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Executive Summary

Old Woman Creek: Ohio’s National Estuarine Research Reserve

The Ohio Department of Natural Resources-Division of Wildlife (ODNR-ODW) is the
state agency responsible for the operation and management of the Old Woman
Creek National Estuarine Research Reserve (OWC NERR or Reserve), in
cooperation with the Estuarine Reserves Division of the National Oceanic and
Atmospheric Administration (NOAA). The NERR is located within the confines of the
Old Woman Creek State Nature Preserve at the south shore of Lake Erie (Figure 1
on the following page).

Designated in 1980, OWC NERR is one of 28 similarly protected areas that
comprise the National Estuarine Research Reserve System (NERRS). The NERRS
promotes informed management of the United State’s estuaries and coastal habitats.

One of the best examples of a natural freshwater estuary along Ohio’s Lake Erie
coast, Old Woman Creek is an ecological transition zone between land and water.
The Reserve contains a variety of habitat types including marshes, barrier beach,
upland mixed hardwood forests, open waters of the estuary, creek, and near shore
Lake Erie.

With the approval of this management plan by NOAA, OWC NERR will increase by
2.2 acres with the addition of one parcel along the Reserve’s southern boundary.
This addition means that 573 acres are protected within the Reserve for future
research, education, and stewardship. This plan also establishes priorities for future
land conservation and expansion.

Federal regulations relevant to the NERRS require each Reserve to operate under
the auspices of a NOAA approved management plan. Reserve management plans
are updated on a periodic basis and serve as the framework for directing and
tracking the progress of Reserve programs. The plan also provides NOAA with a
basis for program evaluation. This edition of the OWC NERR management plan is
the 4th version approved by NOAA and covers the period 2011-2016.

OWC NERR Management Plan, 2011 - 2016



Figure 1. Old Woman Creek NERR location
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2011-2016 Management Plan

In a series of scoping meetings with OWC NERR staff, the Reserve’s Advisory
Council, and other regional stakeholders, the issues on the following page were
identified as the most critical confronting coastal wetlands, such as the Old Woman
Creek estuary, during the plan’s duration:

= Non-point source pollution

= Introductions and further infestations of non-native, aggressive aquatic and
terrestrial species

= Riparian and wetland habitat loss

= Eutrophication due to factors such as nutrient loading and climatic variation

The Reserve functions as an integrated research, education and resource
stewardship program. With these priority issues to address, and framed by the
complementary strategic directions of the NERR partnership in Ohio, the Reserve’s
management plan defines specific goals to guide its programs and their
administration, and to provide adequate operational support.

The OWC NERR management plan includes program plans for the Reserve’s
research and monitoring, education, training, and outreach, and stewardship.
Additional chapters address operational support (i.e., public access, and facilities).
2011-2016 program and operational support plans are summarized below:

Research: Reserve staff will continue to establish baseline data and information that
can facilitate management- oriented research, will continue monitoring efforts,
including the NERRS system-wide monitoring program, and will develop
partnerships to examine questions pertaining to significant coastal management
issues.

Education, Training, and Outreach: Reserve staff will increase understanding of
coastal resources by students, public visitors, and local officials and encourage
individual and community stewardship actions.

Stewardship: The Reserve will take actions to ensure that the Old Woman Creek
estuary is sustained through management, restoration, and planning. The Reserve
will accomplish this through a scaled approach that ensures stewardship actions
inside and outside Reserve boundaries. The Reserve will prioritize the acquisition of
lands and waters in the area that buffers the Reserve, particularly those areas that
would create the greatest ecological benefit from conservation.

Administration: The Reserve will effectively manage its existing resources, search
for funding and additional resources that would enhance its programs, of developing
and enhancing relationships with existing and new partners, and by providing
direction and skill-building opportunities for staff.

OWC NERR Management Plan, 2011 - 2016



Public Access: Through managed access, the Reserve will help visitors gain a
sense of wonder and appreciation for estuarine resources.

Facilities: The Reserve will plan additional construction that meets existing and
emerging space needs.

The implementation of this plan will advance the mission of OWC NERR to promote
the understanding and stewardship of Great Lakes estuaries and coastal wetland

ecosystems.

OWC NERR Management Plan, 2011 - 2016



Chapter 1. Introduction

Estuaries: Critical National Resources

An estuary is a partially enclosed body of water where two different bodies of water
meet and mix, e.g., fresh water from rivers or streams meets and mixes with salt
water from the ocean or where fresh water from rivers or streams meets and mixes
with one of the Laurenthian Great Lakes. A freshwater estuary such as Old Woman
Creek (OWC) occurs in and around the stream mouth where the flowing stream
meets near-shore waters of one of the Great Lakes and often has a barrier beach at
the intersection of lake and stream. The hydrologic effect of this intersection allows
the development of a productive “drowned stream mouth” wetland system. Much
like its marine counterparts, the OWC estuary is a biologically productive transition
zone from land to sea which provides valuable services to people and the Lake Erie
environment. For example, estuaries serve as nurseries for numerous animal and
plant species, spawning grounds for many fish, and nesting and stopover habitat for
birds. Lake Erie provides drinking water to millions of Ohioans on a daily basis.
Coastal wetlands like the OWC estuary treat pollutants prior to their entry into the
lake. In addition estuaries soak up flood waters and provide a buffer for near shore
coastal areas as well as provide boundless opportunities for recreation and nature
appreciation. In freshwater estuaries, such as OWC, water levels are affected by
lunar or storm-driven tides. In Lake Erie estuaries, such as OWC, the lunar tide is
small, but wind tides do produce “seiches,” (i.e., lake water sloshing back and forth),
which dramatically alter estuarine conditions during storms. Because the
Laurenthian Great Lakes are a connected watershed, an “upstream” reduction in
water levels can impact the ecology of “downstream” freshwater estuaries and
coastal wetlands. The impacts of episodic storms and variability due to climate
make freshwater estuaries one of the more dynamic wetland ecosystems on the
planet.

Foundation for Estuarine Conservation and Protection

All wetland ecosystems have suffered from the public’s perception of wetlands as
useless, inhabitable places that are of limited value. By the 1970s, the public
perception and recognition of the value of estuaries had changed. Awareness of
Impacts on-estuaries, such as adverse impacts to water quality, fisheries, and to the
overall coastal ecosystem health, had grown. The Stratton Commission’s 1969
published report, Our Nation and The Sea, was instrumental in focusing the attention
of citizens, politicians, and scientists on the importance of our coastal regions as well
as the lack of effective management (Beatley et al, 2002). The “tipping point” that
produced a growing environmental movement around that time was the burning of
the Cuyahoga River near Cleveland, Ohio. National magazine coverage of the fire
ensured that this occurrence became a momentous event, as the river became a
persistent image and rallying point for many people. That galvanizing event led to
the creation of numerous environmental protection statutes including the Clean
Water Act, the Clean Air Act, and the Endangered Species Act. There was also
momentum for national land use planning. Congress could not agree on a tenable
plan for national land use planning, but relying on the increasing evidence about the
importance of the coastal regions of the U.S., focused its attention on management

OWC NERR Management Plan, 2011 - 2016



of our nation’s coasts. After the Stratton Commission Report, several coastal
management bills emphasizing either development of the coast or coastal
conservation were introduced in Congress (Beatley et al, 2002).

In 1972, Congress passed the Coastal Zone Management Act (CZMA). The
legislation remains as the cornerstone of our nation’s efforts to achieve sustainable
development of our country’s coasts.

In the CZMA, Congress recognized that the resources in coastal regions are of
national significance and were under stress by many human forces. The CZMA also
acknowledged the linkage between upland areas and tidelands. The CZMA is a
unique federal-state collaboration. NOAA, as the federal administrator of coastal
zone management, collaborates with coastal states via grant funding, technical
assistance, and through ensuring that states maintain some control over federal
actions that could impact that state’s coastal zone.

Section 315 of the CZMA establishes the National Estuarine Research Reserve
System (NERRS). Under the authority granted to the Secretary of Commerce,
NOAA was directed to “acquire, develop, or operate estuarine sanctuaries to serve
as natural field laboratories in which to study and gather data on the natural and
human processes occurring within the estuaries of the coastal zone.” (Table of
organization for the NOAA National Ocean Service in Figure 2).

It is within this context of a national system of field laboratories that Ohio was
granted designation of OWC as a NERR in 1980.

A System of Protected Estuaries: NERRS

The reserve system is a network of protected areas established to promote informed
management of the Nation’s estuaries and coastal habitats. The entire reserve
system currently consists of 28 reserves in 22 states and territories, protecting over
one million acres of estuarine lands and waters.

Mission
As stated in the NERRS regulations, 15 C.F.R. Part 921.1(a), the National Estuarine
Research Reserve System mission is:

the establishment and management, through Federal-state cooperation, of a national
system of Estuarine Research Reserves representative of the various regions and
estuarine types in the United States. Estuarine Research Reserves are established
to provide opportunities for long-term research, education, and interpretation.

OWC NERR Management Plan, 2011 - 2016



Figure 2. NOAA National Ocean Service table of organization
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Goals
Federal regulations, 15 C.F.R. Part 921.1(b), provide five specific goals for the
reserve system:
= Ensure a stable environment for research through long-term protection of
National Estuarine Research Reserve resources;

= Address coastal management issues identified as significant through
coordinated estuarine research within the System;

= Enhance public awareness and understanding of estuarine areas and provide
suitable opportunities for public education and interpretation;

=  Promote Federal, state, public and private use of one or more Reserves
within the System when such entities conduct estuarine research; and

= Conduct and coordinate estuarine research within the System, gathering and
making available information necessary for improved understanding and
management of estuarine areas.

NERR System Strategic Goals 2011-2016

NOAA's Estuarine Reserves Division (ERD) and reserve staff have conducted a
multi-year action planning process since 1996. The resulting plan provides an overall
vision and direction for the reserve system. As part of this process, the reserve
system developed a vision: Resilient estuaries and coastal watersheds where
human and natural communities thrive; and mission: To practice and promote
stewardship of coasts and estuaries through innovative research, education, and
training using a place-based system of protected areas. The following goals are
outlined in the 2011-2016 Strategic Plan.

NERRS Goals
= Estuaries and coastal watersheds are better protected and managed by
implementing place-based approaches at Reserves.

= NERRS scientific investigations improve understanding and inform decisions
affecting estuaries and coastal watersheds.

= NERRS education and training increases participants’ environmental literacy
and ability to make science-based decisions relating to estuaries and coastal
watersheds.

Biogeographic Regions

NOAA has identified 11 distinct biogeographic regions and 29 subregions in the
U.S., each of which contains several types of estuarine ecosystems (15 C.F.R. Part
921, Appendix | and II). When complete, the reserve system will contain examples of
estuarine hydrologic and biological types characteristic of each biogeographic
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region. In 2010, the reserve system includes 28 reserves with additional states
expressing interest in pursuing a similar designation (Figure 3). Additional
information about the biogeographic regions will follow in this chapter.

Figure 3. NERR site locations
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Administrative Framework of NERRS

The ERD, which is part of NOAA's Office of Ocean and Coastal Resource
Management (OCRM) administers the reserve system. The Division establishes
standards for designating and operating reserves, provides support for reserve
operations and system-wide programming, undertakes projects that benefit the
reserve system, and integrates information from individual reserves to support
decision-making at the national level. As required by Federal regulation, 15 C.F.R.
Part 921.40, OCRM periodically evaluates reserves for compliance with Federal
requirements and with the individual reserve’s Federally-approved management
plan.

ERD provides support for four system-wide programs: the System-Wide Monitoring
Program, the Graduate Research Fellowship Program, the Coastal Training
Program, and the K-12 Estuarine Education Program. They also provide support for
reserve initiatives on restoration science, invasive species, K-12 education, and
reserve specific research, monitoring, education and resource stewardship initiatives
and programs.
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Ohio’s State Agency Administration of Reserve

The state agency responsible for partnering with the Federal level in the
administration of the OWC NERR Reserve is the Ohio Department of Natural
Resources Division of Wildlife (ODW). The ODW is responsible for management of
fish and wildlife resources as mandated by Ohio law. The specific powers and
duties of the Division are found in the three documents: 1) the Ohio Constitution: 2)
the Ohio Revised Code, Sections 1531 and 1533: and 3) the Ohio Administrative
Code.

The ODW holds ownership to all wild animals in trust for the benefit of Ohio’s
citizens. Fish and wildlife management practices, regulations, and enforcement are
based on wildlife being a usable and renewable resource.

The Chief of the ODW has broad authority, with approval of the Ohio Wildlife
Council, to adopt rules and regulations for managing lands and waters that will
ensure sound management of fish and wildlife, to conduct management activities
and to acquire property to develop and conserve the wildlife resource, and to
promote programs that will educate Ohio citizens about wildlife conservation and
recreation.

Reserve Designation and Operation

Under Federal law (16 U.S.C. Section 1461), a state can nominate an estuarine
ecosystem for Research Reserve status so long as the site meets the following
conditions:

= The area is representative of its biogeographic region, is suitable for long-
term research and contributes to the biogeographical and typological balance
of the System;

= The law of the coastal State provides long-term protection for the proposed
Reserve's resources to ensure a stable environment for research;

= Designation of the site as a Reserve will serve to enhance public awareness
and understanding of estuarine areas, and provide suitable opportunities for
public education and interpretation; and

= The coastal State has complied with the requirements of any regulations
issued by the Secretary [of Commerce].

Reserve boundaries must include an adequate portion of the key land and water
areas of the natural system to approximate an ecological unit and to ensure effective
conservation.

If the proposed site is accepted into the reserve system, it is eligible for NOAA
financial assistance on a cost-share basis with the state. The state exercises
administrative and management control, consistent with its obligations to NOAA, as
outlined in a memorandum of understanding. A reserve may apply to ERD for funds
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to help support operations, research, monitoring, education/interpretation,
stewardship, development projects, facility construction, and land acquisition.

Reserve Management Plans

Every Reserve is required to have a NOAA-approved management plan. The plan
must describe the Reserve’s intended actions for research, education, public access,
construction, land acquisition, resource stewardship, and facility construction plans
for the upcoming five-year planned period. This revised management plan for the
Old Woman Creek NERR (OWC NERR) has been developed according to NOAA
regulations, using the input of Reserve and state agency staff, program
stakeholders, the strategic direction of NOAA, state agency, and partner programs,
as well as including NOAA'’s program recommendations that result from its periodic
evaluations of OWC NERR.

OWC NERR ecological attributes (from Herdendorf et al, 2004)

The OWC estuary ecosystem is among the few remaining natural functional coastal
wetlands on the Ohio shore of Lake Erie. Coastal wetlands like the estuary of OWC
perform many valuable functions such as water quality enhancement, flood and
erosion control, and critical fish and wildlife habitat.

The diversity of habitats present within OWC watershed contributes to a wide variety
of plant communities, each comprised of a distinctive flora. Over 800 terrestrial and
aqguatic species of vascular plants have been identified in the watershed and more
than half of which are found within the boundaries of the Reserve, including floating-
leaved plants, wildflowers, grasses, sedges, shrubs, and trees. Aquatic and wetland
habitats include open water areas, mud flats, embayment marshes, swamp forests,
and a variety of shoreline types. The wetlands of the estuary are essential to the
survival of such important aquatic plants as the American water lotus, arrowhead,
duckweed, cattails, bulrushes, water lilies, and many others.

OWTC is a critical spawning and nursery habitat for many fishes. In the watershed
streams, estuary, and adjoining waters of Lake Erie, 121 species of fishes have
been identified, over 50 of which spend a portion of their life cycle in the estuary.
Several of these species are important to the Lake Erie sport and commercial
fisheries (white and black crappie, bluegill, channel catfish, bullheads, and carp), or
are forage for these species (gizzard shad and shiner species). OWC also provides
excellent habitat for many wetland-dependent, vertebrate species. Researchers
have identified 27 amphibians, 25 reptiles, and 42 mammals within the watershed.
Frogs, turtles, snakes, and muskrats are the most common types in the vicinity of the
estuary.

Over 250 species of birds have been recorded in the vicinity of OWC Reserve.
Numbers are greatest in the spring and fall when migrating birds stop to rest and
feed before or after crossing Lake Erie. OWC is located near the intersection of the
Atlantic and Mississippian flyways which further contributes to the diversity of birds
utilizing the estuary, streams of the watershed, and near shore Lake Erie.
Waterfowl, shorebirds, hawks, and warblers in large concentrations stop over at the
Reserve during spring migration periods, mid-summer, autumn, and early winter
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months. The estuary is also frequented by bald eagles during spring and fall
migration, in summer following fledging of young birds, and through the winter as
long as open water is present. Over 40 eagles have been observed at one time over
the estuary. In 1995 the first nesting of a pair of bald eagles occurred in the Reserve
and has been regular inhabitants.

Plankton and periphyton (the microscopic plants and animals floating in the water,
on the bottom, and attached to plants) are found in all aquatic habitats in the
Reserve. They play a major role in the estuarine ecosystem and, along with bacteria,
are considered the foundation of the aquatic food web. Phytoplankton, the primary
producers, are represented by over 500 algal species in the estuary. Zooplankton,
the primary consumers, number over 300 species, more than 200 of which are
single-celled protozoans. The bottom or macro-benthic community of animals in the
estuary is represented by 13 animal phyla, composed of over 200 species. Plankton
and the benthos are essential and major food items for larval, juvenile, and many
adult fishes, as well as waterfowl and other birds.

Reserve habitats (from Herdendorf et al, 2004)

Barrier beach

OWC does not enter Lake Erie in the typical way—it must first pass through the
barrier beach. At times the barrier is opened by a channel which leads to the lake,
but often it is closed by sand bars. When the estuary mouth is completely sealed off
by the barrier beach, the creek waters must percolate through the sand to find their
way to the lake. Wind storms over the lake and rainstorms over the watershed can
produce the forces necessary to breach the barrier and allow OWC to flow freely to
the lake. Once these violent events have subsided however, the shifting sands of the
coast can quickly close the channel and the estuary is again isolated from the open
lake. The barrier is critical to the protection and maintenance of coastal wetlands.
The beach allows the waves to break and roll up a gentle slope, dissipating energy
and reducing the waters ability to erode the shoreline and undermine vegetation. By
separating estuary from the lake, fragile aquatic plants are protected from wave
attack.

The particle size of the barrier beach ranges from medium- to coarse-grained sand.
The beach is predominantly made up of quartz sand. Purple and black patches or
strands of garnet and magnetite, respectively, are common. The thickness of the
sand is greater than 1 m (Carter and Guy 1980) and overlies glacial till that is
exposed at lake level east of the beach. The xeric conditions of the barrier beach
support Russian thistle, cocklebur, witchgrass, inland searocket, and velvet-leaf.
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Lower marsh

OWC NERR is located at the drowned stream mouth of a small tributary to Lake
Erie. The estuarine wetlands consist of 60 hectares (150 acres) that extend 2.1 km
(1.3 mi) south of the Lake Erie shore. The estuary is 0.34 km (0.21 mi) wide at its
widest portion. Depths range up to 3.6 m (11.8 ft) in the inlet channel, but most of the
estuary is less than 0.5 m (1.5 ft) deep. Water retention time in the estuary is
generally less than a day except at times when the mouth is barred across at the
barrier beach.

The main basin of the estuary is lacustrine-like and consists of a broad shallow basin
that is cut by a narrow channel along its eastern margin and a secondary channel
that splits off the main channel at the southern end of the basin and

follows a course to the west. The channels are shallow, generally with bottom
elevations a few tenths of a meter above LWD and only a few tenths of a meter
below the surrounding bottom of the estuary. Star Island is located

between these channels near the center of this basin. A natural levee, that is more
persistent in the south basin, extends into the main basin as far north as Star Island.

The main basin is surrounded by relatively steep escarpments on all sides, including
Star Island. Into the escarpments, on both sides but particularly the east side,
intermittent tributaries have cut several deeply entrenched, but shallow, coves. The
majority of the basin has a floor elevation ranging from +0.4 to +0.6 m LWD. This
produces a depth that is particularly conducive to growth of dense beds of Nelumbo
lutea (American water lotus). The highway and railroad constrictions at the north and
south ends, respectively, of the basin are the deepest portions of the entire estuary.
The channel at the U.S. Route 6 bridge is 18 m wide and has a maximum depth of -
1.7 m LWD; whereas the channel at the Conrail bridge is 13 m wide and has a
maximum depth of -0.9 m LWD.

Through 1999, the lower estuary was dominated by the American water lotus and to
a lesser extent sago pondweed, coontail, and white water lily. The mud flats, which
have expanded because of the lower water levels since 1999, are characterized by
grasses, the common reed, cattail, marsh mallow, bur-reed, and water smartweed.
During periods of high lake level, and for a time following such periods, vegetation
can be sparse on these flats. Shoreline plants include buttonbush, common reed,
dogwood, blue flag, river bulrush, cattails, and arrowhead.

The valley of OWC within the estuary has two distinct channels between the Conrail
and the U.S. Route 6 bridges resulting from a bifurcation about 150 m north of the
railroad. This bifurcation has preserved an isolated remnant of the lake plain known
as Star Island around which the creek flowed to the east and to the west at various
times. The distance between its east and west points is about 450 m and 275 m
between it north and south points. The sides of the island rise rather steeply to a flat
top about 9 m above the mean water level of the estuary. The entire island
comprises an area of 45,000 m2 (4.5 hectares) and its flat top has an area of nearly
1 hectare. Star Island is the only island in the estuary with an elevation significantly
above that of the water surface.
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The erosional, rather than depositional, origin of Star Island has been inferred from
the accordant height of the island with the surrounding uplands and the from the
largely undisturbed lake plain sediments on the island’s surface. The soil types of the
island, Sisson silt loam and Tuscola loamy fine sand, also match those of the
surrounding upland areas of the lake plain. These soils formed in stratified limy silt
and very fine sand that was deposited on the bottom of glacial lakes with levels
higher than modern Lake Erie. The majority of the erosion around Star Island is
believed to have occurred during a period of rejuvenation of OWC downcutting
following glacial retreat. The preservation of the island remnant appears to be the
result of entrenched meanders of the creek bed at that time. The arcuate gorges
around the periphery of the island, forming the points of the star shape, suggest that
the active channel of the creek has eroded into the island from various directions at
various times. The relative steepness of these erosional scars is most likely inversely
proportional to the age of the channel erosion adjacent to the slope. Thus, the
gently sloping north and northwest sides of the island have the oldest shorelines and
represent the oldest channels while the steeply sloping southwest side represents
the youngest.

Swamp forest

The south basin of the estuary is more riverine-like and is comprised of a narrow
channel that extends south from the Conrail bridge to the vicinity of the Darrow Road
bridge. The channel is relatively deep (maximum -0.2 to -0.7 m LWD) and

flanked by natural levees along most of its course. A number of small, tributary-
mouth lagoons are present along the estuary’s west bank and an extensive lagoon
and swamp forest is found along the east side of the estuary. This lagoon was a
continuation of the main basin of the estuary, but it is now terminated on the north by
the railroad causeway. The lagoon occupies an area with bottom elevations between
+0.6 to +1.0 m LWD, whereas the swamp forest occurs where the bottom elevation
ranges from about +1.0 to +2.0 m LWD. The deepest depths in the south basin
occur in a narrow scour channel under the Conrail bridge (-0.7m LWD).

Mixed hardwood upland forest

Terrestrial habitats in the Reserve are largely former agricultural fields in various
stages of succession and some hardwood forests. Old field plant communities are
composed primarily of successional species such as ragweed, aster, goldenrod,
sumac, wild carrot, and several grasses. Elsewhere surrounding the estuary, the
uplands area exhibit mixed hardwood forests of oak, hickory, maple, cherry, ash,
and others with an understory of shrubs, small trees, and abundant wildflowers.
Herbaceous associates of the forest communities include large white trillium, may-
apple, violets, trout-lilies, cardinal flower and other woodland species. Near the
railroad corridor an open prairie exhibits big bluestem, Indian grass, whorled
rosinweed, butterfly-weed, ladies’-tresses, and bush clover.

The majority of the terrestrial (upland) habitats within the Reserve are covered with
mixed hardwood forest. Three forest associations are present on the upland
portions of the Reserve and other wooded areas of the OWC watershed: (1) oak-
hickory, (2) maple, and (3) sassafras-oak-hickory. The oak-hickory association
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occupies the steep banks on the eastern and western sides of the Reserve. This
association is dominated by Quercus alba (white oak) and Carya ovata (shagbark
hickory), with several accompanying woody species, including Quercus palustris (pin
oak), Quercus borealis (red oak), Fraxinus americana (white ash), Viburnum
prunifolium (black haw), and Sassafras albidum (white sassafras). Trillium
grandiflorum (large-flowered trilium), Arisaema atrorubas (Jack-in-the-pulpit),
Erythronium americanaum (yellow trout-lily), and Viola spp. (violets) are conspicuous
herbaceous associates in the spring, while Cimicifuga racemosa (black cohosh) and
Lobelia cardinalis (cardinal flower) bloom in July, particularly in forest openings along
the east bank of the estuary. South of the northern railroad bridge, the eastern
upland forest merges with a swamp forest on the inundated OWC floodplain. On the
western uplands, south of the railroad, a small plantation of Pinus strobus (white
pine) thrives within the oak-hickory forest. The maple forest association occupies a
small area on the eastern bluff at the mouth of the estuary. This is a lakefront
woodland that lies on the north side of U.S. Route 6. Dominant trees at this site are
Acer saccharinum (silver maple) and Acer rubrum (red maple). Associated woody
species include Populus deltoides (cottonwood), Hamamelis virginiana (witch hazel),
Rhus glabra (smooth sumac), and Cornus florida (flowering dogwood).

The sassafras-oak-hickory association exists on Star Island near the center of the
main basin of the estuary. This woodland is dominated by Sassafras albidum (white
sassafras), with Quercus alba (white oak) and Carya ovata (shagbark hickory)
comprising the major woody associates. Individuals of these three taxa are generally
younger than those found in the woodlands on the eastern and western uplands
adjacent to the estuary, indicating more recent clearing on the island. Herbaceous
dominants of the spring flora are Trillium grandiflorum (large-flowered trilium) and
Podophyllum peltatum (may—apple). These taxa are significantly more abundant on
Star Island than in any other woodland in the Reserve.

Historical and cultural perspective of the Reserve

Archaeologists believe the ancestors of American Indians spread into North America
from Asia about 20,000 years ago. These First Americans moved south and east
into what is now northern Ohio shortly after the last great continental glaciers
retreated northward. By about 11,000 years ago people called Paleo-Indians
roamed the southern Great Lakes region, hunting mastodon (an extinct elephant),
barren ground caribou, and probably other Ice Age animals.

Lake Erie was already several thousand years old by this time, and Indian people
began to take advantage of the rich biological diversity among the plant and animal
communities of the lakeshore. From this time on, Indian people visited the OWC
estuary, living off the rich bounty that it provided.

OWC, which has been occupied off and on for the past 10,000 years, was attractive
to Indian people because of its well-drained sandy soil and its strategic location. The
site's location provided protected access through the estuary to the lake for fishing
and commerce, and immediate entry to nearby upland forests with their rich harvest
of plant foods and game.
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Then, about three thousand years ago, the life of Indian people in much of eastern
North American began to undergo a fundamental change, partially in response to the
cultivation of certain plants for food. Cultivated plant foods supplemented a
subsistence economy based on hunting, gathering, and fishing, and by about 900
A.D., Indian farmers became reliant on corn, beans, squash and sunflower for a
significant portion of their food.

The major village in the Reserve was occupied during the 15th century A.D.
Although the villagers farmed corn, it is believed that farming was less important to
the village economy than hunting, fishing, or gathering.

For nearly 10,000 years man developed and refined methods of successfully
exploiting the environment for basic needs. Although lifeways changed significantly
from the Paleo-Indians to the American Indians who made contact with European
settlers in the late 1700's, the importance of natural resources in everyday life
remained constant. Clay from the soil, plants of the wetlands and forests, fish, birds
and mammals were essential to the survival of all these native cultures.

In 1795, the Greenville Treaty was signed between the United States and the Ohio
Indian tribes. This act began an era that would see the Indians lose all their Ohio
lands to the early American government. In 1805, AlImon Ruggles came to the OWC
area to survey the land for the state of Connecticut. This territory was originally part
of lands claimed by England as a result of the French and Indian War. Under a
charter from the King of England, Connecticut laid claim to the territory that included
all of present-day Erie County, which includes most of the OWC watershed.
Following the American Revolution, colonies were requested to cede their holdings
of western land to the newly formed government. Connecticut agreed to turn over its
colonial holdings except for one western tract reserved for the state. During the
American Revolution many residents of Connecticut had lost their property. In return
for damages suffered (mainly by fire), the state agreed to give land to these citizens
in lieu of monetary payment. In 1792 the westernmost 500,000 acres of the
"Connecticut Western Reserve" was set aside as "The Firelands", to be divided
among less than 2000 claimants.

Early Firelands pioneers found the land surrounding OWC covered by dense forests
of oak, chestnut, hickory, ash, walnut, sycamore, and whitewood (tulip tree). The
generally rich, sandy soils in Berlin and Huron townships were well suited for
agriculture, and the climate--moderated by the proximity to Lake Erie--appeared
favorable for fruit farming. Fruit trees were first brought to the OWC area from
Canada in 1812, and became an important crop in the years to follow.

Historical records indicate that during the 18th century saw mills, sandstone
guarries, grist mills and at least one salt well were situated within the OWC
watershed. Small fruits such as strawberries, raspberries, and grapes were also
introduced to this region throughout the next hundred years. Hardwood timber,
particularly oak, was sought by the ship building industry in nearby Huron. This
community was the largest ship building site in Ohio in the middle 1800's.
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By 1879, most of the land surrounding OWC had been cleared, timber removed, and
ditches opened to drain agricultural lands. These factors contributed to annual
flooding of the creek, rendering its flood plain "worthless" to farmers.

The last commercial ventures in the land that would become OWC NERR or estuary
began about 1880 on Star Island in the middle of the creek. At this time, the island
was accessible from the mainland in dry weather via a road through the cat-tail
marsh. During the winter of the next five years, the virgin hardwood timber was
removed from the 10-acre island. Then, in 1899, Martin Daniels purchased the
island, built a house and barn, and raised his family there. The island was planted to
strawberries, raspberries, grapes, red currants and tree fruits. The Daniels family
business venture met quick success. Through the early 1900's, the Daniels
expanded their business to include a retail outlet on the island where tourists could
buy grapes, berries, and honey. With the approach of the "Great Depression” years,
fruit prices dropped and the family was forced out of business and left their island
farm.

The immediate vicinity surrounding OWC National Estuarine Research Reserve has
remained relatively undisturbed since the island occupation in 1920 for several
reasons. Perhaps the most important factor has been the attitude of landowners
controlling the critically located properties near the creek mouth. Three groups of
people resisted the pressures from developers who would have altered the natural
character of OWC in pursuit of recreational activities and urban expansion:

The Anderson family owned the land along the estuary's western bank from 1839
until the Ohio Department of Natural Resources purchased a portion of it for the
Reserve. The upland portion of this property was farmed throughout their
ownership.

The northernmost property on the west bank of OWC estuary is the Hartley
homestead. This property has been in the family since the middle 1800's. Fruit and
vegetable farming was the primary family occupation for two generations, and today
a third generation Hartley resides on the shores of the estuary. Hartley's strong
feeling of tradition has been his incentive for maintaining the land as it is.

The third property owner instrumental in keeping OWC in a relatively undisturbed
condition was Oberlin College Beach Association. About 1813, Oberlin College
trustees purchased several acres along the eastern banks of the creek. Cottages
were built on the lakeshore portion of their property, but the southern portion along
the estuary was preserved in its natural condition and has been managed as a
private nature preserve throughout their ownership. The concern for the area's
natural features by these landowners was a key in attracting ODNR to OWC. It was
through the combined conservation efforts of these families--as well as local civic
organizations, environmental groups, and interested citizens--that OWC National
Estuarine Research Reserve became a reality.
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Perspective of the Lake Erie Ecosystem

The Great Lakes coast extends 4,600 miles along the southern shores of the lakes
themselves, the largest and most utilized "inland seas" in the world. The Great
Lakes are a globally significant resource, with approximately twenty percent of all
freshwater on our planet and 95% of the freshwater in the U.S. contained within the
lakes.

The lakes all are glacial in origin. Four major stages of continental glaciation
affected the Great Lakes area during the past one to two million years. As thick ice
sheets advanced into the region, they eroded soil and bedrock which was then
deposited in other locations. The tremendous weight of these glaciers depressed
the land surface to such an extent that isostatic rebound, the earth's gradual rising
from the release of the glacier's weight, is still occurring.

About 14,500 years ago, the last of the ice sheets slowly melted and retreated,
releasing large volumes of water. This meltwater and precipitation in the drainage
basin collected in pools in the basins created by previous glacial scouring. As the
ice margin continued to retreat, these pools enlarged to form a large post-glacial lake
which is now Lake Erie. The elevation of this lake changed as retreat of the ice
margin exposed lower outlets or its re-advance blocked outlets. The highest of the
lake stages, called Lake Maumee, reached a maximum elevation of 800 feet above
sea level. There are twelve other lower lake stages known. The shorelines of these
older lakes are marked by beach ridges and wave-cut cliffs winding across northern
Ohio.

Additional glacial retreat ultimately prompted a flood that drained most of the lake
eastward across the Niagara Escarpment. Isostatic rebound of the escarpment as
the ice retreated north raised the level of the outlet and therefore the lake's waters.
About 4,000 years ago, the upper Great Lakes began to drain through the Lake Erie
basin causing a rise in the lake level. The OWC estuary was formed as Lake Erie
continued to rise to its present-day levels.

Lake Erie is the 12th largest freshwater lake in the world and has approximately
10,000 square miles of surface area making it larger than Lake Ontario, but much
smaller than the other three Great Lakes. Lake Erie is the southernmost, shallowest
(max. depth = 212 feet; the other Great Lakes are all over 750 feet deep), and
warmest of the Great Lakes. Lake Erie is also the only lake with a watershed that is
not dominated by a forest ecosystem. Land use within the Lake Erie watershed is
primarily agricultural and urban. As a result, Lake Erie receives more sediment and
nutrients than the other Great Lakes and is the most productive, frequently
producing more fish for human consumption than the other four Great Lakes
combined. In fact, during 40 of the 55 years between 1915 and 1970—including
1969 when the Cuyahoga River caught fire and the media wrote articles declaring
Lake Erie to be dead—Lake Erie produced more fish than the other Great Lakes.
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Biogeographic Class of the OWC NERR

In order for an estuary to be selected to part of the NERRS, consideration is given to
how well the estuary represents other natural estuaries in that particular region of the
country. Because Lake Erie possesses all of the major shoreline types found in the
Great Lakes, and the lake’s coastal wetlands are predominantly estuary-type stream
mouths, Ohio’s shoreline is an ideal place to find representative estuarine systems
for the lower Great Lakes.

Reserves represent different biogeographic regions of the United States.

A biogeographic region is a geographic area with similar dominate plants, animals
and prevailing climate. There are 11 major biogeographic regions around the coast,
with 29 sub regions. The reserve system currently represents 18 of those sub
regions. The reserve system is designed to include sites representing all 29
biogeographic subregions, with additional sites representing different types of
estuaries. (Figure 4)

Figure 4. Biogeographic regions of the NERRS

NERRS Biogeographic Classification Scheme
Acadian

1. Northern Gulf of Maine (Eastport to Sheepscot River)
2. Southern Gulf of Maine (Sheepscot River to Cape Cod)
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Virginian

3. Southern New England (Cape Cod to Sandy Hook)
4. Middle Atlantic (Sandy Hook to Cape Hatteras)

5. Chesapeake Bay

Carolinian

6. Northern Carolinas (Cape Hatteras to Santee River)
7. South Atlantic (Santee River to St. Johns River)

8. East Florida (St. Johns River to Cape Canaveral)

West Indian

9. Caribbean (Cape Canaveral to Ft. Jefferson and south)
10. West Florida (Ft. Jefferson to Cedar Key)

Louisianan

11. Panhandle Coast (Cedar Key to Mobile Bay)

12. Mississippi Delta (Mobile Bay to Galveston)

13. Western Gulf (Galveston to Mexican border)
Californian

14. Southern California (Mexican border to Pt. Conception)
15. Central California (Pt. Conception to Cape Mendocino)
16. San Francisco Bay

Columbian

17. Middle Pacific (Cape Mendocino to Columbia River)
18. Washington Coast (Columbia R. to Vancouver Island)
19. Puget Sound

Great Lakes

20. Lake Superior, including St. Marys River (Lake Superior NERR, 2010)

21. Lakes Michigan and Huron, including Straits of Mackinac, St. Clair River, and
Lake St. Clair

22. Lake Erie, including Detroit River and Niagara Falls (OWC NERR)

23. Lake Ontario, including St. Lawrence River

Fjord
24. Southern Alaska (Prince of Wales Island to Cook Inlet)
25. Aleutian Islands (Cook Inlet to Bristol Bay)

Sub-Arctic
26. Northern Alaska (Bristol Bay to Demarcation Point)

Insular

27. Hawaiian Islands

28. Western Pacific Islands
29. Eastern Pacific Islands

Most tributaries flowing into Lake Erie along Ohio’s shore have been impacted by
development. Ports, marinas, industrial complexes, residences, and recreational
facilities have been attracted to these coastal areas. Only a few remnants of Lake
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Erie estuarine areas remain, and OWC is one of the best examples of this wetland
type. Located within the central basin of Lake Erie, OWC has a diversity of habitats
that make it ideally suited as a protected field laboratory. These distinct habitats
include:

= drowned stream mouth freshwater estuary

= barrier beach

= glacial till and lacustrine-sediment bluff

* marsh

=  swamp forest

= upland hardwood forest

» jsland within the lower section of the estuary

OWC NERR Boundary

The OWC NERR boundary corresponds to the boundary of the state nature
preserve. An additional 2.2 acre parcel is proposed for inclusion as part of this plan
(Area bounded in green in Figure 5). This area was incorporated within the state
nature preserve in 2004 and is hereafter incorporated within the Reserve boundary.
The land is subject to all protection afforded by Ohio laws governing state nature
preserves (ORC 1517).

Core and buffer areas of the OWC NERR
As described in the regulations for the NERRS, the Reserve boundaries encompass
two areas: 1) core area), and 2) a buffer zone. The term "key land and water areas”
refers to that core area within the Reserve that is so vital to the functioning of the
estuarine ecosystem that it must be under a level of control sufficient to ensure the
long-term viability of the Reserve for research on natural processes. Key land and
water areas, which comprise the core area, are those ecological units of a natural
estuarine system which preserve, for research purposes, a full range of significant
physical, chemical and biological factors contributing to the diversity of fauna, flora
and natural processes occurring within the estuary. The determination of which land
and water areas are key to a particular Reserve must be based on specific scientific
knowledge of the area. A basic principle to follow when deciding upon key land and
water areas is that they should encompass resources representative of the total
ecosystem, and which if compromised could endanger the research objectives of the
Reserve. The core area designation is consistent with state nature preserve
policies for protection of the estuary and its resources. Allowable activities (via
permit) within the core area include:

= Research and monitoring

= Scientific collection

= Land access off designated trails and public use areas

= Water access

= Hunting (in controlled hunting events)

The buffer zone is defined as the area adjacent to or surrounding key land and water
areas and essential to their integrity. Buffer zones protect the core area and provide
additional protection for estuarine-dependent species, including those that are rare
or endangered. When determined appropriate by the state and approved by NOAA,
the buffer zone is also the area for facility development required for research and
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interpretation. Additionally, buffer zones should be established sufficient to
accommodate a shift of the core area as a result of biological, ecological or
geomorphological change which reasonably could be expected to occur. The buffer
area of the OWC NERR is currently designated as zones in which facility
development has previously taken place or could take place in the future within the
state nature preserve’s boundary. Most of the Reserve’s publicly accessible lands
and facilities are within the buffer area.

Because of varying water cycles on Lake Erie, the OWC estuary has shown the
ability to adapt to change effectively. Through high water and low water periods,
estuarine communities change and adapt to the shift in water depth and surface
coverage. The Reserve research and monitoring program will continue to perform
trend analysis of this adaptability feature of the estuary and consider modifications to
its boundary to increase buffer zones to insure its integrity.

Activities within the Reserve buffer zone, with the exception of water access on Lake
Erie, require a permit for activities as listed for the Reserve’s core area per state
nature preserve regulations, since both areas are contained within the jurisdictional
boundary of the state nature preserve. Figure 6 shows the Reserve core areas in
red and buffer areas in tan.

OWC NERR acquisition plan

The existing boundary of the OWC NERR does not include about 500 acres of
upland buffer areas that were specified in the originally proposed Reserve
acquisition plan. In response to citizen concerns, the ODNR reduced the originally
proposed Reserve boundaries. In the years that followed site establishment, local
attitudes toward the Reserve have improved. OWC NERR management undertook
regular discussions with local landowners about the benefits of conserving lands and
riparian areas upstream of the Reserve, which might over time be added to Reserve
boundaries.

As part of nominating a NERR, states are given an option to develop multiple
component sites. Management plans for multiple component sites must address
goals and objectives for each component and identify / establish the additional
component’s relationship to the original site (15 CFR 921.33). Since the OWC
NERR was designated, both NERR and ODNR have explored the possibility of
designating a regional system for the Ohio Reserve. Among the sites that have
been considered are Sheldon Marsh SNP, DuPont Marsh SNP (both in Huron), and
North Pond SNP on Kelley’s Island. Although these protected areas would have
potential as comparison sites and are suitably governed by state statues to ensure a
stable platform for long-term research and monitoring, such a multi-component
alignment is not planned within the scope of this management plan. The Reserve
acquisition strategy focuses on protecting riparian buffer areas south of the existing
boundary. There is more discussion about the Reserve’s land conservation strategy
in the stewardship chapter.
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Figure 5. OWC NERR Boundary with addition
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Figure 6. OWC NERR core and buffer areas
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Chapter 2. Management Plan Overview 26

Purpose and Scope of this Management Plan

The plan contains the collective vision, mission, goals, and objectives of the OWC
NERR, and establishes policies for the sustainability of the natural resources and for
the maintenance of the ecological balance of the Reserve. The plan provides
guidance for the administration of Reserve operations, resource stewardship,
research, education, public engagement, and infrastructure for the next five years.
This plan also describes the necessary elements of site-specific ecological
management that identify key natural resources, determine the appropriate level of
human use for the sites and these resources, and foster their long-term stewardship.
The goals, objectives, and action strategies reflect the collective input of Reserve and
other Division of Wildlife staff, plus stakeholders like the OWC NERR Advisory Council
and the Friends of OWC.

