation requirements as a framework within which
mitigation bankingmust function, (2the advantages, disadvantagestentialdangers, andinresolved issues
surroundingmitigation banking, and3) the future of mitigationbanking andhe changes necessaryensure
its viability as a mitigationmechanism. The authors conclude by notinthe importance of developing
guidelines to aid in the early stages of ttewth of mitigationbanking. They suggest that with certain
refinements, mitigatiorbanking can be aeliable mechanisnfor offsetting the impacts of development on
wetlands.

47. Simmering,Richard and Billy Craft, John Woodardand Darryl Clark. Septembel989. An
Evaluation ofthe Tenneco LaTerrdditigation Bank ManagemenPlan. In Proceedings of a
Symposium, Marsh Management @oastal Louisiana: Effectand Issues Walter G. Duffy and
Darryl Clark (eds.)pp. 319 - 329. Biological Report Numbe89(22). Baton Rouge, Louisiana: U.S.
Department of the Interior, FisindWildlife ServiceandLouisiana Department of Natural Resources.

The introduction to this article discusstt® events leading to the establishment of Teaneco
LaTerre mitigationbank. Itincludes amap illustrating the status ofthe bank in 1982. It notes certain
provisions ofthe Tenneco LaTerre Memorandum of Agreenmamd lists the objectives of thenanagement
plan. It then describes and illustrates the structural changes as these objectives began to be achieved.

The methodologyndresultsare presentefbr (1) the historicalchange irratio of land to open water,
(2) tide level elevations at weirfbr 1986and1987, (3)average salinitand range at 1&tations during 1986
and 1987, (4) therevalence indexaluesfor monitored sites irDctober,1987,and (5) wildlife harvest for
three huntingand trapping seasons. Results showed thastructural changes haveeduced water-level
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fluctuations by aboui00% within the bank. Thedata areinsufficient to show a positive effect on salinity
levels due to structurathanges,although salinityhas decreasedfom 1982 levels. The data do not
demonstrate thahanagement hasither halted therosion process or improvedarsh quality; however, there
are indications that positive impacts are occurrilpere are n@atterns to suggest that managemehtisng
any effect on the amount of wildlifieeing harvested.The authors conclude that impacts ttee vegetative
communities are expected to occur slowly, and that further study of the bank is required.

48. Soileau,D.M. Junel984. Final Report onthe Tenneco LaTerr€orporation MitigationBanking
Proposal.Terrebonne Parish.U.S. Department of thénterior, Fishand Wildlife Service, Division
of Ecological Services, Lafayette, Louisiana. 23 pp. plus appendices.

This report describes the proposed establishment by Tehag@eore (TLT) of amitigation bank on
approximately5,000acres of coastal marshlands in Louisiafiée bankwould create fishrandwildlife habitat
benefits (credits) thalLT could use as mitigation famavoidable impacts associated with activities requiring
Army Corps of Engineer§10 or 8404permitsand Louisiana CoastaUse permits. The report includes a
discussion of the bank's proposed implementadiathoperational proceduresTheseinclude (1) period of
analysis, (2) mitigatiorcredits to béanked byTLT, (3) areas of applicability of mitigation benefi{g) sale
and trading ofmitigation credits(5) computation ofiebits fromthe mitigation bankfor permitted actions, (6)
future permit actions within the mitigation area, (7) accounting responsibilities, (8) monitoring of the mitigation
bank, and(9) establishment of a formal Memorandum A§reement. The report concludes that there is
potential for banking to becomenaorkable approach to the achievemenbffifsite mitigation of unavoidable
habitat losses. It provides recommendations for mitigation bank implementation and operation.

49. SoileauPavid M., David W.Frugeand James Brown. 1985. Mitigation Banking: A Mechanism
for Compensating Unavoidable Fisind Wildlife Habitat Losses NationalWetlands Newsletter
7(3):11-13.

This article, written byFWS officials, is dividedinto three sectiongi1) Mitigation andthe "Banking"
Concept, (2) Policyand Managemertonsiderationsand (3) Banking Benefiteand Risks. The authors note
that the FWS is optimistic that mitigatidmankingwill become a positive part of the regulatory process in the
future, but that FWS policy on mitigation banking is still in the formative stage.

