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| am Professor of Botany and Aldo Leopold Chair of Restoration Ecology at the
University of Wisconsin-Madison. | have studied wetland and other aquatic
ecosystems for over 45 years, and have more than 250 peer-reviewed publications. |
have served on 4 panels of the National Research Council of the National Academy
of Sciences, including a role as chair of the 2001 panel requested by the U.S. Army
Corps of Engineers and the U.S. Environmental Protection Agency to review the
science and practice of wetland mitigation and to make recommendations for future
practices. Itissued a report called Compensating for Wetland Losses Under the Clean
Water Act. This report was broadly embraced by the U.S. Army Corps of Engineers,
which issued a memorandum to the field in 2003 highlighting key recommendations,
reaffirming them, and calling the recommendations of this report either a “basic
requirement for mitigation success” or a “guide for mitigation site selection.” U.S.
Army Corps of Engineers, Memorandum to the Field on Adaptation of NAS
Guidelines (Oct. 29, 2003). My comments on the 2013 Draft Environmental Impact
Statement for this project draw heavily from this work and build on early comments
| have made about this project based on extensive review of this and earlier versions
of the environmental impact statement.

In my comments in 2006, | concluded: “[T] he claim that this mitigation fully
offsets project impacts on aquatic resources is completely inconsistent with scientific
understanding of wetland functioning, wetland replacement, wetland restoration,
and mitigation of other aquatic areas, as well as inconsistent with established
practice under the Section 404 program.4 The claim is so outside the range of
reasonable scientific understanding that it cannot be seriously advanced as science-
based. It therefore should be disregarded.” The final version of that Environmental
Impact Statement was rejected by the federal District Court in the United States as
arbitrary and capricious.

My judgment about the previous EIS also applies to the new one based on my
review of large portions of the new draft EIS, including its key analyses of project
impacts and mitigation. A striking feature of the new mitigation proposal is that the
use of an updated and longer period of hydrologic record indicates that the project
area is yet more frequently flooded than previously identified, with a large
expansion of the two-year floodplain for example, and yet the proposed mitigation
has roughly stayed the same or even declined from the previous mitigation found to



be inadequate. The main change is that the Corps is now relying on forms of
mitigation that the Corps itself previously did not claim would provide the benefits
now claimed. These include the following:

. A new and unsupported claim that work on Big Oak Tree State will
provide vast fish habitat even though it is clear that river fish will
have little or no access to the Park during their spawning and rearing
periods;

. The claim that a few hundred acres of floodplain ponds will
compensate for vast losses of inundation on thousands of acres of
forested and farmed wetlands based on a changed system for
scoring floodplain ponds and the unexplained rejection of previous
agreements with the US Fish & Wildlife Service that borrow pits and
other permanent water bodies should only be used to compensate
for loss of other floodplain pond habitat;

. Reliance for mitigation on thousands of acres of reforestation of
batture lands, which are different from the project area while
previous versions of the EIS proposed little reliance on batture lands
because of this inappropriate hydrology;

. Claiming wetland mitigation credit for the Ten Mile Pond waterfowl
management area, a site which has long existed and was created by
state agencies and which the Corps never claimed mitigation credit
for before in the several previous draft and final environmental
impact statements;

. Abandonment of plans to create a multi-hundred acre shorebird
management area (itself inadequate) based in large part on the
theory that Ten Mile Pond will mitigate most of the habitat and in
part apparently on the theory that shorebird mitigation is not
necessary.

| divide these comments into the following sections: (1) summary of the core
effect of the project and (2) proposed impacts on wetlands; (3) the inconsistency
between proposed mitigation plans (and the analysis of those plans) and the now
scientifically accepted core principles of mitigation for wetlands and other aquatic
ecosystems; (4) flaws with the reliance on HEP models; (5) how the shorebird
mitigation analysis highlights those flaws; and (6) how the lack of a detailed
mitigation plan is also inconsistent with wetland mitigation practice and the
requirements for scientific evaluation.

1. Core Effect of Project and Mitigation

The core ecological importance of the project area is based on three key but



simple points. First, the Mississippi River ecosystem depends on regular and variable
overflow of the river channel into an extensive and diverse floodplain, which
provides direct habitat for the majority of river fish and the vast majority of
waterfowl, shorebirds and other animal life and indirectly supports the river food
chain. Second, more than 90% of this connected floodplain has been eliminated,
which not only makes all floodplain rare but also makes calm, connected backwater
capable of maintaining shallow-water areas over diverse flood conditions even more
rare. Third, the project area is one of the largest remaining such habitats along the
Mississippi River. According to Corps analyses, the two-year floodplain in the New
Madrid and St. Johns Bayou basin now extends to roughly 45,000 acres, the five-year
floodplain to 76,000 acres, and the area inundated by the river at some time more
than 100,000 acres. .