This document is the fourth edition of the Old Woman Creek National Estuarine
Research Reserve (hereafter referred to as OWC NERR or “the Reserve”)
management plan, revising the version adopted in 2000, and will be implemented
from 2011-2016. The third edition of the OWC NERR management plan was
approved by the National Oceanic and Atmospheric Administration (NOAA) in 2000.
The original OWC NERR management plan was approved in 1981 and revised in
1982. The third edition was approved the following year (1983).

A great deal has been accomplished by the OWC NERR since the last version of the
management plan was adopted. The Reserve is committed to building upon past
progress through the implementation of this plan.

Until 2004, administration and management of the OWC NERR rested within the
Ohio Department of Resources, Division of Natural Areas and Preserves (ODNR-
DNAP). In October 2004, administration and oversight of the OWC NERR
transferred internally within ODNR to the Division of Wildlife (ODW).

In light of the administrative change, this fourth edition of the OWC NERR
Management Plan is reflective of mutual priorities of the National Estuarine
Research Reserve System (NERRS) and the ODW. The Reserve also strives to
maintain consistency with strategic directions of its primary state agency partners in
Ohio including the Ohio coastal management program, the Ohio Sea Grant, and the
Lake Erie Commission.

The OWC NERR was officially designated by NOAA in September 1980 and
represents lower Great Lakes estuaries in the NERR system. The Reserve program
in Ohio is a relatively “mature” and stable program with an experienced staff, adequate
facilities, and core estuarine areas protected for long-term research and monitoring.
The involvement of ODW and its mission to conserve fish and wildlife resources
provides an opportunity for the Reserve to address new and emerging priorities in
wetland management-oriented research, education, and stewardship.
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Just as is the case in many other lower Great Lakes coastal wetlands, the Reserve
is impacted by several issues that shaped the strategies of this management plan. 27
These issues include:
= Non-point source pollution in the watershed
» Introductions and further infestations of non-native, aggressive aquatic and
terrestrial species
= Aloss of riparian and wetland habitat in the OWC ecosystem, including its
watershed
= Potential eutrophication impacts from climatic change and variability.

Over the next five years, it is the vision of the OWC NERR to confront these issues
and maintain its role as the leading source of excellence for education, information,
and scientific research opportunities focusing on lower Great Lakes estuaries and
similar coastal wetlands. Specific directions for the OWC NERR program include:
= Establishing new and maintain existing research and monitoring
collaborations in Ohio and the Great Lakes
= Working collaboratively to ensure that coastal wetland research influences
individual and community scale resource decisions
= Prioritizing community stewardship of the estuary, watershed, and Lake Erie
through networked planning and implementation efforts
= Enriching visitor experiences to the Reserve through low impact access
opportunities and an updated learning environment in the visitor center
= Responsibly managing core Reserve areas and seek out opportunities to
protect adjacent buffer lands and waters

This management plan has been developed in accordance with National Oceanic and
Atmospheric Administration (NOAA) regulations, which includes all provisions for
public involvement. It is consistent with the congressional intent of Section 315 of the
Coastal Zone Management Act of 1972 (CZMA), as amended. The plan will be
instrumental in guiding the future direction of the OWC NERR by its administration and
staff, and its implementation will be evaluated in subsequent required program
evaluations (15 C.F.R. Part 921.40).

The Reserve is an integrated program of research and education that promotes the
sustainable use and protection of Great Lakes estuaries, coastal wetlands, and their
watersheds. This management plan has goals that cross its various administration,
research, education, and stewardship activities. Objectives define how the Reserve
will gauge its progress toward desired outcomes. Many of the plan’s objectives cross
program areas, as well. Specific actions, which may be through the collaborative
efforts of multiple programs and staff, are how the Reserve intends to implement this
plan to work toward overall goals and objectives. The plan describes these actions,
offers the rationale that led to their development, and the program areas that will be
engaged in implementing the actions.

To use this plan, we suggest that you read it in the following manner:

* By noting the action plan priorities of each program area for the five year
planning period, then referring to details of particular interest throughout the
chapter which support the decision making process that shaped specific
actions
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Through the on-site administration and management of the Reserve, OWC NERR
performs and develops partnerships to secure long-term research, collects monitoring 28
data, and provides educational opportunities for the public and resource managers
designed to encourage stewardship of the estuary and similar coastal wetland
ecosystems of the Great Lakes. The OWC NERR is a mutually beneficial partnership
between NOAA and the ODW.

Plan summary

The vision and mission of the collective programs of the OWC NERR reflects an
acknowledgement of the Reserve’s role in the stewardship of coastal wetland
ecosystems within the Great Lakes region and to serve as an example of
stewardship practice implementation.

Vision of OWC NERR

OWC NERR is a regional leader in the stewardship and
conservation of a Great Lakes estuarine ecosystem

Mission of OWC NERR

Improving the understanding, stewardship, and appreciation of
Great Lakes estuaries and coastal wetland ecosystems

In order to fulfill the OWC NERR mission, the Reserve must continue to improve
scientific understanding of the estuary, its role in the Lake Erie ecosystem and the
effects of external forces (natural and anthropogenic) on ecosystem health. The
Reserve’s wealth of information about the estuary’s ecology frame management-
oriented research questions from Reserve and other partner scientists. The Reserve
provides education and training that encourages stewardship of OWC, other Great
Lakes estuaries and their watersheds. The Reserve’s vision and mission point to a
bifurcated approach, wherein stewardship research, education, and direct
management actions taken to protect the OWC estuary are transferred to benefit
other regional coastal ecosystems. This allows the Reserve to serve as a “proving
ground” for Great Lakes freshwater estuarine stewardship methods and practices.

Priority issues addressed by this plan

Coastal wetlands like the OWC Reserve are at the intersection of the environmental
challenges facing the entire Lake Erie ecosystem. To guide the development of this
management plan, the Reserve conducted a scoping process. Public stakeholders
and staff examined priority issues of regional plans like the Lake Erie Protection and
Restoration Plan (2008). Four regional and localized issues were identified that
provide a foundation for many of the actions contained within this plan. Additional
issues that must be addressed to ensure the stewardship of the OWC estuary and
watershed are presented in Chapter 5.
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1) The management of non-point source pollution

Lake Erie is the only Great Lake that has a watershed predominately in agricultural
and urban land use. All of the other lakes have forested ecosystems. The stress
brought about from these land uses is a threat to Lake Erie, which is also the most
biologically productive of all the Great Lakes. The good news is that Lake Erie and
its surrounding Ohio watersheds have improved significantly since the dark days of
the 1960s and 1970s when the Lake was a national embarrassment for Ohio. The
Lake Erie Quality Index, released by the Ohio Lake Erie Commission most recently
in 2004, evaluated 11 separate indicators of Lake Erie quality. Water quality has
begun to decline again after having previously improved. Recent increases in soluble
phosphorus apparently combined with the affects of the zebra and quagga mussel
invasions have resulted in an increase in algal blooms and related declines in water
clarity and quality. Noxious algae blooms have reappeared in the Western Basin and
the so called “dead zone” or area of low to zero oxygen levels has been expanding
in the Lake’s central basin, in the vicinity of the OWC NERR Reserve.

This presents distinctive opportunities for the Reserve in focusing its research,
education, and stewardship efforts on reducing the impacts of non-point source
pollution from agricultural and urban landscapes through the management of
stormwater and improved wastewater treatment practices.

There are no centralized wastewater treatment systems within the OWC watershed.
All businesses and households operate with on-site septic systems. Failing systems
jeopardize public health and contribute to high nutrient and bacteria loads
downstream.

2) Aquatic and terrestrial invasive species
Throughout the Great Lakes, there is no ecosystem management issue more
confounding than invasive species.

The ballast water from lake-borne commerce is a prime pathway for the introduction
of invasives into the lakes and near shore areas. Over 180 documented aquatic
invasive species have entered the Great Lakes with nearly three quarters of that
total coming in since the St. Lawrence Seaway opened the region to the Atlantic
Ocean in 1959. Additional invasions happen on a monthly basis. Within Ohio, both
aguatic and terrestrial species continue to be of great concern. Round goby, zebra
and quagga mussels, sea lamprey, purple loosestrife, garlic mustard, emerald ash
borer, and Phragmites are just a few of the species that have been introduced in the
Lake Erie watershed. These aggressive species out-compete native species,
creating monocultures which lack the diversity necessary to support the intricate
food web that has evolved around Lake Erie’s productive ecosystem. Beyond food
web and habitat impacts, species such as mussels have impacts on the water
column and nutrient cycling that scientists are still working to fully comprehend. A
potential link between mussels and harmful algal blooms illustrates how these
invasive species alter the dynamics of the system and further complicating attempts
to manage and improve the quality of Lake Erie and its tributaries. The compounding
impact of climate change will likely have additional impacts on the viability and
distribution of invasive species into the future.
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Many of the species have detrimental impacts on coastal wetland areas like the

OWC estuary. As a result, rapid identification, response, and control actions are 30
proposed to reduce the impacts on invasions on the Reserve. On the other hand,

the unique habitat of coastal wetlands like the OWC estuary is refuge for some

native species (e.g., unionid mussels) threatened by invasive species on Lake Erie.

3) Loss of wetland and riparian habitat within the Lake Erie watershed
Ohio ranks second to California in the U.S. in percentage of historical wetland
acreage lost. Much of the wetlands in the Lake Erie basin were successfully drained
and ditched for agricultural use. Wetland loss, especially coastal wetlands, impacts
water quality and species diversity in Ohio, across the Great Lakes, and on an
international scale. Coastal Lake Erie wetlands serve as rest stops for migrating
avian species utilizing heavily traveled flyways that span across North and South
America. Ohio’s coastal wetlands also served as the last refuge for bald eagles
during the late 1970’s when their numbers hit an all-time low.

In the OWC and other Lake Erie-basin watersheds, there continues to be potential
for restoring wetland habitats, as well as returning natural flow regimes to streams
and tributaries.

4) Ecosystem impacts of regional climate change

The anticipated impacts of climate change in the Great Lakes include a reduction of
lake levels, impacting all connected coastal wetlands. Water levels in the OWC
estuary are a driver of ecological conditions. Lower lake levels could result in further
damage to wetlands, resulting in poorer water quality in Lake Erie due to the loss of
regional wetland filters and degradation of wildlife habitat.

This plan identifies actions that will help Lake Erie basin citizens and communities
reduce the rate of climate change, prepare for its impacts, implement its own
environmentally-responsible practices, and assist with the sustainable development
and responsible use of alternative energy technologies.

The Reserve is ideally suited to serve as a sentinel of climate change for other
coastal wetland ecosystems. To serve this function, the Reserve must continue to
document its ecological conditions and how climate and weather variability impact
the estuarine ecosystem, including the phenology of native fish, wildlife, and plant
species.

Organization of the Management Plan

This management plan has been developed to address specific objectives of the
Reserve’s research, education, stewardship programs, its administration functions,
and critical program elements such as land conservation, facilities, and public
access over the next five years (2011 — 2016). The management plan’s goals,
objectives, and actions are consistent with the NERRS and the Ohio Division of
Wildlife strategic planning documents.
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OWC NERR Goals and Objectives 31
Goals and objectives the Reserve will meet in this plan have been developed

through examining priority Great Lakes ecosystem issues and by mapping a strategy
that complements the strategic plans of its partners, NOAA-NERRS and the ODW.
Program plans of other collaborators and partners were examined to identify
alignments, thereby identifying areas for potential collaboration in the implementation

of planned actions. The Reserve will continue to foster partnerships in areas that will
lead to the completion of its planned actions.

The strategic references for the matrix of planned OWC NERR actions are:

= NOAA: NERRS Strategic Plan, 2011-2016; NOAA Education Strategic Plan,
2009-2029

= Ohio Division of Wildlife Strategic Plan: The Next Generation of Ohio’s
Conservation Journey 2010

= Ohio Coastal Management program document and OCM Strategic Plan
2008-2013

= Ohio Sea Grant College Program Strategic Plan, 2010 — 2014 Strategic and
Implementation Plan

= Lake Erie Protection and Restoration Plan 2008

= Old Woman Creek Watershed Plan 2010

Quantifiable metrics in Reserve objectives and actions have been developed through
the Reserve’s historical averages (e.g., number of education programs) and defined
restoration targets (e.g., 25% reduction in sediment loading).

Table 1 on the following pages displays 2011 — 2016 goals, objectives, and
responsible program areas.

OWC NERR Management Plan, 2011 - 2016



GOALS AND OBJECTIVES OF THE OWC NERR, 2011 - 2016 32

GOAL OBJECTIVES PROGRAM AREAS
Improve scientific understanding of the Reserve ecological conditions are monitored and indicators are
estuary, watershed, and Lake Erie developed to serve as a foundation for management-oriented
research and for estuarine education
E,R,S
Foster connections to the Old Woman Creek Students are attracted to coastal resource management
estuary and other coastal ecosystems professions A E RS
The Reserve's learning environment and the experiences of
visitors and users are enhanced A E,R,S
Volunteer service on behalf of the Reserve increases
A E RS
A networked organization with sufficient capacity to meet
program goals and objectives A ER,S
Inform decisions of Lake Erie communities and |Reserve science and technical expertise is transferred to
individuals regarding coastal ecosystems estuarine stakeholders A ER,S
50 citizens adopt or install stewardship practices because of
Reserve education programs AES
3,000 coastal decision-makers receive science based training
and information that supports coastal stewardship E

Program Area Key:

A - Administration

E - Education

R - Research
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GOALS AND OBJECTIVES OF THE OWC NERR, 2011 - 2016 33
GOAL OBJECTIVES PROGRAM AREAS
Enhance the OWC NERR's role as a regional Reserve ecological conditions are monitored and indicators are
focal point for wetland stewardship science, developed to serve as a foundation for management-oriented
practice implementation, and education research and estuarine education R, S
Volunteer service on behalf of the Reserve increases
AES
Reserve science and technical expertise is transferred to
estuarine stakeholders AE RS
Sediment and nutrient loading into the estuary is reduced by
25% A'S
30 acres of the estuary impacted by aquatic invasive species
are restored to native aquatic vegetation R,S
Buffer lands and waters are protected through the Reserve's
land conservation strategy A'S
Maintain effective and professional program |A networked organization with sufficient capacity to meet
operations program goals and objectives AR
The effectiveness of Reserve education programs are
measured by needs assessment and evaluation strategies E

OWC NERR Management Plan, 2011 - 2016
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OSU researcher Alexandra Hakala collects sediment cores for pore water
extraction from the estuary
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Chapter 3. Research and Monitoring Plan

The reserve network of living laboratories provide a mechanism for addressing
scientific and technical aspects of coastal management problems through a
comprehensive, interdisciplinary, and coordinated approach. Research and
monitoring programs, including the development of baseline information, form the
basis of this approach. Reserve research and monitoring activities are guided by the
reserve system research and monitoring plan which identifies goals, priorities, and
implementation strategies. This approach, when used in combination with the
education and outreach programs, will help ensure the availability of scientific
information that has long-term, system-wide consistency and utility for managers and
members of the public to use in protecting or improving natural processes in their
estuaries. Research within the reserves is designed to fulfill the reserve system
goals as defined in program regulations. These include:
= Address coastal management issues identified as significant through
coordinated estuarine research within the System;
= Promote Federal, state, public and private use of one or more reserves within
the System when such entities conduct estuarine research; and
= Conduct and coordinate estuarine research within the System, gathering and
making available information necessary for improved understanding and
management of estuarine areas.

Reserve System Research and Monitoring Guidelines

Reserve System Research Funding Priorities
Federal regulations, 15 C.F.R. Part 921.50 (a), specify the purposes for which
research funds are to be used:
=  Support management-related research that will enhance scientific
understanding of the Reserve ecosystem;
= Provide information needed by reserve managers and coastal ecosystem
policy-makers; and
= Improve public awareness and understanding of estuarine ecosystems and
estuarine management issues.

The reserve system has identified the following five research areas to complement
the funding priorities outlined above:

Habitat and ecosystem processes

Anthropogenic influences on estuaries

Habitat conservation and restoration

Species management

Social science and economics

arwONE

NOAA is a primary research funding source at NERRS sites, and its research funds
are preferentially awarded to proposals which reflect NOAA’s national research
priorities. Although NOAA-supported research may be oriented to a specific reserve,
projects that benefit more than one reserve are given higher priority.
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NOAA regulations specify the purposes for which research funds are to be used, 15
C.F.R. Part 921.50 (a): Found in Appendix A
» support management-related research that will enhance scientific
understanding of the reserve ecosystem
= provide information needed by reserve managers and coastal ecosystem
policy-makers
= improve public awareness and understanding of estuarine ecosystems and
estuarine management issues.

NOAA encourages coordinated research among reserves and other scientists by
preferentially funding research proposals on specific estuarine topics which it has
identified as national priorities. This unified approach promotes the exchange of
research findings among reserves, state and federal agencies, and members of the
academic research community.

There are three NERRS avenues to fund estuarine research across the span of the
national Reserve system. The Graduate Research Fellowship Program (GRF)
supports students to produce high quality research in the reserves. The NERR
System-wide Monitoring Program (SWMP, pronounced "swamp") provides
researchers, resource managers, educators, and other coastal decision makers with
standardized, quantitative data to determine how reserve conditions are changing in
both the short-term and the long-term. A more thorough description of the SWMP
can be found within the monitoring plan in this chapter. Finally, the NERR Science
Collaborative brings management-oriented research to coastal communities.

Graduate Research Fellowship Program (GRF)

The GRF program, implemented in 1996, supports high quality research in the
NERRS. Each fellowship provides 1-3 years of funding for a graduate student to
conduct research. The fellowship requires that each graduate student assist the
Reserve in its monitoring, research, Coastal Training, and/or education programs.
Projects must address coastal issues identified as having regional or national
significance and relate them to the individual reserve’s research focus areas. GRF
funds are available on a competitive basis to students enrolled in a full-time Masters
or Doctoral program at U.S. accredited colleges and universities.

Applicants must address one of the nationally significant research priorities
established by the NERRS and conduct research in one or more of the reserves.
The NERRS Research priorities (2008) focus on the following areas: °

= eutrophication, effects of non-point source pollution and/or nutrient dynamics;

= habitat conservation and/or restoration;

= biodiversity and/or the effects of invasive species;

= mechanisms for sustaining resources within estuarine ecosystems; or

= economic, sociological, and/or anthropological research applicable to estuarine

ecosystem management.
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Current GRF research objectives and application procedures are available online at
http://nerrs.noaa.gov/Fellowship.aspx.

NERR Science Collaborative

The Science Collaborative is a program designed to put NERRS-based science to
work in coastal communities. The program funds and supports Reserve-led research
projects that bring scientists, intended users of the science, stakeholders, educators,
and trainers together to address problems related to coastal pollution and habitat
degradation in the context of a changing climate.

The Science Collaborative selects projects through annual competitions, designed to
ensure that research project teams, which include Reserve staff, intended users of
the science, and relevant stakeholders work together to describe science and
technology needs to address specific problems, define research questions, design
and implement projects, and apply the results.

Reserve System Research Goals

The reserve system research goals are embedded in the Science Goal of the
Reserve System Strategic Plan 2011-2016, ‘NERRS scientific investigations improve
understanding and inform decisions affecting estuaries and coastal watersheds,” and
outlined several objectives. They include:
= Expand capacity to monitor changes in habitat and water quality and quantity
in response to land use and climate change drivers.
= Improve understanding of the effects of climate change and coastal pollution
on estuarine and coastal ecology, habitats, and ecosystem processes.
= Characterize coastal watersheds and estuary ecosystems and quantify
ecosystem services to support ecosystem-based management of natural and
built communities.
= Increase social science research and use of social information to foster
coastal stewards that value and protect estuaries.

Research Plan of OWC NERR

The research and monitoring program at OWC NERR seeks to develop a
comprehensive scientific understanding of natural and human processes occurring
within the estuary, watershed, and Lake Erie; and to provide the information
necessary for proper management, use, and restoration of freshwater estuaries and
other coastal habitats in the Great Lakes.

Over the next five year period, the OWC NERR research program, including its
partner institutions, will address a range of ecological and management issues. Of
these issues, several frame research questions about significant ecosystem isssues:
» Fluctuating Lake Erie water levels have caused changes in estuarine and
other near shore communities
= Aquatic invasive species in the estuary and other coastal wetlands have
become a major concern within the scientific and management fields.
Included in this work is an examination of the impacts of controlling invasive
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species on non-target communities

= The role of the estuary in mitigating pollution in Lake Erie

= The role of the estuary and other coastal wetlands in serving as refugia for
native species populations impacted by invasive species on Lake Erie and in
tributary streams

The action plan on the following pages describes research projects and products to
be developed, continued, and coordinated by OWC NERR. The Reserve will
operate cooperatively with other agencies and organizations in the region to achieve
the goals, objectives, and actions outlined herein. Over the next five years, the
Reserve will continue to monitor the estuary, both through the NERRS System-wide
Monitoring Program, and through its own site-based program, to evaluate the
impacts of management and stewardship practices on the estuary, and develop a
greater understanding about the value of coastal wetlands in mitigating climate
variability and protecting vulnerable native and migrating species.

Lake Erie sunrise from the OWC barrier beach.
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VISION: OWC NERR is a regional leader in the stewardship and conservation of a Great Lakes c

tal wetland ec

Mission: Improving the understanding, stewardship, and appreciation of Great Lakes estuaries and coastal wetland ecosystems

Foster connections to the
Old Woman Creek estuary
and other coastal
ecosystems

Inform decisions of Lake
Erie communities and
individuals regarding
coastal ecosystems

Enhance the OWC NERR's
role as a regional focal
point for wetland
stewardship science,
practice implementation,
and education

Maintain effective and
professional program
operations

Students are attracted to coastal resource

GOAL OBJECTIVES ACTIONS PROGRAM AREAS
Reserve ecological conditions are monitored and Continue to implement the NERR system-wide monitoring program R
indicators are developed to serve as a foundation
. o for management-oriented research and for Continue to build OWC NERR site-specific monitoring database relating to water quality R
Improve scientific ) .
. estuarine education
understanding of the Develop partnerships to complete taxonomic atlas of Old Woman Creek plants and animal: R
estuary, watershed, and |5,000 K-12 and post-secondary students and
Lake Erie educators learn about coastal wetland ecology Support K-university and educator curriculum development and delivery integrating estuarine science E,R

management professions Inform research questions that can be examined through service learning and internship: R, S
The Reserve's learning environment and the
experiences of visitors and users are enhanced Advise on how estuarine science can be integrated in exhibits and display: E,R,S
Inform facility planning by projecting future research space needs AR
Volunteer service on behalf of the Reserve Engage the OWC NERR Advisory Council in administrative aspects of the research program (e.g.,
increases proposal development/review) R, S
Work with volunteers who support Reserve research and establish protocols for monitoring watershed
stewardship projects A E RS

Reserve science and technical expertise is
transferred to estuarine stakeholders

Reserve ecological conditions are monitored and

Coordinate the production of technical bulletins about coastal wetland ecology and wetland values to

the Lake Erie ecosystem E R
Provide information that will reduce impacts to wetland dependent avian species from wind energ) R
Provide advisory service to coastal research organizations and programs A E,R,S

indicators are developed to serve as a foundation [Monitor the impact of invasive species control on the estuarine food wet R, S

for management-oriented research and estuarine

education Investigate the estuary's role in protecting threatened native species on Lake Erie and its tributaries R

Reserve science and technical expertise is

transferred to estuarine stakeholders Investigate technology for monitoring non-point source pollutior R
Develop monitoring framework that allows the Reserve to serve as a sentinel of climate change R
Investigate the effectiveness of management practices on water quality E,R,S

A networked organization with sufficient capacity
to meet program goals and objectives

Develop new research partnerships

AR

OWC NERR Management Plan, 2011 - 2016

Program Area Key:
A - Administration
E - Education
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Guidelines and Policies for OWC NERR Research

To fulfill the NERR System goals, as identified in the NERRS Strategic Plan 2011-
2016 and the NERRS Research and Monitoring Plan 2006-2011, research at OWC
NERR addresses coastal management issues that have been identified as
significant: promote Federal, state, public and private research activities within the
individual reserves; conduct and participate in the coordination of estuarine research
within the System, and gather and makes available information necessary for
improved understanding and management of estuarine areas.

Research undertaken at OWC NERR is classified into two groups: 1) studies
conducted under NERR or ODNR auspices and 2) other studies. The first group of
studies is highly focused on specific research needs of OWC NERR and/or the
ODNR-Division of Wildlife. The second category of studies may be less focused on
these specific research priorities, but still very relevant to understanding the
freshwater estuarine ecosystem. Permits are required for research and for scientific
collection at OWC NERR.

Success of this research program depends upon the ability of the reserve staff to
encourage the research community to utilize this site for studies. This is
accomplished by providing the scientific community with: 1) guidelines for OWC
research needs, 2) relevant data necessary to develop the identified research, 3)
opportunity to conduct research in a limited access area, and 4) on-site laboratory
and living facilities. The cumulative results of these diverse projects will be
synthesized to form the body of information necessary to develop a comprehensive
understanding of this freshwater estuarine system. In soliciting research from
outside entities, flexibility in project design is critical. The final research study design
will reflect both the needs of OWC NERR and the expertise of the researcher.

Research by independent or by reserve staff scientists may be conducted in the
Reserve on topics consistent with the NERRS and OWC NERR site goals, and may
be funded from numerous sources. In practice, many of the research topics
investigated are typically those which have been prioritized by NOAA because these
priorities and the priorities of other coastal funding sources reflect the needs of
coastal zone decision makers.

Research Project Proposals

The Reserve Research Coordinator, in conjunction with the Reserve Manager, will
help the researcher develop a project that is compatible with ODNR policies and
guidelines. All research proposals submitted will be evaluated by the OWC NERR
Research Coordinator and Manager, often in conjunction with the OWC NERR
Advisory Council, and other appropriate ODNR, including Wildlife staff, to ensure
that the proposed research is compatible with research goals of OWC and ODW.
After final approval, arrangements are made for initiating the research. For projects
that may involve threatened or endangered plant species, a plant collecting permit is
required from ODNR. Depending on the research proposed, a Scientific Collectors
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Permit may be required from ODW. Contact Reserve staff for assistance in initiating
a permit application.

Research Permitting Requirements

Potential researchers must contact the OWC Research Coordinator prior to
submitting a proposal. The Research Coordinator can provide insight on unique
conditions at the site that may entail modifications in the proposed sampling
techniques, as well as alert the researcher to appropriate current and previous
studies conducted on-site that relate to the proposal. For example, the presence of
nesting bald eagles has caused some access restrictions.

Large-scale manipulative research projects are strongly discouraged because such
projects could seriously impact the natural integrity of the site. However,
manipulative research projects that do not significantly alter the estuarine system
may be acceptable. Such projects will be examined on a case by case basis by the
OWC Reserve staff, other ODW staff, and the OWC NERR Advisory Council. The
benefits of the research will be weighed against the short- and long-term
perturbations caused by the research when each project is evaluated.

OWC NERR insists that researchers and Graduate Research Fellows provide the
Research Coordinator with a copy of the final report, abstract, and any journal
publication resulting from the research done at OWC. This is important for
establishing a reference library of historical research and data at the reserve that can
support future research projects and national efforts. After completion of the
research, the OWC staff through the Research Coordinator will request that the
principal investigator develop and/or deliver a presentation (poster, seminar or
technical bulletin) that communicates the significant findings of the research to the
appropriate public and management communities. These presentations will help the
reserve achieve its objective of providing information for improved understanding
and management of estuarine systems to both coastal decision makers and to the
public.

Research Coordination

Cooperative arrangements, formal and informal, may be established where
appropriate for addressing joint research and/or common concerns. To prevent
duplication of research, an effort is made to coordinate research initiatives proposed
at OWC with other research activities conducted in the Ohio coastal and near-shore
zones of Lake Erie. Within this coastal zone, major funding agencies include Ohio
Coastal Zone Management Program, Ohio Sea Grant, and the Lake Erie
Commission in support of the Lake Erie Protection and Restoration Plan.

Research Funding

In addition to the national funding priorities (GRF, NERRS Science Collaborative),
NOAA recognizes that individual reserves may adopt distinct approaches to issues
such as baseline field studies, analysis of transport processes, theoretical systems
modeling, and retrospective assessment of human impacts and alterations.
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Proposals that address either the impact of changing lake levels or exotic species on
the estuary will be especially welcomed. Currently, the impact of changing lake
levels on the estuarine communities is a priority topic. In conjunction with this water
level decline, the estuary has been greatly impacted by the invasion of aggressive,
non-native plants, particularly the exotic strain of Phragmities australis. The impacts
of control efforts on non-target communities is one that must be addressed if
ecologically sound management practices are to be implemented for the control of
this exotic plant. Studies that increase understanding of estuarine processes leading
to pollutant breakdown are encouraged. Studies that use the Reserve as
comparison for regional restoration efforts are consistent with the designation of the
site as a representative lower Great Lakes freshwater estuary are highly valued.

OWC NERR is not always in a financial position to offer direct research funding.
However, OWC NERR is often able to provide matching funds via in-kind services by
reserve staff and use of on-site equipment by researchers. Researchers using OWC
as a research site have also been very successful in obtaining outside research
money. NOAA has funded several joint projects NOAA/Ohio Sea Grant projects,
and ERD has funded several competitive research and monitoring projects.
Other funding sources in recent years:

= NSF

= USDA

= USEPA

» USEPA/USFWS

= USFWS

= ODNR (e.g., Coastal management program)

= Ohio Lake Erie Protection Fund

Great Lakes Restoration

The 2010 Federal budget provided $475 million_for a new Environmental Protection
Agency-led, interagency Great Lakes Restoration Initiative, which will target the most
significant problems in the region, including invasive aquatic species, non-point
source pollution, and contaminated sediment.

This initiative will use outcome-oriented performance goals and measures to target
the most significant problems and track progress in addressing them. EPA and its
Federal partners will coordinate State, tribal, local, and industry actions to protect,
maintain, and restore the chemical, biological, and physical integrity of the Great
Lakes.

The Reserve will engage partners in regional coastal wetland monitoring proposals.
Important questions that can influence coastal wetland restoration include
developing a greater understanding of how coastal wetlands serve as refugia for
native species impacted on Lake Erie and its tributaries.
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Research Completed at OWC NERR

A list of publications related to all research completed at OWC NERR through 2008,
as well as a list of OWC Technical Reports and Bulletins, may be found in
Appendices 6 and 7. A current list of research publications and current research
projects are available through the Reserve. The site profile, The Ecology of Old
Woman Creek, Ohio: An Estuarine and Watershed Profile, was completed in 2004
and revised in 2006.

Facilities and Equipment

The laboratories at OWC were planned and additions made to incorporate a variety
of specialized facilities required for modern ecological research, while providing the
flexibility necessary to accommodate future potential research requirements.

= Analytical chemistry laboratory for general nutrient and metals chemistry

= Low level radioisotope laboratory

= Microscope/balance room

= Laboratory equipped for microbiological work

» General laboratory area providing flexibility for accommodating future research
requirements

= Permanent monitoring equipment installed at selected sites in the estuary to
allow researchers to quantify flow rates and determine chemical loads into and
out of the estuary

= Small reference library in the Visitor/Research Center houses regional studies,
with relevant taxonomic works and general references.

The success of the research program will depend upon both the interest of
prospective researchers and the availability of the equipment and facilities that are
required to undertake the projects. The increasing complexity of research requires
ever-more specialized facilities and sophisticated equipment. Every effort will be
made to accommodate future research facility and equipment needs within the
constraints of the NERRS program and Ohio Division of Wildlife. A recent facility
needs study has recommended that laboratory facilities be enlarged to meet the
expanding outside research interest in the reserve.

Monitoring Plan for OWC NERR

Monitoring (the systematic collection of environmental data) at OWC NERR is based
on the premise that physical, chemical, and biological aspects of habitats and
communities of organisms are excellent indicators of the effects of a vast array of
environmental factors. Chronic environmental disturbances are expressed through
changes in habitat quality, species composition, population abundance, distribution,
growth, and mortality rates. An understanding of baseline conditions and
subsequent monitoring data will provide an early warning of changes in estuarine
and upland resources, which in turn will alert management to potential stewardship
issues. Monitoring also allows scientists to develop new research priorities,
measure the success of restoration efforts, and contribute to the NERR System
overview of trends in estuarine processes. Accordingly, OWC NERR monitors
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critical habitat parameters and the dynamics of selected communities to gain insights
into ecosystem health.

The monitoring plan for OWC NERR is modeled on the strategic plan developed for
the NERR System. One function is to provide benchmark information to
researchers, as well as to coastal community and coastal resource managers.
Through routinely monitoring conditions in this natural wetland, benchmark
conditions are established against which human-induced changes in other coastal
wetlands can be measured.

The OWC NERR monitoring program strives to detect, quantify, and predict both
short- and long-term changes in the health and viability of estuarine ecosystems.
Monitoring data also provides the research community with background information
needed to develop future research initiatives. To this end, biological, chemical,
physical, and community conditions of the Reserve are characterized and monitored
to describe reference conditions and then to quantify change.

It is the policy of OWC NERR to follow the Phased Monitoring Plan initiated by
NOAA in 1989, and as outlined in the NERRS Regulations and Strategic Plan:

Phase I: Environmental Characterization, including studies necessary for
inventory and comprehensive site descriptions; initiate System-wide
Monitoring Program;

Phase Il: Site Profile, to include a synthesis of data and information; and

Phase Ill: Implementation of a systematic long-term monitoring program to focus
on selected parameters.

NERR System-wide Monitoring Program (SWMP)

The System-wide Monitoring Program provides standardized data on national
estuarine environmental trends while allowing the flexibility to assess coastal
management issues of regional or local concern. The principal mission of the
monitoring program is to develop quantitative measurements of short-term variability
and long-term changes in the integrity and biodiversity of representative estuarine
ecosystems and coastal watersheds for the purposes of contributing to effective
coastal zone management. The program is designed to enhance the value and
vision of the reserves as a system of national references sites. The program also
takes a phased approach and focuses on three different ecosystem characteristics.

Abiotic Variables

The monitoring program currently measures pH, conductivity, salinity, temperature,
dissolved oxygen, turbidity, water level and atmospheric conditions. In addition, the
program collects monthly nutrient and chlorophyll a samples and monthly diel
samples at one SWMP data logger station. Each reserve uses a set of automated
instruments and weather stations to collect these data for submission to a
centralized data management office.

OWC NERR Management Plan, 2011 - 2016
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Biotic Variables
The reserve system is focusing on monitoring biodiversity, habitat and population
characteristics by monitoring organisms and habitats as funds are available.

Watershed and Land Use Classifications

This component attempts to identify changes in coastal ecological conditions with
the goal of tracking and evaluating changes in coastal habitats and watershed land
use/cover. The main objective of this element is to examine the links between
watershed land use activities and coastal habitat quality.

These data are compiled electronically at a central data management hub, the
Centralized Data Management Office (CDMO) at the Belle W. Baruch Institute for
Marine Biology and Coastal Research of the University of South Carolina. They
provide additional quality control for data and metadata and they compile and
disseminate the data and summary statistics via the Web
(http://cdmo.baruch.sc.edu) where researchers, coastal managers and educators
readily access the information. The metadata meets the standards of the Federal
Geographical Data Committee.

OWC NERR has patrticipated in SWMP since the program’s inception in 1995. The
locations of the four SWMP sites and the DeWine Center weather station are shown
on Figure 8.

OWC NERR as Sentinel Site

Climate variability has been the largest change agent in Great Lakes coastal wetland
ecology. Short term shifts have impacted lake levels, which have had a cascading
effect on wetland emergent vegetation and sediment movement. Since lake level
data began to be recorded in the 1800s, coastal wetlands in the Great Lakes have
been through several iterations of climate variability.

The protected status of the Reserve, and its long-term monitoring capability and
datasets, make the site an ideal sentinel of longer term climate change brought on
by greenhouse gas emissions. OWC NERR has been monitoring water quality and
weather conditions since the mid-Nineties through the SWMP. The Reserve will
take additional steps to serve as an early indicator of climate impacts on Great
Lakes coastal wetlands and near shore habitats:
= by creating several survey witness posts within the lower estuary and swamp
forest,
= by periodically monitoring sediment deposition using the highly accurate points,
= by conducting periodic emergent vegetation mapping,
= by partnering to secure a lake monitoring platform in the central basin of Lake
Erie, and,
= by monitoring bathymetric change in the estuary.
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A detailed bathymetric map of the estuary was prepared by Drs. Herdendorf and
Hume (1991). (Figure 7) Selected data points on the map will be checked at 10 to
20 year intervals to monitor sedimentation and erosion changes in the estuary.

OWC NERR Site-based Monitoring Priorities

The monitoring program at OWC NERR was initiated to develop a databank of basic
information about the estuary, its watershed, and the adjacent near shore portions of
Lake Erie. The program is designed to allow detection of subtle long-term changes in
OWC and its watershed as well as to provide potential researchers with information

critical in developing future research projects.

Aquatic Vegetation

The OWC NERR site profile, The Ecology of Old Woman Creek, Ohio: An Estuarine
and Watershed Profile was published in 2004. In wetland areas, such as the OWC
estuary, the aquatic vegetation forms the foundation of the estuarine food web.
Therefore, any changes in this community have major ramifications throughout the
estuary. Previous studies, highlighted in the site profile, have demonstrated the
need to periodically monitor the aquatic vegetation in the estuary because of
constantly changing Lake Erie water levels. Aquatic vegetation monitoring is also an
important climate change indicator.

Other Biological Communities

Species lists and basic seasonal patterns for other communities in the estuary have
been developed by researchers in the course of their studies. (See App. 8)
Periodic sampling of these communities will be incorporated into the OWC NERR
monitoring program as resources permit.

Chemical Components

With the inception of the OWC NERR in 1980, a program to monitor chemical
components of the estuarine and upstream waters of OWC was initiated. The
chemical and physical parameters currently being monitored include nutrients, as
well as many of the basic components of the waters. Although this chemical
monitoring program was modified to address specific questions of interest in different
parts of the estuary, several sites have been continually monitored since the
inception of the program. These benchmark locations include a site in the creek
proper (datalogger site BR), a site in the upper reaches of the estuary (datalogger
site DR), a site at the mouth (datalogger site WM), and a site in the surf zone of Lake
Erie.

In conjunction with this chemical monitoring program—when funding and equipment
are available—water level data is collected at representative water gages in the lower
reaches of both the creek and the estuary to quantify water movement into and out
of the estuary. One gage is maintained by the U.S. Geological Survey (USGS); the
other, by OWC NERR staff.
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Figure 7. OWC NERR Bathymetric Map
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Figure 8. OWC NERR System-wide Monitoring Stations
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Chapter 4. Education, Training, and Outreach Plan

The reserve system provides a vehicle to increase understanding and awareness of
estuarine systems and improve decision-making among key audiences to promote
stewardship of the nation’s coastal resources. Education and interpretation in the
reserves incorporates a range of programs and methodologies that are
systematically tailored to key audiences around priority coastal resource issues and
incorporate science-based content. Reserve staff members work with local
communities and regional groups to address coastal resource management issues,
such as non-point source pollution, habitat restoration and invasive species. Through
integrated research and education programs, the reserves help communities
develop strategies to deal successfully with these coastal resource issues.

Formal and non-formal education and training programs in the NERRS target K-12
students, teachers, university and college students and faculty, as well as coastal
decision-maker audiences such as environmental groups, professionals involved in
coastal resource management, municipal and county zoning boards, planners,
elected officials, landscapers, eco-tour operators and professional associations.

K-12 and professional development programs for teachers include the use of
established coastal and estuarine science curricula aligned with state and national
science education standards and frequently involves both on-site and in-school
follow-up activity. Reserve education activities are guided by national plans that
identify goals, priorities, and implementation strategies for these programs.
Education and training programs, interpretive exhibits and community outreach
programs integrate elements of NERRS science, research and monitoring activities
and ensure a systematic, multi-faceted, and locally focused approach to fostering
stewardship.

Reserve System Education Goals
The National Estuarine Research Reserve System’s mission includes an emphasis
on education, interpretation, and outreach. Education policy at OWC NERR is
designed to fulfill the reserve system goals as defined in the regulations (15 C.F.R
Part 921(b)). Education goals include:
Enhance public awareness and understanding of estuarine areas and provide
suitable opportunities for public education and interpretation;
= Conduct and coordinate estuarine research within the system, gathering and
making available information necessary for improved understanding and
management of estuarine areas.
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Reserve System Education Objectives
Education-related objectives in the Reserve System Strategic Plan 2011-2016
included:
= Enhance the capacity and skills of teachers and students to understand and
use NERRS data and information for inquiry-based learning.
= |ncrease estuary literacy and promote active stewardship among public
audiences through the development and delivery of tools and programs
addressing climate change, habitat protection, and water quality.
= |Improve the capacity and skills of coastal decision-makers to use and apply
science-based information in decisions that affect estuaries and coastal
watersheds.

Reserve System Coastal Training Program

The Coastal Training Program (CTP) provides up-to-date scientific information and
skill-building opportunities to coastal decision-makers who are responsible for
making decisions that affect coastal resources. Through this program, National
Estuarine Research Reserves can ensure that coastal decision-makers have the
knowledge and tools they need to address critical resource management issues of
concern to local communities.

Coastal Training Programs offered by reserves relate to coastal habitat conservation
and restoration, biodiversity, water quality and sustainable resource management
and integrate reserve-based research, monitoring and stewardship activities.
Programs target a range of audiences, such as land-use planners, elected officials,
regulators, land developers, community groups, environmental non-profits, business
and applied scientific groups. These training programs provide opportunities for
professionals to network across disciplines, and develop new collaborative
relationships to solve complex environmental problems. Additionally, the CTP
provides a critical feedback loop to ensure that professional audiences inform local
and regional science and research agendas. Programs are developed in a variety of
formats ranging from seminars, hands-on skill training, participatory workshops,
lectures, and technology demonstrations. Participants benefit from opportunities to
share experiences and network in a multidisciplinary setting, often with a reserve-
based field activity.

Partnerships are important to the success of the program. Reserves work closely
with State Coastal Programs, Sea Grant College extension and education staff, and
a host of local partners in determining key coastal resource issues to address, as
well as the identification of target audiences. Partnerships with local agencies and
organizations are critical in the exchange and sharing of expertise and resources to
deliver relevant and accessible training programs that meet the needs of specific
groups.

