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MITIGATION

Evaluating Mitigation Performance:
Functional and Condition-Based

Assessment Methods

Noted ecologist A.D. Bradshaw described
restoration ecology as the “acid test” of our
understanding of how ecosystems work. If the
goal of mitigation is to recreate a more natu-
ral, self-regulating, and self-sustaining ecosys-
tem, research has shown that wetland mitiga-
tion projects often do not meet this goal. In
fact, mitigation wetlands are often found to
be distinct from natural sites in terms of their
structure and function. Patterns in the major
differences that have been reported between
natural and mitigation sites include:

* deeper surface water at the mitiga-
tion sites;

* lower overall species diversity in
many taxonomic groups;

* substantially reduced soil nutrient
pools at mitigation sites;

* significantly different patterns of
nutrient movement, both in terms
of rates and quantities cycling
between ecosystem components; and

*» low soil nutrient availability that
propagates through mitigation sites
(limiting productivity for example)
and appears, in some cases, to set a
limit on ecosystem development.

Where they have been adopted, the use
of assessment tools and performance stan-
dards (based on hydrology, biota, and soils)
have proved effective in evaluating program
success and, by providing feedback on the
petformance of mitigation projects, helped
to improve their overall success.

When developing or adopting an as-
sessment approach to evaluate mitigation
performance, a central question is, what
should be measured? Two broad assess-
ment approaches have emerged over the
past few decades, functional assessment
methods, designed to evaluate a set of func-
tions at a given site, and measures of eco-
logical condition, such as Indexes of Biotic
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Integrity (IBIs), which assess the ecological
condition of a site. Both approaches are
fundamentally data-driven, depending on
data collected at reference standard sites to
determine the characteristics of the “least
impacted” reference wetland for each class.
Functional assessment methods result in a
score for each function, typically 8-12 per
wetland, while condition assessments re-
port a single score.

The use of assessment methods evolved
from the need to implement provisions of
the federal Clean Water Act. In particular,
the goal of the Act is to maintain and re-
store the chemical, physical, and biological
integrity (sometimes referred to as condi-
tion) of the nation’s waters. State, tribal,
and national mitigation policies, and more
recently the federal Compensatory Mitiga-
tion Rule, have been adopted to help attain
the goal. Much of this regulation has been
distilled by wetland regulatory programs
into the policy goal of “no net loss” of wet-
land acres, function, and condition. That
is to say that unavoidable losses associated
with a permit action generally need to be
replaced through mitigation activity. Until
more recent times, the analysis needed to
balance wetland loss and mitigation ben-
efits focused on functional assessment.
However, program experience has revealed
that functions are notoriously difficult to
measure directly, because they typically re-
quire repeated measures of different ecosys-
tem processes. For example, it is laborious
and time-consuming to quantify ecosystem
processes, such as primary productivity, de-
composition, or carbon sequestration.

From an ecological standpoint, wet-
lands perform a wide variety of functions
at a hierarchy of scales ranging from the
specific, e.g., carbon sequestration, to the
broad, e.g., biogeochemical cycling, as
a result of their physical, chemical, and
biological characteristics. At the highest

“[P]rogram experience
has revealed that
functions are
notoriously difficult

to measure directly,
because they typically
require repeated
measures of different
ecosystem processes.”

level of this hierarchy is the maintenance
of ecological integrity, the function that
encompasses all ecosystem structure and
processes (as described in one of the first
hydrogeomorphic (HGM) documents
by R. Daniel Smith et al., U.S. Army
Corrs OF ENGINEERS, TECHNICAL RE-
PORT WRP-DE-9, An APPROACH FOR
Assessing WeTLaAND Funcrions Using
HyproGgeoMorpHIC CLASSIFICATION,
REFERENCE WETLANDS, AND FUNCTIONAL
Inpices (1995)). In this view, the link be-
tween function and condition lies in the
assumption that ecological integrity is an
integrating “super” function of wetlands.
If condition is excellent, i.e., equal to ref-
erence standard condition, then the eco-
logical integrity of the wetland is intact,
and the functions typical of that wetland
type are assumed to occur at reference
standard levels. As condition declines,
and the departure from reference standard
sites increases, the functions characteristic
of that wetland class are also altered.
Functional assessments use structural
measures of the biological, physical, and
chemical characteristics of a site, and
combine them using simple mathemati-
cal formulas to indicate a set of functions,
thus functional capacity is inferred from
a set of structural and stressor measures.
Similarly, wetland IBIs use structural at-
tributes of the biological community, e.g.,
plants, macroinvertebrates, or amphib-
ians, and assume that as those attributes
deviate from those at reference standard
sites, ecological condition declines. If the
overall condition is deemed to be good (or
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poor), then the functions that support, or
are supported by, that structure are also
deemed to be good (or poor) for that
wetland class, relative to reference sites.
Condition-based assessment tools, such as
an IBI, offer an alternarive to functional
measures in assessing whether a wetland
of equivalent condition and function to
the one lost has been replaced through the
mitigation process.