At various places, the DEIS attempts to disparage the ecological value of the
project site on the grounds that it is altered both hydrologically, through alteration
of the Mississippi River’s basic flows, and vegetatively, through clearing of most of
the land for agriculture. It is true that these alterations somewhat alter and
somewhat reduce the ecological functions. But virtually all aquatic ecosystems in
the United States are heavily altered. The project area is as close to providing the
functions of natural floodplains as can exist almost anywhere on the lower
Mississippi River. It would be more accurate to say that in such a changed system,
the persistence of the critical elements of floodplain functions by the project makes
this site more important, not less.

2. Wetland Impacts

Of the tens of thousands of acres of regularly inundated floodplain, many are
wetlands. The Corps of Engineers itself has acknowledged 14,040 acres of vegetated
wetlands within the five-year floodplain. Virtually all of these acres will have their
inundation areas and periods heavily diminished. That is in part because they are
above the water levels at which gates will be closed at different times of the year,
and in part because pumping and blockage of water will reduce the quantity of
water that will remain in the floodplain after initial flooding. This assessment of
14,040 acres corresponds roughly with EPA’s assessment of 14,614 acres of naturally
vegetated wetlands within the five-year zone.

EPA, however, also identified acres within the basins above the 5-year flood
zone. The DEIS indicates the Corps’ intent to ignore impacts on these wetlands on
the theory that they are little influenced by backwater flooding. It is true that the
flooding from the river will not be the principal source of water for these wetlands,
but further reduction in flooding is likely to alter these wetlands as well. These
impacts therefore should be counted.



The even larger concern is “farmed wetlands.” The DEIS announces that it
will consider only 1,096 acres of farmed wetlands based on estimates provided by
NRCS. However, there is no analytical basis offered to justify these delineations.
This estimate of farmed wetlands conflicts with analysis by EPA as part of an
interagency team. The EPA analysis is expressed in EPA document titled: St. Johns
Bayou/New Madrid Floodway Wetland Assessment Probability Survey Design, and
an October 21, 2011 St. Johns Bayou and New Madrid Floodway (SJ/NMF) Wetland
Assessment, both of which were obtained from the EPA. This analysis found 42,985
acres of farmed wetlands within the five-year flood zone of both basins (Probability
Survey Design p. 4).

The two EPA documents provide extensive explanation of the methodologies
employed, which included bench surveys using aerial photographs and field
analyses. These methodologies were proper. Farmed wetlands are areas that were
naturally vegetated wetlands as evidenced by their wetland (“hydric”) soils, which
have been cleared for farming but are still flooded enough to meet hydrology
criteria. The principal challenge in identifying these wetlands is determining their
flood regimes. Water can come to these areas from precipitation, from local runoff
and, in the case of the project area, from backwater flooding. Because there are no
direct multi-year measurements that capture all these sources of water, the federal
agencies that share responsibilities for wetlands have developed so-called “mapping
conventions” that indicate the presence of extended flooding from various visual
signatures in aerial photographs. They have also identified direct “secondary”
hydrologic indicators that can be used at the field level. The EPA documents
indicated that both tools were employed, including field visits by personnel from
multiple agencies. The field visits also verified the presence of hydric soils. There is
no reason to doubt the EPA assessment.

Even more definitively, the Corps’ own hydrologic data substantiate that
there are roughly 9,200 acres of farmed wetlands created by backwater flooding. |
illustrate how:

. The DEIS states the accepted view that the vast majority of the
project area has hydric soils (and the existing of such soils has not
been in dispute for the inundated parts of the project).

. The DEIS states at several points that a farmed wetland is any
farmed area that has hydric soils and is flooded for 15 consecutive
days during the growing season at least once every other year. In
Table 3 and 7 of the Hydraulics Appendix at C-8, the Corps also
states that the growing season used to delineate wetlands for the
project is March 20" to November 11. The same tables also
provide the flood line, not for 15-day inundation but for 14-day



inundation in each basin in Tables 3 and 7 of the DEIS. Those flood
lines are 287.1 in St. Johns and 287.7 in New Madrid. Using Tables
3.1 and 3.2 of the DEIS, these elevations can then be applied to
determine the quantity of agricultural land that is flooded for 14
consecutive days in both basins, and they come to 9,207 acres.
(Tables 3.1 and 3.2 provide data only for foot level elevations, not
tenths of a foot. But the DEIS indicates that the Corps interpolated
linearly to derive areas inundated at tenths of a foot from these data
and these calculations do the same). Tables 3 and 7 also show the
14-day inundation line after the project is built, and from that it can
be found that 8,280 acres of these wetlands will no longer meet
wetland criteria under the proposed project.

These data that find 9,207 acres of farmed wetland are for 14 consecutive
days. They are a reasonable proxy for 15-day inundation. However, calculations of
the 15-consecutive-day line were undertaken by Dr. Amy Lerner, a geographer at
Princeton University, using a common statistical program and based on an excel
spreadsheet of the Corps’ sump elevation data presented in the hydraulics appendix
and provided by the Corps to the Fish & Wildlife Service. This analysis shows that
the 15-day flood elevation line is virtually identical at 287.7 in the New Madrid
Floodway and 287 in the St. Johns Bayou Basin. Using these flood elevations with
the data provided in Tables 3.1 and 3.2 of the DEIS shows that 9,174 acres of
agricultural land meet the inundation for farmed wetlands. Based on the
stipulations in the DEIS that the vast majority of the project area has hydric soils, and
the field analyses described in the EPA wetland documents that found hydric soils, |
therefore conclude that at a minimum 9,174 acres meet the legal criteria for farmed
wetland.