The Coastal Training Program requires a systematic program development process,
involving periodic review of the reserve niche in the training provider market,
audience assessments, development of a three to five year program strategy, a
marketing plan and the establishment of an advisory group for guidance, program
review and perspective in program development. The Coastal Training Program
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implements a performance monitoring system, wherein staff report data in
operations progress reports according to a suite of performance indicators related to
increases in participant understanding, applications of learning and enhanced
networking with peers and experts to inform programs.

Education Plan of OWC NERR

The action plan on the following pages describes education programs and products
to be developed and coordinated by OWC NERR. The Reserve will operate
cooperatively with other agencies and organizations in the region to achieve the
goals, objectives, and actions outlined herein. During the next five years, the
Reserve will begin implementing the NERRS K12 Estuarine Education Program
(KEEP), move into the second phase of implementation for the Ohio Coastal
Training Program, and continue to develop specialized environmental education
programs focused on the OWC estuary and other Great Lakes coastal ecosystems.
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VISION: OWC NERR is a regional leader in the stewardship and conservation of a Great Lakes estuarine ecosystem

Mission: Improving the understanding, stewardship, and appreciation of Great Lakes estuaries and coastal wetland ecosystems

NOAA EDUCATION PLAN

GOAL OBIJECTIVES ACTIONS PROGRAM AREAS Goal.Outcome.Strategy
Improve scientific Reserve ecological conditions are
understanding of the |monitored and indicators are
estuary, watershed, developed to serve as a foundation for
and Lake Erie management-oriented research and
for estuarine education Develop education products and programs that translate OWC NERR
research and monitoring data and engage students and citizens in the
research process E,R 1.3.2
5,000 K-12 and post-secondary Plan and implement a site-based K-12 Estuarine Education Program
students and educators learn about (KEEP) ERS 14.4
coastal wetland ecology
Correlate NERRS and Old Woman Creek curricula to Ohio Academic
Content Standards E 1.3
Contribute to Great Lakes and freshwater information to NERRS
education initiatives E 1.3.2
Adapt and incorporate Environmental Literacy principles and
concepts into curriculum and products E, S 1.2 and 1.5
Train educators to use NERRS and other environmental education
tools to further student's understanding of estuarine science E, R 1.3
Provide field based estuarine science education to students, prek-
university level, targeting specific grades on needs assessment results
and recommendations from Education Advisory Committee E,R 1.4.4

OWC NERR Management Plan, 2011 - 2016
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VISION: OWC NERR is a regional leader in the stewardship and conservation of a Great Lakes estuarine ecosystem

Mission: Improving the understanding, stewardship, and appreciation of Great Lakes estuaries and coastal wetland ecosystems

NOAA EDUCATION PLAN

GOAL OBJECTIVES ACTIONS PROGRAM AREAS Goal.Outcome.Strategy
Foster connections to  [Students are attracted to coastal
the Old Woman Creek |resource management professions Provide students hands-on opportunities to develop skills needed for
estuary and other coastal resource education careers AER,S 2.3.2

coastal ecosystems
Develop web-based information regarding coastal resource

management career opportunities E 2.2.2

The Reserve's learning environment
and the experiences of visitors and
users are enhanced

Design and offer community education programs at the Reserve and
local community sites E 1.1.1,1.4.4

Complete renovation of interpretive displays consistent with
developed concepts AER,S 1.3.2

Provide an outdoor experience that completes visitor understanding
of estuarine ecology, stewardship, and the NERRS E 1.4.4

Inform facility planning by projecting for future education space

needs A E 1.4.4
Volunteer service on behalf of the
Reserve increases Engage the OWC NERR Advisory Council in planning education

activities A E,R,S 1.6.4

Recruit partners and skilled volunteers to advise the Reserve on
education program development and assist with program delivery,
especially during visitor center public hours A E 1.4.3

Program Area Key:

A - Administration

E - Education

R - Research
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VISION: OWC NERR is a regional leader in the stewardship and conservation of a Great Lakes estuarine ecosystem

Mission: Improving the understanding, stewardship, and appreciation of Great Lakes estuaries and coastal wetland ecosystems

NOAA EDUCATION PLAN

GOAL OBJECTIVES ACTIONS PROGRAM AREAS Goal.Outcome.Strategy
Inform decisions of 50 citizens adopt or install stewardship
Lake Erie communities |practices because of Reserve education
and individuals programs/Sediment and nutrient
regarding coastal loading into the estuary is reduced by |Offer programs and demonstration projects that increase citizen and
ecosystems 25% landowner ability to minimize degradation of water quality and
wildlife habitat E,S 14.2and 14.4
3,000 coastal decision-makers receive
science based training and information
that supports coastal stewardshi
PP P Implement Ohio CTP strategy based on identified training needs
among Lake Erie basin local government officials E 1.1.1
Enhance the OWC Reserve science and technical
NERR's role as a expertise is transferred to estuarine
regional focal point for |stakeholders
wetland stewardship
science, practice
. P . Inform students and the public about the ecological and economic
implementation, and ) . . . .
. impacts of invasive species and increase knowledge about control
education methods and prevention of new introductions ES 1.4.4
Maintain effective and |The effectiveness of Reserve education
professional program  |programs are measured by needs
operations assessment and evaluation strategies |yse community based social marketing as a program design tool to
address barriers and increase the probability that programs influence
behavior. E 1.1.1
A networked organization with
sufficient capacity to meet program  |ypgrade education program facilities, technological capabilities, and
goals and objectives program marketing AE 1.1,1.4,1.6
Build education staff capacity, volunteer support, and program
delivery efficiency AE 1.6.2
Create partnerships to provide travel support for Reserve users that
enables them to overcome financial obstacles AE 1.6.2

___________________________________________________________________________________________________________________ ______ |
Program Area Key:

A - Administration
E - Education

R - Research

S - Stewardship
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OWC NERR Education Program Descriptions

OWC NERR offers Lake Erie’s coastal residents and visitors unparalleled
opportunities to learn about estuaries and other Lake Erie coastal ecosystems.
Reserve education programs are designed to increase awareness and
understanding of estuaries and foster natural resource stewardship.

The Reserve serves as a classroom for instruction in the natural sciences. Science-
based, experiential programs are custom designed for students and educators K-20,
civic organizations, local decision-makers, and other professionals throughout the
Lake Erie watershed. Guided hikes, canoe tours, and stewardship workshops are
regularly offered to community members. Particular emphasis is placed on the
timely interpretation of scientific information for specific target audiences.

K-12 Education

OWC NERR offers graduate credit-bearing Professional Teacher
Development (PTD) workshops focus on use of estuarine, coastal
wetland, and Great Lakes research and data in the classroom.
Workshops are offered in collaboration with other agencies such as
Center for Ocean Science Excellence in Education (Great Lakes) and
Ohio State University Sea Grant College Program — Stone Laboratory
and feature instruction by the OWC NERR Research Coordinator,
Graduate Research Fellows, Ohio State University faculty, and
visiting scientists. In addition, OWC NERR offers PTD for several
other national education curricula focused on aquatic ecosystems and
natural resources including Project WET, Science and Civics, Healthy Water/Healthy
People, Wonders of Wetlands, Project WILD and Aquatic WILD. The Reserve
promotes and facilitates involvement in Estuary Live by classrooms across northern
Ohio and trains teachers to use of Estuaries 101.

Topical focuses of K-12 education programs include biodiversity, water quality, non-
non-point source pollution, coastal processes, functions and values of wetlands,
watershed management, stormwater, climate change, wildlife monitoring, and green
building. The Reserve will seek to develop additional
educational programs in high priority coastal management and
stewardship issue areas such as invasive species, wastewater
treatment, and watershed development. The Reserve will use
its own research and monitoring information (e.g., SWMP data)
in the development of program and lessons.

Programs range from 2 hour guided trail walks to 6 hour or more
(sometimes overnight) intensive field experiences for high school
students. Field experiences include any or all of the following
activities depending on age and program length: seining for aquatic invertebrates
and small vertebrates, plankton sampling, canoeing, use of laboratory equipment for
exploration of samples including dichotomous keys, and microscopes.
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The Reserve focuses on high school students and markets events to the appropriate
local and regional educators. In addition, the Reserve provides in-classroom
instruction and distance learning programs on estuarine and wetland ecology and
wildlife diversity.

Within the next five years, OWC NERR will undertake implementation of the NERRS
KEEP consistent with the program initiation protocol outlined in the 2008 KEEP
Framework. The Reserve will begin its KEEP implementation by establishing an
education advisory committee with representation from key stakeholders in estuarine
and watershed education in the region:

Regional Entities:
= Centers for Ocean Science Excellence in Education — Great Lakes
= Science Education for New Civic Engagement and Responsibilities
(SENCER) - Great Lakes Regional Innovation Center
= Science Education Council of Ohio (Ohio Chapter of National Science
Teachers Association)
= Great Lakes Educators of Aquatic and Marine Science (Regional Chapter
of National Marine Educators Association)
= University of California Lawrence Hall of Science — Full Option Science
System (Ohio affiliate)
NOAA Great Lakes Environmental Research Laboratory
Great Lakes Science Center
Cleveland Museum of Natural History — Green City Blue Lake Institute
National Weather Service Cleveland Forecast Office

State Entities:
= Ohio Department of Education (Office of Curriculum & Instruction)
ODNR Division of Wildlife — Education Coordinator
Ohio Lake Erie Commission
ODNR Office of Coastal Management
Ohio Sea Grant College Program
Ohio Environmental Council
Environmental Education Council of Ohio
Ohio Environmental Protection Agency

Local Entltles (Agencies, NGOs, and academic institutions)
Watershed Program - Firelands Coastal Tributaries Watershed Program
= Friends of OWC
School District (Berlin-Milan, Norwalk, Huron, Sandusky, Lorain, Western
Reserve, Cleveland)
Soil and Water Conservation District (Erie or Huron County)
Park District (Erie, Lorain, Toledo, Cleveland Metroparks)
Solid Waste Management District
Ashland University Schar College of Education
Oberlin College
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The Reserve will work with the newly formed Education Advisory Committee to
conduct a market analysis and needs assessment to characterize K-12 estuarine
and coastal wetland education services and needs throughout the lower Great Lakes
region. Based upon the outcome of this analysis, the Reserve will identify its niche
for KEEP implementation, including target audiences (students versus teachers and
grade level, geographic scope, and program delivery methods).

The Reserve will develop a KEEP implementation strategy based on market analysis
and needs assessment results in consultation with the advisory committee and key
program partners. The strategy will be consistent with the goals and objectives of
OWC NERR, NERRS, and ODW, and will define a programmatic and target
audience focus for K12 education at OWC NERR. The plan will include a logic
model, evaluation methods, describe key partnerships, staffing, infrastructure, and
resource needs, and outline an approach for integrating Reserve research and
monitoring. Upon adoption of this plan, the education coordinator will begin
designing a suite of programs based on principles of estuarine, climate, ocean, and
Lake Erie literacy. All K-12 programs developed and offered by OWC NERR will be
aligned to Ohio academic content standards.

After this foundational work, OWC NERR will apply for KEEP funds available through
the NERRS. In lieu of availability of NERRS funds, the Reserve will seek alternate
mechanisms to fund implementation of a site-based KEEP. Potential funding
sources include the NOAA Office of Education, the Ohio Environmental Protection
Agency — Ohio Environmental Education Fund, other state and federal agencies and
private foundations.

Post-Secondary Education

OWC offers university and community college level classes to expand understanding
of coastal estuaries among post-secondary students. The Reserve hosts and
provides field-based estuarine education for undergraduate students in a range of
disciplines from basic science courses for non-majors to upper level courses in
biogeochemistry and systems ecology, often through its partnership with Ohio State
University’s Stone Laboratory. Partnerships in entry level classes are forged and
provide a future base for recruiting new researches back to our facility in the future.
Intensive educational experiences are afforded to undergraduate and graduate
students through summer internships, fellowships, and service learning projects at
OWC NERR.

Consistent with outcomes related to the NOAA education workforce development
goal, OWC NERR will expand its efforts to connect students to professional
opportunities related to NOAA’s mission through internships, fellowships, and
service learning programs. A key partnership to be engaged as part of this effort will
be the Great Lakes Innovative Stewardship through Education Network (GLISTEN).
GLISTEN is a three-year initiative of the National Center for Science and Civic
Engagement that will harness the expertise and innovation of college faculty and
undergraduate students to promote stewardship of the Great Lakes, an ecosystem
containing 20% of the world's fresh water. In particular, the Reserve will reach out to
Cleveland/Akron and Toledo based clusters where Great-Lakes-stewardship-
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focused courses will be developed and offered over the next three years. GLISTEN
Clusters include 4 and 2 year universities and colleges, community-based
organizations, local governments and others as collaborators working to achieve
goals for water quality, clean air, conservation, and other environmental
improvement. Each cluster also includes representatives from at least one informal
science education venue, such as a science museum, nature center or state or
national park. Stewardship Liaisons will be students from GLISTEN courses who will
work with community partners to implement Cluster goals. If future GLISTEN grant
opportunities arise, the Reserve will work as a formal partner with northern Ohio
clusters.

Community Education

The Reserve collaborated with the NOAA Coastal Services
Center to evaluate the social context of the OWC estuary
through census data analysis and conduct of interviews and
focus groups with watershed residents. Recommendations from
this study included that the Reserve foster development of a
watershed association to empower local people to address
pollution issues in the OWC watershed. Subsequent to this
project, the Reserve facilitated a collaborative process among
local non-profits and agencies to obtain funding and institute a
watershed program.

A survey assessing perspectives, knowledge, and interest in participating in
watershed education and stewardship among residents indicated a relatively
developed understanding of watersheds and interest in protecting local water quality.
75% of survey respondents indicated they were interested in receiving a local
newsletter about OWC .

The Reserve now funds and edits a quarterly newsletter produced by the local
watershed program. Nearly half of respondents were interested in attending
meetings about the creek, more than a third in a workshop about evaluating water
guality and a quarter in workshops about environmentally friendly lawn care and
landscaping, and septic system maintenance. Local universities and agencies are
engaged to provide training, technical assistance, and equipment for a team of
volunteers that monitor water quality in OWC and neighboring watersheds. In
addition, a community education program series, entitled Estuary Explorations,
provides participants diverse opportunities to learn about the ecology of the estuary
and gain watershed wetland stewardship skills. Guided hikes and canoe tours focus
on flora and fauna identification and translation of Reserve research. Hands-on
workshops involve participants in stream and beach clean-ups and construction of
stormwater practices applicable for home landscape (e.g. rain gardens). Nature art
and photography classes offer the chance to connect with the estuary environment
through a creative process. Research demonstrations feature conversations with
scientists studying vegetation patterns, invasive species, and the capacity of coastal
wetlands to remove and transform pollutants.
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OWC NERR will continue to develop and expand community education programs
based on needs assessments and market analysis in concert with local partners
such as the Firelands Coastal Tributary Watershed Program, Erie MetroParks, Erie
and Huron Soil and Water Conservation Districts, Erie Solid Waste Management
District, Friends of OWC, and the Firelands Audubon Society. Local community
education will continue to be provided to the local public through Estuary
Explorations. In addition, a Landowner Stewardship Series of quarterly talks will be
added to work with local citizens driven to take stewardship action on their own
properties. While Estuary Explorations entices the community to learn about new
topics, the stewardship series will assist the public in building and installing new
stewardship practices on their own properties.

Lake Erie Partnership

In 2008 OWC NERR initiated a partnership for Lake Erie education and outreach
with the Ohio Department of Natural Resources (ODNR) Office of Coastal
Management, Ohio Sea Grant College Program and the Ohio Lake Erie
Commission. The partnership is working to develop a unified strategic plan for Lake
Erie education and outreach to achieve the vision of a Lake Erie literate citizenry that
makes informed decisions and takes personal actions that create a healthier lake
and watershed. The plan will identify how partnership members will coordinate and
work collaboratively to achieve its vision and the goals and outcomes outlined in the
NOAA Education Strategic Plan 2009-2029.

As part of this effort, the agencies identified a need for a place-based environmental
literacy framework for Lake Erie. A project team initiated the development of this
framework by adapting Ocean Literacy Concepts to Lake Erie (Appendix V).
Comment has been invited from educators, resource managers and scientists
throughout the Lake Erie watershed. Next steps for this project include
incorporating input, aligning Lake Erie literacy principles and concepts to Ohio
academic content standards, and using them as a framework developing curriculum
and as a mechanism to bridge research and education. Coupled with estuarine and
climate literacy, Lake Erie Literacy will inform the development of all OWC NERR
education programs.

OWC NERR will continue to work with the Lake Erie Partnership to develop and
implement a unified Lake Erie education and outreach plan and to finalize principles
and concepts of Lake Erie and Great Lakes Literacy. Subsequently, the Reserve will
work with Lake Erie Partnership, COSEE Great Lakes, and regional educators to
develop concept flow diagrams that graphically illustrate science concepts
underlying the Lake Erie Literacy Principles, developmental appropriateness,
academic standards, how instructions of the concepts might flow and then to
develop curriculum and education products founded upon principles of Lake Erie,
estuarine and climate literacy. In 2010, the Reserve is co-leading a Lake Erie
Partnership effort with WGTE Public Media to develop a set of video vignettes
focusing on the eight Lake Erie Literacy Principles. These videos will ‘humanize’
current Lake Erie research by breaking down complicated science concepts into
practical real-world applications that will inform viewers as to actions they can take to
help protect and restore Lake Erie. When completed, the videos will be featured on
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video kiosks at the OWC NERR visitor center, and will also be broadcast on local
television and available for download via the web.

Training

The mission of the Ohio Coastal Training Program
(CTP) is to enhance stewardship of Lake Erie by
providing science-based training and technical
assistance to professionals, officials, and volunteers
who make decisions that impact the Lake and its
watershed. The Ohio CTP serves decision-makers
in thirty-four counties across northern Ohio. Since
its inception in 2004, the program has trained over
1,700 decision-makers and professionals on topics
such as best practices for land use planning,
stormwater management, grant writing, and oil spill
response. It has provided technical assistance to
secure a four-year grant for community-based watershed planning and conducted
studies to assess the training needs of local government officials.

Ohio CTP courses and products are targeted to specific roles and competency
levels. Audience diversity is sought to maximize potential for interdisciplinary
engagement and collaborative problem solving but is also balanced against the need
to provide information and skill building opportunities applicable to the professional
or decision-making roles of participants. To date, local and county officials have
represented the majority of participants followed by businesses and non-profit
organizations. Efforts have centered on enhancing the core partnership through
communication and project-based collaboration, building external partnerships, and
refining the Ohio CTP issue and audience focus.

The Ohio CTP leverages the scientific and resource management expertise of four
core partners to provide and enhance training and technical assistance for Lake Erie
watershed decision-makers. The program is administered by OWC NERR staff and
guided by an Executive Committee consisting of representatives from OWC NERR,
Ohio Department of Natural Resources Office of Coastal Management, Ohio Sea
Grant College Program, and Ohio Lake Erie Commission. The Ohio CTP also
collaborates and coordinates with a wide range of additional government, university,
and non-profit partners.
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The Ohio CTP contributes to the mission of OWC NERR and a number of its goals.
The Reserve’s primary goal involving the Ohio CTP is to inform decisions of Lake
Erie communities and individuals regarding coastal ecosystems. The Ohio CTP
supports these integrated Reserve goals and associated objectives:

By providing science-based training and information regarding the value,
ecology, and stewardship of Lake Erie.

By facilitating connections between decision-makers and scientists,
including transfer of research results and user engagement in the
research process.

Through increasing scientific understanding and skills among decision-
makers and assisting them in implementing best practices to protect Lake
Erie, its coast, and watershed.

By hosting training events and/or field experiences at the Reserve.

By using research-based practices to develop and implement decision-
maker training programs and by coordinating the training efforts of Ohio
NOAA programs, the Ohio Lake Erie Commission and other training
providers in the Lake Erie basin.

By working with Reserve research and stewardship sectors and others to
implement and monitor land use and stormwater best practice
demonstrations and providing training for decision-makers focused on the
design and performance of these practices.

The strategic plan of the Ohio CTP was revised and approved by the NERRS
Coastal Training Program Oversight Committee in 2009 (See Appendix J for
complete plan). The plan outlines objectives and strategies the program will
undertake to achieve its goal of informing decisions for the stewardship of Lake Erie
and balanced growth in its watershed. Objectives focus on training and services to
address the needs of local officials related to stormwater, watershed management
and land use planning, Lake Erie shore erosion and climate change.

Outcomes (Strategic Plan 2009-2012, Appendix J)
Lake Erie watershed decision-makers:

Possess the science-based knowledge and skills needed to make
informed decisions.

Are exposed to multi-disciplinary and organizational perspectives related
to Lake Erie issues.

Recognize the environmental, economic, and social value of Lake Erie.
Understand the impact of their decisions on Lake Erie and its watershed.
Take action to protect and restore Lake Erie and watershed ecosystems.
Have their needs met by a coordinated and efficient training market in the
Lake Erie watershed.

Are supported by a scientific community that is aware of decision-maker
information needs, conducts research to address them, and engages
decision-makers in applied research related to Lake Erie resource
management challenges.
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Outreach

A core outreach focus during this management period is design and construction of
new visitor center exhibits.

In 2006, OWC NERR contracted an exhibit design/fabrication firm to develop a
conceptual plan for new visitor center exhibits (See Appendix U for design
concepts). An integrated team of Reserve staff consisting of the Education
Specialist, CTP Coordinator, Manager, and Research Coordinator worked with the
contractor to identify goals and develop concepts for four anchor exhibits.

Exhibit Organizing Concepts:
= Explain how an estuary works
= Powerfully transmit the value of the estuary as a
0 means of filtering water supply
0 protection from floods and erosion
o habitat for wildlife
0 source of data that can improve the management of coastal
resources
= Create personal meaning by helping visitors to integrate what they see at
the Reserve, develop an enhanced appreciation of the natural
environment and foster a sense of stewardship that will lead to behavior
change
= Provide background information on
o0 History of the estuary and surrounding area
0 A basic understanding of the NERRS

Subsequent to the development of exhibit anchor concepts, the exhibit
design/fabrication firm and OWC NERR engaged a visitor services research
consultant to incorporate visitor feedback in the visitor center conceptual plan. In
consultation with the design contractor and Reserve staff, this consultant conducted
a visitor panel, an audience research process in which carefully selected groups of
prospective visitors are treated as “consultants”—experts in the visitor experience.

The primary purpose of the study was to incorporate the panel’'s feedback in the
planning of exhibits for the renovated Visitor Center. A secondary purpose was to
inform the Reserve’s internal team and Advisory Council members about public
perspectives on visitor services.

The visitor panel was both a front-end and formative evaluation in the sense that
panelists were asked to share their experience and interest in natural environments
in general, as well as to comment on specific exhibits that are already being planned
for the Visitor Center. Visitor panelist responses to the four anchor exhibits were very
positive with some suggestions. The Reserve worked with the design firm to
incorporate panelist suggestions into the design concepts.
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Recommendations from the visitor service organization to the Reserve include the
following:

= Make first impressions inviting and user-friendly;

= Make the visitor experience physically and intellectually accessible;

= Provide opportunities for visitors to leave their mark on the Reserve

* Incorporate art in the OWC experience; and

= Present the big picture.
NOAA construction funds were awarded for implementation of the OWC NERR
visitor center conceptual plan in FY09. The Reserve issued a request for proposals
and begin the design and construction process in 2010. A grand opening is planned
for the fall of 2011.

OWC NERR outreach efforts include participation in fairs and conferences,
advertisement of programs and volunteer opportunities at local libraries, schools,
other government offices, and businesses, support of community based watershed
planning and management, news releases, production of a quarterly newsletter that
reaches 1,000 residences in the Reserve’s watershed, and open houses conducted
in partnership with the Friends of OWC.

The reserve will also increase its presence at campus and career fairs, continue
participating in the Ohio Department of Natural Resources Real World Learning
Curriculum Career features and will seek partnerships with minority serving
institutions.
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Chapter 5. Stewardship Plan

Stewardship of the OWC NERR includes the protection and conservation of the
natural resources contained therein. The management of Reserve resources is
mandated by state and federal statutory authorities, and implements appropriate
public use management policies and watershed technical assistance. Assisting local
grassroots organizations outside Reserve boundaries is a critical element to
estuarine stewardship since many activities outside the Reserve can have a
detrimental impact on the estuary. Such impacts can be mitigated through effective
land and water management practices.

The lands and waters that comprise the OWC NERR are equivalent to the state-
managed OWC State Nature Preserve (SNP). This area is administered under the
authority of the Ohio Revised Code Section 1517. Ohio Nature Preserves are
established in “areas that represent characteristic examples of Ohio's natural
landscape types and its natural vegetation and geological history” (81517.02).
Nature preserves dedicated under section 1517.05 of the revised code are to be
held in trust for the benefit of the people of Ohio for present and future generations.
OWC NERR management has the responsibility for land and water conservation
within the OWC SNP and to ensure the stewardship of the estuary.

A dictionary definition of stewardship is “the careful and responsible management of
something entrusted to one's care.” A previous NERRS Strategic Plan (2005-2010)
described stewardship as “the responsible management of coastal resources using
the best available information for the purpose of maintaining and restoring healthy,
productive and resilient ecosystems.”

To ensure that the Reserve remains a stable environment for the purpose of
research and education, the sustainability and natural integrity of the SNP is at the
centerpiece of the Reserve’s stewardship efforts. However, this is only part of the
picture. Stewardship at the Reserve is a broad concept that runs deeper than the
management of lands and waters that fall within the Reserve’s purview and are
identified in this management plan.

The Reserve envisions the OWC estuary as a healthy system whose stewardship
sets an example for similar coastal habitats. The Reserve’s mission is to influence
and encourage the “careful and responsible management” of Great Lakes estuaries.
The Reserve can do this by serving as a model of innovative management
strategies, practices and outreach to others who manage coastal wetland resources.
To accomplish this, the Reserve is working closely with local government agencies
to reduce non-point source pollution that can impact the estuary. Finding ways to
address Great Lakes coastal resource stewardship is an integral part of many
actions of the Reserve, including those of the OWC NERR research and education
programs.
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OWC and ecosystem stewardship issues

Although the OWC estuary is one of the best examples of a natural coastal wetland
system in the Lake Erie watershed, the estuary and Lake Erie have been impacted
by natural and human factors that drive the Reserve’s stewardship focus and
influence its research and education programs.

Some of these impacts include:

= Stormwater impacts, e.g., sediment and nutrient loading from various land
uses

The fine clay soils found on land within the watershed stay suspended in water
for long periods. As a result, turbid water conditions in the estuary are common,
particularly following storms. Research at OWC NERR has shown positive
effects of conservation tillage on sediment loads in the estuary. OWC is located
within the central basin of Lake Erie. This portion of Lake Erie is prone to
summer anoxic events that can be linked to high phosphorus loads from
anthropogenic sources like fertilizer use and wastewater treatment. As a result
of increased nutrient loads, harmful algal blooms have also become more
frequent in the Lake Erie basin since 1995 (OSGCP, 2004).

= Aquatic and terrestrial invasive species

Throughout the Great Lakes, there is no ecosystem management issue more
confounding than invasive species. The ballast water from lake-borne commerce
is a prime pathway for the introduction of invasives into the lakes and near shore
areas. Over 180 documented aquatic invasive species have entered the Great
Lakes with nearly three quarters of that total coming in since the St. Lawrence
Seaway opened in 1959. Additional invasions happen on a monthly basis. Many
of the species have detrimental impacts on coastal wetland areas like the OWC
estuary.

Terrestrial invasive species in the OWC NERR are aided by a large deer
population and their browse preferences for native species.

= Loss of wetland and riparian habitat within the Lake Erie watershed

Ohio ranks second to California in the U.S. in percentage of historical wetland
acreage lost. Much of the wetlands in the region were successfully drained and
ditched for agricultural use. In the OWC watershed, there remains the potential
for restoring some of the wetland function through restoration efforts, particularly
along tributary streams.

= Ecosystem impacts of regional climate change

The Intergovernmental Panel on Climate Change warns that regional warming

effects have the potential for further reduction of wetlands in the Great Lakes.

There is growing evidence that climate in the Great Lakes have been changing:
0 Winters are getting shorter

Annual average temperatures are growing warmer

Extreme heat events are occurring more frequently

Lake ice cover duration is decreasing as air and water temperatures rise

Heavy precipitation events, both rain and snow, seem more common

lollelNolNe;
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Projections include a reduction of lake levels, a primary ecological factor in
coastal wetland conditions. This could result in further reductions in wetland
area, resulting in poorer water quality in Lake Erie due to the loss of the wetland
filters and degraded wildlife habitat. Climate change can accelerate the impact of
stormwater, modify conditions to be more hospitable for invasive species, and
loss of wetland habitat.

» Effects of wastewater treatment upstream of the Reserve

There are no centralized wastewater treatment systems within the OWC
watershed. All businesses and households operate with on-site septic systems.
Failing systems jeopardize public health and contribute to high nutrient and
bacteria loads downstream.

= Potential for hazardous chemical and other spills

The transportation network that runs through and adjacent to the Reserve
increases the potential for accidental releases into the stream and wetland. Two
state highways and a major rail corridor bisect the Reserve; the Ohio turnpike
crosses upstream.

» Watershed development and visitor impacts

Development of large-scale housing subdivisions have been occurring and
additional projects are planned near the Reserve. The influx of new neighbors
creates challenges for the Reserve, related to maintaining property boundaries
(e.g., trash dumping). Other resource issues are created by the need to allow
people access to the estuary and its resources without degrading them. To
successfully protect the resources of the Reserve, this “balancing act” must be
achieved.
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Stewardship Plan of OWC NERR

This action plan describes stewardship actions and projects to be coordinated by
OWC NERR. It encompasses actions that will be taken within the boundary of the
Reserve, within its watershed, and regionally. The actions primarily fall into one of
four categories: 1) resource protection through the enforcement of laws and statutes,
2) active land management and restoration efforts, 2) regional planning, and 3) land
conservation. The Reserve will operate cooperatively with other agencies and
organizations in the region to implement the activities outlined in the action plan.

f f

Community volunteer tree planting in the OWC Reserve
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STEWARDSHIP PLAN OF THE OWC NERR, 2011 - 2016

VISION: OWC NERR is a regional leader in the stewardship and conservation of a Great Lakes coastal wetland ecosystem

Mission: Improving the understanding, stewardship, and appreciation of Great Lakes estuaries and coastal wetland ecosystems

GOAL OBJECTIVES ACTIONS PROGRAM AREAS
Improve scientific Reserve ecological conditions are monitored and
understanding of the indicators are developed to serve as a foundation for
estuary, watershed, and Lake management-oriented research and for estuarine
’ ’
Eri education
rie Establish paricipatory biological surveys in the estuary and watershed E,R,S
Foster connections to the Students are attracted to coastal resource management
0Old Woman Creek estuary  |professions
nd other |
and other coasta Develop service learning projects and internships for students in wetland
ecosystems management and research A ER,S
Inform decisions of Lake Erie |50 citizens adopt or install stewardship practices because
communities and individuals |of Reserve education programs
regarding coastal ecosystems Provide homeowner and landowner learning opportunities that demonstrate
practices that can benefit the Old Woman Creek ecosystem AE S
Inform stewardship principles and concepts that are woven into K-12
curriculum E,S
Develop on-site stewardship demonstration projects E,S
Reserv.e science and technical expertise is transferred to Initiate monitoring projects that assess effectiveness of non-point source
estuarine stakeholders pollution management practices E,R,S
Promote watershed planning and balanced growth in regional communities E, S
Provide technical assistance to coastal resource managers E,R,S
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VISION: OWC NERR is a regional leader in the stewardship and conservation of a Great Lakes coastal wetland ecosystem
Mission: Improving the understanding and stewardship of Great Lakes estuaries and coastal wetland ecosystems
GOAL OBIJECTIVES ACTIONS PROGRAM AREAS

Enhance the OWC NERR's
role as a regional focal point
for wetland stewardship
science, practice
implementation, and
education

Reserve ecological conditions are monitored and

indicators are developed to serve as a foundation for Map and track habitat change in the estuary R, S
management-oriented research and estuarine education
Reduce impacts to state-listed plant species from public use S
Reduce deer browse impacts in upland areas S
Reserv.e science and technical expertise is transferred to Collaborate with local officials to reduce spill impacts to Old Woman Creek,
estuarine stakeholders its estuary, and Lake Erie A S
30 acres of the estuary impacted by aquatic invasive
species are restored to native aquatic vegetation . . L
Treat invasive species in the estuary S
Evaluate invasive species management methods and their impacts on the
estuarine ecosystem R, S
Sediment and nutrient loading into the estuary is reduced o . .
by 25% Assist in the implementation of the Old Woman Creek watershed clean-up
Y ? plan A ER,S
Buffer Ia‘nds and waters a.re protected through the Pursue land conservation opportunities within the OWC NERR area of
Reserve's land conservation strategy conservation interest AS
Help foster partnerships to conserve significant natural and cultural features
in the OWC NERR stewardship focus area A S
The Reserve's learning environment and the experiences
of visitors and users are enhanced Infuse stewardship messages in public displays and exhibits A ER,S
Volunteer service on behalf of the Reserve increases ) o . ) )
Engage the Reserve advisory council in planning stewardship and restoration
actions AE S
Recruit volunteer assistance for Reserve and watershed stewardship projects AES
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Resource Protection

The ODNR — ODW administers the Reserve consistent with the Ohio Revised Code
Section 1517. Additional authority to protect Reserve resources exists in state
statutes specific to the Division of Wildlife, (ORC 1531, 1533), and the Ohio
Administrative Code. These authorities permit the Chief of the Division of Wildlife to
make and enforce rules for the protection of lands within the Division’s control. In
addition to the protective framework for the estuary itself, wildlife species within the
Reserve are afforded protection by the Division’s statutory authorization. A full
listing of Ohio authorities relating to resource protection is included in Appendix L.

The collective statutes curtail or prohibit certain activities within Reserve boundaries.
These form the basis for access policies to the OWC NERR, which are outlined in
Chapter 7.

Law Enforcement

The ODW is responsible for law enforcement within the boundaries of OWC NERR.
The Reserve manager and ODW law enforcement officials (e.g., the Erie County
Wildlife Officer) coordinate law enforcement activities. ODNR has more registered
law enforcement officers than any other state agency with the exception of the Ohio
Highway Patrol, so the Reserve works closely with other ODNR officers including the
Divisions of Natural Areas and Preserves and Watercraft.

The Reserve overlays SNP boundaries. All of this area is afforded protection
through the Ohio Revised and Administrative Codes pertaining to state nature
preserves. Routine inspections are made to identify potential issues with boundary
fences and to locate potential encroachments. All boundaries are marked by state
nature preserve signs.

The local first responder to a suspected offense within the Reserve would likely be
the Erie County Sheriff's Office. In an emergency, the Reserve alarm service
promptly notifies the Erie County Sheriff’'s Office, who have Reserve alarm and front
gate codes for accessing the facility. The Center alarm system alerts the Sheriff's
Office and the Reserve manager when entry into the facility is attempted outside of
normal operating hours.

Reserve staff is alert to educate visitors and dormitory guests about the Reserve and
the rules that serve to protect the property. The Ohio Revised Code rules and
regulations governing state nature preserves are posted at the trail, within the visitor
center, and at the barrier beach access. In most cases, simply informing the
offending person about the preserve’s protected status is enough to eliminate the
unwanted activity. Staff should not intercede to prevent crimes, but should notify
Department or local law enforcement personnel. Although not a licensed law
enforcement officer, the Reserve manager lives nearby and can assist law
enforcement officers.
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OWC NERR Land Management and Restoration

The ODW is responsible for the ecological management of the Reserve. Habitat
management and restoration includes fire management, successional mowing,
boundary and fencerow maintenance, small-scale site manipulation (e.g., vegetation
transects) and the application of selected herbicides and pesticides for the control of
invasive species are carried out by OWC NERR and other ODW staff.

Unless managed as a trail, demonstration or management accessway, natural
succession will be allowed to continue throughout the Reserve. The demonstration
grassland near the visitor center will be mowed and burned as necessary to reduce
competition from woody species. Where listed plant species are located, the
Reserve will take measures to reduce visitor impacts through access restriction and
education.

Aquatic Invasive Species Control

ODW pursues multiple funding opportunities, such as USFWS Aquatic Invasive
Species grants, to reduce the impact of invasive plants on its managed areas. The
Reserve manager coordinates large-scale treatments within the Reserve with
Division of Wildlife district personnel.

The Lake Erie ecosystem is highly dynamic. Change can be rapid depending on a
variety of conditions. The Great Lakes returned to average water levels after a peak
water level period ended in 1999. Since then, annual and seasonal water levels in
the lake have closely approximated their long-term average based on historical data.
This created ideal growing conditions for aquatic plant species. When the water
levels dropped in the late 1990s, mudflat areas were quickly colonized by
Phragmites australis, the common reed, which is a highly aggressive invasive
species in the Great Lakes.

Common reeds rapidly expanded from the mouth of the estuary and had inundated
over 30 acres of the estuary, greatly reducing plant diversity in the affected areas.
The ODW began an aerial spray treatment of the estuary around Star Island in the
summer of 2005. An additional treatment took place in 2006. Other restoration
monitoring programs are planned to evaluate effects on wildlife species that depend
on wetland vegetation as habitat.

In addition to the Common reed, the Reserve will prioritize the treatment of aquatic
areas impacted by invasives, such as purple loosestrife (Lythrum salicaria) and reed
canary grass (Phalaris arundinacea). One such area, the southern boundary of the
Reserve at Darrow Road will be restored to native species through the control of
reed canary grass. A project description for the Darrow Road restoration is included
in Appendix M.

Upland areas are also impacted by invasive species. Garlic mustard (Alliaria
petiolata), honeysuckle species, autumn olive (Elaeagnus umbellata), multiflora
rose (Rosa multiflora), Japanese barberry (Berberis thunberrgii), and privet
(Ligustrum sp.) in upland areas will also be controlled, as resources permit.
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Deer Management

In 2000, the Reserve conducted an aerial infrared survey of deer populations on a
typical winter night. Deer herd within the Reserve during that survey were well
above typical levels for a habitat of its size. The Reserve has several crop fields in
the vicinity. Deer seem to browse in these areas until the crops are harvested, and
then migrate into the protected refuge of the Reserve for the winter.

In order to reduce the impacts of the abundant population (e.g., browse and crop
damage, deer-vehicle accidents), the articles of dedication that establish the OWC
state nature preserve were amended and hunting was authorized in 1998. The
Reserve will begin an evaluation of browse damage reduction within this plan‘s
duration, focusing on native plant species such as Large-flowered trillium (Trillium
grandiflorum). Other regional studies show that deer browse has a correlation with
stem heights in plant species like trillium, which are one of the more popular spring
wildflower species in upland areas. A 2008 winter survey of deer populations in the
Reserve showed a positive reduction in total deer. Deer management is
approaching a “maintenance” mode wherein controlled hunts can be a management
tool to maintain healthy populations.

Reserve Management Zones

Figure 9 shows the locations of management zones within the Reserve. These
distinctive habitat areas may face different issues and will be managed according to
the following principles:

Zone A. Barrier beach habitat

» The sand bar will be allowed to open and close due to natural conditions

= Boundary signs will be maintained to the west and east at Oberlin Beach to
reduce the potential for Reserve visitor trespass onto private property

» Beach listed species like purple sand grass will be protected by fencing

= Aggressive plant species like autumn olive and soapwort (Saponaria
officinalis) will be controlled as resources permit

= Swale running through marsh and across barrier beach will be periodically
cleared of debris

Zone B. Estuary

= To maintain ecological health of freshwater estuarine wetland, some active
management is necessary

= Common reed) and reed canary grass will be controlled as resources permit

» The establishment of other aggressive wetland plant species like purple
loosestrife and flowering rush (Butomus umbellatus) will be controlled

= Control of aquatic invasive plants will be coordinated with research partners
to maximize restoration science potential
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Figure 9. OWC NERR management zones
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Zone C. Eastern upland mid-succession habitat in proximity of DeWine Center
= Succession is allowed to continue
= Trails will be maintained as needed
» Upland aggressive plant species, e.g., garlic mustard, honeysuckle sp.,
privet sp. will be treated as resources allow

Zone D. Eastern upland succession habitat
= Management lanes will be maintained as needed
= Narrow safety zone will be cut to protect Huron Green subdivision homes
during controlled deer hunts
= Fence lines will be kept clear

Zone E. Eastern upland mixed hardwood forest
= Succession to climax mixed hardwood forest is allowed to continue
= Additional management lane along eastern boundary may be cut to allow
equipment access
= Warm season grass prairie area near railroad track to be burned as
resources allow

Zone F. Warm season grass prairie near DeWine Center
= Area to be mowed annually and burned as needed to reduce woody plant
competition with warm season grasses

Zone G. Darrow road floodplain

= Site to be restored through the removal of reed canary grass and the planting
of water-tolerant tree species (restoration plan in Appendix M).

OWC NERR Management Plan, 2011 - 2016



Geographic Information Systems

Reserve spatial data is becoming increasing important to the effective stewardship of
Reserve resources. Data is also available for Reserve research and outreach. All
data products originating from the Reserve will comply with federal data reporting
standards as established by the Federal Geographic Data Committee. All GIS
products are available to NOAA, ODW, and research/stewardship partners as
needed. The Reserve will focus on assisting local watershed management through
the use of its GIS database and through additional spatial analysis. GIS datasets
from the Reserve have been used for watershed planning, tracking habitat change,
illustrating journal articles, defining survey extent for training needs assessments
and basic map-making from base layers.

Habitats of the OWC NERR

The habitats of the Reserve have been classified using a NERR system scheme
(Figure 10), based on a Cowardian classification system (Appendix S). The climax
landscape in the uplands is a mixed-hardwood forest. Estuarine habitats shift
periodically based on stream hydrology including Lake Erie water level influence.
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Figure 10. OWC NERR habitat classification
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Stewardship outside the Reserve Boundaries

To develop a realistic sustainable strategy for Reserve stewardship-actions,
outreach and scientific discovery must take place upstream of the estuary.
Therefore, it is critical that the Reserve look beyond its boundaries and involve
watershed residents and their actions in its overall stewardship strategy.

OWC NERR role in watershed management

In August 2005, the U.S. EPA approved an Ohio EPA Total Maximum Daily Load
(TMDL) report for the OWC watershed. A TMDL is a written, quantitative
assessment of water quality problems in a stream and its contributing sources of
pollution. It specifies the amount a pollutant must be reduced to meet water quality
and designated use standards, allocates pollutant load reductions, and provides the
basis for taking actions needed to restore the stream. The report findings relied
partially on research conducted at the OWC NERR relating to sediment loading.
The report found the primary causes of impairment in the OWC and neighboring
Chappel Creek watersheds to be nutrient/organic enrichment, siltation, and habitat
alteration. Of the three impairment causes (siltation, nutrient enrichment and habitat
alteration), siltation is the most important factor in the OWC watershed and can be
traced back to sources such as agricultural tillage practices and in-channel erosion
during peak flows.