The concept of mitigation evolvealt of the FishandWildlife CoordinationAct's requirement of a
determination ofmeans to preveribss of ordamage towildlife resources. The authorgdescribemitigation
banking, which the FWS defined in the eatl980's as'habitat protection or improvement actioteken
expresslyfor the purpose of compensatifiy unavoidablenecessanjosses from specififuture development
actions". Tennec®il Company'smitigation bank iscited as the best planneitigation bank todate. An
FWS report concluded that a voluntary mitigatlmanking progranshould beviewed as a viableption for
compensatingor unavoidable losses associated with permitted actions, particularly oil-related, gas-related
and other small industrial developments.
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The authorsmake policyrecommendations abotihe minimal requirements a development project
should meetefore mitigationbank credits should bepplied. Thesare: (1) that public interest benefits
should outweigh foreseeable detrimentapacts on fishand wildlife resources, (2)jhat access oproximity
to or siting in the aquatic environmeshould be required(3) that only projects incorporating the least
damagingalternatives should be eligibler use of mitigatiorbankcredits,(4) that all other avenues ahpact
avoidance andninimization should be exhausted before allowing use of mitigaeok credits,and (5) that
mitigation bank credits should be used only when on-site mitigation means are unavailable.

Management techniques recommended byatiteors includ€l) use of ehabitat-based methodology
such as the HabitdEvaluation Procedures, (2) inclusion in mitigatibanking of “in kind"credits from
wetland habitat of equal or greater value than the hdigtay impacted(3) assignment to credits ofpeeriod
of effectiveness equal to or greater than theation of the project impactsand (4) weighing of the
expenditure of time and money required to establish a mitigation bank against the expected benefits.

Finally, theauthors discusthe benefitsandrisks of mitigationbanking. As a benefithey cite the
fact that mitigationbanking puts mitigation "up-front". This reducesconflicts between developers and
regulatorsand saves money arine. As a riskthey cite the possibility thabankedcredits will be used
before means of avoidance minimization of impacthave beerexhausted. Another risk is that developers
may view mitigation banking as guaranteed approval of future permit applications.

50. Sokolove, Robert Dand Pamela D. Huang. Summ&B92. Privatization of WetlandVitigation
Banking Natural Resources and Environma(it):36.

This article discusses thepportunitiespresented by privatization of wetlandgitigation banking. The
authors discuss problems associated with on-site mitigatimharguefor mitigation banks as theolution.
They also discusghe development of the Habit&valuation Procedures (HER the creation of the
Tenneco LaTerrdMitigation Bank in Louisiana. They address concerrabout mitigationbanking,including
the potential compromise of sequencing requirementdjkibiéhood of out-of-kind mitigationthe possibility
that mitigationbankingwould create an appearance of wetlands perfoitssale; andhe risk of large-scale
bank failure.

The authors argue that mitigatibankswill allow a more efficient allocation of regulatory resources
and will improvethe success rate ofiitigation projects. Nextthey discuss theneed toprovide the private
sector with incentive$or involvement in mitigatiorbanking. They suggest that such incentives exist (among
them are thepotential financialand public relations benefits of mitigatidpanking) anadhat these incentives
will be strengthened if regulators allow mitigation banks to prosper.

The authors also argue thihe uncertainty associated withitigation bankingmust be limited through
the creation of a set gfeneric performance standarfds mitigation banks,from which specific performance
standards foindividual bankscould bederived. These standardsuld beknown to potentiabank creators,
and their satisfaction woulduarantee regulatory acceptancemifigation efforts. They would be included
in a formal banking agreemerand would address suckssues as (1the acreage of wetlands to be created
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or enhanced, (2echniquesor maintaining appropriate hydrolog8) the numberand type ofplantings, and
(4) maintenance procedures for the long-term viability of the bank site.

The authors conclude by arguing that itoisly through the involvement of the privatector in
mitigation banking that the goal of no net loss of wetlands can be achieved.

51. Tettemer, dhn M. May 1988. Mitigation Banking: Our Best Chance foLong-Term Wetlands
Preservationand Management In Proceedings of thdational Wetland Symposium:Mitigation of
Impacts and Lossegon A. Kusler, Millicent L. Quammeand Gail Brooks(eds.); pp.350 - 352.
Technical Report Number 3New Orleans, Louisiana, October 80, 1986:Association of State
Wetland Managers, Inc.

The author, aeveloper, briefly explains the conceptroitigation banking, andargues that its success
is made possible by the common interest of develapetsegulators irfinancing the long-ternenhancement,
preservation, and management of wetlands.