To emphasize, these data are the Corps’ own analysis of which acres in the
project area flood from Mississippi River backwater, on what dates and for how long.
The same hydrologic analysis underlies virtually every aspect of the EIS, from
analysis of flood damages to analyses of the various habitat impacts. Itis
inconsistent and unjustified for the Corps to rely on this hydrologic analysis for all
other analyses of the project and to ignore their implications for wetlands. | also
emphasize that this analysis does not undercut the EPA analysis, which is based on
approved interagency methodologies for examining the presence of water from
additional sources beyond backwater flooding

The Corps has disputed that the elimination of backwater flooding on
vegetated wetlands will eliminate their wetland status, but the Corps’ own
hydrologic analysis shows that the project will eliminate 8,280 acres of farmed
wetlands. That is significant. Generally accepted wetland mitigation policy applied by



the Corps and the EPA to private parties under Section 404 calls for no net loss of
wetland acres as well as functions. That is also the accepted scientific
recommendation, dating to the Conservation Foundation’s 1988 call for no net loss
of acreage and function. However, none of the proposed mitigation will restore or
create wetlands where they do not now exist.

This level of wetland impacts is large compared to other permitted projects.
| am not aware of any permit issued under the Clean Water Act allowing the
elimination of over 8,000 acres of wetland, and based on my experience of observing
the federal wetland program, that level of impacts would not be permitted primarily
for the economic benefits of agricultural drainage.

3. Functions of Farmed Wetlands and Inundated Agricultural Lands

The DEIS also states that it can ignore farmed wetlands (apart from those
found by NRCS) because they do not provide wetland functions. The DEIS contains
the following extraordinary statements: “An overwhelming amount of scientific
literature concludes that while vegetated wetlands provide numerous ecological
beneficial goods and services, wet agricultural areas provide a disservice and are
largely anathema to conservation.” DEIS p. 75. It supports this statement with 13
references, one of which is to a paper of mine. It also states on p. 76: “Farmland,
whether considered farmed wetlands or prior converted cropland, in the project
area provides an ecological disservice to nutrient removal.” It further states: “Prior
converted cropland was not considered wetlands because these areas have been so
degraded that they no longer provide any significant wetland function.” There are
several basic flaws with this argument.

First, the DEIS admits that both farmed wetlands and even areas that might
qualify as prior converted cropland in the project area provide important functions
as habitat for fish, and water-dependent wildlife. These are wetland functions as
specifically defined by the section 404(b)(1) guidelines. C.F.R 230.30-230.32

Second, the literature cited does not support the claims. For example, the
paper of mine in Frontiers in Ecology and Environment 1:65-72 (2003) is about the
ecological damage caused by the impacts of wetland loss, primarily drainage, to
agriculture. It is about the impact of activities such as this project. It does not
address the intermediate values of agricultural areas that remain inundated for
extensive periods. To the extent | can tell, neither do the other articles cited.

Third and most fundamentally, the Corps is confusing the impact of fully
drained wetlands for agriculture and the impact of the remaining inundation.
Agricultural lands, of course, use fertilizer and are sources of nitrogen pollution to



the Gulf of Mexico. The primary sources of that pollution are fully drained
agricultural lands in the drainage, particularly those areas with extensive tile
drainage. The question is, what is the impact of longer inundation on those lands
that remain inundated for many days? That includes those areas inundated long
enough to be considered farmed wetlands and those inundated not quite long
enough but still extensively.

The short answer is that the flooding in these areas will provide extensive
water quality treatment. Wetlands “denitrify” nitrate, the form that runs off farm
fields, through microbial activities that are present in saturated soils. Even two or
three days of saturated soil conditions are enough to cause soils to become
anaerobic and to start to denitrify. Large wetland areas are particularly effective
because of the combination of conditions that will allow both nitrification and
denitrification. The project area farmed wetlands and flooded agricultural fields
tend to be flooded for many days, long enough to create these conditions. They
therefore serve as a filter for pollutants running of agricultural fields higher up in the
landscape, for pollutants in the soils of the agricultural lands themselves, and for
pollutants in Mississippi River waters that back up into the floodplain.

Because of these values, restoration of wetlands, even farmed wetlands, has
been identified as an important strategy for addressing the problems of the so-called
“dead zone” in the Gulf of Mexico due to nitrogen runoff in the Mississippi River
watershed.

Dr. Christopher Woltemade has provided previous reports and testimony
about the large water quality benefits that can be estimated from the project area
cite. Nothing in the materials cited would undercut that analysis.