In the spring of 2006, the Ohio CTP facilitated several meetings between local
agencies such as the Erie Soil and Water Conservation District (Erie SWCD), the
Friends of OWC, Friends of Pipe Creek Watershed, and Reserve staff. From these
meetings, a partnership developed that lead to the submission of a grant request to
establish a watershed coordinator position at the Erie SWCD. The grant was
approved in the summer of 2006, and the Erie SWCD has hired a watershed
coordinator to lead a locally driven effort to create a watershed “clean-up” plan for
OWC and implement a sustainable watershed management effort in the OWC and
Pipe Creek watersheds. The Reserve supports the local effort in the watershed and
plans to assist the partnership through its outreach efforts and by providing data.
The Reserve will also attempt to evaluate management practices undertaken to
reduce sediment and nutrient loads into the stream and estuary that emerge from
the planning process.

In 2009, the Ohio EPA and ODNR approved the watershed clean up plan for OWC.
The plan used Reserve research and monitoring data extensively as the science that
guided protection and restoration actions. In 2010, the ODW established an MOU
(Appendix W) with the ESWCD describing the administrative roles each would play
in a sustainable regional watershed program, including streams like OWC. The
MOU creates a sustained watershed coordinator position to begin implementing
projects associated with the OWC cleanup plan and to start building capacity for
planning in other regional watersheds.

Community involvement in the watershed program includes a volunteer monitoring
program in OWC and other area streams. This program trains volunteers to
investigate the water quality of three local streams: OWC, Pipe Creek, and Sawmill
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Creek. A total of 18 sites are monitored once a month from April to November.
Chemical monitoring performed on-site by the volunteers include pH, temperature,
turbidity, and dissolved oxygen. Grab samples collected by the volunteers are taken
back to two partnering laboratories (OWC NERR and Sandusky Wastewater
Treatment Plant) for completion of water chemistry: ammonia, nitrate, soluble
reactive phosphorous, turbidity, and conductivity. Macorinvertebrate monitoring of
selected sites in OWC and Pipe Creek began in spring of 2010. Currently a total of
6 sites are sampled using kick seine methods at riffle sites. Macroinvertebrates
collected are identified by order and taxa group to develop a cumulative index value
for the stream quality assessment.

Emergency Spill Response

The Reserve is transected by two east-west highways and one of the more highly
used rail systems in the U.S. In addition, the Ohio Turnpike crosses the creek near
the village of Berlin Heights. Because of these areas of intensive use, the Reserve
is susceptible to spills that occur following accidents or derailments. The Reserve
completed a spill response plan in 1991 and acquired spill response gear such as
soft boom.

In 2005, Reserve staff initiated meetings with local emergency response officials,
who agreed to review the spill response plan. The review showed that some of the
response process steps are outdated and should be revised. In addition, the officials
recommended that the Reserve take steps to identify locations within the watershed
where emergency response gear can be sited for rapid deployment.
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Land Conservation Plan for OWC NERR

Population in the vicinity of the OWC NERR experienced a sustained increase from
the 1940s until the 1970s. Population growth in the area then underwent a modest
decline until a slight upturn in the early 1990s. It was anticipated that the completion
of State Route 2 (1989), which bisects the southern portion of the Reserve, would
produce an increase in development in the area. Holly (1986) performed a
demographic analysis of the region and forecast steady increases in population in
the townships and cities contiguous to as well as near the Reserve, partly
attributable to the new highway’s impact.

Figure 11 shows land cover within the OWC watershed in 2003. While rapid
population growth has not occurred as predicted, driving forces would seem to
indicate that the area is still likely to undergo change. Population expansion
forecasted will likely still occur, just at a slower rate than anticipated.
= The OWC area lies within the “commuting shed” of Cleveland, that is, the
area within which highway connections make commuting to work practical.
Workers commuting to the Toledo metropolitan area must travel just a few
minutes further.
= Numerous studies (e.g., National Park Service, 1995) have revealed
increases in property values in instances where the property is located near
or adjacent to open spaces like the OWC NERR.
= The local school district in the watershed, Berlin-Milan Local Schools, has an
excellent reputation for student achievement.
= Over 65% of the watershed was in agricultural use during 2003.
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Land Cover for Old Woman Creek Watershed in 2003
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Figure 11. Land cover in the OWC watershed in 2003.
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Although the watershed remains mostly agricultural, the significance of this last point
requires some elaboration. As is the case in many rural communities, recent
offspring of farm families in the area may not be as inclined to pursue their living in
agriculture, which may make farmland in the watershed increasingly available for
residential development. Very few of the agricultural operations are full time. Most
farms are managed as a second income. These factors taken together make the
vicinity of the OWC Reserve a highly regarded place for potential residents seeking
a more “rural” lifestyle.

Arterial streets within the watershed (Route 61, Berlin Road) have water lines, which
is an improvement over the slower yielding wells dug in other sections of the basin.
Spurred by efforts to provide county or rural provider water service throughout the
basin, new housing will have the potential to result in more water quality impairments
and habitat loss. Effects may include:
» Siltation and sediment-laden runoff during house and road construction;
= Faster precipitation runoff rate from impervious areas which in turn increases
siltation and stream bank erosion due to the increased velocity;
= Increased number of failing septic systems by virtue of increased housing
units.

In the OWC watershed, there is no centralized sewer service. Area zoning requires
a 1.5-acre minimum lot size. The provision of county water will bring about additional
residential development and home sewage treatment systems. Home septic
systems, if not properly maintained, may be expected to fail and add bacteria and
nutrients to OWC and its tributaries.

This development pattern is already underway along some of the aerial roads in the
area such as Route 61, Mason Road, and Berlin Road.

The 2000-2005 OWC NERR Management Plan identified parcels that should be
considered for fee simple, conservation easement or bargain sale in the event
landowners would be willing to sell. In 2004, the OWC NERR acquired by fee simple
2.2 acres adjacent to the Reserve boundary and received the benefit of a 0.55 acre
donated conservation easement in an adjacent housing development.

OWC Watershed Resources

OWC flows 15 miles through portions of Huron and Erie counties before draining into
Lake Erie 3 miles east of the city of Huron, Ohio (See watershed map-Figure 12).
Slopes are steep near the southern headwaters in the glacial till plain. This till plain
lies southeast of an ancient beach ridge and is a more rolling topography than the
plains nearer to Lake Erie. The till plain is the area where the last glacier
(approximately 14,000 YBP) ice edge advanced and retreated rapidly without halting
(Herdendorf et al, 2004). As a result, the till plain is an expanse of deposited ground
moraine that extends beyond the limits of the watershed in southern Huron County.
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After the creek passes through the village of Berlin Heights and flows over the Berea
glacial escarpment, the stream slows and meanders through crop fields in Lake plain
typography. In the vicinity of the intersection of Berlin and Barrows Road, the creek
passes through its most lakeward riffle and pool area. This area is the most
upstream point that has been recorded as being under Lake Erie influence, making it
a strategic point for conservation planning. A tributary stream flows out of the
Edison Woods Preserve, an Erie County Metro Park. Edison Woods is one of the
largest protected natural areas along the Lake Erie coast.

About a mile before entering Lake Erie, the channel of OWC becomes submerged
and the slow moving estuarine portion of the creek flows northward to the lake at the
mouth of the Creek.

Over 67% of the land within the 27 square mile (69 km?®) OWC watershed is used for
agriculture. The close proximity to Lake Erie moderates the area’s climate and
extends the growing season, so row crops (e.g., corn, soybeans) and fruit orchards
have been a long time fixture of the watershed. Many of watershed’s early
businesses, such as cider mills and basket factories, were established in support of
the fruit industry.

Results of research conducted by Matisoff & Evans, 2002 and by Evans & Seamon,
1997 shows that conservation tillage or other erosion control best management
practice would greatly reduce sediment inputs into the OWC tributaries and estuary.
Sediment has been shown to travel from the headwater tributaries of OWC to Lake
Erie, often within the same storm event.

Wetlands within the watershed are primarily classified by the National Wetland
Inventory (NWI) as within the “woods with hydric soils” type (Figure 13). Many areas
now in agricultural use in the watershed are drained by tile fields. Wetland
restoration could take place in many of these areas by restoring the natural
hydrologic regime. The Reserve hopes to identify a research partner to perform a
peak hydrograph analysis of the watershed, showing the prime restoration areas
based on floodplain storage and wetland restoration potential.
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Figure 13. NWI wetlands, OWC watershed
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An impressive natural feature left by glaciations is the ravine of OWC at Berlin
Heights, which is the maximum relief area in the watershed (Herdendorf et al, 2004).
From the floor of the creek to the top of the gorge, the vertical heights of the
embankments reach a maximum of 27m and the width ranges from 100m to nearly
200m. The ravine begins at the foot of the Berea Escarpment, near the place where
the Ohio Turnpike crosses the eastern branch of OWC and extends south to Ohio
Route 61 through Berlin Heights. Another glacial remnant gorge area is in the
vicinity of Berlinville, near Route 113.

The most visible endangered wildlife species in the OWC watershed is the American
Bald Eagle (Haliaeetus leucocephalus), which has made a remarkable recovery in
Ohio’s Lake Erie coastal region and many of the state’s inland riverine systems and
reservoirs. In 1979, Ohio Bald Eagle populations had fallen to four nesting pairs.
Erie County, in which the Reserve is located, had 11 viable nests in 2005 and Ohio
has passed the milestone of over 100 nests around the state. Bald Eagles first
nested within the Reserve in 1995. Since then, three different nest sites have been
used by nesting pairs to fledge 15 eaglets. The Indiana Bat (Myotis sodalis) and the
Eastern Massasauga Rattlesnake (Nerodia erythrogaster neglecta) also have
historic ranges that include Erie County. Additionally, there are two threatened
species of fish and two mollusks. State species of concern include the Eastern fox
snake (Elaphe gloydi) and prothonotary warbler (Protonotaria citrea). Totals of listed
wildlife and plant species surveyed within the Reserve, watershed, and near shore
Lake Erie are included in Table 2 and 3 on the following page.

Two archaeological sites (Jenkins and Anderson) overlook the OWC estuary and
data were recovered from the sites in 1976-77 as part of a highway mitigation project
prior to construction of Ohio Route 2. These sites document occupation by Paleo-
Indian, Archaic, and Woodland peoples (e.g., see Seeman and Bush, 1979; Shane
1981, 1992). Within the Jenkins site, which is situated on a promontory forming the
eastern bluff of the OWC valley, surface surveys indicated that the vast majority of
the Jenkins site lies within the Reserve north of Route 2. Within the Anderson site,
excavations revealed that most of the cultural materials were in the upper 60 cm of
sand deposits. The occupational history of the site starts in the Paleo-Indian period
(10,500 — 9,000 YBP).
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Table 2. Listed Animal Species, OWC Reserve, Watershed, Nearshore Lake Erie
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Source: Herdendorf et al, 200

Several listed plant species have been identified within the Reserve and watershed.

1
0
0
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4

Table 3. Ohio Listed Plant Species in OWC Reserve and Watershed

Scientific name | Common name State Status
Acorus americanus | American Sweet-flag Threatened
Apocynum Clasping-leaved Dogbane Threatened
sibiricum
Artemisia Beach Wormwood Endangered
campestris
Cakile edentula Inland Sea Rocket Potentially
Threatened
Carex appalachica | Appalachian Sedge Threatened
Carex aquatilis Leafy Tussock Sedge Potentially
Threatened
Carex bebbii Bebb's Sedge Potentially
Threatened
Carex bicknellii Bicknell's Sedge Threatened
Carex lasiocarpa Slender Sedge Potentially
Threatened
Carex retroflexa Reflexed Sedge Potentially
Threatened
Cyperus Schweinitz' Umbrella-sedge Threatened
schweinitzii
Euphorbia Seaside Spurge Potentially
polygonifolia Threatened
Gymnocarpium Common Oak Fern Threatened
dryopteris
Helianthemum Plains Frostweed Threatened
bicknellii
Ranunculus Early Buttercup Potentially
fascicularis Threatened
Sisyrinchium Narrow-leaved Blue-eyed- Endangered
mucronatum grass
Spiranthes Great Plains Ladies'-tresses Potentially
magnicamporum Threatened
Triplasis purpurea | Purple Sand Grass Potentially
Threatened

Source: Ohio Natural Heritage Database
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Area of Conservation Interest

The Area of Conservation Interest and Stewardship Focus Corridor rely on the use
and analysis of geographic information system (GIS) data. A spatial model of the
watershed has been developed that identifies these areas, and property within the
areas, and categorizes them based on the existence of any of the following factors:

= Jocation within the OWC watershed;

= direct hydrologic connection to the OWC estuary;

* lands containing a 100-foot buffer area around any tributary stream section;

= proximity to within 200 feet of a wetland identified as part of the Ohio Wetland

Inventory.

The OWC NERR Area of Conservation Interest includes all stream sections that
have been shown to be under Lake Erie influence during high water level periods
and through periodic seiche activity. These land and water areas of the Area of
Conservation Interest contain or abut stream sections and wetlands south of the
Reserve that have the most direct impact on Reserve resources and water quality.
Conservation of these lands by some form of acquisition would maintain the
ecological integrity of the downstream OWC estuary.

Lands acquired in fee simple within the Area of Conservation Interest or under a
memorandum of understanding (MOU) will be managed by the Ohio Division of
Wildlife/OWC NERR, consistent with the Division’s authority to own and manage
land (ORC 1531.06). This authority includes the ability to establish rules regarding
the governance of lands within the Division’s control. The Area of Conservation
Interest includes over 1,200 acres of land and water area. Figure 14 on the following
page shows the land conservation classes of the OWC NERR.
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Figure 14. OWC NER
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Cost analysis

Figure 15 marks the location of two tiers of the OWC Area of Conservation Interest.
Many parcels within Tier 1 of the Area of Conservation Interest contain large lot rural
home sites with agricultural fields. Using GIS and county auditor records, the
Reserve matched market land value to parcel boundaries. The Reserve cost
analysis does not include homes, barns, etc., and bases an average cost per acre
only on appraised land value without structures.

NERR regulations in section 921.13 mandate that Reserve acquisition plans include
the following elements:

= A list of specific parcels prioritized for acquisition;

= An estimate of the fair market value for these parcels;

= An estimate of the time required to achieve adequate state control; and

= Aranked list of priorities.

OWC NERR uses this method in an aggregated fashion to analyze the Area of
Conservation Interest. The point at which two tributaries combine to form the main
stem of OWC occurs near a railroad bridge on Berlin Road. This is also where the
first upstream riffle occurs. From that point to Lake Erie constitutes the estuarine
portion of OWC. All of the Tier 1 stream sections are the highest priority for OWC
NERR conservation given their potential for protecting the estuarine area. Table 4
(Tier 1) and Table 5 (Tier 2) shows the total lands in acreage and the average value
per acre of lands within the Area of Conservation Interest.
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Figure 15. Buffer Tiers, Area of Conservation Interest
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Table 4. Area of Conservation Interest, Tier 1

92

Total acres Habitat values Average cost Minimum effective
present per acre level of acquisition
852.5 = Natural and $3,087 Conservation
created easement
wetlands
» Riparian
= Mixed
hardwood
forest
= Upland lake
plain in
agricultural
production

Figure 15 shows lands that falls in the Area of Conservation Interest Tier 2. This
section includes riparian parcels from the first upstream riffle up to the Village of

Berlin Heights.

Table 5. Area of Conservation Interest, Tier 2

Total acres Habitat values Average cost Minimum effective
present per acre level of acquisition
757.9 = Natural and $2,833 Conservation
created easement
wetlands, e.qg.,
floodplains
* Riparian
* Mixed
hardwood
forest
= Upland lake

plain with rural
development
and
agricultural
fields

Typical conservation easements in Northern Ohio are negotiated at approximately
50% of the assessed value of the land per acre.
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Stewardship Focus Corridor

Beyond the Area of Conservation Interest is a Stewardship Focus Corridor (SFC).
The SFC has been identified where conservation can have a demonstrable
downstream water quality benefit. The focus of the SFC is on all stream tributaries
in the watershed and wetlands near riparian areas, regardless of their size or type.
Acquisition and direct management of parcels adjacent to this Stewardship Focus
Corridor is not the highest priority, but the Reserve would consider acquisition within
the SFC if willing sellers appear, depending on funding availability, the land’s
ecological significance, management requirements, and education/access potential.

Land Use and Regulation

The majority of the parcels identified in the Area of Conservation Interest and
Stewardship Focus Corridor are within Berlin Township. With the exception of
several light industrial and commercial parcels and the incorporated Village of Berlin
Heights, lands are zoned for Agricultural/Residential uses. Within this Township
classification, minimum lot size is 1.5 acres in order to accommodate on-site septic
systems, and a minimum road frontage of at least 200 feet is required. Floodplains
within the Township are protected by a Floodplain, Floodway, and Wetland Overlay
District, which specifies some restrictions on use of land within these designated
areas.

There are approximately 1,000 residences in the OWC watershed, and all are on
septic systems. Many of these existing home sites or farm headquarters do not
meet the minimum lot sizes of the Township’s zoning.

Acquisition Methods
OWC NERR would choose the appropriate method of conservation from a range of
options, such as fee-simple, conservation easement, bargain sales, and memoranda
of understanding. The ultimate method would depend on several factors:

= ecological value, including the presence of listed species

= potential for research, educational, and public access

= assessed cost

= |ocation

* resource commitments necessary to manage the property

In most cases within the Area of Conservation Interest, less-than-fee simple
methods such as conservation easements could be used to protect the estuary.

Easement agreements can allow Reserve use of the area for long-term research and
monitoring. To facilitate adequate resource conservation and a stable platform for
future research and education, the Reserve will work with easement grantors to
develop management plans for conserved areas.

Regional land trusts have the capability to do pre-acquisitions on behalf of the
NERR. In an instance such as this, the Reserve would work closely to develop a
cooperative agreement with the land trust to achieve compatible conservation goals
and to articulate management responsibilities.
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In situations where acquisition is not an option, the Ohio Division of Wildlife has an
active private lands management section that seeks to assist landowners in
understanding the range of conservation options and incentives available. These
agriculture and wetland assistance programs yield measurable habitat and water
guality improvements. The Reserve will seek to collaborate with the private lands
program as warranted in both the Area of Conservation Interest and the Stewardship
Focus Corridor.

Funding Sources

The Reserve is fortunate to have several potential funding sources for conservation
when a willing seller is identified. The Division of Wildlife has several funding
sources for wetland conservation. The OWC NERR program fund, which is
administered by the Columbus (OH) Foundation, has land conservation as a priority.

The primary NOAA-administered land conservation funding source is the Coastal
and Estuarine Land Conservation Program (CELCP). A 2009 congressional action
acknowledges conservation benefiting the NERRS system as a national priority. A
percentage (currently 15%) of the congressional appropriation to the program is to
be set aside for land acquisitions benefiting the NERRS. ERD collaborated to define
the targeted watershed areas that would meet the criteria of beneficial acquisitions
on behalf of the NERR. The OWC NERR targeted watershed corresponds to the
watershed boundary as depicted in Figure 12. This means the full extent of the Area
of Conservation Interest and Stewardship Focus corridor are within the targeted area
for CELCP consideration. The Reserve will work closely with the Ohio Coastal
Management Program to pursue conservation opportunities using the CELCP
funding for the appropriate projects.
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Chapter 6. Administration of the OWC NERR

The Estuarine Reserves Division of the Office of Ocean and Coastal Resource
Management (OCRM) administers the reserve system. The Division establishes
standards for designating and operating reserves, provides support for reserve
operations and system-wide programming, undertakes projects that benefit the
reserve system, and integrates information from individual reserves to support
decision-making at the national level. As required by Federal regulation, 15 C.F.R.
Part 921.40, OCRM periodically evaluates reserves for compliance with Federal
requirements and with the individual reserve’s Federally-approved management
plan.

Administration of the Reserve program depends upon several components that are
described in this plan section. The partner agencies, ODW and ERD, provide the
administrative support and direction for Reserve activities. Reserve staff fosters
institutional partnerships that facilitate achievement of Reserve goals. These
partnerships include other NOAA-affiliated programs within Ohio, government
agencies like the local soil and water conservation district, and community support
through the Reserve’s advisory council, through Friends of OWC and through
program volunteers. An outline of the Reserve’s actions related to maintaining a
robust volunteer program are included within this section, as are anticipated facility
needs and planned construction within the time frame of this management plan.

State Partner: Ohio Division of Wildlife

In 2004, the cooperating state agency for the Reserve transferred from the ODNR-
Division of Natural Areas and Preserves (DNAP) to the ODW. ODNR developed a
memorandum of understanding between Division of Wildlife and DNAP that
designed the process for the transfer of the program (Appendix N). The change in
administration includes responsibility for the management of the OWC state nature
preserve. The internal transfer of the preserve is noted in Appendix O.

The Reserve falls within the ODW Wildlife Management and Research section and is
one of four wildlife research stations (WRS) administered by the section. Staff
members assigned to the Reserve are classified, temporary, or contractual
employees of the ODW. The ODW Wildlife Management Executive Administrator
provides guidance to the Reserve Manager and promotes integration of the Reserve
with WRS and collaboration with other ODW programs. The ODW manages several
wildlife and fisheries research facilities throughout Ohio, which conduct
management-oriented research to improve ODW management of Ohio’s fish and
wildlife resources.

As an agency of over 400 employees and a variety of field operations, the ODW has
a decentralized business structure to the maximum degree practical. The Reserve
manager has on-site responsibility for ensuring compliance with state purchasing
rules, making preliminary purchasing approvals, contract development, grant
tracking and reporting, budget development, payroll, and inventory control.

Various personnel within the ODW central business office assist with securing
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purchasing and contract approvals, and drawing down grant funds for Reserve
operations. The Department of Natural Resources provides legal and legislative
services to all its line offices such as the Reserve. The Reserve compensates for
external administrative support through direct charges to NERR operations grants.
To the extent practical, external support will be accounted for through applications
for NERRS operations funding. The ODW maintains a comprehensive management
system for tracking the allocation of employees’ time and for documenting ODW
assistance for Reserve activities.

Division of Wildlife administrative support for the OWC NERR

Wildlife Management and Research Executive Administrator
= Administrative oversight
= Policy coordination
» Budget planning

Wildlife Management Research Coordinator
= Administrative oversight
= Policy development and coordination
= Budget development and planning
= Coordinates Research activities and ensures consistency with ODW policies
and strategic direction
= Supervises Reserve Manager

Wildlife Business Group
» NERRS grants financial recordkeeping and reporting
» NERRS grant reimbursement for Reserve activities

Accounts payable processing

Donations processing

Contract development and processing

Inventory control

Coordinates land acquisition activities

Wildlife Human Resources and Planning
= Coordinates Reserve personnel actions
= Payroll and benefits administration
= Strategic planning and coordination of ODW comprehensive management
system
= Oversight of grant progress reporting

Wildlife District 2 (Findlay, OH)
= Coordinates law enforcement within the Reserve
= Assists with land management projects (e.g., controlled burning, aquatic
invasive plant treatment) as requested

Federal Partner: U.S. Department of
Commerce/NOAA/NOS/OCRM/ERD
ERD has the primary responsibility within NOAA for administering the NERRS. All
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Reserve sites go through a formal designation process. ERD provides oversight for
the nation’s reserves, as well as funding for program and facility development,
operations, research, monitoring, education, and land acquisition. The NERRS
operates as a federal/state partnership. Although the management of the Reserve,
including development of site-specific policies, is Ohio's responsibility, NOAA
provides overall system policies and guidelines, cooperates with and assists the
state, and reviews its program regularly.

NOAA staff, in particular the program specialist for a state's reserve, communicates
directly and regularly with state reserve staff. Regular communication aids both
federal and state staff, and familiarizes both NOAA and state personnel with reserve
management procedures and policies.

NOAA provides funding for the implementation of each Reserve’s federally approved
management plan. For each grant, performance reports, financial reports, and final
reports are required. NOAA personnel carefully review the grant reports and
associated communications to ensure compliance with program policies, specific
grant conditions, and the achievement of grant objectives.

Pursuant to the CZMA, the OWC NERR is periodically evaluated by NOAA for its
performance. The purpose of the NOAA review is to ensure that a state is
complying with federal NERR goals, approved work plans, and its management plan.
The 2009 NOAA evaluation of the OWC NERR is included in Appendix Q.
Recommendations from that evaluation have been incorporated into this
Management Plan.

Administrative Plan of OWC NERR

The action plan on the following pages describes administrative actions that will
support program implementation of the OWC NERR. The Reserve will operate
cooperatively with other agencies and organizations in the region to achieve the
goals, objectives, and actions outlined herein.
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ADMINISTRATION PLAN OF THE OWC NERR, 2011 - 2016

VISION: OWC NERR is a regional leader in the stewardship and conservation of a Great Lakes coastal wetland ecosystem
Mission: Improving the understanding, stewardship, and appreciation of Great Lakes estuaries and coastal wetland ecosystems

GOAL OBJECTIVES ACTIONS PROGRAM AREAS
Foster connections to the Old |A networked organizational framework with sufficient staffing and other
Woman Creek estuary and resources facilitates the attainment of Reserve goals and objectives Coordinate adminstrative aspects of volunteer service A
other coastal ecosystems Volunteer service on behalf of the Reserve increases by 30%
Recruit volunteers to support Reserve programs AE S
Engage the OWC NERR Advisory Council in planning for implementation of management plan
actions A ER,S
Students are attracted to coastal resource management professions
Provide shadowing and internship opportunities for students A ER,S
The Reserve's learning environment and the experiences of visitors and users [ :qq oversight for visitor center and exhibit renovation A
are enhanced N . .
Facilitate master plan for Reserve that addresses program facility/space requirements and
provides a roadmap to buildout A
Maintain effective and Reserve science and technical expertise is transferred to estuarine
professional program stakeholders i ) : )
ti Provide advisory service to coastal resource management agencies and programs A ER,S
operations A networked organization with sufficient capacity to meet program goals and
objectives Maintain existing and develop new program and administrative partnerships A ER,S
Secure grant funding from multiple sources to augment Reserve programs A
Fund staff positions and secure funding for staff opportunities AE
Provide professional development and skill enrichment for Reserve staff A
Integrate management plan goals and objectives into state of Ohio performance evaluation
system A
Participate and encourage staff participation in NERRS workgroups and committees A
Implement required and/or suggested actions that come from NOAA program evaluations A
Oversee maintenance of Reserve facilities and public access areas A
Enhance the OWC NERR's role |Buffer lands and waters are protected through the Reserve's land
as a regional focal point for conservation strategy Maintain landowner contacts and secure grant funding to conserve prioritized lands and waters in
wetland stewardship science, the Old Woman Creek watershed when opportunities arise AS
practice implementation, and
education
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Administrative Partnerships of the OWC Reserve

From its establishment in 1980, the Reserve has benefited from several integral
citizen, state and local government partners. Although the scope of this document
prevents listing them all, the following partners have consistently supported the
OWC NERR and enabled it to accomplish its tasks.

The OWC NERR Advisory Council
Creation of the OWC NERR Advisory Council (AC) was identified in the final
Environmental Impact Statement (EIS) for the Reserve. The OWC AC is appointed
by the director of ODNR to advise the Chief of the Division of Wildlife in the
preparation and implementation of specific plans concerning this Reserve. The AC
adopted bylaws to help conduct its business in 1982. These bylaws were
subsequently amended in 2003 and 2005 (Current edition of AC bylaws in Appendix
P). Following the 2005 bylaw amendment, the OWC NERR AC is composed of at
least nine members that comprise the following groups with an interest in the
Reserve program:
= At least one representative of a local government agency
At least one representative of a local conservation group
At least one representative of an Ohio or national conservation group
At least one representative of a local agricultural group
At least one representative of a local civic group
= At least one representative of a local or regional economic development
group
= At least one representative of an Ohio educational institution
= Atleast one representative of a Great Lakes research institution
= At least one local landowner

Members are appointed to staggered three-year terms, and may be reappointed to
consecutive terms. The council chooses a chairperson and vice-chairperson and
may form and disband committees as the majority may desire. Special Council and
committee meetings may be called, as deemed necessary. Reserve and other ODW
staff provide the Council with reports and data relating to Reserve management,
education, and research activities for the period between each meeting. The Council
advises the Reserve manager and Chief of the Division of Wildlife in writing of any
recommendations resulting from each meeting. The Council members represent the
Reserve and solicit support for OWC Programs from outside agencies, educational
institutions, legislators, and the public, and assist Reserve staff during conferences
and other public events.

The Friends of OWC

The not-for-profit Friends of OWC organized in 1998. The Friends promotes public
awareness and appreciation of the uniqueness of the estuary and supports
stewardship programs that help to sustain the ecological integrity of the estuary.
The group assists the Reserve in carrying out education and training programs and
takes a role in stewardship of the estuary by sponsoring the OWC watershed
coordinator.
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ODNR - Office of Coastal Management

The ODNR created the Office of Coastal Management in 2002, now located in
Sandusky. The Office of Coastal Management (OCM) is the lead agency in a
cooperative effort by state agencies, political subdivisions and local groups to
manage coastal resources, monitor activities that affect the resources, and foster the
sustainable use of natural resources for the benefit of all citizens. The OCM
program is supportive of, recognizes, and reinforces the goals of the OWC NERR.
For instance, the Reserve boundaries lie entirely within Ohio’s designated coastal
zone; and within ODNR, a strong institutional relationship exists, as OCM and OWC
NERR participate in interdisciplinary environmental reviews, nonpoint pollution
management, coastal wetlands research and wetlands protection policies. Further,
the OCM is an integral Reserve partner in the Ohio Coastal Training Program.
Reserve staff assists the OCM with grant proposal review, project management and
administration, and participates in the integrated management team structure of
Ohio’s coastal management program. OCM is represented on the OWC NERR
Advisory Council in an ex-officio capacity.

Ohio Sea Grant College Program, Ohio State University

The Ohio Sea Grant College Program (OSGCP) is one of 32 Sea Grant programs in
the National Sea Grant College Program of NOAA. Every coastal state, as well as
every Great Lakes state, has a Sea Grant Program. Matching funds for Ohio’s Sea
Grant are provided through a line item in the budget of the Ohio Board of Regents,
the Ohio State University, private businesses and individuals, and by the home
institution of scientists receiving grants from Ohio Sea Grant. The Ohio State
University extension system provides outreach support for the Program through
affiliated agents that are regionally located across the Lake Erie coast. The Franz
Theodore Stone Laboratory on Gibraltar Island near Put-in-Bay, the nation’s oldest
freshwater biological field station, serves as the research, education, and outreach
facility for the OSGCP. The OSGCP has collaborated extensively with the Reserve
in outreach activities such as Stone Laboratory summer session classes and through
its commitment to the Ohio Coastal Training Program partnership. The Director of
the Ohio Sea Grant College Program and Stone Laboratory serves as a voting
member of the OWC NERR Advisory Council.

Erie Soil and Water Conservation District

The Erie Soil and Water Conservation District (Erie SWCD) became the 84th District
in Ohio in 1953, established for the purpose of protecting, preserving, and restoring
the natural resources in our area. The District was organized under the Ohio
Revised Code section 1515, and is governed by a board of five supervisors, elected
by the landowners of Erie County, with each supervisor serving a three-year term.
Erie County, one of nine coastal counties adjacent to Lake Erie, is comprised of
approximately 169,000 acres. The main objectives of the Erie SWCD are to minimize
or prevent soil erosion, improve the water quality of our rivers, lakes, streams and
groundwater supply, and restore or preserve valuable wildlife habitat. This is
accomplished through the various programs that promote the wise use of agricultural
and urbanizing lands.
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Erie SWCD has routinely assisted the Reserve by promoting stewardship principles
to landowners and leading stream/wetland restoration projects in the OWC
watershed.

Through a recently-executed MOU between the Division of Wildlife and Erie SWCD
(Appendix W), a watershed program will become part of the NERR program in Ohio.
Erie SWCD employs the coordinator for the OWC watershed, who will take a
collaborative role in all Reserve stewardship projects, within the Reserve, its
watershed, and similar Lake Erie tributaries in the region.

Lake Erie Commission

The Ohio Lake Erie Commission is made up of the directors of the Ohio
Departments of Agriculture, Development, Health, Natural Resources and
Transportation, as well as the Ohio Environmental Protection Agency. The mission
of the Ohio Lake Erie Commission is to preserve Lake Erie’s natural resources,
protect the ecological quality of its watershed, and to promote economic
development on the North Coast. This is accomplished through implementation of
policies and programs of state government pertaining to such matters as water
quality, habitat, recreation and tourism and resource management within the Lake
Erie basin. These policies are implemented directly by the Ohio Lake Erie
Commission and by its member state agencies. A significant role of the Commission
is to ensure the coordination of policies and programs of state government pertaining
to water quality, toxic substances, and coastal resource management. The
Commission also oversees the Lake Erie Protection Fund which provides grants to
public sector, academic and non-profit organizations for the protection and
restoration of Lake Erie resources. Education and promotion of the importance of
Lake Erie is the goal of the Commission public outreach activities. The Reserve
supports the Commission’s commitment to Lake Erie basin balanced growth
watershed plans and collaborates with Lake Erie Commission on regional research
and training as well as coastal resource stewardship projects. For instance, in 2008,
the Lake Erie Commission became a core partner in the Ohio Coastal Training
Program.

Reserve Program Staff

The Reserve is more than its natural resources. The Program itself, as well as the
implementation of this management plan, depends upon the skills, resourcefulness,
and creativity of its staff members.

The OWC NERR staff includes a Reserve Manager, Research, Education, and CTP
Coordinators, and several part-time staff, including an Administrative Assistant, who
also coordinates Reserve volunteer activities. All Reserve staff members are
employees of the ODW. In addition, Reserve administration and programs are
implemented through the assistance of several part-time staff designated to assist
with particular program areas. The Reserve’s networked approach to stewardship
relies on the technical assistance of the watershed program coordinator for
restoration projects within the boundary of the Reserve and implementation of
practices upstream in the watershed.
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Reserve Manager (1 FTE)

Facilitates the development of the mission, goals and objectives of the
Reserve and directs their achievement

Secures NOAA/NERRS, other federal, state, and private funding to
implement operational elements of this management plan

Directs the day-to-day operation of the OWC NERR Program under the
policy direction of the Wildlife Management and Research section of the
ODW

Serves as the Reserve point-of-contact and ambassador within the ODW
Responsible for program for and administration of state and federal grants,
contracts and budget appropriations for the Reserve, including applications,
determination of expenditures, performance reports and annual reports
Directs the operation and maintenance of visitor center, research
laboratories, classrooms, administrative offices, dormitory, maintenance and
storage facilities

Provides oversight, supervision and coordination of the Reserve’s research,
monitoring, education, outreach and stewardship programs and staff
Serves as liaison to local, state and federal agencies, advisory councils and
other interested groups to improve cooperation and coordination in
management of the Reserve

Represents OWC NERR and the ODW at state, regional and national NOAA,
OCRM, NERRS and CZM program meetings, conferences and symposia
Recruits, supervises, and evaluates Reserve staff

Assumes principle responsibility for preparation and implementation of the
Reserve’s management plan

Receives and acts on program input and recommendations from the OWC
NERR Advisory Council and other stakeholder groups

Coordinates land management activities

Coordinates law enforcement with ODNR and ODW law enforcement officers

Reserve Research Coordinator (1 FTE)

Coordinates research activities at the Reserve and develops; and maintains
working relationships with other research institutions, laboratories,
universities, and related organizations

Communicates with ODW and other ODNR resource managers to identify
relevant coastal wetland research topics and questions

Promotes use of the Reserve for research activities by researchers;
disseminates information about research and funding opportunities at the
Reserve

Conducts and/or coordinates monitoring activities such as SWMP and other
monitoring efforts as outlined by OWC NERR Management Plan

Advises Reserve Manager as to compliance with NERRS monitoring
performance standards

Develops and documents monitoring protocols

Maintains Reserve research and monitoring databases

Coordinates the use of state and federal research support funds for the
Reserve
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Reserve Research Coordinator (con't.)

Works with researchers in developing articles for scientific journals, technical
reports, and technical bulletins

Disseminates information about the Reserve’s research and monitoring
activities.

Responds to agency and public requests for information and technical
assistance

Reviews and critiques research proposals for studies at OWC and at other
sites as requested

Collaborates with Reserve staff in developing and implementing educational
materials and activities addressing the management implications of current
and past research

Develops and presents research transfer programs and seminars as
requested

Represents OWC NERR and ODW at regional and national NOAA, NERRS
and CZM researcher meetings, and conferences

Represents regional perspective as part of NERRS research program
development

Trains research staff and interns, as available

Maintains on-site scientific equipment

Develops education program budget for Reserve Manager approval
Advises Reserve Manager as to program funding needs and makes grant
recommendations

Recommends enhancements to scientific and technical holdings in Reserve
library. Provides to Reserve library, theses and final reports of research
conducted at OWC

Reserve Education Coordinator (1 FTE)

Develops, coordinates & conducts estuarine & stewardship education
program components for K-12 and community audiences

Develops and disseminates educational materials and resources related to
the OWC NERR, including information linking research and education with
priority audiences

Oversees the correlation of Reserve education curriculum and programs to
Ohio state content standards

Facilitates staff input into the development of interpretive exhibits and
materials about the Reserve the OWC estuary, and ODW

Represents OWC NERR and ODNR at regional and national NOAA, OCRM,
NERRS and CZM educators meetings, conferences and symposia

Works with Reserve Manager and Research Coordinator in developing and
implementing educational initiatives which further the goals of the Reserve
Management plan relating to K-12 and community audiences

Works with the Reserve Manager to implement Reserve management plan
education actions

Advises Reserve Manager as to Reserve education performance measures
Collaborates with Reserve staff to interpret management implications of
estuarine research

Coordinates OWC NERR involvement in regional education partnerships
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Reserve Education Coordinator (con’t.)

Represents OWC NERR and ODNR at regional and national NOAA, OCRM,
NERRS and CZM educators meetings, conferences and symposia
Represents regional perspective as part of NERRS CTP development
Maintains Reserve education equipment

Recommends information and reference additions to the Reserve library
Prepares and distributes media information about the Reserve’s programs

Reserve Coastal Training Program Coordinator/Communications Specialist
(A FTE)

Develops, supervises and conducts educational programs for local and
regional officials and other strategic audiences

Develops and disseminates educational materials and resources related to
the OWC NERR, including information linking research and education with
the coastal decision-making community

Participates in the development of interpretive exhibits and materials about
the Reserve the OWC estuary, and ODW

Represents OWC NERR and ODNR at regional and national NOAA, OCRM,
NERRS and CZM educators meetings, conferences and symposia

Works with Reserve Manager and Research Coordinator in developing and
implementing educational initiatives which further the goals of the Reserve
Management plan relating to prioritized training audiences

Works with the Reserve Manager in implementing Reserve management plan
education actions

Advises Reserve Manager as to Reserve coastal training program
compliance with NOAA performance metrics

Develops outreach partnerships within the ODNR and among other resource
management agencies

Collaborates with Reserve staff to interpret management implications of
estuarine research

Represents OWC NERR and ODNR at regional and national NOAA, OCRM,
NERRS and CZM educators meetings, conferences and symposia
Represents regional perspective as part of NERRS CTP development
Maintains Reserve education equipment

Develop education program budget for Reserve manager approval

Advise Reserve Manager as to program funding needs and make grant
recommendations

Recommends information and reference additions to the Reserve library
Acts as content manager for OWC NERR websites

Prepares and distributes media information about the Reserve’s programs
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Reserve Administrative Assistant/Volunteer Coordinator (.5 FTE)

= Serves as staff liaison to ODW business and human resource sections

= Assists Reserve Manager and other staff in executing purchases and
developing contracts

= Prepares all payroll information

= Reconciles all accounts payable information

= Prepares budget reports

» Maintains fiscal and personnel records

= Assists with Reserve inventory survey and control

= Assists with the operation of all Reserve facilities (e.g., is point of contact for
contractors such as custodial and aguarium service)

» Researches & analyzes materials, information, and programs

» Makes recommendations and assists in developing new procedures and
programs

= Assumes responsibility and authority in Reserve Manager’'s absence

= Coordinates all scheduling of Reserve program volunteers and administers
their service

Seasonal and Part-Time Staff

Reserve K — 12 and Community Education Assistant (.5 FTE)

= Assists Reserve education Staff

= Develops interpretive, educational and informative materials that further the
goals of the Reserve management plan

= Prepares and delivers presentations to various classes, public, and
community groups

= Delivers “train the trainer” workshops for regional educators

= Assists with the development of seminars, workshops, and symposia
designed to transfer information to estuarine and coastal managers

Reserve Facilities and Equipment Maintenance Specialist (.5 FTE)

= Performs preventive maintenance and minor repairs to HVAC systems, hot
water heaters, and other equipment in the Reserve Visitor/Research center,
dormitories, boat house, storage facilities and shop

» Performs semi-skilled plumbing, electrical and carpentry duties involving
minor installation, maintenance, or repairs of buildings, equipment (faucets,
toilets, showers, ballasts, lights, switches, doors, windows, furniture), roofs
and siding, gutters and downspouts, interior and exterior painting

» Performs seasonal landscaping and habitat care tasks, as needed.