Asan example, the Ohio Environmen-
tal Protection Agency (OEPA) has been
using measures of condition to ensure eco-
logical parity and functional replacement
in both their regulatory program, and as
a tool for the ambient assessment of wet-
lands in the state. This is 4 model of how
to operationalize this approach including
determination of mitigation ratios (see re-
ports by the OEPA; see http://www.epa.
state.oh.us/dsw/wetlands/WetlandEcolo-
gySection.aspx). Ultimately, if the miti-
gation wetland that results is of the same
HGM class and vegetation type, which by
definition perform the same functions as
the impacted site, and if there is a no net
loss of actes, and if its condition is equiva-
lent to or higher than the impacted wet-
land, there is a high likelihood that func-
tional replacement has occurred, and that
the overall status of the wetland resources
has been protected.

The choice of which approach to use
depends, of course, on the goals of the as-
sessment program. If the goal is to track
replacement of a specific rate of ecosystem
function, a functional assessment might be
used. If the program goal is to evaluate the
overall performance of wetland mitigation
projects or programs in a state or region,
condition-based approaches may be em-
ployed. For example, condition assessment
can be combined with probabilistic sam-
pling of a population of natural wetlands
(both reference standard and reference
wetlands) and compared with a sample of
mitigation wetlands. This will help with
the establishment of mitigation perfor-
mance standards that best reflect reference
condition in a region and that can inform
decisions about the ecological suitability of
proposed mitigation sites. W

-Siobban Fennessy,
Professor of Biology, Kenyon College

INTERAGENCY REVIEW TEAMS

Post-Mitigation Rule IRTs in New
England: Overseeing Transitions
From Pre-Rule to Rule-Compliant
In-Lieu Fee Programs

The New England District of the U.S. Army
Corps of Engineers (the Corps) covers six
states, which offers both opportunities for
learning and challenges for overseeing six
different approaches to aquatic resources.
The advantage is that we can learn from the
experiences with mitigation in one state
when dealing with the other states, bur the
disadvantage is that all six states have dif-
ferent laws related to aquatic resources and
mitigation. Also, we have just one region of
the U.S. Environmental Protection Agency
(EPA), the U.S. Fish and Wildlife Service
(FWS), and the National Marine Fisheries
Service (NMFS) with whom to coordinate,
so there is much overlap between the fed-
eral members of the Interagency Review
Teams (IRTs).

The region differs from much of the
rest of the country in that we have no ap-
proved mitigation banks, and only one
department of transportation (DOT)
umbrella bank in process. However, we
have fairly new (early 2008), but active,
in-lieu fee (ILF) programs in three states,
one just approved in January 2011, and
discussions on ILF program establishment
in two others.

Maine, Massachusetts, and New
Hampshire established ILF programs that
pre-date the 2008 Mitigation Rule. As a
result, all are in the process of developing
Mitigation Rule-compliant programs with
varying challenges to address. The Associa-
tion of State Wetland Managers has set up
a monthly conference call for states across
the country developing compliant pro-
grams; this has proven to be a good forum
in which to share frustrations, confusion,
and potential solutions. For these three
New England states, there are several im-
portant components of becoming compli-
ant: establish formal IRTs; develop com-

prehensive planning frameworks (CPFs);
determine advance credits; and incorporate
the best of the existing programs while fol-
lowing the Mitigation Rule.

Revise the ILF instrument to estab-
lish formal IRT; (33 C.ER. $§$332.2 and
332.8(6)(2,4,5): The Mitigation Rule re-
quires the District Engineer to approve
all ILF and mitigation banking decisions,
meaning that compliant instruments must
afford the Corps veto power over proposed
ILF mitgation sites. In New Hampshire,
the Corps and EPA have been the only fed-
eral agencies actively involved in the ILF
program, and the Corps already must ap-
prove all projects selected for funding, as
must the state’s Wetland Council. While
the formal IRT to review the proposed new
instrument will include the FWS and the
NMES, these agencies have limited staff re-
sources and would generally have to limit
involvement to reading e-mails. The state
will also need to decide if it would like
participation of state resources agencies on
the IRT, since some are already on the site
selection committee, which selects projects
to recommend for funding.

In Maine, the existing program does
not specifically reference an IRT nam-
ing the federal and state agencies involved
and their roles, but there is an IRT for the
pending DOT umbrella bank comprised of
the Corps, EPA, the FWS, the NMFS, the
Maine Department of Environmental Pro-
ection (MEDEP), the Maine Department
of Inland Fisheries and Wildlife, and the
Maine Land Use Regulatory Commission.
The Corps plans to use this IRT with the
ILF program, except for the MEDEP, which
is the sponsor of the ILF program.

The Massachusetts program, sponsored
by the Massachusetts Department of Ma-
rine Fisheries (MADMF), is specifically for
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