4. Fundamental Scientific Flaws with the Proposed Mitigation

A striking feature of the mitigation proposed for the project is that it does not
involve restoring wetland or floodplain hydrology to any areas that are not already
frequently flooded. | attach on the next page a table of the principal mitigation
proposed for the project in the fisheries appendix, and it shows how much of the
mitigation proposed is based on artificial hydrologic manipulation of existing
wetland areas. They include Big Oak Tree State Park and Riley Lake, both of which
will have levees built around them to artificially manage water levels. The mitigation
plans for waterfowl and shorebirds also rely heavily on artificial hydrologic
manipulation of relatively small impoundments that will be surrounded by levees
and manipulated through pumps. That includes Ten Mile Pond. The waterfowl
mitigation also includes a proposal to close the gates and maintain waters
permanently or semi-permanently inundated in the lower parts of the basins in



December or January for waterfowl.

Apart from hydrologic manipulation, the mitigation is to be supplied by
altering the vegetation of existing flooded lands. They include bottomland
hardwood (BLH) reforestation on lands that already flood (and in fact many of which
will flood less frequently as a result of the project). Weighted by mid-season fish
mitigation, 58% of the mitigation is provided by roughly 3,200 acres of reforestation
in lands that will be behind levees and additionally drained by the project, and the
vast bulk of the remainder is provided by batture lands between the levees. These
lands also already flood, and have dramatically different hydrology, temperatures,
flood durations.

In effect, compared to the project areas impacted, including 75,000 acres in
the five-year floodplain, the mitigation is modest in area (8,700 acres excluding Ten
Mile Pond, which already exists), involves no re-inundation of areas to offset the
areas no longer inundated, and focuses heavily on artificial hydrologic management
and structures of these smaller areas.

Table 23. Fisheries compensatory mitigation benefits (AAHU) in the St. Johns

Bayou Basin.

Mitigation Acres Early Mid Late
Impacts -386.6 -4413 -2453
BLH Restoration < 285’ 400 40.7 419 154
BLH Restoration < 5-year 1.816 1242 1279 50.1
Riparian Buffer Strips 47 5.9 5.6 1.8
Ecologically Designed Borrow Pits 387 268 .4 268 4 268 4
Net Gain 526 25 904

Table 24. Fisheries compensatory mitigation benefits (AAHU) in the New Madrid

Floodway.
Mitigation Acres Early Mid Late
Impacts -1,729.5 -2,061.1 -1.165.8
Big Oak Tree State Park and 2,800 914.0 889.5 5773
Surrounding Area
BLH Restoration < 285’ 387 61.7 705 0.0
BLH Restoration < 5-year 1,970 1793 847 00
Batture Land Reforestation 3.050 6924 6924 3102
Ecologically Designed Borrow Pits 60 41.6 41.6 41.6
Floodplain Lake 432 326.8 326.8 326.8
Net Gain 486.2 444 90.1




Borrowing from my 2006 report, | explain why this mitigation is inconsistent
with science, including modern understanding of how aquatic ecosystems function
and of the efficacious mitigation of impacts on wetlands and aquatic ecosystems..

a. Inconsistency with accepted understanding of the importance of
natural hydrology

Aquatic and wetland ecologists agree that natural hydrologic patterns are
critical to the ecological functions of rivers and wetlands. In a report on riparian
areas that include floodplains, the National Research Council committee called
hydrology the “master variable” in driving the ecology of riparian areas, whose key
components include not just broad averages but magnitude of water, frequency,
duration, timing and rate of change. National Research Council, Riparian Areas,
Functions and Strategy for Management (2002)."

The focus on preserving and/or restoring natural hydrologic patterns reflects
humility about the limits of our understanding of the role played by each variable for
different ecological functions and hard-taught lessons about how alterations of
natural hydrology have often had strong effects that were not well understood. For
example, disruption of natural flow patterns, and the timing and amount of wet and
dry conditions, of Florida’s Everglades are believed to be the root cause of the great
declines of its fish and wildlife, and the restoration of these natural patterns of flow
was the principal goal of a more than $8-billion restoration plan authorized by
Congress.

As early as 1852, Charles Ellet wrote in Overflows of the Delta. (Prepared
under instructions from the War Department, Washington) that the Mississippi River
was overflowing because of agriculture and levees that prevented floodwaters from
moving onto their former floodplains. p. 24. The disruption of natural hydrology
caused by levees is believed to be the root cause of the disappearance of more than
a million acres of wetlands in coastal Louisiana and a significant contributor to
increased hurricane damages. The Corps has proposed an even more expensive plan
to restore natural hydrology to reverse the losses of these wetlands. And while these
are two of the most high-profile examples of unintended negative consequences of

1 This report explicitly addresses wetland mitigation. However, the same
scientific principles apply to any mitigation activity required to offset impacts on
aquatic ecosystems, including floodplain habitat for fish whether or not they
qualify as wetlands. The Clean Water Act Section 404(b)(1) guidelines require
that impacts on fish habitat be offset in general, as well as impacts on wetlands



altering natural hydrological conditions, hundreds of papers on rivers and wetlands
have demonstrated adverse ecological consequences from hydrologic alteration for
countless other rivers and wetlands. Numerous other papers have demonstrated
that efforts to restore wetland and river habitat without restoring natural hydrologic
patterns nearly always fail to reproduce key aquatic functions.