= Assists Reserve staff with other tasks, as assigned by Reserve Manager

Reserve Office Assistant (.5 FTE)

= Computer data entry (e.g., SWMP and site monitoring data)

= Technical writing; proofreading, editing, preparing reports, correspondence,
procedural manuals

= Organizes and maintains project files

= Records proceedings of meetings-
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Reserve Lab Technicians (2-Part-time) (1 FTE)

= Assist with the processing and analysis of samples from SWMP and
Reserve site-specific monitoring programs

= Perform routine calibration of equipment such as data sondes

= Assist with Reserve water quality research, as time permits

Seasonal Naturalist (.25 FTE)

= Assist Reserve education staff with community and K-12 programming for a
term beginning each June and ending the following September

Adjunct Staff

ODW Wildlife Biologist (Wind Energy initiative) (.2 FTE)

= Assist Reserve with spatial analysis and the development of GIS products

= Assist with the development of ODNR policies relating to wind turbines

= Collaborate with wind energy development interests to provide adequate pre-
and post-construction monitoring of wind turbines in the Lake Erie watershed

= Assists Reserve researchers and staff with avian monitoring/surveying

= Coordinate Lake Erie basin research relating to wind energy

OWC Watershed Coordinator (Erie SWCD, 1 FTE)

= Develop a sustainable watershed group for OWC

= Coordinate a local partnership effort to develop and implement a watershed
action plan for OWC

= Partner with Reserve staff on watershed education and training topics

= Lead a volunteer monitoring effort in the OWC watershed

Future Staffing Considerations

The Reserve has benefited from the efforts and skills of a talented, dedicated staff
for many years. Several staff members began their service at the Reserve as
volunteers. One of the necessary actions for the Reserve in the short and longer
term is to prepare for transition due to retirements and attrition. This necessitates
evaluating the options that can create an efficient, sustainable staffing scenario for
the OWC NERR and may involve some reconfiguration of duties from the existing
organization and assignments. In 2004, the Reserve hired a project employee
assistant manager to work with the out-going Reserve Manager prior to his
retirement. For other positions, if feasible, overlapping the outgoing and incoming
staff for mentoring purposes would well serve the Reserve and set the new staff
member up for success.
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As funding becomes available, the Reserve will prioritize the development of the
following staff positions. This would fulfill recommendations of NOAA made in
previous program evaluations of the OWC NERR:

Full time lab technician/research assistant (1 FTE)

This staff person would have responsibility for collecting, processing, and analyzing
SWMP water quality and climate data and provide assistance with Reserve initiated
or partner research would be as time permits. The Reserve currently relies heavily
on the Research Coordinator and part-time laboratory assistants to meet data
collection needs of the SWMP and site-based water quality monitoring program. A
full-time monitoring assistant could reduce demands on the Research Coordinator
for direct laboratory work. The hiring of a full time lab technician has been a
recommendation of previous OWC NERR program evaluations.
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Reserve Volunteers

Program volunteers have been an integral part of the OWC NERR since 1982.
Volunteers receive classroom training and on-the-job experience with Reserve staff
members before working independently with the public by themselves. In-service
training is provided by the Reserve each year and field trips or other special training
for all volunteers are offered during winter and early spring months. Printed
materials have been developed for use in the orientation and training sessions. The
Reserve Administrative Assistant coordinates the administration of volunteer staff for
Visitor Center duty. The Administrative Assistant also works with the Reserve
Manager and Education Programs Coordinator to provide volunteer staff for special
projects.

During the implementation period of the previous OWC NERR management plan,
construction on the third phase of the DeWine Center necessitated closing the
exhibit hall to visitors for an extended period. During that period, there was no need
for information desk assistance in the Center, so the volunteer program went through
a period of attrition. The Reserve will continue to enhance volunteerism at the
Reserve throughout this management plan cycle through continuous recruitment and
keeping an emphasis on defining volunteer opportunities that suit a variety of skills,
age, and level of time commitment. To accomplish more citizen engagement in the
Reserve, all program areas will seek to take advantage of the following volunteer
service opportunities:
= Active recruitment of citizen groups, youth organizations, and service learning
opportunity seekers
= Participating in Ohio Volunteer Naturalist Program
» Providing volunteer information to new area residents
= Incorporating volunteer opportunities in all Reserve education and outreach
programs
= Gearing opportunities to the unique talents and interests of prospective
volunteers
» Maintaining a mix of recurring opportunities with one-time service events to
better align volunteer choices with people’s hectic schedules

OWC NERR Management Plan, 2011 - 2016
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Autumn along the OWC NERR early succession trail section
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Chapter 7. Public Access

The Reserve views public access to the estuary to be critical to developing public
support and promoting stewardship. Located three miles west of the city of Huron,
on the north shore of Ohio midway between Toledo and Cleveland, the Reserve is
centrally located and ideally situated to be a regional focal point for stewardship
education. Area tourist attractions bring an additional six million people into Erie
County between the months of May to the end of October. Pertaining to local
watershed residents, the NOAA Coastal Service Center social assessment of the
OWC watershed showed that there are a high percentage of residents that commute
to their work in Cleveland or Toledo (Appendix I). Evening events seem to be better
attended when the watershed is the target audience. This necessitates that the
Reserve consider the best times and times of year to attract specific audiences to
programs and events.

Even a casual visit to the Reserve should result in increased understanding of the
importance and complexity of, and the consequences of human impacts on Great
Lakes estuaries. This responsibility does require a focus on education, so that
sensitive areas of the Reserve are not disturbed and are available for scientific
discovery.

Public Access Plan of OWC NERR

The action plan on the following page describes public access-oriented actions that
promote stewardship of the OWC NERR. The Reserve will work cooperatively with
other agencies and organizations in the region to achieve the goals, objectives, and
actions outlined herein.

OWC NERR Management Plan, 2011 - 2016
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Vision: OWC NERR is a regional leader in the stewardship and conservation of a Great Lakes coastal wetland ecosystem

Mission: Improving the understanding, stewardship, and appreciation of Great Lakes estuaries and coastal wetland ecosystems

GOAL OBJECTIVES ACTIONS PROGRAM AREAS

Foster connections to the Old |The Reserve's learning environment and the
Woman Creek estuary and experiences of visitors and users are enhanced

Improve and maintain trails in and around the DeWine

other coastal ecosystems
Center A'S

Provide canoe/kayak access within Reserve boundaries
consistent with state nature preserve access regulations A

Identify options for additonal low impact access to the
estuary through a master planning process A E,R,S

Program Area Key:
A - Administration
E - Education

R - Research
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Policies for Access to the OWC Reserve

This management plan sets forth the intent and actions for maintaining the lands and
waters of the Reserve as a stable platform for research, monitoring, and education
activities. Because the Reserve is a designated State Nature Preserve, adequate
regulatory protections exist within state codes to ensure that the Reserve meets its
intended use into perpetuity. The State Nature Preserve also incorporates rules
governing preserves that address user conflicts or degradation of the estuary’s
resources (ORC 1517; in Appendix C). The lands and waters of the 573-acre state
nature preserve constitute the Reserve. In the event of additional land conservation
in the OWC watershed, traditional activities and uses (e.g., hunting, fishing) on lands
beyond the state nature preserve could be allowable in accordance with other state
laws.

Public access to the Reserve is encouraged to the extent that such access is not a
detriment to Reserve natural and cultural resources and does not interfere with the
Reserve program of research and education. Reserve policies and rules relating to
public access has stewardship implications for two primary reasons:
= For people to be good stewards, they must grow in appreciation of the
estuary and its resources.
= The Reserve is committed to public access while protecting its sensitive
resources.

The following list includes some activities that may be permitted in the Reserve with
prior approval through consultation with Reserve and/or other Division of Wildlife
staff:

» field research

= species collection (animals or plants)

= off-trail access for low impact purposes (e.g., art, photography)

= watercraft use within Reserve boundaries

= participation in controlled deer hunts

A particularly popular type of water-borne access to the Reserve is via canoe or
kayak. In instances where there is no interference with Reserve research and
monitoring activities, canoeing is allowed by permit issued by Reserve staff. To
clarify the conditions under which canoeing is permitted, the Reserve has
established the following canoe policy:
» Permits to canoe the estuary may be used between the hours of 8 a.m. to 5
p.m.
= All water access to the Reserve must be consistent with Ohio state nature
preserve (ORC 1517) and Ohio watercraft (ORC 1547) regulations.
= Collecting, removing, or otherwise disturbing natural or historical features of
the Reserve are not permitted
= Deployed research equipment and markers are not to be disturbed
= Permits will not be issued when estuarine water levels do not support
watercraft use
» Paddlers must stay in main channel on the west side of Star Island
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= Nesting bald eagles are not to be harassed. OWC NERR may find it
necessary to provide additional guidance to watercraft travel within Reserve
boundaries as part of special conditions associated with an access permit.

Anyone wishing to submit a permit application, with the exception of the controlled
hunt permit, may contact the Reserve for more information.

Trail Expansion

The Reserve will undertake a project to provide additional trail access in upland
areas. Ultimately, these trails will connect to estuarine Lake Erie shoreline to
provide additional vantage points of the estuary. The first phase of the project is to
complete additional loops off the existing 1.4 mile trail network. Existing and
planned trail loops are shown in Figure 16 on the following page. There are no plans
currently to open the additional sections on the western branch of the estuary until a
solution for parking vehicles is identified. Until then, the additional paths will aid
research and resource management.
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Figure 16. Trail expansion
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Chapter 8. Facilities of the OWC NERR

OWC NERR facilities enable the Reserve to function as a site-based research
and education program. Specific planned actions related to facilities based on
the needs of the Reserve’s research, education, and stewardship programs.

Existing Facilities

Reserve facilities include the DeWine Center for Coastal Wetland Studies (also
known as the Visitor Center), two equipment barns, two dormitory buildings, and
a maintenance workshop. The equipment pole barns and the workshop are
shared facilities with the ODNR Division of Parks (Figure 17). The administrative
offices of the Reserve are located in the DeWine Center for Coastal Wetland
Studies. Housed within the DeWine Center are: visitor exhibits and displays,
labs, classroom spaces, reference library, and storage areas. The building has
evolved through three phases since its opening in 1982. The most recent
addition opened to the public in 2003, and featuring recycled and recyclable
products for much of the construction. From the building, trails wind through
various habitats of the Reserve. The location of the buildings and facilities are
shown in Figure 18.

Facilities Plan of OWC NERR

The action plan on the following page describes actions that will support the
development of new facilities as well as maintain existing Reserve facilities. The
Reserve will operate cooperatively with other agencies and organizations in the
region to implement the activities outlined in the action plan.

OWC NERR Management Plan, 2011 - 2016
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VISION: OWC NERR is a regional leader in the stewardship and conservation of a Great Lakes coastal wetland ecosystem
Mission: Improving the understanding, stewardship, and appreciation of Great Lakes estuaries and coastal wetland ecosystems

GOAL OBJECTIVES ACTIONS PROGRAM AREAS
Foster connections to the [The Reserve's learning environment and the
Old Woman Creek estuary (experiences of visitors and users are enhanced  |Renovate interpretive displays in the Reserve visitor center A ER,S
and other coastal
ecosystems Improve trail signage for all trails and barrier beach access AE S
Create a more "visitor-friendly" front entrance A E
Maintain effective and A networked organization Wlth_ sufﬁaent capacity Develop plans for facility upgrades and construction that provide a
professional program to meet program goals and objectives range of visitor services AER,S
operations Maintain existing Reserve facilities as a safe, productive work
environment A
Increase the energy efficiency of Reserve facilities A

Program Area Key:

A - Administration

E - Education

R - Research
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Figure 17. OWC NERR facility overview
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Figure 18. OWC NERR site locations
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Research Spaces

The space devoted to laboratories functions effectively for OWC NERR to meet
the needs of today’s coastal wetland researchers. Because partnerships
enhance the Reserve’s research program, OWC NERR has many amenities to
offer researchers including its on-site labs, boathouse with watercraft,
dormitories, and its central location on the Lake Erie shore midway between
Cleveland and Toledo. The chemistry lab is outfitted to reflect the importance of
water quality monitoring in estuarine research. Equipment includes research
grade microscopes, precision balances, an autoclave, incubator, waterbath,
specialized water sampling equipment, data storage, meteorological instruments,
and bench space.

Canoes, kayaks, sampling nets and other gear for research and field education
use are stored in a boathouse. The Reserve provides two dormitory buildings.
In 1987, the first dormitory was completed as a 1,700 square foot bunkhouse-
style building. The bunkhouse offers sleeping and cooking accommodations for
16 people. In 2004, a second dormitory was constructed specifically to
accommodate long-term stays. Each of the two suites in the second dormitory
consists of two beds and bathroom.

OWC NERR Management Plan, 2011 - 2016

121



In 2004, the NERRS developed a tool for conducting facility inventories. After
surveying NERR sites, NERRS developed a “standard” Reserve profile based on
a facility space inventory of the system’s Reserves. The table below compares
OWC NERR research space with the “standard” Reserve.

Table 6. OWC NERR Research / Standard Reserve Space Comparison

122

OWC NERR “Standard” Reserve
Laboratory 1,389 2,453
Outside storage 934 1,317
Inside storage 200 428
Dorms 992 1,846
Total Net Square Feet, research 3,515 6,044

Education Spaces

The classrooms at the OWC NERR are used for education programs, community
meetings, and workshops for students, educators, natural resource

professionals, and the public.

The Reserve will prioritize the development of its primary classroom space as a
distance learning center (DL). The further use of DL technology would expand
the accessibility of Reserve education programs to groups that are unable to
participate in on-site field learning experiences.

The Reserve reference library contains numerous technical journals, field
interpretation guides, reprints of research conducted at OWC NERR, and maps.
Recommendations for additions to the library are made to the Reserve manager
by the coordinators of the research and education programs. Reserve planned
improvements for the library include: 1) scanning hard copy documents housed
in the library; and 2) providing on-site access to electronic journals.

Table 7. OWC NERR Education / Standard Reserve Space Comparison

OWC NERR “Standard” Reserve
Reception/Exhibit area 1,744 2,061
Education offices 240 640
Classrooms 700 1,321
Library 260 306
Storage 165 253
Total Net Square Feet, education 3,109 4,281
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Administrative Spaces
Table 8. OWC NERR Administrative / Standard Reserve Space Comparison

OWC NERR “Standard” Reserve
Offices, conference room 890 2,925
Kitchen 0 376
Storage 1,373 1,206
Total Net Square Feet, administration 2,263 4507

Guiding Principles for Facility Development

The Reserve will plan enhancements to the facilities during the timeframe of this
Management Plan. In preparation, Reserve staff has participated in a strategic
exercise to assess current facilities and has developed the following guiding
principles for facility construction and renovation.
= Use the holistic Leadership in Energy and Environmental Design (LEEDS)
and the NERRS Sustainable Design guidelines as the basis for new
construction
= Demonstrate “green” products in new construction where they ideally meet
needs
= Use products and materials that increase overall energy efficiency
= Use due diligence to reduce the impact of construction to natural
resources of the Reserve
= Evaluate potential products for their compatibility with Northwest Ohio
environmental and weather conditions
= Where feasible, incorporate flexibility for multiple use into designs
= Evaluate potential products for their ease of maintenance
= Choose products that enhance staff productivity and visitor service
= Incorporate stewardship as the most critical concept in new designs and
ensure that products and practices have educational potential as well as
transferability for other users

Priorities for facility development

With the exception of revising displays in the visitor center, no other construction
is eminent so, no other plans have been developed at the development of this
management plan. Fabrication and installation of the displays will require
additional on-site meeting space that will accommodate larger meetings (e.g.,
CTP workshops). Currently, the exhibit space is flexible, and can be
reconfigured for various purposes, such as workshops or for meetings. Displays
that have been planned for installation are not expected to provide this flexibility,
SO meeting space needed to be planned and developed to accommodate larger
on-site groups.

At present, Reserve administrative facilities (e.g., staff offices) and storage areas

are near capacity. As funding becomes available, the Reserve will have a design
for ultimate facility buildout that incorporates the following additional spaces.
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Large multi-purpose meeting room

The capacity of the Reserve classroom is approximately 30 persons. For the
Ohio CTP and other Reserve education programs to serve larger groups, an
additional meeting room must be constructed on-site. Several possible locations
exist near the DeWine Center where such an addition could be constructed, e.g.,
the barn area (refer again to Figure 17) or directly west of the Center near the
estuary’s eastern shoreline. The Reserve will identify the optimal location and
develop a conceptual plan. Additional staff office space could also be included in
the design.

Wet lab/day use area for researchers

Reserve researchers could benefit from the addition of a field/wet lab space
equipped with stainless steel or plastic sinks and counters, ventilation system,
elevated arc fault interrupt circuits, cabinet space, and a changing area/locker
room. This facility could potentially be constructed near the DeWine Center or at
the dormitory location (refer to Figure 18).

Boat docking and equipment storage for Lake Erie access

The Reserve has only shallow draft watercraft, which hinders staff from
conducting nearshore Lake Erie research and observations. An alternative for
lake access might be via a public boat ramp facility in the city of Huron,
approximately one half mile west of the Reserve.

Maintenance of facility, equipment, and public use areas

The Reserve manager assumes responsibility for ensuring the routine
maintenance of facilities at OWC NERR and for obtaining facility maintenance
services. The facilities and equipment maintenance specialist, employed part-
time, is the primary staff aid. Several aspects of facility maintenance, such as
lawn, custodial, HVAC, and aquarium care are outsourced by contract in order to
free Reserve staff for their primary program duties. Equipment used in these
functions is maintained through an on-site schedule (Appendix R). In keeping
with the spirit of cooperation outlined as part of the 2004 MOU between ODNR’s
divisions of Wildlife and Natural Areas, use of several equipment items, (e.g.,
tractors, snow blades) have been shared between the Reserve and the Natural
Areas district office.
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Appendices

Code of Federal Regulations as published in Federal Register, Part vV, U.S.
Department of Commerce, National Oceanic and Atmospheric
Administration, 15 C.F.R. Part 921

Memorandum of Understanding Between the National Oceanic and
Atmospheric Administration and the Ohio Department of Natural
Resources Division of Wildlife Detailing the State-Federal Roles in the
Management of the Old Woman Creek National Estuarine Research
Reserve, Approved, August 2010

Ohio Revised Code (ORC) Chapter 1517 Laws for Nature Preserves, Scenic
River Lands, and Natural Areas

Ohio Revised Code (ORC) Chapter 1531, Wildlife Laws of Ohio

Research Completed at Old Woman Creek National Estuarine Research Reserve,
Huron, Ohio

OWC NERR Research Activities — 2010
. OWC NERR Technical Report and Bulletin Series

Species Recorded In and Around OWC NERR (Reprised from Site Profile:
Ecology of Old Woman Creek, Ohio)

Social Assessment Report, OWC Watershed (Prepared by NOAA CSC)
Ohio CTP Strategic Plan

Ohio CTP Needs Assessment

Resource Protection Policies and Statutory Authority for OWC NERR

. Restoration Plan, Darrow Road Floodplain

Memorandum of Understanding — ODNR Divisions of Wildlife and Natural
Areas

. Journal Entry Transfer of Management Responsibility for OWC State
Nature Preserve

OWC NERR Advisory Council By-laws, as amended, May 2005

Final Evaluation Findings for the State of Ohio’s Old Woman Creek
National Estuarine Research Reserve, September 2006 through October
2009, NOAA, Executive Summary

Facilities Maintenance Checklist - DeWine Center for Coastal Wetlands,
OWC NERR
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Appendices — con't.

Mapping Land Use and Habitat Change in the NERRS: Standard Operating
Procedures

Consistency determination, Ohio Office of Coastal Management, January,
2009

OWC NERR Visitor Center Display Desigh Concepts

Lake Erie Literacy Principles

. Memorandum of Understanding, ODNR — Wildlife, on behalf of the Old
Woman Creek National Estuarine Research Reserve and Erie Soil and

Water Conservation District

Report on Public Comment Period, March — April, 2011
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Code of Federal Regulations

Title 15, Volume 3, Revised as of January 1, 2003
From the U.S. Government Printing Office via GPO Access
[CITE: 15CFR921]

TITLE 15--COMMERCE AND FOREIGN TRADE

CHAPTER IX--NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION,
DEPARTMENT OF COMMERCE

PART 921--NATIONAL ESTUARINE RESEARCH RESERVE SYSTEM
REGULATIONS

Subpart A--General

921.1 Mission, goals and general provisions.

921.2 Definitions.

921.3 National Estuarine Research Reserve System Biogeographic Classification Scheme
and Estuarine Typologies.

921.4 Relationship to other provisions of the Coastal Zone Management Act and the
Marine Protection, Research and Sanctuaries Act.

Subpart B--Site Selection, Post Site Selection and Management Plan Development
921.10 General.

921.11 Site selection and feasibility.

921.12 Post site selection.

921.13 Management plan and environmental impact statement development.

Subpart C--Acquisition, Development and Preparation of the Final Management
Plan

921.20 General.

921.21 Initial acquisition and development awards.

Subpart D--Reserve Designation and Subsequent Operation

921.30 Designation of National Estuarine Research Reserves.

921.31 Supplemental acquisition and development awards.

921.32 Operation and management: Implementation of the management plan.
921.33 Boundary changes, amendments to the management plan, and addition of
multiple-site components.

Subpart E--Ongoing Oversight, Performance Evaluation and Withdrawal of
Designation

921.40 Ongoing oversight and evaluations of designated National Estuarine Research
Reserves.

921.41 Withdrawal of designation.
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Subpart F--Special Research Projects

921.50 General.

921.51 Estuarine research guidelines.

921.52 Promotion and coordination of estuarine research.

Subpart G--Special Monitoring Projects
921.60 General.

Subpart H--Special Interpretation and Education Projects
921.70 General.

Subpart I--General Financial Assistance Provisions
921.80 Application information.

921.81 Allowable costs.

921.82 Amendments to financial assistance awards.

Appendix | to Part 921--Biogeographic Classification Scheme
Appendix |1 to Part 921--Typology of National Estuarine Research Reserves

Authority: Section 315 of the Coastal Zone Management Act, as amended (16 U.S.C.
1461).
Source: 58 FR 38215, July 15, 1993, unless otherwise noted.
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Sec. 921.1 Mission, goals and general provisions.

(a) The mission of the National Estuarine Research Reserve Program is the establishment
and management, through Federal-state cooperation, of a national system (National
Estuarine Research Reserve System or System) of estuarine research reserves (National
Estuarine Research Reserves or Reserves) representative of the various regions and
estuarine types in the United States. National Estuarine Research Reserves are established
to provide opportunities for long-term research, education, and interpretation.

(b) The goals of the Program are to:

1. Ensure a stable environment for research through long-term protection of National
Estuarine Research Reserve resources;

2. Address coastal management issues identified as significant through coordinated
estuarine research within the System;

3. Enhance public awareness and understanding of estuarine areas and provide
suitable opportunities for public education and interpretation;

4. Promote Federal, state, public and private use of one or more Reserves within the
System when such entities conduct estuarine research; and

5. Conduct and coordinate estuarine research within the System, gathering and
making available information necessary for improved understanding and
management of estuarine areas.

(c) National Estuarine Research Reserves shall be open to the public to the extent
permitted under state and Federal law. Multiple uses are allowed to the degree compatible
with each Reserve's overall purpose as provided in the management plan (see Sec.
921.13) and consistent with paragraphs (a) and (b) of this section. Use levels are set by
the state where the Reserve is located and analyzed in the management plan. The Reserve
management plan shall describe the uses and establish priorities among these uses. The
plan shall identify uses requiring a state permit, as well as areas where uses are
encouraged or prohibited. Consistent with resource protection and research objectives,
public access and use may be restricted to certain areas or components within a Reserve.

(d) Habitat manipulation for research purposes is allowed consistent with the following
limitations. Manipulative research activities must be specified in the management plan,
be consistent with the mission and goals of the program (see paragraphs (a) and (b) of
this section) and the goals and objectives set forth in the Reserve's management plan, and
be limited in nature and extent to the minimum manipulative activity necessary to
accomplish the stated research objective. Manipulative research activities with a
significant or long-term impact on Reserve resources require the prior approval of the
state and the National Oceanic and Atmospheric Administration (NOAA). Manipulative
research activities which can reasonably be expected to have a significant adverse impact
on the estuarine resources and habitat of a Reserve, such that the activities themselves or
their resulting short- and long-term consequences compromise the representative
character and integrity of a Reserve, are prohibited. Habitat manipulation for resource
management purposes is prohibited except as specifically approved by NOAA as: (1) A
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restoration activity consistent with paragraph (e) of this section; or (2) an activity
necessary for the protection of public health or the preservation of other sensitive
resources which have been listed or are eligible for protection under relevant Federal or
state authority (e.g., threatened/endangered species or significant historical or cultural
resources) or if the manipulative activity is a long-term pre-existing use (i.e., has
occurred prior to designation) occurring in a buffer area. If habitat manipulation is
determined to be necessary for the protection of public health, the preservation of
sensitive resources, or if the manipulation is a long-term pre-existing use in a buffer area,
then these activities shall be specified in the Reserve management plan in accordance
with Sec. 921.13(a)(10) and shall be limited to the reasonable alternative which has the
least adverse and shortest term impact on the representative and ecological integrity of
the Reserve.

(e) Under the Act an area may be designated as an estuarine Reserve only if the area is a
representative estuarine ecosystem that is suitable for long-term research. Many estuarine
areas have undergone some ecological change as a result of human activities (e.g.,
hydrological changes, intentional/unintentional species composition changes--introduced
and exotic species). In those areas proposed or designated as National Estuarine Research
Reserves, such changes may have diminished the representative character and integrity of
the site. Although restoration of degraded areas is not a primary purpose of the System,
such activities may be permitted to improve the representative character and integrity of a
Reserve. Restoration activities must be carefully planned and approved by NOAA
through the Reserve management plan. Historical research may be necessary to determine
the ““natural” representative state of an estuarine area (i.e., an estuarine ecosystem
minimally affected by human activity or influence). Frequently, restoration of a degraded
estuarine area will provide an excellent opportunity for management oriented research.

(f) NOAA may provide financial assistance to coastal states, not to exceed, per Reserve,
50 percent of all actual costs or $5 million whichever amount is less, to assist in the
acquisition of land and waters, or interests therein. NOAA may provide financial
assistance to coastal states not to exceed 70 percent of all actual costs for the
management and operation of, the development and construction of facilities, and the
conduct of educational or interpretive activities concerning Reserves (see subpart I).
NOAA may provide financial assistance to any coastal state or public or private person,
not to exceed 70 percent of all actual costs, to support research and monitoring within a
Reserve. Notwithstanding any financial assistance limits established by this Part, when
financial assistance is provided from amounts recovered as a result of damage to natural
resources located in the coastal zone, such assistance may be used to pay 100 percent of
all actual costs of activities carrier out with this assistance, as long as such funds are
available. Predesignation, acquisition and development, operation and management,
special research and monitoring, and special education and interpretation awards are
available under the National Estuarine Reserve Program. Predesignation awards are for
site selection/feasibility, draft management plan preparation and conduct of basic
characterization studies. Acquisition and development awards are intended primarily for
acquisition of interests in land, facility construction and to develop and/or upgrade
research, monitoring and education programs. Operation and management awards
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provide funds to assist in implementing, operating and managing the administrative, and
basic research, monitoring and education programs, outlined in the Reserve management
plan. Special research and monitoring awards provide funds to conduct estuarine research
and monitoring projects with the System. Special educational and interpretive awards
provide funds to conduct estuarine educational and interpretive projects within the
System.

(9) Lands already in protected status managed by other Federal agencies, state or local
governments, or private organizations may be included within National Estuarine
Research Reserves only if the managing entity commits to long-term management
consistent with paragraphs (d) and (e) of this section in the Reserve management plan.
Federal lands already in protected status may not comprise a majority of the key land and
water areas of a Reserve (see Sec. 921.11(c)(3)).

(h) To assist the states in carrying out the Program's goals in an effective manner, NOAA
will coordinate a research and education information exchange throughout the National
Estuarine Research Reserve System. As part of this role, NOAA will ensure that
information and ideas from one Reserve are made available to others in the System. The
network will enable Reserves to exchange information and research data with each other,
with universities engaged in estuarine research, and with Federal, state, and local
agencies. NOAA's objective is a system- wide program of research and monitoring
capable of addressing the management issues that affect long-term productivity of our
Nation's estuaries.

[58 FR 38215, July 15, 1993, as amended at 62 FR 12540, Mar. 17, 1997; 63 FR 26717,
May 14, 1998].
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Sec. 921.2 Definitions

(a) Act means the Coastal Zone Management Act of 1972, as amended, 16 U.S.C. 1451 et
seq.

(b) Assistant Administrator means the Assistant Administrator for Ocean Services and
Coastal Zone Management or delegee.

(c) Coastal state means a state of the United States, in or bordering on, the Atlantic,
Pacific, or Arctic Ocean, the Gulf of Mexico, Long Island Sound, or one or more of the
Great Lakes. For the purposes of these regulations the term also includes Puerto Rico, the
Virgin Islands, Guam, the Commonwealth of the Northern Marianas Islands, the Trust
Territories of the Pacific Islands, and American Samoa (see 16 U.S.C. 1453(4)).

(d) State agency means an instrumentality of a coastal state to whom the coastal state has
delegated the authority and responsibility for the creation and/or management/operation
of a National Estuarine Research Reserve. Factors indicative of this authority may
include the power to receive and expend funds on behalf of the Reserve, acquire and sell
or convey real and personal property interests, adopt rules for the protection of the
Reserve, enforce rules applicable to the Reserve, or develop and implement research and
education programs for the reserve. For the purposes of these regulations, the terms
““coastal state" and ""State agency" shall be synonymous.

(e) Estuary means that part of a river or stream or other body of water having unimpaired
connection with the open sea, where the sea water is measurably diluted with fresh water
derived from land drainage. The term also includes estuary-type areas with measurable
freshwater influence and having unimpaired connections with the open sea, and estuary-
type areas of the Great Lakes and their connecting waters (see 16 U.S.C. 1453(7)).

() National Estuarine Research Reserve means an area that is a representative estuarine
ecosystem suitable for long-term research, which may include all of the key land and
water portion of an estuary, and adjacent transitional areas and uplands constituting to the
extent feasible a natural unit, and which is set aside as a natural field laboratory to
provide long-term opportunities for research, education, and interpretation on the
ecological relationships within the area (see 16 U.S.C. 1453(8)) and meets the
requirements of 16 U.S.C. 1461(b). This includes those areas designated as National
Estuarine Sanctuaries or Reserves under section 315 of the Act prior to enactment of the
Coastal Zone Act Reauthorization Amendments of 1990 and each area subsequently
designated as a National Estuarine Research Reserve.
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Sec. 921.3 National Estuarine Research Reserve System Biogeographic
Classification Scheme and Estuarine Typologies.

(a) National Estuarine Research Reserves are chosen to reflect regional differences and to
include a variety of ecosystem types. A biogeographic classification scheme based on
regional variations in the nation's coastal zone has been developed. The biogeographic
classification scheme is used to ensure that the National Estuarine Research Reserve
System includes at least one site from each region. The estuarine typology system is
utilized to ensure that sites in the System reflect the wide range of estuarine types within
the United States.

(b) The biogeographic classification scheme, presented in appendix I, contains 29
regions. Figure 1 graphically depicts the biogeographic regions of the United States.

(c) The typology system is presented in appendix Il..

Sec. 921.4 Relationship to other provisions of the Coastal Zone Management Act,
and to the Marine Protection, Research and Sanctuaries Act.

(a) The National Estuarine Research Reserve System is intended to provide information
to state agencies and other entities involved in addressing coastal management issues.
Any coastal state, including those that do not have approved coastal management
programs under section 306 of the Act, is eligible for an award under the National
Estuarine Research Reserve Program (see Sec. 921.2(c)).

(b) For purposes of consistency review by states with a federally approved coastal
management program, the designation of a National Estuarine Research Reserve is
deemed to be a Federal activity, which, if directly affecting the state's coastal zone, must
be undertaken in a manner consistent to the maximum extent practicable with the
approved state coastal management program as provided by section 1456(c)(1) of the
Act, and implementing regulations at 15 CFR part 930, subpart C. In accordance with
section 1456(c)(1) of the Act and the applicable regulations NOAA will be responsible
for certifying that designation of the Reserve is consistent with the state's approved
coastal management program. The state must concur with or object to the certification. It
is recommended that the lead state agency for Reserve designation consult, at the earliest
practicable time, with the appropriate state officials concerning the consistency of a
proposed National Estuarine Research Reserve.

(c) The National Estuarine Research Reserve Program will be administered in close
coordination with the National Marine Sanctuary Program (Title I11 of the Marine
Protection, Research and Sanctuaries Act, as amended, 16 U.S.C. 1431-1445), also
administered by NOAA. Title Il authorizes the Secretary of Commerce to designate
discrete areas of the marine environment as National Marine Sanctuaries to protect or
restore such areas for their conservation, recreational, ecological, historical, research,
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educational or esthetic values. National Marine Sanctuaries and Estuarine Research
Reserves may not overlap, but may be adjacent.

Sec. 921.10 General.

(a) A coastal state may apply for Federal financial assistance for the purpose of site
selection, preparation of documents specified in Sec. 921.13 (draft management plan
(DMP) and environmental impact statement (EIS)), and the conduct of limited basic
characterization studies. The total Federal share of this assistance may not exceed
$100,000. Federal financial assistance for preacquisition activities under Sec. 921.11 and
Sec. 921.12 is subject to the total $5 million for which each Reserve is eligible for land
acquisition. Notwithstanding the above, when financial assistance is provided from
amounts recovered as a result of damage to natural resources located in the coastal zone,
such assistance may be used to pay 100 percent of all actual costs of activities carried out
with this assistance, as long as such funds are available. In the case of a biogeographic
region (see appendix I) shared by two or more coastal states, each state is eligible for
Federal financial assistance to establish a separate National Estuarine Research Reserve
within their respective portion of the shared biogeographic region. Each separate National
Estuarine Research Reserve is eligible for the full complement of funding. Financial
assistance application procedures are specified in subpart I.

(b) In developing a Reserve program, a state may choose to develop a multiple-site
Reserve reflecting a diversity of habitats in a single biogeographic region. A multiple-site
Reserve allows the state to develop complementary research and educational programs
within the individual components of its multi-site Reserve. Multiple-site Reserves are
treated as one Reserve in terms of financial assistance and development of an overall
management framework and plan. Each individual site of a proposed multiple-site
Reserve shall be evaluated both separately under Sec. 921.11(c) and collectively as part
of the site selection process. A coastal state may propose to establish a multiple-site
Reserve at the time of the initial site selection, or at any point in the development or
operation of the Reserve. If the state decides to develop a multiple-site National Estuarine
Research Reserve after the initial acquisition and development award is made for a single
site, the proposal is subject to the requirements set forth in Sec. 921.33(b). However, a
state may not propose to add one or more sites to an already designated Reserve if the
operation and management of such Reserve has been found deficient and uncorrected or
the research conducted is not consistent with the Estuarine Research Guidelines
referenced in Sec. 921.51. In addition, Federal funds for the acquisition of a multiple-site
Reserve remain limited to $5,000,000 (see Sec. 921.20). The funding for operation of a
multiple-site Reserve is limited to the maximum allowed for any one Reserve per year
(see Sec. 921.32(c)) and preacquisition funds are limited to $100,000 per Reserve.
Notwithstanding the above, when financial assistance is provided from amounts
recovered as a result of damage to natural resources located in the coastal zone, such
assistance may be used to pay 100 percent of all actual costs of activities carrier out with
this assistance, as long as such funds are available.
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[58 FR 38215, July 15, 1993, as amended at 63 FR 26717, May 14, 1998].

Sec. 921.11 Site selection and feasibility.

(a) A coastal state may use Federal funds to establish and implement a site selection
process which is approved by NOAA.

(b) In addition to the requirements set forth in subpart I, a request for Federal funds for
site selection must contain the following programmatic information:

1.

2.

3.

A description of the proposed site selection process and how it will be
implemented in conformance with the biogeographic classification scheme and
typology (Sec. 921.3);

An identification of the site selection agency and the potential management
agency; and

A description of how public participation will be incorporated into the process
(see Sec. 921.11(d)).

(c) As part of the site selection process, the state and NOAA shall evaluate and select the
final site(s). NOAA has final authority in approving such sites. Site selection shall be
guided by the following principles:

1.

The site's contribution to the biogeographical and typological balance of the
National Estuarine Research Reserve System. NOAA will give priority
consideration to proposals to establish Reserves in biogeographic regions or
subregions or incorporating types that are not represented in the system. (see the
biogeographic classification scheme and typology set forth in Sec. 921.3 and
appendices | and I1);

The site's ecological characteristics, including its biological productivity, diversity
of flora and fauna, and capacity to attract a broad range of research and
educational interests. The proposed site must be a representative estuarine
ecosystem and should, to the maximum extent possible, be an estuarine ecosystem
minimally affected by human activity or influence (see Sec. 921.1(e)).

Assurance that the site's boundaries encompass an adequate portion of the key
land and water areas of the natural system to approximate an ecological unit and
to ensure effective conservation. Boundary size will vary greatly depending on the
nature of the ecosystem. Reserve boundaries must encompass the area within
which adequate control has or will be established by the managing entity over
human activities occurring within the Reserve. Generally, Reserve boundaries
will encompass two areas: Key land and water areas (or ~"core area") and a buffer
zone. Key land and water areas and a buffer zone will likely require significantly
different levels of control (see Sec. 921.13(a)(7)). The term ““key land and water
areas" refers to that core area within the Reserve that is so vital to the functioning
of the estuarine ecosystem that it must be under a level of control sufficient to
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ensure the long-term viability of the Reserve for research on natural processes.
Key land and water areas, which comprise the core area, are those ecological units
of a natural estuarine system which preserve, for research purposes, a full range of
significant physical, chemical and biological factors contributing to the diversity
of fauna, flora and natural processes occurring within the estuary. The
determination of which land and water areas are ~key" to a particular Reserve
must be based on specific scientific knowledge of the area. A basic principle to
follow when deciding upon key land and water areas is that they should
encompass resources representative of the total ecosystem, and which if
compromised could endanger the research objectives of the Reserve. The term
buffer zone refers to an area adjacent to or surrounding key land and water areas
and essential to their integrity. Buffer zones protect the core area and provide
additional protection for estuarine-dependent species, including those that are rare
or endangered. When determined appropriate by the state and approved by
NOAA, the buffer zone may also include an area necessary for facilities required
for research and interpretation. Additionally, buffer zones should be established
sufficient to accommodate a shift of the core area as a result of biological,
ecological or geomorphological change which reasonably could be expected to
occur. National Estuarine Research Reserves may include existing Federal or state
lands already in a protected status where mutual benefit can be enhanced.
However, NOAA will not approve a site for potential National Estuarine Research
Reserve status that is dependent primarily upon the inclusion of currently
protected Federal lands in order to meet the requirements for Reserve status (such
as key land and water areas). Such lands generally will be included within a
Reserve to serve as a buffer or for other ancillary purposes; and may be included,
subject to NOAA approval, as a limited portion of the core area;

4. The site's suitability for long-term estuarine research, including ecological factors
and proximity to existing research facilities and educational institutions;

5. The site's compatibility with existing and potential land and water uses in
contiguous areas as well as approved coastal and estuarine management plans;
and

6. The site's importance to education and interpretive efforts, consistent with the
need for continued protection of the natural system.

(d) Early in the site selection process the state must seek the views of affected
landowners, local governments, other state and Federal agencies and other parties who
are interested in the area(s) being considered for selection as a potential National
Estuarine Research Reserve. After the local government(s) and affected landowner(s)
have been contacted, at least one public meeting shall be held in the vicinity of the
proposed site. Notice of such a meeting, including the time, place, and relevant subject
matter, shall be announced by the state through the area's principal newspaper at least 15
days prior to the date of the meeting and by NOAA in the Federal Register.

(e) A state request for NOAA approval of a proposed site (or sites in the case of a multi-

site Reserve) must contain a description of the proposed site(s) in relationship to each of
the site selection principals (Sec. 921.11(c)) and the following information:
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1. An analysis of the proposed site(s) based on the biogeographical scheme/typology
discussed in Sec. 921.3 and set forth in appendices I and II;

2. A description of the proposed site(s) and its (their) major resources, including
location, proposed boundaries, and adjacent land uses. Maps are required,;

3. A description of the public participation process used by the state to solicit the
views of interested parties, a summary of comments, and, if interstate issues are
involved, documentation that the Governor(s) of the other affected state(s) has
been contacted. Copies of all correspondence, including contact letters to all
affected landowners must be appended;

4. A list of all sites considered and a brief statement of the reasons why a site was
not preferred; and

5. A nomination of the proposed site(s) for designation as a National Estuarine
Research Reserve by the Governor of the coastal state in which the state is
located.

(f) A state proposing to reactivate an inactive site, previously approved by NOAA for
development as an Estuarine Sanctuary or Reserve, may apply for those funds remaining,
if any, provided for site selection and feasibility (Sec. 921.11a)) to determine the
feasibility of reactivation. This feasibility study must comply with the requirements set
forth in Sec. 921.11 (c) through (e).

Sec. 921.12 Post site selection.

(a) At the time of the coastal state's request for NOAA approval of a proposed site, the
state may submit a request for funds to develop the draft management plan and for
preparation of the EIS. At this time, the state may also submit a request for the remainder
of the predesignation funds to perform a limited basic characterization of the physical,
chemical and biological characteristics of the site approved by NOAA necessary for
providing EIS information to NOAA. The state's request for these post site selection
funds must be accompanied by the information specified in subpart | and, for draft
management plan development and EIS information collection, the following
programmatic information:

1. A draft management plan outline (see Sec. 921.13(a) below); and

2. An outline of a draft memorandum of understanding (MOU) between the state
and NOAA detailing the Federal-state role in Reserve management during the
initial period of Federal funding and expressing the state's long-term commitment
to operate and manage the Reserve.

(b) The state is eligible to use the funds referenced in Sec. 921.12(a) after the proposed
site is approved by NOAA under the terms of Sec. 921.11.
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Sec. 921.13 Management plan and environmental impact statement development.

(a) After NOAA approves the state's proposed site and application for funds submitted
pursuant to Sec. 921.12, the state may begin draft management plan development and the
collection of information necessary for the preparation by NOAA of an EIS. The state
shall develop a draft management plan, including an MOU. The plan shall set out in
detail:

1. Reserve goals and objectives, management issues, and strategies or actions for
meeting the goals and objectives;

2. An administrative plan including staff roles in administration, research,

education/interpretation, and surveillance and enforcement;

A research plan, including a monitoring design;

An education/interpretive plan;

A plan for public access to the Reserve;

A construction plan, including a proposed construction schedule, general

descriptions of proposed developments and general cost estimates. Information

should be provided for proposed minor construction projects in sufficient detail to

allow these projects to begin in the initial phase of acquisition and development.