The author lists sources abncern whichmay discourage the acceptance roitigation banking by
regulators, including:(1) the public perception thaégulatorsare in league with develope(&) lack of rigor
in bankingevaluation procedure$3) use of acre-for-acrexchange instead afalue-for-valueexchange, (4)
difficulty of developing a formula under which to accomplish future mitigation.

The author also lists developers' arguments in favor of mitigh@émking,including: (1) wetlands
maintenanceequires funding, which developetan provide;(2) arrangements can be madéh developers
to transfer of privately held wetlands to government ownersimg to provide them with permanent
maintenance funding3) astrictly regulatory approaabnly maintains thetatus quowhich isnot an adequate
long-term objective;(4) developerscan provide ongoing funding thatvill ensure thatwetlands are not
degraded; (5) a banking systenay simplify the regulatory role(6) mitigationbanksmayhelp to meet a need
for regional habitat management planning, which land owners would welcome.

The article concludes by highlighting a few points. Mitigatlmemking issuperior to a strictly
regulatory approach, which ondttempts to maintain th&tatus quo.Bankingallows wetlands improvement
on a permanent basis; antkthodsfor evaluating wetlands values are adequake author reports thahere
is a need for (1transfer of wetlands to public ownersHigr long-term maintenance(2) creation of a
permanenbperationand maintenanckind and objectivefor wetlands,(3) development of formahgreements
that clearly define the righsndresponsibilities of involved partieand (4) improvement of communication
about successes in wetlands management.

52. U.S. Department of the Interior, Fisimd Wildlife Service. Januaryl987. Wetland Mitigation
Banking in the Municipality of AnchorageDraft reportprepared by U.Srish and Wildlife Service,
Anchorage, Alaskaor municipality of Anchorageand Anchorage Wetlands Management Tieskce.
21 pp.

The purposes of this repaate to defineand present the concept of wetlandtigation banking and
to present a framewotfior the implementation ofnitigation banking in Anchorage, Alaska. figst chapter
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provides definitions of mitigatiorand mitigation banking, and aliscussion of the potential benefits and
problems of mitigationbanking. Its second chapteutlines goalsand policies for mitigationbanking in
Anchorage. It establishes specific gofds wetlands managemenitigation and mitigation banking, and
provides general policy guidelinés the involvement of the municipality of Anchoragentitigation banking,
as well as specific guidelines on habitat value assessment methods, eligibletyyzdstageographitmits
on bank sitingmonitoring and evaluation ofbank sites, sale of creditgnd banklife. The report's third
chapter outlines a thirteen-step procéss mitigation bank establishment. Itfourth chapter sets out
guidelinesfor bank establishment, including specific recommendations onrdkes and responsibilities of
parties to the bank, osite selectionand onthe attributes ofthe banking agreementThe report's fifth and
final chapter consists of a hypothetiesdample of the establishment of a pulslitigation bank. Thereport
also includes a short bibliography and a glossary of mitigation banking terms.

53. U.S. Department of Transportation, Feddtidhway Administration. 1992. Proceedings and
Summary of khdings,FHWA WetlandMitigation Banking Workshop Alexandria, VirginiaMay 5 -
7,1992. 3 pp.

This is a summary otonclusionsagreedupon by participants inthe FHWA workshop. These
included FHWA regional and divisional officesand officials of ten states with wetlanchitigation banking
experience related thighway project development.The strategies of stathighway agencies inleveloping
banking agreements variém detailed, formahgreements witimultiple agencyparticipation, to alternative
forms of administrative managementlitaited writtenbanking agreements addressamgcific project impacts
or single agencprograms othethan8404. The participants of the workshop concluded thabking insome
form should remain an element of project mitigation activities.

54. World Wildlife Fund. 1992. Mitigation Banking: The Prosand Cons In Statewide Wetlands
Strategies: A Guide to Protectiagd Managinghe Resourcep. 68. IslandPress, Washington, D.C.

The article notes that mitigatiobanking has beemsed mainly by state highway departments to
mitigate wetlands losses from transportation projecthe success of thedsanks isoften uncertain, because
monitoring data are unavailable or measures of suchassnot beenestablished. The article also lists the
advantages and disadvantagesnufigation banking. Finally, thearticle sets forththe guidelines of the
National Wetlands PolicyForum for establishing mitigatiorbanks, whichfollow: (1) banks should be
consistent with statewide wetlands strateg({@3, contributions to &ank should bepreceded by a permit
review, (3) banksshould includeonly restored ornewly created wetlands(4) restorationand creation of
wetlands shouldprecede compensatddsses, and (5) monitoring and enforcement systemshould be
established to ensure a bank's success.