For these reasons and more, the report of the National Research Council of
the National Academy of Sciences, prepared by the committee that | chaired,
strongly emphasized the importance of naturally variable hydrological conditions.
One of the major guidelines it set forth for wetland mitigation was as follows:
“Restore or develop naturally variable hydrological conditions. Promote naturally
variable hydrology, with emphasis on enabling fluctuations in water flow and level,
and duration, and frequency of change, representative of other comparable
wetlands in the same landscape setting.” National Research Council, Compensating
for Wetland Losses Under the Clean Water Act p. 125 (2001). The report also stated,
“Hydrology is most often cited as the primary driving force influencing wetland
development, structure, functioning, and persistence. Proper placement within the
landscape of compensatory wetlands to establish hydrological equivalence is
necessary for wetland sustainability.” Ibid p. 45. Elsewhere, the report stressed,
“Hydrological variability should be incorporated into wetland mitigation design and
evaluation. . .. Hydrological functionality should be based on comparisons to
reference sites during the same time period.” Ibid p. 45. The reference to “reference
sites” is to provide a mechanism for imitating natural hydrology.

The Corps officially embraced this recommendation in its 2003 Mitigation
Memo. This memo states: "Natural hydrology is the most important factor in the
development of successful mitigation. Wetlands and other waters are very dynamic,
and dependent on natural seasonal and yearly variations that are unlikely to be
sustainable in a controlled hydrologic environment.” This memo went on to refer to
our recommendation to establish natural hydrology as a “basic requirement.”

The Corps’ claim for this project that the loss of a vast area of seasonally
flooded aquatic habitat could be replaced by unnaturally extended flooding on a
small area of already existing wetlands would be an extreme example of what the
NRC report recommended against.

b. Improper reliance on engineered hydrology
Related to the biological importance of natural hydrology is the report’s
strong recommendation against the reliance on engineering structures even to

establish natural hydrology, let alone to distort it. Our report discussed problems
with the use of engineering structures to establish hydrology, and stated “natural
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hydrology should be allowed to become reestablished rather than finessed through
active engineering devices to mimic a natural hydroperiod,” i.e., a naturally variable
hydrology. The Corps has accepted this recommendation as well, and writes in its
memo regarding adoption of NAS recommendations, “Artificial structures and
mechanisms should be used only temporarily. Complex engineering and solely
artificial mechanisms to maintain water flow normally will not be acceptable in a
mitigation proposal.”

Because the Corps’ proposed mitigation relies on these kinds of artificial
engineering structures, not just for fish but also for waterfowl and shorebirds, this
proposed mitigation violates its own established principles.

c. Inconsistency with importance of spatial extent and landscape position

The importance of preserving or reestablishing natural hydrologic variability
is closely related to the importance reflected in landscape position. The NRC report
notes that “[Ilandscapes have natural patterns that maximize the value and function
of individual habitats.” The report also encourages the preservation of “large buffers
and connectivity to other wetlands,” and generally recommends locating mitigation
sites in comparable landscape positions and with comparable hydrology as the
impact site. NRC Report p. 124. Noting that “slight differences in topography,” i.e.,
elevation, have major impacts on hydrology and associated plants and animals, the
report also calls for providing “appropriately heterogeneous topography.” Ibid p.
127. The Corps has endorsed this recommendation as well in the 2003 Mitigation
Memo. For example, it writes, “attempting to place mitigation in a dissimilar
ecological complex than that of the impact water is expected to result in a
wetland/water unlikely to replace the functions of the wetland/water that was lost.”
Memo p. 6. It also emphasizes the need for varied topography Memo p. 8-9.

For this project, the Corps proposes to create small areas to be managed in
uniform ways as replacement for lost functions on an extensive expanse of wetlands
and floodplain habitats with varied topography, extensive contiguity and, for much
of the land, open hydrologic connectivity. This proposal violates the NRC panel’s
recommendations as well.

The rationale for the NRC panel’s recommendations applies fully to the
proposed project. The project area, according to the 2002 EIS, supports a wide range
of fish, bird and amphibian species. These diverse species will use different kinds of
habitats affected heavily by variable flood regimes, are adapted to take advantage of
natural flood variability, and will therefore benefit from different aspects of that
natural hydrology. Artificial flooding, even if it were to benefit some species, will
almost certainly disadvantage others. The levees and water control structures
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designed to achieve ponding will obviously serve to obstruct fish passage. Extensive
flooding over a large number of acres for many days, as occurs today, will also do
more to trigger water quality filtration functions than somewhat longer flooding
over a very small number of acres. Existing flooding will create a range of
microhabitats, and interactions between floodplain and stream networks, that could
not be mimicked by extended ponding on a small number of acres. The NRC has
recommended the importance of these variations in microhabitat explicitly on
floodplains:

"River-floodplain systems have a lateral structure that begins at the main
channel and progresses through undefeated and vegetated channel borders
and floodplain habitats (backwaters and seasonally flooded vegetation types).
Backwaters and large-scale eddies provide refuges from the high velocities
and colder winter temperatures of the main channel. Within each of the
border and floodplain areas, there are distinct patches, usually determined by
small differences in land elevation, that in turn determine the period of
inundation (or water depth, in permanently flooded areas) and soil
saturation."