A categorical exclusion, environmental assessment, or EIS may be required prior

to construction;

7. (i) An acquisition plan identifying the ecologically key land and water areas of the
Reserve, ranking these areas according to their relative importance, and including
a strategy for establishing adequate long-term state control over these areas
sufficient to provide protection for Reserve resources to ensure a stable
environment for research. This plan must include an identification of ownership
within the proposed Reserve boundaries, including land already in the public
domain; the method(s) of acquisition which the state proposes to use--acquisition
(including less-than-fee simple options) to establish adequate long-term state
control; an estimate of the fair market value of any property interest--which is
proposed for acquisition; a schedule estimating the time required to complete the
process of establishing adequate state control of the proposed research reserve;
and a discussion of any anticipated problems. In selecting a preferred method(s)
for establishing adequate state control over areas within the proposed boundaries
of the Reserve, the state shall perform the following steps for each parcel
determined to be part of the key land and water areas (control over which is
necessary to protect the integrity of the Reserve for research purposes), and for
those parcels required for research and interpretive support facilities or buffer
purposes:
(A) Determine, with appropriate justification, the minimum level of control(s)
required [e.g., management agreement, regulation, less-than-fee simple property
interest (e.g., conservation easement), fee simple property acquisition, or a
combination of these approaches]. This does not preclude the future necessity of
increasing the level of state control;
(B) Identify the level of existing state control(s);
(C) Identify the level of additional state control(s), if any, necessar to meet the

SIS AN
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minimum requirements identified in paragraph (a)(7)(i)(A) of this section;

(D) Examine all reasonable alternatives for attaining the level of control identified
in paragraph (a)(7)(i)(C) of this section, and perform a cost analysis of each; and
(E) Rank, in order of cost, the methods (including acquisition) identified in
paragraph (a)(7)(i)(D) of this section.

(if) An assessment of the relative cost-effectiveness of control alternatives shall
include a reasonable estimate of both short-term costs (e.g., acquisition of
property interests, regulatory program development including associated
enforcement costs, negotiation, adjudication, etc.) and long-term costs (e.g.,
monitoring, enforcement, adjudication, management and coordination). In
selecting a preferred method(s) for establishing adequate state control over each
parcel examined under the process described above, the state shall give priority
consideration to the least costly method(s) of attaining the minimum level of long-
term control required. Generally, with the possible exception of buffer areas
required for support facilities, the level of control(s) required for buffer areas will
be considerably less than that required for key land and water areas. This
acquisition plan, after receiving the approval of NOAA, shall serve as a guide for
negotiations with landowners. A final boundary for the reserve shall be delineated
as a part of the final management plan;

A resource protection plan detailing applicable authorities, including allowable
uses, uses requiring a permit and permit requirements, any restrictions on use of
the research reserve, and a strategy for research reserve surveillance and
enforcement of such use restrictions, including appropriate government
enforcement agencies;

If applicable, a restoration plan describing those portions of the site that may
require habitat modification to restore natural conditions;

If applicable, a resource manipulation plan, describing those portions of the
Reserve buffer in which long-term pre-existing (prior to designation)
manipulation for reasons not related to research or restoration is occurring. The
plan shall explain in detail the nature of such activities, shall justify why such
manipulation should be permitted to continue within the reserve buffer; and shall
describe possible effects of this manipulation on key land and water areas and
their resources;

A proposed memorandum of understanding (MOU) between the state and NOAA
regarding the Federal-state relationship during the establishment and development
of the National Estuarine Research Reserve, and expressing a long-term
commitment by the state to maintain and manage the Reserve in accordance with
section 315 of the Act, 16 U.S.C. 1461, and applicable regulations. In conjunction
with the MOU, and where possible under state law, the state will consider taking
appropriate administrative or legislative action to ensure the long-term protection
and operation of the National Estuarine Research Reserve. If other MOUs are
necessary (such as with a Federal agency, another state agency or private
organization), drafts of such MOUs must be included in the plan. All necessary
MOU's shall be signed prior to Reserve designation; and
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12. If the state has a federally approved coastal management program, a certification
that the National Estuarine Research Reserve is consistent to the maximum extent
practicable with that program. See Secs. 921.4(b) and 921.30(b).

(b) Regarding the preparation of an EIS under the National Environmental Policy Act on
a National Estuarine Research Reserve proposal, the state and NOAA shall collect all
necessary information concerning the socioeconomic and environmental impacts
associated with implementing the draft management plan and feasible alternatives to the
plan. Based on this information, the state will draft and provide NOAA with a
preliminary EIS.

(c) Early in the development of the draft management plan and the draft EIS, the state
and NOAA shall hold a scoping meeting (pursuant to NEPA) in the area or areas most
affected to solicit public and government comments on the significant issues related to
the proposed action. NOAA will publish a notice of the meeting in the Federal Register at
least 15 days prior to the meeting. The state shall be responsible for publishing a similar
notice in the local media.

(d) NOAA will publish a Federal Register notice of intent to prepare a draft EIS. After
the draft EIS is prepared and filed with the Environmental Protection Agency (EPA), a
Notice of Availability of the draft EIS will appear in the Federal Register. Not less than
30 days after publication of the notice, NOAA will hold at least one public hearing in the
area or areas most affected by the proposed national estuarine research reserve. The
hearing will be held no sooner than 15 days after appropriate notice of the meeting has
been given in the principal news media by the state and in the Federal Register by
NOAA. After a 45-day comment period, a final EIS will be prepared by the state and
NOAA.

Sec. 921.20 General.

The acquisition and development period is separated into two major phases. After NOAA
approval of the site, draft management plan and draft MOU, and completion of the final
EIS, a coastal state is eligible for an initial acquisition and development award(s). In this
initial phase, the state should work to meet the criteria required for formal research
reserve designation; e.g., establishing adequate state control over the key land and water
areas as specified in the draft management plan and preparing the final management plan.
These requirements are specified in Sec. 921.30. Minor construction in accordance with
the draft management plan may also be conducted during this initial phase. The initial
acquisition and development phase is expected to last no longer than three years. If
necessary, a longer time period may be negotiated between the state and NOAA. After
Reserve designation, a state is eligible for a supplemental acquisition and development
award(s) in accordance with Sec. 921.31. In this post-designation acquisition and
development phase, funds may be used in accordance with the final management plan to
construct research and educational facilities, complete any remaining land acquisition, for
program development, and for restorative activities identified in the final management
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plan. In any case, the amount of Federal financial assistance provided to a coastal state
with respect to the acquisition of lands and waters, or interests therein, for any one
National Estuarine Research Reserve may not exceed an amount equal to 50 percent of
the costs of the lands, waters, and interests therein or $5,000,000, whichever amount is
less, except when the financial assistance is provided from amounts recovered as a result
of damage to natural resources located in the coastal zone, in which case the assistance
may be used to pay 100 percent of all actual costs of activities carrier out with this
assistance, as long as such funds are available.

[58 FR 38215, July 15, 1993, as amended at 62 FR 12540, Mar. 17, 1997; 63 FR 26717,
May 14, 1998].

Sec. 921.21 Initial acquisition and development awards.
(a) Assistance is provided to aid the recipient prior to designation in:

1. Acquiring a fee simple or less-than-fee simple real property interest in land and

water areas to be included in the Reserve boundaries (see Sec. 921.13(a)(7); Sec.

921.30(d));

Minor construction, as provided in paragraphs (b) and (c) of this section;

Preparing the final management plan; and

4. Initial management costs, e.g., for implementing the NOAA approved draft
management plan, hiring a Reserve manager and other staff as necessary and for
other management-related activities. Application procedures are specified in
subpart I.

w N

(b) The expenditure of Federal and state funds on major construction activities is not
allowed during the initial acquisition and development phase. The preparation of
architectural and engineering plans, including specifications, for any proposed
construction, or for proposed restorative activities, is permitted. In addition, minor
construction activities, consistent with paragraph (c) of this section also are allowed. The
NOAA-approved draft management plan must, however, include a construction plan and
a public access plan before any award funds can be spent on construction activities.

(c) Only minor construction activities that aid in implementing portions of the
management plan (such as boat ramps and nature trails) are permitted during the initial
acquisition and development phase. No more than five (5) percent of the initial
acquisition and development award may be expended on such activities. NOAA must
make a specific determination, based on the final EIS, that the construction activity will
not be detrimental to the environment.

(d) Except as specifically provided in paragraphs (a) through (c) of this section,
construction projects, to be funded in whole or in part under an acquisition and
development award(s), may not be initiated until the Reserve receives formal designation
(see Sec. 921.30). This requirement has been adopted to ensure that substantial progress
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in establishing adequate state control over key land and water areas has been made and
that a final management plan is completed before major sums are spent on construction.
Once substantial progress in establishing adequate state control/acquisition has been
made, as defined by the state in the management plan, other activities guided by the final
management plan may begin with NOAA's approval.

(e) For any real property acquired in whole or part with Federal funds for the Reserve, the
state shall execute suitable title documents to include substantially the following
provisions, or otherwise append the following provisions in a manner acceptable under
applicable state law to the official land record(s):

1. Title to the property conveyed by this deed shall vest in the [recipient of the
award granted pursuant to section 315 of the Act, 16 U.S.C. 1461 or other NOAA
approved state agency] subject to the condition that the designation of the [name
of National Estuarine Reserve] is not withdrawn and the property remains part of
the federally designated [name of National Estuarine Research Reserve]; and

2. Inthe event that the property is no longer included as part of the Reserve, or if the
designation of the Reserve of which it is part is withdrawn, then NOAA or its
successor agency, after full and reasonable consultation with the State, may
exercise the following rights regarding the disposition of the property:

(i) The recipient may retain title after paying the Federal Government an amount
computed by applying the Federal percentage of participation in the cost of the
original project to the current fair market value of the property;

(i) If the recipient does not elect to retain title, the Federal Government may
either direct the recipient to sell the property and pay the Federal Government an
amount computed by applying the Federal percentage of participation in the cost
of the original project to the proceeds from the sale (after deducting actual and
reasonable selling and repair or renovation expenses, if any, from the sale
proceeds), or direct the recipient to transfer title to the Federal Government. If
directed to transfer title to the Federal Government, the recipient shall be entitled
to compensation computed by applying the recipient's percentage of participation
in the cost of the original project to the current fair market value of the property;
and

(iii) Fair market value of the property must be determined by an independent
appraiser and certified by a responsible official of the state, as provided by
Department of Commerce regulations at 15 CFR part 24, and Uniform Relocation
Assistance and Real Property Acquisition for Federal and Federally assisted
programs at 15 CFR part 11.

() Upon instruction by NOAA, provisions analogous to those of Sec. 921.21(e) shall be
included in the documentation underlying less-then-fee-simple interests acquired in
whole or part with Federal funds.

(9) Federal funds or non-Federal matching share funds shall not be spent to acquire a real

property interest in which the state will own the land concurrently with another entity
unless the property interest has been identified as a part of an acquisition strategy
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pursuant to Sec. 921.13(7) which has been approved by NOAA prior to the effective date
of these regulations.

(h) Prior to submitting the final management plan to NOAA for review and approval, the
state shall hold a public meeting to receive comment on the plan in the area affected by
the estuarine research reserve. NOAA will publish a notice of the meeting in the Federal
Register at least 15 days prior to the public meeting. The state shall be responsible for
having a similar notice published in the local newspaper(s).

Sec. 921.30 Designation of National Estuarine Research Reserves.

(a) The Under Secretary may designate an area proposed for designation by the Governor
of the state in which it is located, as a National Esturaine Research Reserve if the Under
Secretary finds:

1. The area is a representative estuarine ecosystem that is suitable for long-term
research and contributes to the biogeographical and typological balance of the
System;

2. Key land and water areas of the proposed Reserve, as identified in the
management plan, are under adequate state control sufficient to provide long-term
protection for reserve resources to ensure a stable environment for research;

3. Designation of the area as a Reserve will serve to enhance public awareness and

understanding of estuarine areas, and provide suitable opportunities for public

education and interpretation;

A final management plan has been approved by NOAA;

An MOU has been signed between the state and NOAA ensuring a long-term

commitment by the state to the effective operation and implementation of the area

as a National Estuarine Research Reserve;

6. All MOU's necessary for reserve management (i.e., with relevant Federal, state,
and local agencies and/or private organizations) have been signed; and

7. The coastal state in which the area is located has complied with the requirements
of subpart B.

SRR

(b) NOAA will determine whether the designation of a National Estuarine Research
Reserve in a state with a federally approved coastal zone management program directly
affects the coastal zone. If the designation is found to directly affect the coastal zone,
NOAA will make a consistency determination pursuant to Sec. 307(c)(1) of the Act, 16
U.S.C. 1456, and 15 CFR part 930, subpart C. See Sec. 921.4(b). The results of this
consistency determination will be published in the Federal Register when the notice of
designation is published. See Sec. 921.30(c).

(c) NOAA will publish the notice of designation of a National Estuarine Research

Reserve in the Federal Register. The state shall be responsible for having a similar notice
published in the local media.
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(d) The term state control in Sec. 921.30(a)(3) does not necessarily require that key land
and water areas be owned by the state in fee simple. Acquisition of less-than-fee simple
interests e.g., conservation easements) and utilization of existing state regulatory
measures are encouraged where the state can demonstrate that these interests and
measures assure adequate long-term state control consistent with the purposes of the
research reserve (see also Secs. 921.13(a)(7); 921.21(g)). Should the state later elect to
purchase an interest in such lands using NOAA funds, adequate justification as to the
need for such acquisition must be provided to NOAA.

Sec. 921.31 Supplemental acquisition and development awards.

After National Estuarine Research Reserve designation, and as specified in the approved
management plan, a coastal state may request a supplemental acquisition and/or
development award(s) for acquiring additional property interests identified in the
management plan as necessary to strengthen protection of key land and water areas and to
enhance long-term protection of the area for research and education, for facility and
exhibit construction, for restorative activities identified in the approved management
plan, for administrative purposes related to acquisition and/or facility construction and to
develop and/or upgrade research, monitoring and education/interpretive programs.
Federal financial assistance provided to a National Estuarine Research Reserve for
supplemental development costs directly associated with facility construction (i.e., major
construction activities) may not exceed 70 percent of the total project cost, except when
the financial assistance is provided from amounts recovered as a result of damage to
natural resources located in the coastal zone, in which case the assistance may be used to
pay 100 percent of the costs. NOAA must make a specific determination that the
construction activity will not be detrimental to the environment. Acquisition awards for
the acquisition of lands or waters, or interests therein, for any one reserve may not exceed
an amount equal to 50 percent of the costs of the lands, waters, and interests therein of
$5,000,000, whichever amount is less, except when the financial assistance is provided
from amounts recovered as result of damage to natural resources located in the coastal
zone, in which case the assistance may be used to pay 100 percent of all actual costs of
activities carrier out with this assistance, as long as such funds are available. In the case
of a biogeographic region (see appendix I) shared by two or more states, each state is
eligible independently for Federal financial assistance to establish a separate National
Estuarine Research Reserve within their respective portion of the shared biogeographic
region. Application procedures are specified in subpart I. Land acquisition must follow
the procedures specified in Secs. 921.13(a)(7), 921.21(e) and (f) and 921.81.

[58 FR 38215, July 15, 1993, as amended at 62 FR 12540, Mar. 17, 1997; 63 FR 26717,
May 14, 1998].

Sec. 921.32 Operation and management: Implementation of the management plan.
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(a) After the Reserve is formally designated, a coastal state is eligible to receive Federal
funds to assist the state in the operation and management of the Reserve including the
management of research, monitoring, education, and interpretive programs. The purpose
of this Federally funded operation and management phase is to implement the approved
final management plan and to take the necessary steps to ensure the continued effective
operation of the Reserve.

(b) State operation and management of the Reserves shall be consistent with the mission,
and shall further the goals of the National Estuarine Research Reserve program (see Sec.
921.1).

(c) Federal funds are available for the operation and management of the Reserve. Federal
funds provided pursuant to this section may not exceed 70 percent of the total cost of
operating and managing the Reserve for any one year, except when the financial
assistance is provided from amounts recovered as a result of damage to natural resources
located in the coastal zone, in which case the assistance may be used to pay 100 percent
of the costs. In the case of a biogeographic region (see Appendix I) shared by two or
more states, each state is eligible for Federal financial assistance to establish a separate
Reserve within their respective portion of the shared biogeographic region (see Sec.
921.10).

(d) Operation and management funds are subject to the following limitations:

1. Eligible coastal state agencies may apply for up to the maximum share available
per Reserve for that fiscal year. Share amounts will be announced annually by
letter from the Sanctuary and Reserves Division to all participating states. This
letter will be provided as soon as practicable following approval of the Federal
budget for that fiscal year.

2. No more than ten percent of the total amount (state and Federal shares) of each
operation and management award may be used for construction-type activities.

[58 FR 38215, July 15, 1993, as amended at 62 FR 12541, Mar. 17, 1997].

Sec. 921.33 Boundary changes, amendments to the management plan, and addition
of multiple-site components.

(a) Changes in the boundary of a Reserve and major changes to the final management
plan, including state laws or regulations promulgated specifically for the Reserve, may be
made only after written approval by NOAA. NOAA may require public notice, including
notice in the Federal Register and an opportunity for public comment before approving a
boundary or management plan change. Changes in the boundary of a Reserve involving
the acquisition of properties not listed in the management plan or final EIS require public
notice and the opportunity for comment; in certain cases, a categorical exclusion, an
environmental assessment and possibly an environmental impact statement may be
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required. NOAA will place a notice in the Federal Register of any proposed changes in
Reserve boundaries or proposed major changes to the final management plan. The state
shall be responsible for publishing an equivalent notice in the local media. See also
requirements of Secs. 921.4(b) and 921.13(a)(11).

(b) As discussed in Sec. 921.10(b), a state may choose to develop a multiple-site National
Estuarine Research Reserve after the initial acquisition and development award for a
single site has been made. NOAA will publish notice of the proposed new site including
an invitation for comments from the public in the Federal Register. The state shall be
responsible for publishing an equivalent notice in the local newspaper(s). An EIS, if
required, shall be prepared in accordance with section Sec. 921.13 and shall include an
administrative framework for the multiple-site Reserve and a description of the
complementary research and educational programs within the Reserve. If NOAA
determines, based on the scope of the project and the issues associated with the additional
site(s), that an environmental assessment is sufficient to establish a multiple-site Reserve,
then the state shall develop a revised management plan which, concerning the additional
component, incorporates each of the elements described in Sec. 921.13(a). The revised
management plan shall address goals and objectives for all components of the multi-site
Reserve and the additional component's relationship to the original site(s).

(c) The state shall revise the management plan for a Reserve at least every five years, or
more often if necessary. Management plan revisions are subject to (a) above.

(d) NOAA will approve boundary changes, amendments to management plans, or the
addition of multiple-site components, by notice in the Federal Register. If necessary
NOAA will revise the designation document (findings) for the site.

Sec. 921.40 Ongoing oversight and evaluations of designated National Estuarine
Research Reserves.

(a) The Sanctuaries and Reserve Division shall conduct, in accordance with section 312
of the Act and procedures set forth in 15 CFR part 928, ongoing oversight and
evaluations of Reserves. Interim sanctions may be imposed in accordance with
regulations promulgated under 15 CFR part 928.

(b) The Assistant Administrator may consider the following indicators of non-adherence
in determining whether to invoke interim sanctions:

1. Inadequate implementation of required staff roles in administration, research,
education/interpretation, and surveillance and enforcement. Indicators of
inadequate implementation could include: No Reserve Manager, or no staff or
insufficient staff to carry out the required functions.

2. Inadequate implementation of the required research plan, including the
monitoring design. Indicators of inadequate implementation could include: Not
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carrying out research or monitoring that is required by the plan, or carrying out
research or monitoring that is inconsistent with the plan.

3. Inadequate implementation of the required education/interpretation plan.
Indicators of inadequate implementation could include: Not carrying out
education or interpretation that is required by the plan, or carrying out
education/interpretation that is inconsistent with the plan.

4. Inadequate implementation of public access to the Reserve. Indicators of
inadequate implementation of public access could include: Not providing
necessary access, giving full consideration to the need to keep some areas off
limits to the public in order to protect fragile resources.

5. Inadequate implementation of facility development plan. Indicators of inadequate
implementation could include: Not taking action to propose and budget for
necessary facilities, or not undertaking necessary construction in a timely manner
when funds are available.

6. Inadequate implementation of acquisition plan. Indicators of inadequate
implementation could include: Not pursuing an aggressive acquisition program
with all available funds for that purpose, not requesting promptly additional funds
when necessary, and evidence that adequate long-term state control has not been
established over some core or buffer areas, thus jeopardizing the ability to protect
the Reserve site and resources from offsite impacts.

7. Inadequate implementation of Reserve protection plan. Indicators of inadequate
implementation could include: Evidence of non-compliance with Reserve
restrictions, insufficient surveillance and enforcement to assure that restrictions on
use of the Reserve are adhered to, or evidence that Reserve resources are being
damaged or destroyed as a result of the above.

8. Failure to carry out the terms of the signed Memorandum of Understanding
(MOU) between the state and NOAA, which establishes a long-term state
commitment to maintain and manage the Reserve in accordance with section 315
of the Act. Indicators of failure could include: State action to allow incompatible
uses of state-controlled lands or waters in the Reserve, failure of the state to bear
its fair share of costs associated with long-term operation and management of the
Reserve, or failure to initiate timely updates of the MOU when necessary.

Sec. 921.41 Withdrawal of designation.
The Assistant Administrator may withdraw designation of an estuarine area as a National

Estuarine Research Reserve pursuant to and in accordance with the procedures of section
312 and 315 of the Act and regulations promulgated thereunder.
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Memorandum of Agreement
Among the
National Oceanic and Atmospheric Administration
the Ohio Department of Natural Resources, Division of Wildlife
and the Erie Soil and Water Conservation District
Detailing the state-federal roles in the
Management of the Old Woman Creek National Estuarine Research Reserve

INTRODUCTION

1.

This Memorandum states the provisions for the cooperative management of the Old
Woman Creek National Estuarine Research Reserve (NERR) in the State of Ohio, among
the Ohio Department of Natural Resources, Division of Wildlife (Division), the Erie Soil
and Water Conservation District (District), and the National Oceanic and Atmospheric
Administration’s Office of Ocean and Coastal Resource Management (NOAA).

This Memorandum supersedes the previous Memorandum of Agreement executed on
July 7, 1999 between NOAA and the Ohio Department of Natural Resources regarding
the management of the Old Woman Creek NERR.

The State of Ohio has determined that the waters and related coastal habitats of Old
Woman Creek NERR provide unique opportunities for study of natural and human
processes occurring within the estuarine ecosystems of the State to contribute to the
science of estuarine ecosystem processes, enhance environmental education
opportunities, and provide scientific information for effective coastal zone management
in the State of Ohio.

The State of Ohio has determined that the resources of the Old Woman Creek NERR and
the values they represent to the citizens of Ohio and the United States will benefit from
the management of these resources as part of the National Estuarine Research Reserve
System.

NOAA has concurred with that finding and pursuant to its authority under section 315 of
the Coastal Zone Management Act of 1972, as amended (CZMA, 16 U.S.C. 1461) and in
accordance with implementing regulations at 15 Code of Federal Regulations 921.30 has
designated the Old Woman Creek NERR.

The Ohio Department of Natural Resources, Division of Wildlife, as the agency
designated by the Governor of Ohio, is responsible for managing the Old Woman Creek
NERR and acknowledges the value of state-federal cooperation for the long-term
management of the reserve in a manner consistent with the purpose of their designation.

The Old Woman Creek NERR management plan describes the goals, objectives,
strategies/actions, administrative structure, and institutional arrangements for the reserve.
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As a core administrative partner of the Reserve, the Erie Soil and Water Conservation
District has a program focus on watershed management within the Old Woman Creek
ecosystem and a mission to provide technical assistance to landowners relating to
effective soil and water conservation practices.

As a state partner and manager of the Old Woman Creek NERR, the Division is
responsible for deciding how to disburse section 315 CZMA federal funds that support
the NERR.

The District is the state subdivision agency that will assist the Division by receiving 315
CZMA funds supporting Old Woman Creek research and monitoring projects within the
Old Woman Creek watershed, pursuant to its authority under Chapter 1515 of the Ohio
Revised Code.

The District’s assistance to the Division as described in paragraph 8 does not modify the
Division’s authority or responsibility for all Old Woman Creek NERR operations, such
as supervising staff, operating programs, managing activities, protecting resources, and
complying with all requirements of 15 CFR Part 921.

ARTICLE I: STATE-FEDERAL ROLES IN RESERVE MANAGEMENT

A. The Division shall:

1.

operate the Old Woman Creek NERR and be responsible to provide supervision of staff,
programs, and all management activities, including complying with regulatory
requirements of 15 CFR Part 921 and associated state match obligations;

ensure that the Old Woman Creek NERR is operated in compliance with all federal and
state laws and regulations, the reserve management plan, and is operated consistent with
all terms and conditions of NOAA financial assistance awards of Section 315 CZMA,
and that the Old Woman Creek NERR management plan is consistent with the provisions
of the CZMA and implementing regulations;

ensure conservation of the natural and cultural resources of the Old Woman Creek
NERR, and ensure enforcement of the provisions of state law, including rules and
regulations of the Ohio Coastal Management Program;

ensure adequate, long-term protection and management of lands included within the
reserve boundary;

annually apply for, budget, and allocate funds received for reserve operations, research

and monitoring, education and stewardship; and as necessary, land acquisition and
reserve facility construction;
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6. conduct and coordinate research and monitoring programs that encourage scientists from
a variety of institutions to work together to understand the ecology of the reserve
ecosystem to improve coastal and wetland resource management;

7. conduct and maintain programs that disseminate research results via materials, activities,
workshops, and conferences to resource users, state and local agencies, school systems,
the general public, and other interested parties;

8. provide staff, and endeavor to secure state funding for the manager, education
coordinator and research coordinator;

9. secure facilities and equipment required to implement relevant provisions of the reserve
management plan;

10. ensure adequate funding for facilities operation and maintenance;

11. maintain effective liaison with local, regional, state, and federal policy makers, regulators
and the general public;

12. serve as principal contact for issues involving proposed boundary changes and/or
amendments to the reserve management plan;

13. comply with all terms and conditions of NOAA financial assistance awards pertaining to
Section 315 of the CZMA for operations of the Old Woman Creek NERR;

14. generate and provide financial assistance award progress reports to meet NOAA award
obligations;

15. respond to NOAA’s requests for information other than progress reports and financial
status reports;

16. pre-approve an annual budget and work plan to be submitted to NOAA by the District for
support of Old Woman Creek NERR operations and provide a letter pre-approving the
budget prior to application for 315 CZMA funds. The basis for approval will be a
determination of consistency with a scope of work agreement between the Division and
District.

. The District’s responsibilities with respect to the Old Woman Creek NERR shall be limited
to the following:

1. annually submit applications, and accept federal financial assistance awards to support
operations of the Old Woman Creek NERR under section 315 of the CZMA,

2. disburse Section 315 CZMA federal funds received for support of Old Woman Creek
NERR in accordance with a budget and work plan approved by the Division;
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provide technical assistance and staff support for habitat stewardship projects within
Reserve boundaries;

coordinate and conduct Old Woman Creek watershed-scale research, monitoring, and
stewardship projects;

assist Old Woman Creek NERR with the transfer of research results and information that
supports sound coastal and wetland stewardship decision-making;

comply with all terms and conditions of NOAA financial assistance awards pertaining to
Section 315 of the CZMA for operations of the Old Woman Creek NERR;

. submit required financial reports to NOAA for each federal financial assistance

operations awards under Section 315 of the CZMA,;

submit required performance progress reports to NOAA for each federal financial
assistance operations award generated in collaboration with the Old Woman Creek
NERR under Section 315 of the CZMA.

Provide matching funds for CZMA Section 315 federal assistance awards needed to
complete tasks undertaken pursuant to this paragraph if the federal funds are not matched
by the Division.

C. NOAA’s Office of Ocean and Coastal Resource Management shall:

1.

administer the provisions of Sections 315 and 312 of the CZMA to ensure that the reserve
operates in accordance with the goals of the reserve system and the Old Woman Creek
NERR management plan;

review and process applications for federal financial assistance awards from the Division
and District consistent with 15 CFR Part 921 to support Old Woman Creek NERR and, as
appropriate, process applications from the Division for land acquisition and facility
construction;

advise the Division and District of existing and emerging national and regional issues that
have bearing on the reserve and reserve system;

maintain an information exchange network among reserves, including available research
and monitoring data and educational materials developed within the reserve system;

to the extent possible, facilitate NOAA resources and capabilities in support of reserve
goals and programs.
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D. General Provisions

1.

3.

Nothing in this agreement or subsequent financial assistance awards shall obligate any
party in the expenditure of funds, or for future payments of money, in excess of
appropriations authorized by law.

Upon termination of this agreement or any subsequent financial assistance awards to the
Division or District for the Old Woman Creek NERR, any equipment purchased for
studies to further this agreement will be disposed of in accordance with 15 CFR 24.32.

A free exchange of research and assessment data between the parties is encouraged and is
necessary to ensure success of cooperative studies.

E. Other Provisions

1.

Nothing in this agreement diminishes the independent authority or coordination
responsibility of either party in administering its respective statutory obligations.

Nothing in this agreement is intended to conflict with current written directives or
policies of either party. If the terms of this agreement are inconsistent with existing
written directives or policies of either party entering this agreement, then those portions
of the agreement which are determined to be inconsistent with such written directives and
policies shall be invalid; but the remaining terms not affected by the inconsistency shall
remain in full force and effect. At the first opportunity for revision of this agreement, all
necessary changes shall be made by either an amendment to this agreement or by entering
in a new superseding agreement, which ever is deemed expedient to the interested parties.
Should disagreement arise on the interpretation of the provisions and/or amendments of
this agreement that cannot be resolved by negotiations at the operating level of each
party, the area(s) of disagreement shall be stated in writing by each party and promptly
presented to a mutually approved mediator for non-binding mediation. If the parties
cannot agree on the choice of a mediator or if the mediation does not resolve the dispute
to the mutual approval of the parties, the parties are free to pursue any other legal
remedies that are available.

ARTICLE Il: REAL PROPERTY ACQUIRED FOR PURPOSE OF THE RESERVE

In addition to acknowledging the rest of the requirements set forth at 15 CFR Part 921, the
Division specifically acknowledges and agrees to fully comply with conditions set forth at 15
CFR 921.21 (e), which specify the legal documentation requirements concerning the use and
disposition of real property acquired for reserve purposes with federal funds under Section 315
of the CZMA.

ARTICLE Il1l: PROGRAM EVALUATION

The Office of Ocean and Coastal Resource Management Division of NOAA will schedule
periodic evaluations of the Division and the District’s performance in meeting the terms of this
agreement, financial assistance awards, and the reserve management plan. Where findings of
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deficiency occur, NOAA may initiate action in accordance with the designation withdrawal or
interim sanctions procedures established by the CZMA and applicable regulations at 15 CFR
921.40-41.

ARTICLE IV: EFFECTIVE DATE, REVIEW, AMENDMENT AND TERMINATION

A.

This agreement is effective on the date of the last signature on this agreement and
shall be in effect until terminated by any of the parties.

This agreement will be reviewed periodically by all parties and may only be amended by the
mutual written consent of each party.

This agreement may be terminated by mutual consent of either party, or by NOAA if NOAA
withdraws designation of the reserve within the reserve system, pursuant to applicable
provisions of the CZMA and its implementing regulations as described under 15 CFR 923
Subpart L, or if NOAA finds that the Division or the District fails to comply with this MOA.
The agreement may be terminated by the Division with or without cause. The District may
terminate its participation and obligations under this agreement with or without cause.
Should this agreement be terminated, reimbursement of unexpended funds from financial
assistance awards shall be determined on a pro rata basis according to the amount of work
done by the parties at the time of termination. Additionally, reimbursement for land
purchased and facilities constructed with NOAA funds shall be consistent with terms and
special award conditions of financial assistance awards.

If any clause, sentence or other portion of this MOA shall become illegal, null or void for any
reason, the remaining portions of this MOA shall remain in full force and effect.

No waiver of right by any party of any provision of this MOA shall be binding unless
expressly confirmed in writing by the party giving the waiver.
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IN WITNESS THEREOF, the parties have caused this agreement to be executed.

Precs it

Donna Wieting
Acting Director
Office of Ocean and Coastal Resource
Management
National Ocean Service
National Oceanic and
Atmospheric Administration
U.S. Department of Commerce

VIS 1®
T

Date

)f;‘/‘—f/zr___,

Kurt Heyman, Chair

Erie Soil and Water Conservation District

R1«/o0/0

Date

/Péw/ b Mty 40.(50)

Sean D. Logan, Director
Ohio Department of Natural
Resources

3/2/r0

Date

7

David M. Graham, Chief
Ohio Division of Wildlife

225 0

Date
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APPENDIX C. OHIO REVISED CODE (ORC) CHAPTER 1517:
DIVISION OF NATURAL AREAS AND PRESERVES
1517.01 Division of natural areas and preserves definitions

As used in Chapter 1517. of the Revised Code:

(A) “Natural area” means an area of land or water which either retains to some degree or has re-
established its natural character, although it need not be completely undisturbed, or has unusual
flora, fauna, geological, archeological, scenic, or similar features of scientific or educational
interest.

(B) “Nature preserve” means an area which is formally dedicated under section 1517.05 of the
Revised Code.

Effective Date: 08-31-1970

1517.02 Chief of division - powers and duties

There is hereby created in the department of natural resources the division of natural areas and
preserves, which shall be administered by the chief of natural areas and preserves. The chief
shall take an oath of office and shall file in the office of the secretary of state a bond signed by the
chief and by a surety approved by the governor for a sum fixed pursuant to section 121.11 of the
Revised Code.

The chief shall administer a system of nature preserves and wild, scenic, and recreational river
areas. The chief shall establish a system of nature preserves through acquisition and dedication
of natural areas of state or national significance, which shall include, but not be limited to, areas
that represent characteristic examples of Ohio’s natural landscape types and its natural
vegetation and geological history. The chief shall encourage landowners to dedicate areas of
unusual significance as nature preserves, and shall establish and maintain a registry of natural
areas of unusual significance.

The chief may supervise, operate, protect, and maintain wild, scenic, and recreational river areas,
as designated by the director of natural resources. The chief may cooperate with federal agencies
administering any federal program concerning wild, scenic, or recreational river areas.

The chief shall do the following:

(A) Formulate policies and plans for the acquisition, use, management, and protection of nature
preserves;

(B) Formulate policies for the selection of areas suitable for registration;
(C) Formulate policies for the dedication of areas as nature preserves;

(D) Prepare and maintain surveys and inventories of natural areas , rare and endangered species
of plants and animals, and other unique natural features. The information shall be stored in the
Ohio natural heritage database, established pursuant to this division, and may be made available
to any individual or private or public agency for research, educational, environmental, land
management, or other similar purposes that are not detrimental to the conservation of a species
or feature. Information regarding sensitive site locations of species that are listed pursuant to
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section 1518.01 of the Revised Code and of unique natural features that are included in the Ohio
natural heritage database is not subject to section 149.43 of the Revised Code if the chief
determines that the release of the information could be detrimental to the conservation of a
species or unique natural feature.

(E) Adopt rules for the use, visitation, and protection of nature preserves, natural areas owned or
managed through easement, license, or lease by the department and administered by the
division, and lands owned or managed through easement, license, or lease by the department
and administered by the division that are within or adjacent to any wild, scenic, or recreational
river area, in accordance with Chapter 119. of the Revised Code;

(F) Provide facilities and improvements within the state system of nature preserves that are
necessary for their visitation, use, restoration, and protection and do not impair their natural
character;

(G) Provide interpretive programs and publish and disseminate information pertaining to nature
preserves and natural areas for their visitation and use;

(H) Conduct and grant permits to qualified persons for the conduct of scientific research and
investigations within nature preserves;

(I) Establish an appropriate system for marking nature preserves;

(J) Publish and submit to the governor and the general assembly a biennial report of the status
and condition of each nature preserve, activities conducted within each preserve, and plans and
recommendations for natural area preservation.

Effective Date: 05-03-1990; 12-30-2004; 06-27-2005; 09-29-2005; 04-06-2007

1517.021 Prohibition

No person shall violate any rule adopted pursuant to division (E) of section 1517.02 of the
Revised Code.

Effective Date: 03-23-1973

1517.03, 1517.04 Repealed

Effective Date: 12-30-2004

1517.05 Nature preserves - uses and purposes

The department of natural resources, for and on behalf of the state, shall acquire a system of
nature preserves for the following uses and purposes:

(A) For scientific research in such fields as ecology, taxonomy, genetics, forestry, pharmacology,
agriculture, soil science, geology, paleontology, conservation, and similar fields;

(B) For the teaching of biology, natural history, ecology, geology, conservation, and other
subjects;
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(C) As habitats for plant and animal species and communities and other natural objects;
(D) As reservoirs of natural materials;
(E) As places of natural interest and beauty;

(F) For visitation whereby persons may observe and experience natural biotic and environmental
systems of the earth and their processes;

(G) To promote understanding and appreciation of the aesthetic, cultural, scientific, and spiritual
values of such areas by the people of the state;

(H) For the preservation and protection of nature preserves against modification or encroachment
resulting from occupation, development, or other use that would destroy their natural or aesthetic
conditions.

The director of natural resources shall accept natural areas by articles of dedication or gift,
provided that funds and services are available for their preservation and protection.

A nature preserve is established when articles of dedication have been filed by or at the direction
of the owner of land, or a governmental agency having ownership or control thereof, in the office
of the county recorder of the county in which the land is located.

Articles of dedication shall be executed by the owner of the land in the same manner and with the
same effect as a conveyance of an interest in land and shall be irrevocable except as provided in
this section. The county recorder may not accept articles of dedication for recording unless they
have been accepted by the director of natural resources. The director may not accept articles of
dedication unless they contain terms restricting the use of the land that adequately provide for its
preservation and protection against modification or encroachment resulting from occupation,
development, or other use that would destroy its natural or aesthetic conditions for one or more of
the uses and purposes set forth in this section. Wherever possible and consistent with such
preservation and protection of the land, the articles shall provide for public access in order that
the maximum benefit be obtained for the uses and purposes stated in this section.

Articles of dedication may contain provisions for the management, custody, and transfer of land,
provisions defining the rights of the owner or operating agency, and the department, and other
provisions necessary or advisable to carry out the uses and purposes for which the land is
dedicated. They may contain conditions under which the owner and the director of natural
resources may agree to rescind the articles.

The attorney general, upon request of the director of natural resources, may bring an action for
injunction in any court of competent jurisdiction to enforce the terms of articles of dedication.

The department may make or accept amendments of any articles of dedication upon terms and
conditions that will not destroy the natural or aesthetic conditions of a preserve. If the fee simple
interest in the area or preserve is not held by the state, no amendments shall be made without
the written consent of the owner. Each amendment shall be recorded in the same manner as the
articles of dedication.

Effective Date: 06-06-2003; 12-30-2004
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1517.051 Prohibited acts

No person shall violate any terms or conditions of the articles of dedication of a nature preserve
accepted by the director and filed with the county recorder. The director may order any person to
cease and desist from any such violation. No person shall violate any such order.

Effective Date: 03-23-1973

1517.06 Nature preserves to be held in trust

Nature preserves dedicated under section 1517.05 of the Revised Code are to be held in trust, for
the uses and purposes set forth in that section, for the benefit of the people of the state of present
and future generations. They shall be managed and protected in the manner approved by and
subject to rules established by the chief of the division of natural areas and preserves. They shall
not be taken for any other use except another public use after a finding by the department of
natural resources of the existence of an imperative and unavoidable public necessity for such
other public use and with the approval of the governor. Except as may otherwise be provided in
the articles of dedication, the department may grant, upon such terms and conditions as it may
determine, an estate, interest, or right in, or dispose of, a nature preserve, but only after a finding
by the department of the existence of an imperative and unavoidable public necessity for the
grant or disposition and with the approval of the governor.

Effective Date: 06-06-2003
1517.07 Notice of proposed action - public hearing

Before the department of natural resources makes any finding of the existence of an imperative
and unavoidable public necessity, or grants any estate, interest, or right in a nature preserve or
disposes of a nature preserve or of any estate, interest, or right therein as provided in section
1517.06 of the Revised Code, it shall give notice of the proposed action and an opportunity for
any person to be heard at a public hearing in the county in which the preserve is located. In the
event the preserve is located in more than one county, the public hearing shall be held in the
most populous county. The notice shall be published at least once in a newspaper with a general
circulation in the county in which the nature preserve is located. The notice shall set forth the
substance of the proposed action and describe, with or without legal description, the nature
preserve affected, and shall specify a place and time not less than thirty days after the publication
for a public hearing before the department on the proposed action. All persons desiring to be
heard shall have a reasonable opportunity to be heard prior to action by the department on the
proposal.

Effective Date: 06-06-2003

1517.08 Dedication of natural areas

All departments, agencies, units, instrumentalities, and political subdivisions of the state,
including, counties, townships, municipal corporations, park districts, conservancy districts,
universities, colleges, and school districts, may dedicate natural areas under their jurisdiction in
accordance with section 1517.05 of the Revised Code.

Effective Date: 08-31-1970
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1517.09 Construction of chapter

Nothing contained in this chapter shall be construed as interfering with the purposes stated in the
establishment of or pertaining to any state or local park, forest, preserve, wildlife refuge or other
area or the proper management and development thereof, except that any agency administering
an area dedicated as a nature preserve under section 1517.05 of the Revised Code shall be
responsible for preserving the character of the area in accordance with the articles of dedication
and the applicable rules with respect thereto established by the chief of the division of natural
areas and preserves. Neither the dedication of an area as a nature preserve nor any action taken
by the department under any of the provisions of this chapter shall void or replace any protective
status under law which the area would have were it not a nature preserve and the protective
provisions of this chapter shall be supplemental thereto.

Effective Date: 09-01-1976

1517.10 Preserve officers

(A) As used in this section, “felony” has the same meaning as in section 109.511 of the Revised
Code.

(B)(1) Any person selected by the chief of the division of natural areas and preserves for custodial
or patrol service on the lands and waters operated or administered by the division shall be
employed in conformity with the law applicable to the classified civil service of the state. Subject
to division (C) of this section, the chief may designate that person as a preserve officer. A
preserve officer, in any nature preserve, in any natural area owned or managed through
easement, license, or lease by the department of natural resources and administered by the
division, and on lands owned or managed through easement, license, or lease by the department
and administered by the division that are within or adjacent to any wild, scenic, or recreational
river area established under this chapter and along any trail established under Chapter 1519. of
the Revised Code, has the authority specified under section 2935.03 of the Revised Code for
peace officers of the department of natural resources to keep the peace, to enforce all laws and
rules governing those lands and waters, and to make arrests for violation of those laws and rules,
provided that the authority shall be exercised on lands or waters administered by another division
of the department only pursuant to an agreement with the chief of that division or to a request for
assistance by an enforcement officer of that division in an emergency. A preserve officer, in or
along any watercourse within, abutting, or upstream from the boundary of any area administered
by the department, has the authority to enforce section 3767.32 of the Revised Code and any
other laws prohibiting the dumping of refuse into or along waters and to make arrests for violation
of those laws. The jurisdiction of a preserve officer shall be concurrent with that of the peace
officers of the county, township, or municipal corporation in which the violation occurs.