55. Zagata, Michael D1985. Mitigation By "Banking"Credits -- ALouisiana PilotProject National
Wetlands Newslettef(3):9 - 11.

This article offersthe perspective of an industry representativemitigation banking. The author
reports that administration ttie mitigation requirement 03404 ofthe Clean Water Act presents the following
problems: (1)add-on costs aftehe proposegroject's budgetingnd planningprocess(2) possibledelays
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in permit issuance(3) non-integration into &and management schen{d) off-site mitigationthat may not
directly benefit the applicant whoaysfor it, and (5) possible loss opropertytitle. The author notes the
advantages of using the Habif&taluation Procedures ttetermine the impact of a development activity on
a habitat,and provides a specific example of habitatit calculation. Hethen discusses the benefits of
mitigation banking andthe incentives it provides to industry. Finally, he discusses the Temhad@re
mitigation bank, providing details of the cred#nddebit process resultinigom the enhancement of the200
acres of wetlands in theankover the next 2%ears. From itsinvestment in this project, theuthor reports,
Tenneco expects t¢l) maintain its property and mineral rights,(2) bank enough credits to offsduture
mitigation requirements, and (3) expedite the permit process.

56. Zagata, Michael D1988. Mitigation Banking as afncentive to Industrand toFish and Wildlife
Agencies In Transactions of the Fifty-ThirdNorth American Wildlife and Natural Resources
Conferencepp. 164 - 170.

The author argues that the besiy to protect wetlands is to provide economic incentiaesvetland
preservationand enhancement. He begins dgscribing the problems with current governmeggulatory
programs. He notes that t8d04 permit process focuses on reducatyerse impacts to wetlands, rather than
on promoting wetlandsnanagement and enhancement, arglies that its result is that mitigationsisen as
a means to obtain a perm#nd not as ameans to achieve wetlangrotection. He reports that other
government incentive programs, such as subsidies or tax cfediesnvironmental protection or public
education,are passiveandfocus onpreserving thestatus quo. Finally, he pointsout that wetlands arstill
being lost,despite the fact that these regulatory programse been in place since the passage of the Water
Quality Act. Heattributes this loss tthe fact that "wetlands possesscietal valueperceived to bavorth
less in the marketplace than are property values".

The author goes on tescribe mitigatiofbanking as an incentive to wetlamqu®tection. He presents
the Tenneco LaTerrbank inlLouisiana as amarly success story. He notes that calculation&Ws show
that the life of the wetlandsill probably be extended by the bankurthermore, as dseptembed 4, 1987,
a total of 3,623creditsout of the original 158,949had beerdebitedfor eight permits. According to the
author, these figures show that: "(1) there was no rushiltve all available creditsand (2) because the
unused credits are forfeited the end of each yeathere was a definite gain to tpablic values associated
with the wetland." While banking serves tpablic, because it encourages the privedetor toengage in
activities thatbenefit the public good, &lsoserves permit applicants by allowitigem to avoid theost of
lengthy permit applicationsand byallowing them to planmitigation beforebeginning aproject. The author
concludes by noting théiankingnegotiations causagencies anahdustry to work together to maximize public
benefit rather than merely minimizing the impact of development.

Update

This annotated bibliography included works produced thral@®3. Several works reporting or
evaluating wetland mitigatiobanking experiences have bgarblished since this annotated bibliography was
produced. Included amorthose works (in addition to several reports produced ybés aspart of the
National Wetland MitigationBanking Study which ardisted on the inside cover of thigport) are the
following:
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Association of State Wetland Manageks994. Effective Mitigation: MitigationBanks andJoint Projects in
the Context of Wetland Manageme?tians Proceedings from a Nationdletland Symposium.PalmBeach
Gardens, Florida, June 24-27, 1992. 220 pp.

Crookshank, Steven L1994. Air EmissionsBanking and Trading: Analysis amichplicationsfor Wetland
Mitigation Banking Research Study #74. American Petroleum Institute, Washington, D.C. 45 pp.

Mckenzie, Tracey P. anilichael Rylko. 1994. Partnerships in Restoration MitigatioBanking. In
Partnerships & Opportunities WetlandRestoration Proceedings of a Workshop, Seattle, Washingpni|
1992, U.S. Environmental Protection Agency, Region 10, Seattle, Washington
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