National Research Council, Restoration of Aquatic Ecosystems p. 181 (citation
omitted). The NRC emphasized the importance of this patchiness, writing that
"restoration necessarily involves maintenance or recreation of the original
patchiness." p. 183, and emphasizing that floodplain connectivity is critical because
"[a]nother way in which the character of rivers is drastically altered is by cutting off
interactions with the riparian zone and floodplains." Ibid p. 169.

There is also the real risk, and in this case a likelihood, of a range of additional
unintended adverse environmental consequences, of which blockage to fish passage
is only the most obvious. They include the following common adverse consequences
for artificially-prolonged hydroperiods that may occur particularly in the proposed
shorebird and waterfowl impoundments:

. Rapid invasion of ponded areas by invasive wetland weeds such as
cattails (Typha spp.), which can, within a single growing season, form
dense canopies that cover wet soils

. Exclusion of native fish and/or shorebird use of weed-dominated
wetland impoundments even beyond the problems that artificial
barriers pose to fish access

. Eutrophication and fish kills in persistent, warm water

Artificially prolonged flooding could also result in a range of biochemical
impacts that are hard to anticipate. In the face of the limitations of our
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understanding, and the repeated demonstration that alterations to natural
hydrologic variability tend to have highly adverse consequences, the accepted
understanding is that mitigation and other forms of environmental restoration
should focus on reestablishing natural hydrologic variability. In this matter, the Corps
has proposed to do the opposite of these recommendations.

The proposed project would dramatically reduce or eliminate flooding
according to a relatively natural pattern on tens of thousands of acres of wetlands
and other valuable floodplain areas, and replace them in part by artificially
manipulating the hydrology on a small number of acres of already existing wetlands
and in part by planting trees on already flooded land. According to established
understanding, the focus of mitigation should be reestablishing of relatively natural
flooding on appropriate presently dry areas, typically former wetlands, to offset the
impacts on the proposed wetlands. Doing so requires mitigation sites roughly
comparable in size to those affected (and often more).

Proper mitigation would probably undermine the economics of the project
because it would essentially involve rewetting an area equivalent to that which this
project will drain. But that is the point: Under the Clean Water Act program,
wetland impacts are designed to be for unavoidable impacts to wetland systems
necessitated by important economic activities that therefore warrant the effort to
reproduce the lost wetland areas and functions elsewhere. The fact that this project
can only be economically justified if it fails to follow these mitigation principles
applicable across the regulatory program to private parties and local governments
should not be a justification for violating these principles and cannot warrant a
finding that project impacts are mitigated.

5. Inappropriate Use of Habitat Models

A related flaw with the Corps’ analysis is its misuse of its habitat models,
which go under the general category of Habitat Evaluation Procedures or HEP. By
using these models to quantitatively estimate mitigation acreage requirements for
very different kinds of habitat under very different hydrologic conditions, the Corps
has used these models beyond any scientifically accepted level.

HEP models attempt to evaluate habitat for animals on the basis of very few
criteria. For example, the fish model used by the Corps for this project is based
entirely on numbers of average daily flooded acres and the different kinds of
vegetation on those acres. In and of itself, it does not factor in such obviously critical
factors as extent of contiguous habitat, hydrologic variability, microhabitats,
temperature, water velocity, relationships among habitat types, and conditions
under extreme flooding or drought.
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The models also ignore the values of habitat diversity for the broad range of
species being evaluated, providing one score for all fish, one score for all waterfowl
and one score for all shorebirds. Because of their simplicity, HEP models have
generally come into disrepute, particularly if used for more than one target game
species. The HEP models for this report are intended to cover a range of species that
in reality have different needs. Thus, when the National Research Council panel
evaluated analytical tools for wetland mitigation, it noted that HEP models have
often been used in the past, but did not recommend their continued use.
Compensating for Wetland Losses, ch. 7. The National Research Council panel
recommended the use of assessment techniques that meet eight conditions, few of
which are met by HEP models.’

However, even if HEP models are to be used, it is broadly understood that
they can only be used under conditions that essentially compare very similar
habitats in all respects other than those varied by the model. For example, the fish
HEP model can be used, if at all, to compare different floodplain habitat values for
acres with different vegetation that experience similar patterns of natural hydrologic
variability in similar landscape contexts. It cannot be used to compare habitats with
very different kinds of hydrology, such as one relatively natural and the other highly
managed and artificial. The most obvious reason is that no science went into the
development of the model to reflect these important differences, such as those
between relatively natural hydrology over an extensive landscape and those in a
small area subject to artificial flooding and with barriers to fish access. When HEP
models are used in fundamentally different hydrologic or landscape settings, or with
very different ranges of other important characteristics, they are no longer science-
based. To illustrate the problem, imagine an accurate model used to assess the
number of annual calories needed by adults of different weights and heights. Such a
model would not imply that adults would be equally healthy regardless of whether
they received those calories through balanced meals or through candy bars. Neither
would it imply that adults would be healthy whether they eat these calories in three
meals a day or in one meal in a single day. At best, the Corps is attempting to use a
habitat model for fish that was developed by comparing sites with comparable