The governor, upon the recommendation of the chief, shall issue to each preserve officer a
commission indicating authority to make arrests as provided in this section.

The chief shall furnish a suitable badge to each commissioned preserve officer as evidence of the
preserve officer's authority.

(2) If any person employed under this section is designated by the chief to act as an agent of the
state in the collection of money resulting from the sale of licenses, fees of any nature, or other
money belonging to the state, the chief shall require a surety bond from the person in an amount
not less than one thousand dollars.
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(3) A preserve officer may render assistance to a state or local law enforcement officer at the
request of the officer or in the event of an emergency. Preserve officers serving outside the
division of natural areas and preserves under this section or serving under the terms of a mutual
aid compact authorized under section 1501.02 of the Revised Code shall be considered as
performing services within their regular employment for the purposes of compensation, pension
or indemnity fund rights, workers’ compensation, and other rights or benefits to which they may
be entitled as incidents of their regular employment.

Preserve officers serving outside the division of natural areas and preserves under this section or
under the terms of a mutual aid compact retain personal immunity from civil liability as specified in
section 9.86 of the Revised Code and shall not be considered an employee of a political
subdivision for purposes of Chapter 2744. of the Revised Code. A political subdivision that uses
preserve officers under this section or under the terms of a mutual aid compact authorized under
section 1501.02 of the Revised Code is not subject to civil liability under Chapter 2744. of the
Revised Code as a result of any action or omission of any preserve officer acting under this
section or under a mutual aid compact.

(C)(1) The chief of the division of natural areas and preserves shall not designate a person as a
preserve officer pursuant to division (B)(1) of this section on a permanent basis, on a temporary
basis, for a probationary term, or on other than a permanent basis if the person previously has
been convicted of or has pleaded guilty to a felony.

(2)(a) The chief of the division of natural areas and preserves shall terminate the employment as
a preserve officer of a person designated as a preserve officer under division (B)(1) of this section
if that person does either of the following:

(i) Pleads guilty to a felony;

(i) Pleads guilty to a misdemeanor pursuant to a negotiated plea agreement as provided in
division (D) of section 2929.43 of the Revised Code in which the preserve officer agrees to
surrender the certificate awarded to the preserve officer under section 109.77 of the Revised
Code.

(b) The chief shall suspend from employment as a preserve officer a person designated as a
preserve officer under division (B)(1) of this section if that person is convicted, after trial, of a
felony. If the preserve officer files an appeal from that conviction and the conviction is upheld by
the highest court to which the appeal is taken or if the preserve officer does not file a timely
appeal, the chief shall terminate the employment of that preserve officer. If the preserve officer
files an appeal that results in the preserve officer’s acquittal of the felony or conviction of a
misdemeanor, or in the dismissal of the felony charge against the preserve officer, the chief shall
reinstate that preserve officer. A preserve officer who is reinstated under division (C)(2)(b) of this
section shall not receive any back pay unless that preserve officer's conviction of the felony was
reversed on appeal, or the felony charge was dismissed, because the court found insufficient
evidence to convict the preserve officer of the felony.

(3) Division (C) of this section does not apply regarding an offense that was committed prior to
January 1, 1997.

(4) The suspension from employment, or the termination of the employment, of a preserve officer
under division (C)(2) of this section shall be in accordance with Chapter 119. of the Revised
Code.

Effective Date: 01-01-2004; 04-06-2007
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1517.11 Natural areas and preserves fund - use of funds

There is hereby created in the state treasury the natural areas and preserves fund, which shall
consist of moneys transferred into it under section 5747.113 of the Revised Code and of
contributions made directly to it. Any person may contribute directly to the fund in addition to or
independently of the income tax refund contribution system established in that section.

Moneys in the fund shall be disbursed pursuant to vouchers approved by the director of natural
resources for use by the division of natural areas and preserves solely for the following purposes:

(A) The acquisition of new or expanded natural areas, nature preserves, and wild, scenic, and
recreational river areas;

(B) Facility development in natural areas, nature preserves, and wild, scenic, and recreational
river areas;

(C) Special projects, including, but not limited to, biological inventories, research grants, and the
production of interpretive material related to natural areas, nature preserves, and wild, scenic,
and recreational river areas;

(D) Routine maintenance for health and safety purposes.

Moneys appropriated from the fund shall not be used to fund salaries of permanent employees or
administrative costs.

All investment earnings of the fund shall be credited to the fund.

Effective Date: 06-30-1997; 04-06-2007

1517.12 Lake Katharine management trust fund

There is hereby created the lake Katharine management trust fund, which shall be administered
by the division of natural areas and preserves in the department of natural resources for
preservation, management, land acquisition, and educational programs at the lake Katharine
nature preserve. The moneys in the fund shall be derived from gifts, donations, bequests, and
other moneys for the purposes for which the fund is created. The treasurer of state shall be the
custodian of the fund, which shall not be a part of the state treasury. The principal in the fund
shall not be expended. Only earnings from investments shall be expended for the purposes for
which the fund is created. All disbursements from the fund shall be paid by the treasurer of state
upon requisitions signed by the director of natural resources or his designee.

Effective Date: 02-11-1988
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1517.13 Lake Katharine management fund

There is hereby created in the state treasury the lake Katharine management fund. All investment
earnings of the lake Katharine management trust fund created in section 1517.12 of the Revised
Code shall be credited to the fund created in this section and disbursed pursuant to vouchers
approved by the director of natural resources for use by the division of natural areas and
preserves in the department of natural resources solely for preservation, management, land
acquisition, and educational programs at the lake Katharine nature preserve.

Effective Date: 02-11-1988

1517.14 Creating wild, scenic, or recreational river areas

As used in sections 1517.14 to 1517.18 of the Revised Code, “watercourse” means a
substantially natural channel with recognized banks and bottom, in which a flow of water occurs,
with an average of at least ten feet mean surface water width and at least five miles of length.
The director of natural resources or the director’s representative may create, supervise, operate,
protect, and maintain wild, scenic, and recreational river areas under the classifications
established in section 1517.15 of the Revised Code. The director or the director’s representative
may prepare and maintain a plan for the establishment, development, use, and administration of
those areas as a part of the comprehensive state plans for water management and outdoor
recreation. The director or the director’s representative may cooperate with federal agencies
administering any federal program concerning wild, scenic, or recreational river areas.

The director may propose for establishment as a wild, scenic, or recreational river area a part or
parts of any watercourse in this state, with adjacent lands, that in the director’s judgment
possesses water conservation, scenic, fish, wildlife, historic, or outdoor recreation values that
should be preserved, using the classifications established in section 1517.15 of the Revised
Code. The area shall include lands adjacent to the watercourse in sufficient width to preserve,
protect, and develop the natural character of the watercourse, but shall not include any lands
more than one thousand feet from the normal waterlines of the watercourse unless an additional
width is necessary to preserve water conservation, scenic, fish, wildlife, historic, or outdoor
recreation values.

The director shall publish the intention to declare an area a wild, scenic, or recreational river area
at least once in a newspaper of general circulation in each county, any part of which is within the
area, and shall send written notice of the intention to the legislative authority of each county,
township, and municipal corporation and to each conservancy district established under Chapter
6101. of the Revised Code, any part of which is within the area, and to the director of
transportation, the director of development, the director of administrative services, and the
director of environmental protection. The notices shall include a copy of a map and description of
the area.

After thirty days from the last date of publication or dispatch of written notice as required in this
section, the director shall enter a declaration in the director’s journal that the area is a wild,
scenic, or recreational river area. When so entered, the area is a wild, scenic, or recreational river
area. The director, after thirty days’ notice as prescribed in this section and upon the approval of
the recreation and resources commission created in section 1501.04 of the Revised Code, may
terminate the status of an area as a wild, scenic, or recreational river area by an entry in the
director’s journal.

Declaration by the director that an area is a wild, scenic, or recreational river area does not
authorize the director or any governmental agency or political subdivision to restrict the use of
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land by the owner thereof or any person acting under the landowner’s authority or to enter upon
the land and does not expand or abridge the regulatory authority of any governmental agency or
political subdivision over the area.

The chief of the division of natural areas and preserves or the chief's representative may
participate in watershed-wide planning with federal, state, and local agencies in order to protect
the values of wild, scenic, and recreational river areas.

Effective Date: 03-18-1999

1517.15 River area classifications

As used in this section, “impoundment” means the reservoir created by a dam or other artificial
barrier across a watercourse that causes water to be stored deeper than and generally beyond
the banks of the natural channel of the watercourse during periods of normal flow, but does not
include water stored behind rock piles, rock riffle dams, and low channel dams where the depth of
water is less than ten feet above the channel bottom and is essentially confined within the banks
of the natural channel during periods of normal stream flow.

In creating wild, scenic, or recreational river areas, the director of natural resources shall use the
following classifications:

(A) “Wild river areas” to include those rivers or sections of rivers that are free of impoundments
and generally inaccessible except by trail, with watersheds or shorelines essentially primitive and
waters unpolluted, representing vestiges of primitive America;

(B) “Scenic river areas” to include those rivers or sections of rivers that are free of impoundments,
with shorelines or watersheds still largely primitive and shorelines largely undeveloped, but
accessible in places by roads;

(C) “Recreational river areas” to include those rivers or sections of rivers that are readily
accessible by road or railroad, that may have some development along their shorelines, and that
may have undergone some impoundment or diversion in the past.

Effective Date: 10-20-1994

1517.16 Approving structures and channel modifications

No state department, state agency, or political subdivision shall build or enlarge any highway,
road, or structure or modify or cause the modification of the channel of any watercourse within a
wild, scenic, or recreational river area outside the limits of a municipal corporation without first
having obtained approval of the plans for the highway, road, or structure or channel modification
from the director of natural resources or his representative. The court of common pleas having
jurisdiction, upon petition by the director, shall enjoin work on any highway, road, or structure or
channel modification for which such approval has not been obtained.

Effective Date: 10-20-1994

1517.17 Administering program and areas

The chief of the division of natural areas and preserves may administer federal financial
assistance programs for wild, scenic, and recreational river areas.
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The director of natural resources may make a lease or agreement with a political subdivision to
administer all or part of a wild, scenic, or recreational river area.

The director may acquire real property or any estate, right, or interest therein for protection and
public recreational use as a wild, scenic, or recreational river area.

The chief may expend funds for the acquisition, protection, construction, maintenance, and
administration of real property and public use facilities in wild, scenic, or recreational river areas
when the funds are so appropriated by the general assembly. The chief may condition such
expenditures, acquisition of land or easements, or construction of facilities within a wild, scenic, or
recreational river area upon adoption and enforcement of adequate floodplain zoning rules.

Any instrument by which real property is acquired pursuant to this section shall identify the
agency of the state that has the use and benefit of the real property as specified in section
5301.012 of the Revised Code.

Effective Date: 10-26-1999

1517.18 Advisory council appointed for each area

The director of natural resources shall appoint an advisory council for each wild, scenic, or
recreational river area, composed of not more than ten persons who are representative of local
government and local organizations and interests in the vicinity of the wild, scenic, or recreational
river area, who shall serve without compensation. The chief of the division of natural areas and
preserves or his representative shall serve as an ex officio member of each council.

The terms of all members serving on any advisory council under this section on the effective date
of this amendment shall end on January 31, 1995. The director shall appoint new members to
serve on each council for terms beginning on February 1, 1995, provided that a member serving
on a council on the effective date of this amendment may be appointed to such a new term. The
initial members appointed to each council shall serve for terms of not more than three years, with
the terms of not more than four members of any council ending in the same year. Thereatfter,
terms of office shall be for three years commencing on the first day of February and ending on the
last day of January.

Each council shall advise the chief on the acquisition of land and easements and on the lands
and waters that should be included in a wild, scenic, or recreational river area or a proposed wild,
scenic, or recreational river area, facilities therein, and other aspects of establishment and
administration of the area that may affect the local interest.

Effective Date: 10-20-1994

1517.21 Cave definitions

As used in sections 1517.21 to 1517.26 of the Revised Code:

(A) “Cave” means a naturally occurring void, cavity, recess, or system of interconnecting
passages beneath the surface of the earth or within a cliff or ledge, including, without limitation, a
grotto, rock shelter, sinkhole, cavern, pit, natural well, pothole, or subsurface water and drainage
system.
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(B) “Cave life” means any organism that naturally occurs in, uses, visits, or inhabits any cave,
except those animals that are permitted to be taken under Chapter 1533. of the Revised Code.

(C) “Material” includes:

(1) Any speleothem, whether attached or broken, found in a cave;

(2) Any clay or mud formation or concretion or sedimentary deposit found in a cave;
(3) Any scallop, rill, or other corrosional or corrosional feature of a cave;

(4) Any wall or ceiling of a cave or any other part of the speleogen.

(D) “Owner” means any person having title to land in which a cave is located.

(E) “Speleothem” means any stalactite, stalagmite, or other natural mineral formation or deposit
occurring in a cave.

(F) “Speleogen” means the surrounding material or bedrock in which a cave is formed, including
walls, floors, ceilings, and similar related structural and geological components.

(G) “Sinkhole” means a closed topographic depression or basin generally draining underground,
including, without limitation, a blind valley, swallowhole, or sink.

(H) “Hazard” means a risk of serious physical harm to persons or property.

Effective Date: 03-22-1989

1517.22 Protection of cave resources

The general assembly hereby finds that caves are uncommon geologic phenomena and that the
minerals deposited in them may be rare and occur in unique forms of great beauty that are
irreplaceable if destroyed. Also irreplaceable are the archeological resources in caves, which are
of great scientific and historic value. It is further found that species of cave life are unusual and of
limited numbers; that many are rare, threatened, or endangered species; and that caves are a
natural conduit for groundwater flow and are highly subject to water pollution, thus having far-
reaching effects transcending man'’s property boundaries. It is therefore declared to be the policy
of the general assembly to protect these unique and great natural, historical, scientific, and
cultural resources.

Effective Date: 03-22-1989

1517.23 Chief of division - duties

The chief of the division of natural areas and preserves shall do both of the following:

(A) Formulate policies and plans and establish a program incorporating them for the identification
and protection of the state’s cave resources and adopt, amend, or rescind rules in accordance
with Chapter 119. of the Revised Code to implement that program;
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(B) Provide technical assistance and management advice to owners upon request concerning the
protection of caves on their land.

Effective Date: 03-22-1989; 12-30-2004; 06-27-2005

1517.24 Prohibited acts

(A) Without the express written permission of the owner and, if the owner has leased the land,
without the express written permission of the lessee, no person shall knowingly:

(1) Break, break off, crack, carve on, write on, mark on, burn, remove, or in any other manner
destroy, deface, mark, or disturb the surfaces of any cave or any natural material found in any
cave, whether attached or broken, including, without limitation, speleothems, speleogens, and
sedimentary deposits;

(2) Break, force, tamper with, or otherwise disturb any lock, door, gate, or other device designed
to limit control, or prevent access to or entry into a cave;

(3) Remove, deface, or tamper with any posted sign giving notice against unauthorized access to
or presence in a cave or citing any of the provisions of sections 1517.21 to 1517.26 or division (B)
of section 1517.99 of the Revised Code;

(4) Place refuse, garbage, dead animals, sewage, or toxic substances harmful to cave life or
humans in a cave;

(5) Burn within a cave any substance other than acetylene gas burned in a carbide lamp that
produces smoke or gas that is harmful to cave life;

(6) Use any door, gate, or other device designed to limit, control, or prevent access to or entry
into a cave that does not allow free and unimpeded passage of air, water, and cave life;

(7) Excavate or remove historic or prehistoric ruins, burial grounds, or archaeological or
paleontological sites found in a cave, including, without limitation, saltpeter workings, relics,
inscriptions, fossilized footprints, and bones;

(8) Remove, kill, harm, or disturb any cave life found within a cave.

(B) Without the express written permission of the owner and, if the owner has leased the land,
without the express written permission of the lessee, no person shall purposely destroy, injure, or
deface historic or prehistoric ruins, burial grounds, or archaeological or paleontological sites
found in a cave, including, without limitation, saltpeter workings, relics, inscriptions, fossilized
footprints, and bones.

Effective Date: 03-22-1989

1517.25 Sale of speleothems collected from caves prohibited

No person shall sell or offer for sale speleothems collected from caves in this state.

Effective Date: 03-22-1989
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1517.26 Immunity

(A) Owners and, if the owner has leased the land, the lessee, are not liable for injuries, death, or
loss sustained by any permittee on their land if no charge has been made. By granting permission
for entry, the owner or lessee does not:

(1) Extend to the permittee any assurance that the premises are safe for such purposes;

(2) Confer on the permittee the legal status of an invitee or licensee to whom a duty of care is
owed;

(3) Assume responsibility for or incur liability for any injury, death, or loss to person or property
caused by an act or omission of a permittee.

(B) This section does not limit the liability which otherwise exists for injury, death, or loss to
persons or property caused by an act or omission of the owner or lessee as follows:

(1) Negligent failure to warn the permittee against a hazard of which the owner or lessee had
actual knowledge prior to the permittee’s entry on the land,;

(2) Willful or wanton misconduct;
(3) Intentionally tortious conduct.

Effective Date: 03-22-1989

1517.99 Penalty

(A)(1) Except as provided in division (A)(2) of this section, whoever violates section 1517.021 of
the Revised Code is guilty of a minor misdemeanor.

(2) Whoever violates section 1517.021 of the Revised Code with regard to a species of plant
identified in a rule adopted under or included on a list prepared under section 1518.01 of the
Revised Code is guilty of a misdemeanor of the third degree for a first offense. For each
subsequent offense, the person is guilty of a misdemeanor of the second degree.

(B) Whoever violates division (A) of section 1517.24 or section 1517.25 of the Revised Code is
guilty of a misdemeanor of the third degree.

(C) Whoever violates division (B) of section 1517.24 of the Revised Code is guilty of a
misdemeanor of the second degree.

(D) Whoever violates section 1517.051 of the Revised Code is guilty of a misdemeanor of the first
degree.

Effective Date: 03-18-1999
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APPENDIX D

Ohio Revised Code Chapter 1531
Relating to wildlife laws of Ohio
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APPENDIX D. OHIO REVISED CODE (ORC) CHAPTER 1531:
WILDLIFE LAWS OF OHIO

1531.01 Division of Wildlife definitions

As used in this chapter and Chapter 1533. of the Revised Code:

(A) “Person” means a person as defined in section 1.59 of the Revised Code or a company; an
employee, agent, or officer of such a person or company; a combination of individuals; the state; a
political subdivision of the state; an interstate body created by a compact; or the federal government or
a department, agency, or instrumentality of it.

(B) “Resident” means any individual who has resided in this state for not less than six months next
preceding the date of making application for a license.

(C) “Nonresident” means any individual who does not qualify as a resident.

(D) “Division rule” or “rule” means any rule adopted by the chief of the division of wildlife under section
1531.10 of the Revised Code unless the context indicates otherwise.

(E) “Closed season” means that period of time during which the taking of wild animals protected by this
chapter and Chapter 1533. of the Revised Code is prohibited.

(F) “Open season” means that period of time during which the taking of wild animals protected by this
chapter and Chapter 1533. of the Revised Code is permitted.

(G) “Take or taking” includes pursuing, shooting, hunting, killing, trapping, angling, fishing with a
trotline, or netting any clam, mussel, crayfish, aquatic insect, fish, frog, turtle, wild bird, or wild
guadruped, and any lesser act, such as wounding, or placing, setting, drawing, or using any other
device for killing or capturing any wild animal, whether it results in killing or capturing the animal or not.
“Take or taking” includes every attempt to kill or capture and every act of assistance to any other
person in killing or capturing or attempting to kill or capture a wild animal.

(H) “Possession” means both actual and constructive possession and any control of things referred to.

(I) “Bag limit” means the number, measurement, or weight of any kind of crayfish, aquatic insects, fish,
frogs, turtles, wild birds, and wild quadrupeds permitted to be taken.

(J) “Transport and transportation” means carrying or moving or causing to be carried or moved.
(K) “Sell and sale” means barter, exchange, or offer or expose for sale.

(L) “Whole to include part” means that every provision relating to any wild animal protected by this
chapter and Chapter 1533. of the Revised Code applies to any part of the wild animal with the same
effect as it applies to the whole.

(M) “Angling” means fishing with not more than two hand lines, not more than two units of rod and line,
or a combination of not more than one hand line and one rod and line, either in hand or under control
at any time while fishing. The hand line or rod and line shall have attached to it not more than three
baited hooks, not more than three artificial fly rod lures, or one artificial bait casting lure equipped with
not more than three sets of three hooks each.
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(N) “Trotline” means a device for catching fish that consists of a line having suspended from it, at
frequent intervals, vertical lines with hooks attached.

(O) “Fish” means a cold-blooded vertebrate having fins.

(P) “Measurement of fish” means length from the end of the nose to the longest tip or end of the tail.
(Q) “Wild birds” includes game birds and nongame birds.

(R) “Game” includes game birds, game quadrupeds, and fur-bearing animals.

(S) “Game birds” includes mourning doves, ringneck pheasants, bobwhite quail, ruffed grouse, sharp-
tailed grouse, pinnated grouse, wild turkey, Hungarian partridge, Chukar partridge, woodcocks, black-
breasted plover, golden plover, Wilson's snipe or jacksnipe, greater and lesser yellowlegs, rail, coots,
gallinules, duck, geese, brant, and crows.

(T) “Nongame birds” includes all other wild birds not included and defined as game birds or migratory
game birds.

(V) “Wild quadrupeds” includes game quadrupeds and fur-bearing animals.

(V) “Game quadrupeds” includes cottontail rabbits, gray squirrels, black squirrels, fox squirrels, red
squirrels, flying squirrels, chipmunks, groundhogs or woodchucks, white-tailed deer, wild boar, and
black bears.

(W) “Fur-bearing animals” includes minks, weasels, raccoons, skunks, opossums, muskrats, fox,
beavers, badgers, otters, coyotes, and bobcats.

(X) “Wild animals” includes mollusks, crustaceans, aquatic insects, fish, reptiles, amphibians, wild
birds, wild quadrupeds, and all other wild mammals, but does not include domestic deer.

(Y) “Hunting” means pursuing, shooting, killing, following after or on the trail of, lying in wait for,
shooting at, or wounding wild birds or wild quadrupeds while employing any device commonly used to
kill or wound wild birds or wild quadrupeds whether or not the acts result in killing or wounding.
“Hunting” includes every attempt to kill or wound and every act of assistance to any other person in
killing or wounding or attempting to kill or wound wild birds or wild quadrupeds.

(2) “Trapping” means securing or attempting to secure possession of a wild bird or wild quadruped by
means of setting, placing, drawing, or using any device that is designed to close upon, hold fast,
confine, or otherwise capture a wild bird or wild quadruped whether or not the means results in
capture. “Trapping” includes every act of assistance to any other person in capturing wild birds or wild
guadrupeds by means of the device whether or not the means results in capture.

(AA) “Muskrat spear” means any device used in spearing muskrats.

(BB) “Channels and passages” means those narrow bodies of water lying between islands or between
an island and the mainland in Lake Erie.

(CC) “Island” means a rock or land elevation above the waters of Lake Erie having an area of five or
more acres above water.

(DD) “Reef” means an elevation of rock, either broken or in place, or gravel shown by the latest United
States chart to be above the common level of the surrounding bottom of the lake, other than the rock
bottom, or in place forming the base or foundation rock of an island or mainland and sloping from the
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shore of it. “Reef” also means all elevations shown by that chart to be above the common level of the
sloping base or foundation rock of an island or mainland, whether running from the shore of an island
or parallel with the contour of the shore of an island or in any other way and whether formed by rock,
broken or in place, or from gravel.

(EE) “Fur farm” means any area used exclusively for raising fur-bearing animals or in addition thereto
used for hunting game, the boundaries of which are plainly marked as such.

(FF) “Waters” includes any lake, pond, reservoir, stream, channel, lagoon, or other body of water, or
any part thereof, whether natural or artificial.

(GG) “Crib” or “car” refers to that particular compartment of the net from which the fish are taken when
the net is lifted.

(HH) “Commercial fish” means those species of fish permitted to be taken, possessed, bought, or sold
unless otherwise restricted by the Revised Code or division rule and are alewife (Alosa
pseudoharengus), American eel (Anguilla rostrata), bowfin (Amia calva), burbot (Lota lota), carp
(Cyprinus carpio), smallmouth buffalo (Ictiobus bubalus), bigmouth buffalo (Ictiobus cyprinellus), black
bullhead (Ictalurus melas), yellow bullhead (Ictalurus natalis), brown bullhead (Ictalurus nebulosus),
channel catfish (Ictalurus punctatus), flathead catfish (Pylodictis olivaris), whitefish (Coregonus sp.),
cisco (Coregonus sp.), freshwater drum or sheepshead (Aplodinotus grunniens), gar (Lepisosteus sp.),
gizzard shad (Dorosoma cepedianum), goldfish (Carassius auratus), lake trout (Salvelinus
namaycush), mooneye (Hiodon tergisus), quillback (Carpiodes cyprinus), smelt (Allosmerus elongatus,
Hypomesus sp., Osmerus sp., Spirinchus sp.), sturgeon (Acipenser sp., Scaphirhynchus sp.), sucker
other than buffalo and quillback (Carpiodes sp., Catostomus sp., Hypentelium sp., Minytrema sp.,
Moxostoma sp.), white bass (Morone chrysops), white perch (Roccus americanus), and yellow perch
(Perca flavescens). When the common name of a fish is used in this chapter or Chapter 1533. of the
Revised Code, it refers to the fish designated by the scientific name in this definition.

(I “Fishing” means taking or attempting to take fish by any method, and all other acts such as placing,
setting, drawing, or using any device commonly used to take fish whether resulting in a taking or not.

(3J) “Fillet” means the pieces of flesh taken or cut from both sides of a fish, joined to form one piece of
flesh.

(KK) “Part fillet” means a piece of flesh taken or cut from one side of a fish.
(LL) “Round” when used in describing fish means with head and tail intact.

(MM) “Migrate” means the transit or movement of fish to or from one place to another as a result of
natural forces or instinct and includes, but is not limited to, movement of fish induced or caused by
changes in the water flow.

(NN) “Spreader bar” means a brail or rigid bar placed across the entire width of the back, at the top
and bottom of the cars in all trap, crib, and fyke nets for the purpose of keeping the meshes hanging
squarely while the nets are fishing.

(O0) “Fishing guide” means any person who, for consideration or hire, operates a boat, rents, leases,
or otherwise furnishes angling devices, ice fishing shanties or shelters of any kind, or other fishing
equipment, and accompanies, guides, directs, or assists any other person in order for the other person
to engage in fishing.

(PP) “Net” means fishing devices with meshes composed of twine or synthetic material and includes,
but is not limited to, trap nets, fyke nets, crib nets, carp aprons, dip nets, and seines, except minnow
seines and minnow dip nets.
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(QQ) “Commercial fishing gear” means seines, trap nets, fyke nets, dip nets, carp aprons, trotlines,
other similar gear, and any boat used in conjunction with that gear, but does not include gill nets.

(RR) “Native wildlife” means any species of the animal kingdom indigenous to this state.

(SS) “Gill net” means a single section of fabric or netting seamed to a float line at the top and a lead
line at the bottom, which is designed to entangle fish in the net openings as they swim into it.

(TT) “Tag fishing tournament” means a contest in which a participant pays a fee, or gives other
valuable consideration, for a chance to win a prize by virtue of catching a tagged or otherwise
specifically marked fish within a limited period of time.

(UU) “Tenant” means an individual who resides on land for which the individual pays rent and whose
annual income is primarily derived from agricultural production conducted on that land, as “agricultural
production” is defined in section 929.01 of the Revised Code.

(VV) “Nonnative wildlife” means any wild animal not indigenous to this state, but does not include
domestic deer.

(WW) “Reptiles” includes common musk turtle (sternotherus odoratus), common snapping turtle
(Chelydra serpentina serpentina), spotted turtle (Clemmys guttata), eastern box turtle (Terrapene
carolina carolina), Blanding'’s turtle (Emydoidea blandingii), common map turtle (Graptemys
geographica), ouachita map turtle (Graptemys pseudogeographica ouachitensis), midland painted
turtle (Chrysemys picta marginata), red-eared slider (Trachemys scripta elegans), eastern spiny
softshell turtle (Apalone spinifera spinifera), midland smooth softshell turtle (Apalone mutica mutica),
northern fence lizard (Sceloporus undulatus hyacinthinus), ground skink (Scincella lateralis), five-lined
skink (Eumeces fasciatus), broadhead skink (Eumeces laticeps), northern coal skink (Eumeces
anthracinus anthracinus), European wall lizard (Podarcis muralis), queen snake (Regina
septemvittata), Kirtland’s snake (Clonophis kirtlandii), northern water snake (Nerodia sipedon sipedon),
Lake Erie watersnake (Nerodia sipedon insularum), copperbelly water snake (Nerodia erythrogaster
neglecta), northern brown snake (Storeria dekayi dekayi), midland brown snake (Storeria dekayi
wrightorum), northern redbelly snake (Storeria occipitomaculata occipitomaculata), eastern garter
snhake (Thamnophis sirtalis sirtalis), eastern plains garter snake (Thamnophis radix radix), Butler's
garter snake (Thamnophis butleri), shorthead garter snake (Thamnophis brachystoma), eastern ribbon
snake (Thamnophis sauritus sauritus), northern ribbon snake (Thamnophis sauritus septentrionalis),
eastern hognose snake (Heterodon platirhinos), eastern smooth earth snake (Virginia valeriae
valeriae), northern ringneck snake (Diadophis punctatus edwardsii), midwest worm snake (Carphophis
amoenus helenae), eastern worm snake (Carphophis amoenus amoenus), black racer (Coluber
constrictor constrictor), blue racer (Coluber constrictor foxii), rough green snake (opheodrys aestivus),
smooth green snake (opheodrys vernalis vernalis), black rat snake (Elaphe obsoleta obsoleta), eastern
fox snake (Elaphe vulpina gloydi), black kingsnake (Lampropeltis getula nigra), eastern milk snake
(Lampropeltis triangulum triangulum), northern copperhead (Agkistrodon contortrix mokasen), eastern
massasauga (Sistrurus catenatus catenatus), and timber rattlesnake (Crotalus horridus horridus).

(XX) “Amphibians” includes eastern hellbender (Crytpobranchus alleganiensis alleganiensis),
mudpuppy (Necturus maculosus maculosus), red-spotted newt (Notophthalmus viridescens
viridescens), Jefferson salamander (Ambystoma jeffersonianum), spotted salamander (Ambystoma
maculatum), blue-spotted salamander (Ambystoma laterale), smallmouth salamander (Ambystoma
texanum), streamside salamander (Ambystoma barbouri), marbled salamander (Ambystoma opacum),
eastern tiger salamander (Ambystoma tigrinum tigrinum), northern dusky salamander (Desmognathus
fuscus fuscus), mountain dusky salamander (Desmognathus ochrophaeus), redback salamander
(Plethodon cinereus), ravine salamander (Plethodon richmondi), northern slimy salamander
(Plethodon glutinosus), Wehrle’s salamander (Plethodon wehrlei), four-toed salamander
(Hemidactylium scutatum), Kentucky spring salamander (Gyrinophilus porphyriticus duryi), northern
spring salamander (Gyrinophilus porphyriticus porphyriticus), mud salamander (Pseudotriton
montanus), northern red salamander (Pseudotriton ruber ruber), green salamander (Aneides aeneus),
northern two-lined salamander (Eurycea bislineata), longtail salamander (Eurycea longicauda
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longicauda), cave salamander (Eurycea lucifuga), southern two-lined salamander (Eurycea cirrigera),
Fowler’'s toad (Bufo woodhousii fowleri), American toad (Bufo americanus), eastern spadefoot
(Scaphiopus holbrookii), Blanchard’s cricket frog (Acris crepitans blanchardi), northern spring peeper
(Pseudacris crucifer crucifer), gray treefrog (Hyla versicolor), Cope’s gray treefrog (Hyla chrysoscelis),
western chorus frog (Pseudacris triseriata triseriata), mountain chorus frog (Pseudacris brachyphona),
bullfrog (Rana catesbeiana), green frog (Rana clamitans melanota), northern leopard frog (Rana
pipiens), pickerel frog (Rana palustris), southern leopard frog (Rana utricularia), and wood frog (Rana
sylvatica).

(YY) “Deer” means white-tailed deer (Oddocoileus virginianus).

(Z2) “Domestic deer” means nonnative deer that have been legally acquired or their offspring and that
are held in private ownership for primarily agricultural purposes.

(AAA) “Migratory game bird” includes waterfowl (Anatidae); doves (Columbidae); cranes (Gruidae);
cormorants (Phalacrocoracidea); rails, coots, and gallinules (Rallidae); and woodcock and snipe
(Scolopacidae).

(BBB) “Accompany” means to go along with another person while staying within a distance from the
person that enables uninterrupted, unaided visual and auditory communication.

(CCC) “Electric-powered all-purpose vehicle” means any battery-powered self-propelled electric
vehicle that is designed primarily for cross-country travel on land, water, or land and water and that is
steered by wheels, caterpillar treads, or a combination of wheels and caterpillar treads and includes
vehicles that operate on a cushion of air, vehicles commonly known as all-terrain vehicles, all-season
vehicles, mini-bikes, and trail bikes. “Electric-powered all-purpose vehicle” does not include a utility
vehicle as defined in section 4501.01 of the Revised Code, any vehicle that is principally used in
playing golf, any motor vehicle or aircraft that is required to be registered under Chapter 4503. or 4561.
of the Revised Code, or any vehicle that is excluded from the definition of “motor vehicle” as provided
in division (B) of section 4501.01 of the Revised Code.

Effective Date: 07-01-2003; 05-17-2006; 04-06-2007; 2008 SB209 06-25-2008

1531.02 State ownership of and title to wild animals - prohibited activities

The ownership of and the title to all wild animals in this state, not legally confined or held by private
ownership legally acquired, is in the state, which holds such title in trust for the benefit of all the
people. Individual possession shall be obtained only in accordance with the Revised Code or division
rules. No person at any time of the year shall take in any manner or possess any number or quantity of
wild animals, except wild animals that the Revised Code or division rules permit to be taken, hunted,
killed, or had in possession, and only at the time and place and in the manner that the Revised Code
or division rules prescribe. No person shall buy, sell, or offer any part of wild animals for sale, or
transport any part of wild animals, except as permitted by the Revised Code or division rules. No
person shall possess or transport a wild animal that has been taken or possessed unlawfully outside
the state.

A person doing anything prohibited or neglecting to do anything required by this chapter or Chapter
1533. of the Revised Code or contrary to any division rule violates this section. A person who
counsels, aids, shields, or harbors an offender under those chapters or any division rule, or who
knowingly shares in the proceeds of such a violation, or receives or possesses any wild animal in
violation of the Revised Code or division rule, violates this section.

Effective Date: 06-01-1998; 04-06-2007

1531.021, 1531.022 Repealed
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Effective Date: 08-14-2002

1531.03 Division of Wildlife - Wildlife Council

There is hereby created within the department of natural resources a division of wildlife and a wildlife
council.

The council shall have eight members, not more than four of whom shall be of the same political party,
who shall be appointed by the governor with the advice and consent of the senate and shall be
persons interested in the conservation of the natural resources of the state. At least two of the eight
members shall be engaged in farming as their principal means of support. Terms of office shall be for
four years, commencing on the first day of February and ending on the thirty-first day of January. Each
member shall hold office from the date of his appointment until the end of the term for which he was
appointed. In the event of the death, removal, resignation, or incapacity of a member of the council, the
governor, with the advice and consent of the senate, shall appoint a successor who shall hold office for
the remainder of the term for which his predecessor was appointed. Any member shall continue in
office subsequent to the expiration date of his term until his successor takes office, or until a period of
sixty days has elapsed, whichever occurs first.

The council shall hold at least four regular quarterly meetings each year. Special meetings may be
held at the behest of the chairman or a majority of the members. The council shall annually select from
among its members a chairman, a vice-chairman, and a secretary to keep a record of its proceedings.

The governor may at any time remove any member of the council for misfeasance, nonfeasance, or
malfeasance in office.

A majority vote of the members of the council is necessary in all matters.

The division shall cooperate with the other divisions of the department and with all agencies of the
state and federal government for the promotion of a general program of conservation.

All division rules relating to establishment of seasons, bag limits, size, species, method of taking, and
possession shall be adopted only upon approval of the wildlife council. The wildlife council shall not
approve or disapprove such rules prior to fifteen days following a public hearing held upon the rules in
accordance with Chapter 119. of the Revised Code.

The wildlife council shall do all of the following:

(A) Be represented by not less than three of its members at all public hearings held pursuant to
Chapter 119. of the Revised Code for the purpose of establishment of seasons, bag limits, size,
species, methods of taking, and possession;

(B) Advise on policies of the division and the planning, development, and institution of programs and
policies of the division;

(C) Investigate, consider, and make recommendations in all matters pertaining to the protection,
preservation, propagation, possession, and management of wild animals throughout the state, as
provided in this chapter and Chapter 1533. of the Revised Code;

(D) Report to the governor from time to time the results of its investigations concerning the wildlife
resources of the state with recommendations of such measures as it considers necessary or suitable
to conserve or develop those resources and preserve them as far as practicable.

Effective Date: 10-20-1994
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1531.04 Division of Wildlife - powers and duties

The division of wildlife, at the direction of the chief of the division, shall do all of the following:

(A) Plan, develop, and institute programs and policies based on the best available information,
including biological information derived from professionally accepted practices in wildlife and fisheries
management, with the approval of the director of natural resources;

(B) Have and take the general care, protection, and supervision of the wildlife in the state parks known
as Lake St. Marys, The Portage Lakes, Lake Loramie, Indian Lake, Buckeye Lake, Guilford Lake, such
part of Pymatuning reservoir as lies in this state, and all other state parks and lands owned by the
state or in which it is interested or may acquire or become interested, except lands and lakes the care
and supervision of which are vested in some other officer, body, board, association, or organization;

(C) Enforce by proper legal action or proceeding the laws of the state and division rules for the
protection, preservation, propagation, and management of wild animals and sanctuaries and refuges
for the propagation of those wild animals, and adopt and carry into effect such measures as it
considers necessary in the performance of its duties;

(D) Promote, educate, and inform the citizens of the state about conservation and the values of fishing,
hunting, and trapping, with the approval of the director.

Effective Date: 10-20-1994; 04-06-2007

1531.05 Compensation

The members of the wildlife council shall receive no compensation for their services, but shall be paid
the actual and necessary expenses incurred in the performance of their official duties.

The chief of the division of wildlife, in addition to the salary provided by law, shall be paid his actual
and necessary expenses incurred in the performance of his official duties. He shall devote his entire
time to the duties of his office, and shall hold no other office or position of profit.

Employees may be allowed and paid all actual and necessary expenses incurred by them in the
performance of their duties, but only when itemized statements of such expenses are certified by the
persons incurring the expense and are allowed by the chief.

Effective Date: 10-01-1953

1531.06 Chief of Division - powers and duties

(A) The chief of the division of wildlife, with the approval of the director of natural resources, may
acquire by gift, lease, purchase, or otherwise lands or surface rights upon lands and waters or surface
rights upon waters for wild animals, fish or game management, preservation, propagation, and
protection, outdoor and nature activities, public fishing and hunting grounds, and flora and fauna
preservation. The chief, with the approval of the director, may receive by grant, devise, bequest,
donation, or assignment evidences of indebtedness, the proceeds of which are to be used for the
purchase of such lands or surface rights upon lands and waters or surface rights upon waters.

(B)(1) The chief shall adopt rules for the protection of state-owned or leased lands and waters and
property under the control of the division of wildlife against wrongful use or occupancy that will ensure
the carrying out of the intent of this section, protect those lands, waters, and property from
depredations, and preserve them from molestation, spoilation, destruction, or any improper use or
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occupancy thereof, including rules with respect to recreational activities and for the government and
use of such lands, waters, and property.

(2) The chief may adopt rules benefiting wild animals, fish or game management, preservation,
propagation, and protection, outdoor and nature activities, public fishing and hunting grounds, and
flora and fauna preservation, and regulating the taking and possession of wild animals on any lands or
waters owned or leased or under the division’s supervision and control and, for a specified period of
years, may prohibit or recall the taking and possession of any wild animal on any portion of such lands
or waters. The division clearly shall define and mark the boundaries of the lands and waters owned or
leased or under its supervision and control upon which the taking of any wild animal is prohibited.

(C) The chief, with the approval of the director, may acquire by gift, lease, or purchase land for the
purpose of establishing state fish hatcheries and game farms and may erect on it buildings or
structures that are necessary.

The title to or lease of such lands and waters shall be taken by the chief in the name of the state. The
lease or purchase price of all such lands and waters may be paid from hunting and trapping and
fishing licenses and any other funds.

(D) To provide more public recreation, stream and lake agreements for public fishing only may be
obtained under rules adopted by the chief.

(E) The chief, with the approval of the director, may establish user fees for the use of special public
facilities or participation in special activities on lands and waters administered by the division. The
special facilities and activities may include hunting or fishing on special designated public lands and
waters intensively managed or stocked with artificially propagated game birds or fish, field trial
facilities, wildlife nature centers, firearm ranges, boat mooring facilities, camping sites, and other
similar special facilities and activities. The chief shall determine whether the user fees are refundable
and shall ensure that that information is provided at the time the user fees are paid.

(F) The chief, with the approval of the director, may enter into lease agreements for rental of
concessions or other special projects situated on state-owned or leased lands or waters or other
property under the division’s control. The chief shall set and collect the fees for concession rentals or
other special projects; regulate through contracts between the division and concessionaires the sale of
tangible objects at concessions or other special projects; and keep a record of all such fee payments
showing the amount received, from whom received, and for what purpose the fee was collected.

(G) The chief may sell or donate conservation-related items or items that promote wildlife
conservation, including, but not limited to, stamps, pins, badges, books, bulletins, maps, publications,
calendars, and any other educational article or artifact pertaining to wild animals; sell confiscated or
forfeited items; and sell surplus structures and equipment, and timber or crops from lands owned,
administered, leased, or controlled by the division. The chief, with the approval of the director, also
may engage in campaigns and special events that promote wildlife conservation by selling or donating
wildlife-related materials, memberships, and other items of promotional value.

