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1.0 INTRODUCTION

The objective of this report is to provide a compendium of current research and associated literature
sources in support of conducting ecological restoration at the Fernald Environmental Management
Project (FEMP). This report was a collaborative effort between Fluor Fernald, Inc., and Texas Southern
University. Several university libraries were utilized to perform database searches using key words such
as restoration, wetland mitigation, and success monitoring. Book sources, journal articles and internet
sites were reviewed for applicability to various ecological restoration components prior to inclusion in
the bibliography. Due to copyright protection la§vs, only a portion of the references cited are provided és
attachments. It is anticipated that the literature compendium will be available in searchable database

form on the FEMP website.

FERWATURALRES\ECOLRESTLITCOMP-RVA\March 30, 2001 (1:40 PM) 1-1

0000605



10
11
12
- 13

14

r - 8610

FEMP—ECOLR'ESTEITCOMPENDIUM-DRAFI‘
20900-RP-0014, Revision A
March 2001

2.0 IMPETUS FOR ECOLOGICAL RESTORATION

In 1986, the State of Ohio filed a $206 million claim against the Department of Energy (DOE) for natural
resource damages caused by former uranium production operations. The Comprehensive Environmental
Response, Compensation and Liability Act requires federal and state officials to act as trustees for
natural resources on behalf 'of the public. The Natural Resource Trustees for the Fernald Site are
composed of the U.S. Department of the Interior (represented by U.S. Fish and Wildlife Services), the
State of Ohio (represented by the Ohio Environmental Protection Agency) and DOE.

A draft Natural Resource Restoration Plan (NRRP) was developed to resolve DOE liability for past and
future natural resource injuries. The draft NRRP is expected to be finalized this calendar year. The draft
NRRP provides conceptual restoration plans to address post-remediation conditions at the Fernald Site

and is predicated on the technical definition of Ecological Restoration: The process of intentionally

" altering a site to produce a defined, indigenous, historic ecosystem with the goal of emulating the

structure, function, diversity and dynamics of the specified ecosystem. This plan maximizes the benefits
of natural features and accommodates the post-excavated topography of deep depressions and denuded

topsoil.
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3.0 HABITAT TYPES -

The majority of ecological restoration will consist.of a combination of upland forest, riparian forest,

prairie, oak savanna and wetland/open water systems.

3.1 UPLAND FOREST

The FEMP is located in a transition zone between the Oak-Hickory and Beech-Maple sections of the
Eastern Deciduous Forest. In wooded areas of the site, tree species are indicative of these forest types
(the northeast and southwest corners of the Former Production Area), several evergreen species have also
been densely planted. Upland forest areas to be enhanced and restored will contain native plant species
typical of these ecosystems such as American beech, sugar maple, tulip poplar, white ash, northern red

oak and shagbark hickory.

3.2 RIPARIAN FOREST

Riparian corridors exist along the floodplain areas of Paddys Run and the Storm Sewer Outfall Ditch.
These areas will be expanded through the revegetation of native plant species conducive to periodic
inundation. Typical native plant species consist of eastern cottonwood, swamp white oak, American

sycamore and green ash.

3.3 PRAIRIE

The prairie is a relatively recent ecosystem in central North America, having developed following the
last glacial epoch approximately 12,000 to 15,000 years ago. Prairies formed in Ohio after the retreat of
the Wisconsin glacier approximately 15,000 years ago resulted in warmer and drier conditions. At least

300 prairies were once present across Ohio.

- Prairies are characterized by an abundance of grasses that typically grow three or more feet tall,

including Big and Little Bluestem, Indian Grass, Switch Grass, Prairie Cord Grass and Side-Oats Grama.
The classic definition of prairie is an open community dominated by grasses and having less than one

tree per acre.

Prairies establish well on nutrient-poor soils since rich soils favor weeds over prairie species. Native

prairie species have an innate ability to do well in conditions of low nitrogen, having evolved in soils
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with limited amounts of this important nutrient. For these reasons, prairie is ideal for planting in
disturbed areas.

3.4 OAK SAVANNA

Oak savanna represents a transition between prairie and oak-hickory forest and is one the most
endangered ecosystems in the nation as only remnants exist today. Oak savannas extended from western
Kentucky and southern Indiana into southwestern and central Ohio. Oak savannas consist of prairie

grasses with a scattering of bur oak and white oak.