2 Key recommendations include that the assessment technique “includes reliable indicators
of the important wetland processes (hydrology, sedimentation and primary production)”;
that it “incorporates effects of position in landscape,” that it “assess all recognized
functions”; that it is “sensitive to changes in performance over a dynamic range” (such as
difference in conditions in both very large and very small floods). Compensation for
Wetland Losses p. 136-137. None of these conditions are met by the HEP models used for
this project.
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hydrology and landscape to evaluate mitigation sites with completely different
hydrology and landscape position.

6. Shorebird Example

The discussion of shorebirds and proposed “mitigation” illustrate the flaws
with the project and the mitigation plans. A broad number of shorebird species, use
the Project area for both spring and fall migration and are an important part of the
Mississippi River ecosystem. These species vary in their precise needs, using areas of
different water depths, consuming invertebrates such as insects and worms, and in
some cases, catching small fish. Most are visual feeders that depend on open areas,
which is why wet fields can attract shorebirds to forage. As water moves up and
down natural floodplains, there is a constantly moving front of shallow water that
makes available different areas for shorebirds, some longer legs and others with
shorter legs, such that they collectively feed in a diversity of habitats, including
agricultural lands and edges of marshes, as well as in the same habitat at different
times, depending on water depth and other factors. The DEIS calculates that the
project will eliminate 731 acres of “optimized habitat.” In light of different habitat
value assigned to areas of different water depth, that implies that something on the
order of 1,300 acres or more of the floodplain are flooded on average at all times
throughout the entire Spring migratory period at depths that permit feeding by
some species of shorebirds.

The first presumption behind the mitigation is that this diversity of habitats
and conditions can be replaced by managing and permanently inundating roughly
1,286 acres of agricultural lands every single year for 93 days in the Spring. This
claim is simply not credible. There is no reason to believe that shorebird food
supplies available every single day over 93 days of flooding on the same acres would
be equal to that available on what now exists over thousands of acres flooded each
to the right depth for shorebirds for only a portion of those days. This analysis also
assumes that the only habitat values are food supplies and that shorebirds of
multiple species will use one small confined area to the full degree that use much
larger, diverse and variable areas. And it ignores the fact that dense bird usage
makes birds susceptible to the transmission of disease.

This analysis also ignores the likelihood that wetland inundated with shallow
water for 93 consecutive days will be invaded by marsh vegetation (most predictably

3 I deduce this from the fact that the Corps indicates that 1,286 acres of habitat flooded
every day during the shorebird season would be needed as mitigation based on its likely
variable depths, which implies that similar numbers of acres are already flooded on average
assuming a similar distribution of depths.
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cattails, which can invade and dominate ponded areas within 93 days) and that even
if the mitigation site will support invertebrates, dense vegetation will not attract
many shorebirds. Active management would be required at all times to prevent
dense weed invasions.

Second, the mitigation project would result in a net loss of wetland area and
habitat for shorebirds because the plan says that the existing waterfowl
management area, Ten Mile Pond, will provide 993 (77%) of the 1286 wetland acres
lost by constructing the New Madrid Floodway. That cannot comply with Clean
Water Act requirements for the obvious reason that the Ten Mile Pond wetland
already exists. There is also no demonstration that the Ten Mile Pond area is
managed or could be managed to provide the proposed water depths across the
entire size, even if they were usable by shorebirds. And the fact that the Ten Mile
Pond area is also being flooded and used to provide waterfowl habitat in the winter
(and therefore prior to the start of the shorebird season indicated as March 15"
means that its food supplies would already be partially depleted and management
for waterfowl would compete with management for shorebirds.

Finally, the mitigation plan suggests that there is no real need to mitigate for
shorebirds, arguing that shorebirds would not originally have used the project area
because it would have been wooded, and on the premise that mitigation might
otherwise involve converting forest to agricultural land. Both claims are misguided.

. Although shorebird use would probably have been limited in the
project area when it was mostly forested, overall the lower
Mississippi Valley provided extensive habitat through its network of
mudflats, sandflats, shallow pools and marshes. (Some of the
project site was undoubtedly also unwooded.) The cut-off and
drainage of more than 90% of the floodplain has severely reduced
that available habitat. Fortunately, some human modifications have
simultaneously made new habitats available, and those species that
could take advantage of them have continued to survive. People
have altered the overwhelming majority of the remaining habitat in
the United States. If alterations were a justification for ignoring
conservation of altered habitats, the bulk of the remaining habitat in
the United States would be quickly extinguished.

. The ignoring of project impacts on shorebird habitat is a kind of
Catch-22. Under standard mitigation principles and practice, the
reduction of tens of thousands of acres of relatively naturally (and
therefore irregularly) flooded aquatic habitat would need to be
compensated by re-flooding tens of thousands of acres elsewhere in
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ways designed to mimic natural patterns as much as possible.
Compensatory mitigation of this type is nearly always required of
private parties, and it is inherent in the goals of maintaining spatial
extent of aquatic ecosystems. In turn, the goal of spatial extent is
based on the judgment that maintaining wetland area is necessary
to preserve wetland functions, particularly in light of the importance
of maintaining natural hydrology.

For this project, of course, re-flooding other farmland, marsh and
woodlands to offset the drainage of the project area would
presumably not allow the project to be cost-effective because it
would cancel out the economic gains of draining farmland. But that
does not change the scientific judgment of the type of mitigation
truly necessary to offset the project, and it also explains why large
agricultural drainage projects cannot comply with the requirements
of the Clean Water Act.

Ruling out the proper mitigation, the DEIS then correctly notes that it would
undermine other conservation values to convert flooded forest to flooded
agricultural land. But the correct approach is to do mitigation properly by re-
flooding comparable areas, which recreates the habitat needs not only of shorebirds
but of the diversity of other species. The proper refusal to consider leveling existing
forests provides no rationale for ignoring the basic rules of mitigation; nor does it
diminish the lost habitat values to shorebirds.

Shorebirds are a major part of the Mississippi River valley ecosystem. They
rely on vanishingly few remaining locations that flood in the extensive, diverse and
variable ways of the project area. The loss of shorebird habitat under the project
would be extensive, and the proposed mitigation is mostly non-existent.

7. Failure to Specify Particular Mitigation Sites or Other Attributes of
Detailed Mitigation Plan

Virtual all assessments of wetland mitigation, as summarized in
Compensating for Wetland Losses Under the Clean Water Act, have found that most
wetland mitigation projects have shortcomings to differing degrees, in that the
target wetland mitigation has not fully replaced the lost wetland area and functions.
The reasons for their shortcomings include the fact that compensating for wetland
losses is technically very challenging and subject to a range of difficulties for even
the most promising projects. Another reason is that the degree of commitment to
wetland mitigation sites tends to wane once the underlying project has gone
forward. The degree and likelihood of a project achieving its stated objective
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depends on the characteristics of the proposed mitigation sites.

One of the questions addressed by the National Research Council panel in
Compensating for Wetland Losses was whether mitigation projects should therefore
be completed prior to authorizing project impacts. The panel rejected this
requirement on practical reasons, while noting that this level of certainty is one of
the potential benefits of wetland mitigation banks. But the report emphasized the
critical importance of providing a detailed mitigation plan before approval of project
impacts. NRC Report p. 101.

Review of a specific mitigation site and reasonably detailed restoration plans
are critical to any assessment of the likelihood and degree of mitigation, as well as
the likelihood and degree of compliance. These are not minor details that can be
resolved later. Given the challenges facing mitigation, there can be no legitimate
determination that mitigation is likely to offset project impacts without this
information. The NRC panel also recognized that mitigation ratios, i.e., the area of
mitigation needed, need to be adjusted to reflect the prospects for achieving
compliance. NRC Report p. 150. That too cannot occur properly without detailed
advance information about mitigation sites and restoration plans. Such levels of
details do not support any legitimate judgment about the extent to which mitigation
will truly offset project impacts, and it is inconsistent with Corps-recommended
practice as represented to the NRC panel

A few examples illustrate the significance.

. The DEIS claims that fish will be able to access Big Oak Tree State
Park. The Park is above the elevation level at which inundation will
normally be allowed to occur, and gates will have to be closed most
of the time when floodwaters could reach the Park. It is also unclear
how waters can reach the Park from the river during the bulk of the
late winter, spring and summer when allowing water to move
through a canal toward the Park would allow that water to spill over
and flood adjacent lands that are supposed to be dry. The lack of
detail of the mitigation plan is probably obscuring these large
technical obstacles.

. Mitigation relies heavily on batture lands, which are in fact highly
unlikely to provide the kind of calm, still waters with relatively
higher temperatures necessary for spawning fish. Identification of
specific mitigation sites would be necessary to examine if
appropriate mitigation lands could truly be found.

. The mitigation plan claims that thousands of acres in the floodplain
will be simultaneously acquired at high enough elevations to support
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mast-producing trees for waterfowl but at low enough elevations to
provide enough flooded habitat for fish as well as waterfowl.
Identification of specific mitigation sites would permit closer
examination of these claims.

Detailed mitigation plans are not merely necessary to make sure that proper
mitigation is carried through, but they are also necessary to demonstrate that the
proposed mitigation can truly achieve the claims of fully mitigation project impacts.

For all these reasons, | do not believe it is scientifically credible for the DEIS to
claim that the impacts of the proposed project on aquatic resources would be fully
or even substantially mitigated.

This document represents my views to the best of my knowledge,
information and belief. | make these views subject to penalties for unsworn
falsifications to authorities.

Date: 25 November 2013

Dr. Joy B. Zedler
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