3.5 WETLANDS/OPEN WATER

Prior to the rise of agriculture in the region, much of the FEMP may have consisted of wetlands. Several
acres of poorly drained soils are located on FEMP property. Approximately 16 acres of mitigated
wetlands are required under Section 404 of the Clean Water Act. For these reasons, wetland mitigation
will be pursued in appropriate on-property areas. Some open water areas will also be established as a

result of deep excavations.

009008
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4.0 OTHER CONSIDERATIONS

4.1 MIGRATION CORRIDORS

Migration corridors usually riparian in nature are desirable to migrating species because it provides food
and cover in abundance. Traditional insights from habitat fragmentation studies defend the importance
of large, continuous habitat patches but not small, isolated patches. These insights are based on
landscapes in which vast expanses of corfdguous habitat have been fragmented by human influence.
Riparian patches are important as stopover sites to migrating species regardless of their size and degree
of isolation or connectivity. The restoration of even small areas of riparian patches are important and

desirable.

4.2 HERBIVORY TECHNIQUES

Mammalian overbrowsing by Odocoileus virginianus (white-tail deer) has devastating effects on the
structure and function of vegetative communities. Deer are selective browsers and as such can eat some
plants out of existence in overpopulated areas along with slowing the growth or reducing the height of
other plants. In areas of high browse pressure, the herb layer, shrub layer z}nd intermediate canopy
become sparse, if not eliminated, replaced by carpets of ferns, which deer avoid eating. The dominance
of ferns also impedes the growth of wildflowers and tree seedlings. Scientists have documented a lack of
tree regeneration in forests subjected to deer densities in excess of 20 per square mile. These forests

¢

consisted of oak in the Northeast and hemlock/white cedar in the Great Lakes region.

Deer exert a strong influence on other animals by direct competition and alteration of habitat. As shrub
and lower canopy layers disappear due to browsing, so do songbirds that nest in this habitat. In autumn,
deer switch to a heavy acorn diet, directly competing with other mammals and birds. High deer densities
also directly impact the deer population itself, exposing them to higher rates of disease and parasites, and
to a greater risk of starvation in harsh winters when their degraded habitat cannot support them.
Overpopulation also provides difficulty for the doe to seek solitude as birth approaches, to arrange

suitable fawning territory, leading to fawn abandonment and increased infant mortality.

Wildlife managers realize there is no single ideal density for deer. The proper density varies with the
habitat and what values are considered most important for that area. Many techniques have been used to

inhibit browsing such as fencing, repellents, tree shelters, and hunting. tlggil}%t}feq js the most essential
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aspect of obtaining a long-term solution. It is vital to educate the general public of the serious and -

permanent consequences of not reducing deer numbers.

4.3 BIOENGINEERING

Bioengineering is an area of technical specialization with merges engineering concepts with biological
knowledge to design solutions to erosion and land stability problems. Coir (coconut fiber) based logs
and fabric are used in conjunction with woody cuttings and herbaceous plant species to stabilize
embankments. Coir matting provides soil moisture retention, allowing the seeds and vegetation to
germinate and root. The matting also builds a soil matrix by accﬁmulating sands and silts during storm
events. The coir material naturally degrades while the root systems are established to stabilize the soil.
Proper armoring of coir material is an effective device for soil erosion during low and high flow

conditions.

4.4 MONITORING

The evaluation of each restoration project will emphasize empirical evidence based upon indicators of

ecological synergy (positive change). Examples of empirical indicators could include plant growth, plant
species, nesting and rearing species, water retention and resiliency (photo documentation of response and
recovery to stochastity). This will be determined by the goals of each restoration project. Details of
measurements, methods and assessment will be determined in the monitoring component of each
restoration design plan. The monitoring approach will focus on mechanisms to correct problems which
could lead to failure. At the outset of restoration, evaluation and correction of deficiencies in abiotic
services such as substrate stability, soil suitability, and moisture availability are in_itiated to ensure
ecosystem vitality. Ecological restoration is subjected to natural processes and as such has inherent
imperfections which require compromise. Restored ecosystems, because of their dynamic processes, are

always in a state of becoming, from the seral stages to advanced stages of development.

002010
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