(H) The chief may sell, lease, or transfer minerals or mineral rights, with the approval of the director,
when the chief and the director determine it to be in the best interest of the state. Upon approval of the
director, the chief may make, execute, and deliver contracts, including leases, to mine, drill, or
excavate iron ore, stone, coal, petroleum, gas, salt, and other minerals upon and under lands owned
by the state and administered by the division to any person who complies with the terms of such a
contract. No such contract shall be valid for more than fifty years from its effective date. Consideration
for minerals and mineral rights shall be by rental or royalty basis as prescribed by the chief and
payable as prescribed by contract. Moneys collected under this division shall be paid into the state
treasury to the credit of the wildlife habitat fund created in section 1531.33 of the Revised Code.
Contracts entered into under this division also may provide for consideration for minerals or mineral
rights in the form of acquisition of lands as provided under divisions (A) and (C) of this section.
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(1) Al moneys received under divisions (E), (F), and (G) of this section shall be paid into the state
treasury to the credit of a fund that shall be used for the purposes outlined in section 1533.15 of the
Revised Code and for the management of other wild animals for their ecological and nonconsumptive
recreational value or benefit.

(J) The chief, with the approval of the director, may barter or sell wild animals to other states, state or
federal agencies, and conservation or zoological organizations. Moneys received from the sale of wild
animals shall be deposited into the wild animal fund created in section 1531.34 of the Revised Code.

(K) The chief shall adopt rules establishing standards and guidelines for the administration of
contraceptive chemicals to noncaptive wild animals. The rules may specify chemical delivery methods
and devices and monitoring requirements.

The chief shall establish criteria for the issuance of and shall issue permits for the administration of
contraceptive chemicals to noncaptive wild animals. No person shall administer contraceptive
chemicals to noncaptive wild animals without a permit issued by the chief.

(L) All fees set by the chief under this section shall be approved by the wildlife council.

(M) Information contained in the wildlife diversity database that is established pursuant to division
(B)(2) of this section and section 1531.25 of the Revised Code may be made available to any
individual or public or private agency for research, educational, environmental, land management, or
other similar purposes that are not detrimental to the conservation of a species or feature. Information
regarding sensitive site locations of species that are listed pursuant to section 1531.25 of the Revised
Code and of features that are included in the wildlife diversity database is not subject to section 149.43
of the Revised Code if the chief determines that the release of the information could be detrimental to
the conservation of a species or feature.

Effective Date: 03-18-1999; 04-06-2007; 2007 HB119 09-29-2007

1531.07 Jurisdiction

All lakes, reservoirs, and state lands dedicated to the use of the public for park and pleasure resort
purposes shall be under the supervision and control of the chief of the division of wildlife with respect
to the enforcement of all laws relating to the protection of birds, fish, and game. All laws for the
protection of fish in inland rivers and streams of the state, and all laws for the protection of the birds,
fish, and game and fur-bearing animals, shall apply to all such state reservoirs and lakes. No person
shall disturb, injure, or destroy a tree, plant, lawn, embankment, decoration, or other property or Kill,
injure, or disturb a waterfowl, water animal, bird, or game or fur-bearing animal, kept as a
semidomestic pet upon an island or within the boundary lines of Buckeye Lake, Indian Lake, The
Portage Lakes, Lake St. Marys, Guilford Lake, and Lake Loramie, or any other territory over which the
state has jurisdiction or an embankment or state land adjacent thereto. No person shall take or disturb
fish in any lagoon or any other portion of any of the waters over which the state has jurisdiction and
which have been set aside by the chief for the propagation of fish.

Effective Date: 09-30-1963

1531.08 Chief of division - powers and authority regarding wild animals

In conformity with Section 36 of Article I, Ohio Constitution, providing for the passage of laws for the
conservation of the natural resources of the state, including streams, lakes, submerged lands, and
swamplands, and in conformity with this chapter and Chapter 1533. of the Revised Code, the chief of
the division of wildlife has authority and control in all matters pertaining to the protection, preservation,
propagation, possession, and management of wild animals and may adopt rules under section
1531.10 of the Revised Code for the management of wild animals. Notwithstanding division (B) of
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section 119.03 of the Revised Code, such rules in proposed form shall be filed under this section.
Each year there shall be a public fish hearing and public game hearing. The results of the investigation
and public hearing shall be filed in the office of the chief and shall be kept open for public inspection
during all regular office hours. Modifying or rescinding such rules does not require a public hearing.

The chief may adopt, amend, rescind, and enforce rules throughout the state or in any part or waters
thereof as provided by sections 1531.08 to 1531.12 and other sections of the Revised Code. The rules
shall be filed in proposed form and available at the central wildlife office and at each of the wildlife
district offices, including the Lake Erie unit located at Sandusky, at least thirty days prior to the date of
the hearing required by division (C) of section 119.03 of the Revised Code. The rules shall be based
upon a public hearing and investigation of the best available biological information derived from
professionally accepted practices in wildlife and fisheries management.

Each rule adopted under this section shall clearly and distinctly describe and set forth the waters or
area or part thereof affected by the rule and whether the rule is applicable to all wild animals or only to
certain kinds of species designated therein.

The chief may regulate any of the following:

(A) Taking and possessing wild animals, at any time and place or in any number, quantity, or length,
and in any manner, and with such devices as he prescribes;

(B) Transportation of such animals or any part thereof;
(C) Buying, selling, offering for sale, or exposing for sale any such animal or part thereof;

(D) Taking, possessing, transporting, buying, selling, offering for sale, and exposing for sale
commercial fish or any part thereof, including species taken, length, weight, method of taking, mesh
sizes, specifications of nets and other fishing devices, seasons, and time and place of taking.

When the chief increases the size of a fish named in section 1533.63 of the Revised Code, any fish
that were legally taken, caught, or possessed prior to the increase may be possessed after the
increase if the possession of the fish has been reported to the chief prior to the increase, but on or
after the date of the increase the fish may not be sold to a buyer in this state.

Effective Date: 03-04-1998

1531.081 Regulation of domestic deer

The division of wildlife does not have authority to regulate domestic deer, which shall be regulated as
agricultural animals by the department of agriculture.

Effective Date: 03-18-1999

1531.09 Chief of division may amend or rescind rules after investigation

If an investigation shows that any part of a rule of the division of wildlife should be modified for any
cause not known, fully understood, or present at the time the rule was adopted, the chief of the division
of wildlife may amend any part of the rule to meet the new condition or situation, but the amended rule
shall be effective not longer than one year from its effective date.

If an investigation shows that such a rule or amended rule should be rescinded for any cause not
known, fully understood, or present when the rule or amended rule was adopted, or due to a change in
conditions making the rule or amended rule not necessary, the chief may rescind the rule or amended
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rule and make it ineffective, except that if a rule or amended rule required the approval of the wildlife
council for its adoption, it may be amended or rescinded only upon approval of the council.

Effective Date: 10-20-1994

1531.10 Procedure for adoption, amendment and rescission of rules

As used in sections 1533.18 and 1533.181 of the Revised Code:

(A) “Premises” means all privately owned lands, ways, and waters, and any buildings and structures
thereon, and all privately owned and state-owned lands, ways, and waters leased to a private person,
firm, or organization, including any buildings and structures thereon.

(B) “Recreational user” means a person to whom permission has been granted, without the payment of
a fee or consideration to the owner, lessee, or occupant of premises, other than a fee or consideration
paid to the state or any agency of the state, or a lease payment or fee paid to the owner of privately
owned lands, to enter upon premises to hunt, fish, trap, camp, hike, or swim, or to operate a
snowmobile, all-purpose vehicle, or four-wheel drive motor vehicle, or to engage in other recreational
pursuits.

(C) “All-purpose vehicle” has the same meaning as in section 4519.01 of the Revised Code.

Effective Date: 04-20-2000; 04-06-2007; 2007 SB77 10-10-2007

1531.101 Rules for taking of migratory game birds

In addition to any other authority conferred on the chief of the division of wildlife, the chief may adopt
rules under section 111.15 of the Revised Code that are necessary to establish acceptable methods of
taking migratory game birds together with bag limits and designated seasons, areas, and hours for
hunting them.

Effective Date: 08-14-2002

1531.11 Violation of rules prohibited

No person shall take, kill, possess, transport, buy, or sell any wild animals contrary to any rule of the
division of wildlife adopted in conformity with law.

Effective Date: 10-20-1994
1531.12 Limitations on authority of chief

Nothing in sections 1531.08 to 1531.11 of the Revised Code shall be construed to authorize the chief
of the division of wildlife to provide or change any penalty prescribed by law for a violation of its
provisions, or to change the amount of any license fee or to provide license, except license fees when
expressly permitted by a provision in Chapter 1531. or 1533. of the Revised Code.

Effective Date: 09-27-1974
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1531.13 Wildlife officers

The law enforcement officers of the division of wildlife shall be known as “wildlife officers.” The chief of
the division of wildlife, wildlife officers, and such other employees of the division as the chief of the
division of wildlife designates, and other officers who are given like authority, shall enforce all laws
pertaining to the taking, possession, protection, preservation, management, and propagation of wild
animals and all division rules. They shall enforce all laws against hunting without permission of the
owner or authorized agent of the land on which the hunting is done. They may arrest on view and
without issuance of a warrant. They may inspect any container or package at any time except when
within a building and the owner or person in charge of the building objects. The inspection shall be only
for bag limits of wild animals taken in open season or for wild animals taken during the closed season,
or for any kind or species of those wild animals.

The chief may visit all parts of the state and direct and assist wildlife officers and other employees in
the discharge of their duties. The owners or tenants of private lands or waters are not liable to wildlife
officers for injuries suffered while carrying out their duties while on the lands or waters of the owners or
tenants unless the injuries are caused by the willful or wanton misconduct of the owners or tenants.
Any regularly employed salaried wildlife officer may enter any private lands or waters if the wildlife
officer has good cause to believe and does believe that a law is being violated.

A wildlife officer, sheriff, deputy sheriff, constable, or officer having a similar authority may search any
place which the officer has good reason to believe contains a wild animal or any part of a wild animal
taken or had in possession contrary to law or division rule, or a boat, gun, net, seine, trap, ferret, or
device used in the violation, and seize any the officer finds so taken or possessed. If the owner or
person in charge of the place to be searched refuses to permit the search, upon filing an affidavit in
accordance with law with a court having jurisdiction of the offense and upon receiving a search warrant
issued, the officer forcibly may search the place described, and if in the search the officer finds any
wild animal or part of a wild animal, or any boat, gun, net, seine, trap, ferret, or device in the
possession of the owner or person in charge, contrary to this chapter or Chapter 1533. of the Revised
Code or division rule, the officer shall seize it and arrest the person in whose custody or possession it
was found. The wild animal or parts of a wild animal or boat, gun, net, seine, trap, ferret, or device so
found shall escheat to the state.

Each wildlife officer shall post a bond in a sum not less than one thousand dollars executed by a surety
company authorized to transact business in this state for the faithful performance of the duties of the
wildlife officer’s office.

The chief and wildlife officers have the authority specified under section 2935.03 of the Revised Code
for peace officers of the department of natural resources for the purpose of enforcing the criminal laws
of the state on any property owned, controlled, maintained, or administered by the department of
natural resources and may enforce sections 2923.12, 2923.15, and 2923.16 of the Revised Code
throughout the state and may arrest without warrant any person who, in the presence of the chief or
any wildlife officer, is engaged in the violation of any of those laws.

A wildlife officer may render assistance to a state or local law enforcement officer at the request of that
officer or may render assistance to a state or local law enforcement officer in the event of an
emergency. Wildlife officers serving outside the division of wildlife under this section shall be
considered as performing services within their regular employment for the purposes of compensation,
pension or indemnity fund rights, workers’ compensation, and other rights or benefits to which they
may be entitled as incidents of their regular employment.
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Wildlife officers serving outside the division of wildlife under this section retain personal immunity from
civil liability as specified in section 9.86 of the Revised Code and shall not be considered an employee
of a political subdivision for purposes of Chapter 2744. of the Revised Code. A political subdivision that
uses wildlife officers under this section is not subject to civil liability under Chapter 2744. of the
Revised Code as the result of any action or omission of any wildlife officer acting under this section.

Effective Date: 03-18-1999
1531.131 Enforcing dumping prohibitions and nature preserve and trail rules

A wildlife officer shall enforce section 3767.32 of the Revised Code and any other laws prohibiting the
dumping of refuse into or along waters, the rules of the department of natural resources adopted under
section 1517.02 of the Revised Code, and the rules of the director of natural resources adopted under
Chapter 1519. of the Revised Code and shall make arrests for violation of those laws and rules. The
jurisdiction of a wildlife officer is concurrent with that of the peace officers of the county, township, or
municipal corporation in which the violation occurs.

Effective Date: 10-20-1994
1531.132 Felony conviction precludes or terminates employment

(A) As used in this section, “felony” has the same meaning as in section 109.511 of the Revised Code.

(B)(1) The chief of the division of wildlife shall not designate a person as a game protector on a
permanent basis, on a temporary basis, for a probationary term, or on other than a permanent basis if
the person previously has been convicted of or has pleaded guilty to a felony.

(2)(a) The chief of the division of wildlife shall terminate the employment of a person as a game
protector if that person does either of the following:

(i) Pleads guilty to a felony;

(i) Pleads guilty to a misdemeanor pursuant to a negotiated plea agreement as provided in division (D)
of section 2929.43 of the Revised Code in which the game protector agrees to surrender the certificate
awarded to the game protector under section 109.77 of the Revised Code.

(b) The chief shall suspend from employment as a game protector a person designated as a game
protector if that person is convicted, after trial, of a felony. If the game protector files an appeal from
that conviction and the conviction is upheld by the highest court to which the appeal is taken or if the
game protector does not file a timely appeal, the chief shall terminate the employment of that game
protector. If the game protector files an appeal that results in the game protector’s acquittal of the
felony or conviction of a misdemeanor, or in the dismissal of the felony charge against the game
protector, the chief shall reinstate that game protector. A game protector who is reinstated under
division (B)(2)(b) of this section shall not receive any back pay unless that game protector’s conviction
of the felony was reversed on appeal, or the felony charge was dismissed, because the court found
insufficient evidence to convict the game protector of the felony.

(3) Division (B) of this section does not apply regarding an offense that was committed prior to January
1, 1997.
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(4) The suspension from employment, or the termination of the employment, of a game protector under
division (B)(2) of this section shall be in accordance with Chapter 119. of the Revised Code.

Effective Date: 01-01-2004

1531.133 Wildlife violators compact for joint enforcement operations

(A)(1) The chief of the division of wildlife, with the approval of the director of natural resources, may
enter into a memorandum of understanding, agreement, or mutual aid compact with the head of any
entity of another state, federal entity, or foreign entity that employs or appoints a law enforcement
officer who has substantially the same duties as a peace officer, as “peace officer” is defined in section
2935.01 of the Revised Code, to enable wildlife officers and the specified law enforcement officers to
assist each other in the provision of law enforcement services within the jurisdictions that are subject to
the memorandum of understanding, agreement, or mutual aid compact.

(2) Employees of the division of wildlife who are serving under the terms of a memorandum of
understanding, agreement, or mutual aid compact entered into under division (A)(1) of this section
shall be considered as performing services within their regular employment for purposes of
compensation, pension or indemnity fund rights, workers’ compensation, and other rights or benefits to
which they may be entitled as incidents of their regular employment.

(3) Employees of the division of wildlife who are serving under the terms of a memorandum of
understanding, agreement, or mutual aid compact entered into under division (A)(1) of this section
retain personal immunity from civil liability under section 9.86 of the Revised Code and all rights of
indemnification and representation incident to regular employment.

(B) The chief shall adopt rules to enter into a reciprocal agreement with participating states for the
enhancement of compliance with hunting, fishing, and other wildlife laws. The agreement is named the
wildlife violators compact. The agreement and the rules shall provide for the fair and impatrtial
treatment of wildlife violators operating within participating states in recognition of the violators’ due
process rights.

Effective Date: 2007 HB153 10-18-2007

1531.14 Right of entry on land for research or investigation

Any person regularly employed by the division of wildlife for the purpose of conducting research and
investigation of game or fish or their habitat conditions or engaged in restocking game or fish or in any
type of work involved in or incident to game or fish restoration projects or in the enforcement of laws or
division rules relating to game or fish, or in the enforcement of section 1531.29 or 3767.32 of the
Revised Code, other laws prohibiting the dumping of refuse in or along streams, or watercraft laws,
while in the normal, lawful, and peaceful pursuit of such investigation, work, or enforcement may enter
upon, cross over, be upon, and remain upon privately owned lands for such purposes and shall not be
subject to arrest for trespass while so engaged or for such cause thereafter.

Any such person, upon demand, shall identify himself to the owner, tenant, or manager of such
privately owned lands by means of a badge or card bearing his name and certifying his employment by
the division.

Effective Date: 10-20-1994
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1531.15 Division of wildlife may take fish

The division of wildlife may take fish at any time or place, in any manner, for the maintenance or
cultivation of fish in hatcheries, or for the purpose of stocking ponds, lakes, rivers, or creeks, or for the
purpose of exterminating rough fish in any waters. The division may set aside any waters for the
propagation of fish or waterfowl.

Effective Date: 10-01-1953

1531.16 Enforcement and prosecution of wildlife laws and rules

Sheriffs, deputy sheriffs, constables, and other police officers shall enforce the laws and division rules
for the taking, possession, protection, preservation, and propagation of wild animals and for this
purpose shall have the power conferred upon wildlife officers. Prosecution for offenses not committed
in the presence of an officer shall be instituted only upon the approval of the prosecuting attorney of
the county in which the offense is committed, or a municipal legal officer within his territorial
jurisdiction, or upon the approval of the attorney general, and when the services of counsel are
necessary, the attorney authorized by this section to approve the action and who does so shall act as
attorney for the prosecution of the case.

Effective Date: 10-20-1994

1531.17 Wildlife fund

All fines, penalties, and forfeitures arising from prosecutions, convictions, confiscations, or otherwise
under this chapter and Chapters 1517. and 1533. of the Revised Code, unless otherwise directed by
the director of natural resources, shall be paid by the officer by whom collected to the director and by
him paid into the state treasury to the credit of the wildlife fund, which is hereby created, for the use of
the division of wildlife. All moneys collected as license fees on nets in the Lake Erie fishing district shall
be paid by the director into the state treasury to the credit of the wildlife fund for use only in the
betterment and the propagation of fish therein or in otherwise propagating fish in such district. All
investment earnings of the fund shall be credited to the fund. The wildlife fund shall not be used for
compensation of personnel employed by other divisions of the department of natural resources who
are assigned to law enforcement duties in aid of the division of wildlife or for compensation of division
of wildlife personnel for activities related to the instruction of personnel of other divisions.

Effective Date: 01-10-1991

1531.18 Jurisdiction

Any judge of a county court or municipal court judge has final jurisdiction within the territory for which
he is elected or appointed in a prosecution for any violation of this chapter or Chapter 1533. of the
Revised Code, or division rules, and in a proceeding for forfeiture under those chapters or rules.

Effective Date: 10-20-1994

1531.19 Service of summons on corporations

When an affidavit is filed against a corporation for a violation of this chapter or Chapter 1533. of the
Revised Code, a summons, returnable on or before the tenth day after its date, shall be issued
directed to the sheriff, constable, or wildlife officer commanding him to notify the accused thereof. The
summons together with a copy of the affidavit shall be served and returned in the manner provided for
the service of summons upon corporations in civil actions. On or before the return day of the summons
served, the corporation may appear by one of its officers or by counsel and answer the affidavit by
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motion or plea, but upon failure to make an appearance and answer the clerk of the court shall enter a
plea of “not guilty.” Upon such an appearance being made or plea entered, the corporation shall be
deemed present before the court until the cause is finally disposed of.

Effective Date: 10-20-1994

1531.20 Seizure of property or device used in unlawful taking or transporting of wild
animals

Any motor vehicle, all-terrain vehicle, or boat used in the unlawful taking or transporting of wild
animals, and any net, seine, trap, ferret, gun, or other device used in the unlawful taking of wild
animals, is a public nuisance. Each wildlife officer, or other officer with like authority, shall seize and
safely keep such property and the illegal results of its use, and unless otherwise ordered by the chief
of the division of wildlife shall initiate, within thirty days, proceedings in a proper court of the county for
its forfeiture. A writ of replevin shall not lie to take the property from the officer's custody or from the
custody or jurisdiction of the court in which the proceeding is initiated, nor shall the proceeding affect a
criminal prosecution for the unlawful use or possession of the property.

An action for the forfeiture of any such property shall be initiated by the filing of an affidavit describing
the property seized and stating the unlawful use made of it, the time and place of seizure, and the
name of the person owning or using it at the time of seizure. If the name is unknown, that fact shall be
stated. Upon the filing of the affidavit, the court shall issue a summons setting forth the facts stated in
the affidavit and fixing a time and place for the hearing of the complaint. A copy of the summons shall
be served on the owner or person using the property at the time of its seizure, if the owner or user is
known, or by leaving a copy thereof at the owner’s or user’s usual residence or place of business in
the county, at least three days before the time fixed for the hearing of the complaint. If the owner or
user is unknown or a nonresident of the county or cannot be found therein, a copy of the summons
shall be posted at a suitable place nearest the place of seizure, but if the owner’s or user’s address is
known, a copy of the summons shall be mailed to the owner or user at least three days before the time
fixed for the hearing of the complaint. On the date fixed for the hearing, the officer making the service
shall make a return of the time and manner of making the service. Upon the proper cause shown, the
court may postpone the hearing.

A proceeding for the forfeiture of seized property that is initiated under this section shall not progress
to actual forfeiture of the seized property unless so ordered by the court. The court may order the
actual forfeiture of the seized property as part of the sentence that it imposes if the owner or person
unlawfully using the property at the time of its seizure is convicted, pleads guilty, or confesses that the
property at the time of its seizure was being used by the owner or user in violation of law or division
rule. Forfeited property shall be the property of the state, to be disposed of as the chief of the division
of wildlife directs.

Effective Date: 03-18-1999; 04-06-2007

1531.201 Civil action to recover possession or value of wild animal

(A) As used in this section:

(1) “Gross score” means the number derived by calculating the measurements of the antlers of a
white-tailed deer in accordance with division (C)(2) of this section.

(2) “Point” means a projection on the antler of a white-tailed deer that is at least one-inch long as
measured from its tip to the nearest edge of antler beam and the length of which exceeds the length of
its base. “Point” does not include an antler beam tip.

(3) “Abnormal point” means a point that is nontypical in shape or location.
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(4) “Normal point” means a point that projects from the main antler beam in a typical shape or location.

(5) “Inside spread of main antler beams” means the measurement at right angles to the center line of
the skull of a white-tailed deer at the widest point between main antler beams.

(6) “Length of main antler beam” means the measurement from the lowest outside edge of the antler
burr of a white-tailed deer over the outer curve to the most distant point of what is or appears to be the
main antler beam beginning at the place on the antler burr where the center line along the outer curve
of the beam intersects the antler burr.

(7) “Antler burr” means the elevated bony rim around the antler base of a white-tailed deer that is just
above the skin of the pedicle.

(B) The chief of the division of wildlife or the chief's authorized representative may bring a civil action
to recover possession of or the restitution value of any wild animal held, taken, bought, sold, or
possessed in violation of this chapter or Chapter 1533. of the Revised Code or any division rule
against any person who held, took, bought, sold, or possessed the wild animal.

The minimum restitution value to the state for wild animals that are unlawfully held, taken, bought,
sold, or possessed shall be established in division rule.

(C)(1) In addition to any restitution value established in division rule, a person who is convicted of a
violation of this chapter or Chapter 1533. of the Revised Code or a division rule governing the holding,
taking, buying, sale, or possession of an antlered white-tailed deer with a gross score of more than one
hundred twenty-five inches also shall pay an additional restitution value that is calculated using the
following formula:

Additional restitution value = ((gross score — 100)? x $1.65).

(2) The gross score of an antlered white-tailed deer shall be determined by taking and adding together
all of the following measurements, which shall be made to the nearest one-eighth of an inch using a
one-quarter-inch wide flexible steel tape:

(a) Inside spread of the main antler beams, not to exceed the length of the longest main antler beam;
(b) Length of the right main antler beam;

(c) Length of the left main antler beam;

(d) Total length of all abnormal points;

(e) Total length of all normal points as measured from the nearest edge of the main antler beam over
the outer curve to the tip. To determine the baseline for normal point measurement, the tape shall be
laid along the outer curve of the antler beam so that the top edge of the tape coincides with the top
edge of the antler beam on both sides of the point.

(f) Circumference taken at the narrowest place between the antler burr and the first normal point on the
right main antler beam. If the first normal point is missing, the circumference shall be taken at the
narrowest place between the antler burr and the second normal point.

(g) Circumference taken at the narrowest place between the first normal point and the second normal
point on the right main antler beam. If the first normal point is missing, the circumference shall be
taken at the narrowest place between the antler burr and the second normal point.
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(h) Circumference taken at the narrowest place between the second normal point and the third normal
point on the right main antler beam;

(i) Circumference taken at the narrowest place between the third normal point and the fourth normal
point on the right main antler beam. If the fourth normal point is missing, the circumference shall be
taken halfway between the third normal point and the tip of the main antler beam.

(j) Circumference taken at the narrowest place between the antler burr and the first normal point on the
left main antler beam. If the first normal point is missing, the circumference shall be taken at the
narrowest place between the antler burr and the second normal point.

(k) Circumference taken at the narrowest place between the first normal point and the second normal
point on the left main antler beam. If the first normal point is missing, the circumference shall be taken
at the narrowest place between the antler burr and the second normal point.

(I) Circumference taken at the narrowest place between the second normal point and the third normal
point on the left main antler beam;

(m) Circumference taken at the narrowest place between the third normal point and the fourth normal
point on the left main antler beam. If the fourth normal point is missing, the circumference shall be
taken halfway between the third normal point and the tip of the main antler beam.

Antlers may be measured at any time; no drying time is required.

(D) Upon conviction of holding, taking, buying, selling, or possessing a wild animal in violation of this
chapter, Chapter 1533. of the Revised Code, or a division rule, the chief shall revoke until payment of
the restitution value is made each hunting license, fur taker permit, deer permit, wild turkey permit,
wetlands habitat stamp, and fishing license issued to that person under this chapter or Chapter 1533.
of the Revised Code. No fee paid for such a license, permit, or stamp shall be returned to the person.

Upon revoking a person’s license, permit, or stamp or a combination thereof under this division, the
chief immediately shall send a notice of that action by certified mail to the last known address of the
person. The notice shall state the action taken, order the person to surrender the revoked license,
permit, or stamp or combination thereof, and state that the department of natural resources will not
afford a hearing as required under section 119.06 of the Revised Code.

(E) Nothing in this section affects the right of seizure under any other section of the Revised Code.

Effective Date: 10-20-1994; 2007 HB238 03-04-2008

1531.202 Liability for costs incurred in investigation of death of wild animal

Any person who is responsible for causing or allowing an unauthorized spill, release, or discharge of
material into or on any land or any ground or surface water or into the air that results in the death of a
wild animal and that necessitates an investigation by the division of wildlife, or who violates section
1531.02 of the Revised Code in a manner that necessitates an investigation by the division regarding
the death of a wild animal, is liable to the division for costs incurred in the investigation if the person
pleads guilty to or is convicted of causing or allowing the unauthorized spill, release, or discharge or a
violation of section 1531.02 of the Revised Code. The costs may include wages and benefits of
employees of the division. The chief of the division of wildlife or the chief’s authorized representative
shall bring a civil action against the responsible person to recover those costs.

Effective Date: 03-18-1999

OWC NERR Management Plan, 2011 - 2016


http://codes.ohio.gov/orc/1531.202

192

1531.21 Trial procedure for forfeiture or condemnation

The defendant in a proceeding for forfeiture or condemnation under a division rule or this chapter or
Chapter 1533. of the Revised Code shall be tried under the rules of criminal procedure and according
to law.

Effective Date: 10-20-1994

1531.22 Payment of costs

A person authorized by law to prosecute a case under a division rule or this chapter or Chapter 1533.
of the Revised Code shall not be required to advance or secure costs therein. If the defendant is
acquitted or discharged from custody, the costs shall be certified under oath by the court to the chief of
the division of wildlife, who shall correct all errors therein and pay the person entitled to payment out of
the wildlife fund created in section 1531.17 of the Revised Code.

Effective Date: 10-20-1994

1531.23 Judgment for costs and fine or forfeiture - lien - failure to pay

If the defendant in a prosecution or condemnation proceeding under a division rule or this chapter or
Chapter 1533. of the Revised Code is convicted, judgment shall be rendered against him for costs in
addition to the fine imposed or forfeiture declared. The judgment shall be the first lien upon the
property of the person convicted, and no exemption shall be claimed or allowed against that lien. If he
fails to pay the fine and costs imposed or if execution issued is returned unsatisfied, the person
convicted shall be committed to the county jail or to a workhouse and there confined one day for the
amount of the fine adjudged against him, determined as provided in section 2747.14 of the Revised
Code. The person convicted shall not be discharged or paroled therefrom by any board or officer
except upon payment of the fine remaining unpaid or upon written permission of the chief of the
division of wildlife.

Effective Date: 10-20-1994

1531.24 United States commissioner of fisheries authorized to establish, operate, and
maintain fish hatcheries in Ohio

The United States commissioner of fisheries and his authorized agents may establish fish hatcheries in
Ohio, and operate and maintain them. Such persons may acquire by lease, gift, or purchase lands and
other equipment necessary for such purpose and conduct in any manner and at any time
investigations and fish cultural operations as are considered necessary and proper.

Effective Date: 10-01-1953

1531.25 Protection of species threatened with statewide extinction

The chief of the division of wildlife, with the approval of the wildlife council, shall adopt and may modify
and repeal rules, in accordance with Chapter 119. of the Revised Code, restricting the taking or
possession of native wildlife, or any eggs or offspring thereof, that he finds to be threatened with
statewide extinction. The rules shall identify the common and scientific names of each endangered
species and shall be modified from time to time to include all species on the list of endangered fish and
wildlife pursuant to Section 4 of the “Endangered Species Act of 1973,” 87 Stat. 884, 16 U.S.C. 1531,
as amended, and that are native to this state, or that migrate or are otherwise reasonably likely to
occur within the state.
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The rules shall provide for the taking of species threatened with statewide extinction, for zoological,
educational, and scientific purposes, and for propagation in captivity to preserve the species, under
written permits from the chief. The rules shall in no way restrict the taking or possession of species
listed on such United States list for zoological, educational, or scientific purposes, or for propagation in
captivity to preserve the species, under a permit or license from the United States or any
instrumentality thereof.

No person shall violate any rule adopted pursuant to this section.

Effective Date: 07-20-1988

1531.26 Nongame and endangered wildlife fund

There is hereby created in the state treasury the nongame and endangered wildlife fund, which shall
consist of moneys paid into it by the tax commissioner under section 5747.113 of the Revised Code,
moneys deposited in the fund from the issuance of wildlife conservation license plates under section
4503.57 of the Revised Code, moneys deposited in the fund from the issuance of bald eagle license
plates under section 4503.572 of the Revised Code, moneys credited to the fund under section
1533.151 of the Revised Code, and contributions made directly to it. Any person may contribute
directly to the fund in addition to or independently of the income tax refund contribution system
established in section 5747.113 of the Revised Code. Moneys in the fund shall be disbursed pursuant
to vouchers approved by the director of natural resources for use by the division of wildlife solely for
the purchase, management, preservation, propagation, protection, and stocking of wild animals that
are not commonly taken for sport or commercial purposes, including the acquisition of title and
easements to lands, biological investigations, law enforcement, production of educational materials,
sociological surveys, habitat development, and personnel and equipment costs; and for carrying out
section 1531.25 of the Revised Code. Moneys in the fund also may be used to promote and develop
nonconsumptive wildlife recreational opportunities involving wild animals. Moneys in the fund from the
issuance of bald eagle license plates under section 4503.572 of the Revised Code shall be expended
by the division only to pay the costs of acquiring, developing, and restoring habitat for bald eagles
within this state. Moneys in the fund from any other source also may be used to pay the costs of
acquiring, developing, and restoring habitat for bald eagles within this state.

All investment earnings of the fund shall be credited to the fund. Subject to the approval of the director,
the chief of the division of wildlife may enter into agreements that the chief considers appropriate to
obtain additional moneys for the protection of nongame native wildlife under the “Endangered Species
Act of 1973,” 87 Stat. 884, 16 U.S.C.A. 1541-1543, as amended, and the “Fish and Wildlife
Conservation Act of 1980,” 94 Stat. 1322, 16 U.S.C.A. 2901-2911, as amended. Moneys appropriated
from the fund are not intended to replace other moneys appropriated for these purposes.

Effective Date: 09-26-2003

1531.27 Payments to counties for land use by state

The chief of the division of wildlife shall pay to the treasurers of the several counties wherein lands
owned by the state and administered by the division are located an annual amount determined in the
following manner: in each such county one per cent of the total value of such lands exclusive of
improvements, as shown on the auditor’s records of taxable value of real property existing at the time
when the state acquired the tract or tracts comprising the lands.

The payments shall be made from funds accruing to the division from fines, penalties, restitution, and
forfeitures deposited into the state treasury to the credit of the wildlife fund created in section 1531.17
of the Revised Code. The allocation of amounts to be paid from those sources shall be determined by
the director of natural resources.
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The payments to the treasurers of the several counties shall be credited to the fund for school
purposes within the school districts wherein the lands are located.

Effective Date: 09-30-1963; 09-29-2005; 04-06-2007

1531.28 Contract with private persons for creation or improvement of wildlife habitat

The division of wildlife, in the management of lands owned, leased, or administered by it or under
agreement with it, may contract with private persons for the creation or improvement of wildlife habitat
thereon. Such a contract may be paid for in money, materials, services rendered, or goods produced
incidentally to the contract, whichever is advantageous to the state.

Effective Date: 10-20-1994

1531.29 Prohibiting polluting state land or water

No person shall place or dispose of in any manner, any garbage, waste, peelings of vegetables or
fruits, rubbish, ashes, cans, bottles, wire, paper, cartons, boxes, parts of automobiles, wagons,
furniture, glass, oil, or anything else of an unsightly or unsanitary nature on any state owned,
controlled, or administered land, or in any ditch, stream, river, lake, pond, or other watercourse, except
those waters which do not combine or effect a junction with natural surface or underground waters, or
upon the bank thereof where the same is liable to be washed into the water either by ordinary flow or
floods. This section does not apply to any substance placed under authority of a permit issued under
section 6111.04 of the Revised Code or exempted by such section from its terms.

Effective Date: 11-20-1973

1531.30 Cooperative management fund

There is hereby created in the state treasury the cooperative management fund. All revenue generated
on land owned by the United States army corps of engineers and managed by the division of the
wildlife of the department of natural resources pursuant to an agreement with the corps shall be
credited to the fund. All money in the fund shall be spent for fish and wildlife management purposes
and for the management and maintenance of the area managed by the division. All investment
earnings of the fund shall be credited to the fund.

Effective Date: 03-13-1986

1531.31 Ohio River management fund

The wildlife habitat fund is hereby created in the state treasury. The fund shall consist of the
investment earnings of the wildlife habitat trust fund created in section 1531.32 of the Revised Code;
gifts, donations, bequests, and other moneys contributed to the division of wildlife for the purposes of
the fund; moneys collected under division (H) of section 1531.06 of the Revised Code; and moneys
received by the division pursuant to negotiated mitigation settlements from persons who have
adversely affected fish and wildlife, or their habitats, over which the division has jurisdiction under this
chapter or Chapter 1533. of the Revised Code other than fish and wildlife of the Ohio river or their
habitats.
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The fund shall be used by the division to acquire and develop lands for the preservation, propagation,
and protection of wild animals. All expenditures from the wildlife habitat fund shall be approved by the

director of natural resources. Quarterly each fiscal year, the treasurer of state shall transfer the
investment earnings of the wildlife habitat trust fund to the wildlife habitat fund.

Effective Date: 03-18-1999

1531.32 Wildlife habitat trust fund

There is hereby created the wildlife habitat trust fund, which shall be in the custody of the treasurer of
state and shall not be a part of the state treasury. The purpose of the fund is to facilitate the acquisition
and development of lands for the preservation, propagation, and protection of wild animals. The fund
shall consist of money received from gifts, donations, bequests, and other moneys contributed to the
division of wildlife for the purposes of the fund. Investment earnings of the fund shall be retained by the
fund until transferred to the wildlife habitat fund as required by section 1531.33 of the Revised Code.
The principal of the wildlife habitat trust fund shall not be spent for any purpose.

Effective Date: 09-17-1991

1531.33 Wildlife habitat fund

The wildlife habitat fund is hereby created in the state treasury. The fund shall consist of the
investment earnings of the wildlife habitat trust fund created in section 1531.32 of the Revised Code;
gifts, donations, bequests, and other moneys contributed to the division of wildlife for the purposes of
the fund; moneys collected under division (H) of section 1531.06 of the Revised Code; and moneys
received by the division pursuant to negotiated mitigation settlements from persons who have
adversely affected fish and wildlife, or their habitats, over which the division has jurisdiction under this
chapter or Chapter 1533. of the Revised Code other than fish and wildlife of the Ohio river or their
habitats.

The fund shall be used by the division to acquire and develop lands for the preservation, propagation,
and protection of wild animals. All expenditures from the wildlife habitat fund shall be approved by the
director of natural resources. Quarterly each fiscal year, the treasurer of state shall transfer the
investment earnings of the wildlife habitat trust fund to the wildlife habitat fund.

Effective Date: 03-18-1999

1531.34 Wild animal fund

There is hereby created in the state treasury the wild animal fund. The fund shall consist of moneys
received from the sale of wild animals under division (J) of section 1531.06 of the Revised Code.
Moneys in the fund shall be spent on programs administered by the division of wildlife or contributed
by the division to an appropriate nonprofit organization for the acquisition, development, and
management of lands and waters within the state for wildlife purposes.

Effective Date: 03-18-1999

1531.35 Wildlife boater angler fund

The wildlife boater angler fund is hereby created in the state treasury. The fund shall consist of money
credited to the fund pursuant to section 5735.051 of the Revised Code and other money contributed to
the division of wildlife for the purposes of the fund. The fund shall be used for boating access
construction, improvements, and maintenance, and to pay for equipment and personnel costs involved
with those activities, on lakes on which the operation of gasoline-powered watercraft is permissible.
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However, not more than two hundred thousand dollars of the annual expenditures from the fund may
be used to pay for the equipment and personnel costs.

Effective Date: 09-05-2001; 2007 HB119 09-29-2007

1531.99 Penalty

(A) Whoever violates section 1531.02 of the Revised Code, or any division rule, other than a rule
adopted under section 1531.25 of the Revised Code, is guilty of a misdemeanor of the fourth degree.

(B) Whoever violates section 1531.02 of the Revised Code concerning the taking or possession of
deer or violates division (K) of section 1531.06 or section 1531.07 or 1531.29 of the Revised Code is
guilty of a misdemeanor of the third degree on a first offense; on each subsequent offense, that person
is guilty of a misdemeanor of the first degree.

(C) Whoever violates section 1531.25 of the Revised Code is guilty of a misdemeanor of the first
degree.

(D) Whoever violates section 1531.02 of the Revised Code concerning the buying, selling, or offering
for sale of any wild animals or parts of wild animals, the minimum value of which animals or parts, in
the aggregate, is one thousand dollars or more as established under section 1531.201 of the Revised
Code, is guilty of a felony of the fifth degree.

(E) A court that imposes sentence for a violation of any section of this chapter governing the holding,
taking, buying, selling, or possession of wild animals, including, without limitation, section 1531.11 of
the Revised Code, may require the person who is convicted of or pleads guilty to the offense, in
addition to any fine, term of imprisonment, seizure, and forfeiture imposed, to make restitution for the
minimum value of the wild animal illegally held, taken, bought, sold, or possessed as established under
section 1531.201 of the Revised Code. An officer who collects moneys paid as restitution under this
section shall pay those moneys to the treasurer of state who shall deposit them in the state treasury to
the credit of the wildlife fund established under section 1531.17 of the Revised Code.

Effective Date: 03-18-1999; 04-06-2007; 2007 HB238 03-04-2008
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APPENDIX E. RESEARCH COMPLETED AT OLD WOMAN CREEK
NATIONAL ESTUARINE RESEARCH RESERVE, HURON, OHIO
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RESEARCH ACTIVITIES AT OLD WOMAN CREEK NERR - 2010

Glen Bernhardt, Lisa Brohl, and Bradley Phillips — The Collembola of Old Woman Creek SNP and of the Old Woman Creek watershed. This work
is a survey of the Collembola, or Springtail, insects of the Old Woman Creek area.

Blanca Bernal-Martinez, William J. Mitsch, and Amanda M. Nahlik/Ohio State University — Carbon sequestration in lotic wetlands in temperate
and tropical climates. This work will look at the role of different wetlands (both in the tropics and in the temperate zones) in trapping carbon in the
sediments.

Yu-Ping Chin et al./Ohio State University — Reduction of agricultural pesticides in the sediments of a coastal Lake Erie wetland. This work builds
on earlier work by Dr. Chin that examined the photolytic breakdown of pesticides in the waters and sediments of Old Woman Creek estuary. This
research examines the breakdown rates in various farm ponds and reservoirs in the Dakotas and then will compare rates with the Old Woman Creek
estuary.

Linda Cornell/ Bowling Green State University-Firelands — Chemical patterns in the Old Woman Creek estuary. This study is examining the 25+
years of chemical data collected in the monitoring program to determine both annual and spatial trends in this data.

Yinghua Feng / University of Pittsburgh (NERR Fellow 2009) — Sensing Soluble Organics with Microbial Fuel Cells Deployed in an
Estuary. This research will explore the use of microbial fuel cells as sentinels for different organic pollutants entering the estuary.

Stan Gehrt, Andrew Kniowski, and Alex Silvis/ Ohio State University — Migratory flight paths of Lasiurine bats along Lake Erie Lasiurine
bats ( Hoary bats, Red bats, and Silver haired bats) were captured and fitted with radio transmitters and then released at four different sites
along Lake Erie. This is a multi-year study to determine the flight patterns of these bats as they migrate in the late spring.

Joe Holomuzki/ Ohio State University, Mansfield and Robert Whyte/ California University of Pennsylvania — The impact of Phragmites control
technigues on aquatic communities. This work examines the benthic animals associated with Phragmites and with Typha stands and the impact of
herbicides used for controlling Phragmites on these animals.

David Klarer/ Old Woman Creek NERR — A survey of algal communities in selected inland reservoirs of Ohio. A survey of the algal flora of
selected inland reservoirs is being conducted to provide basic information for proper management of the fishery stock in these reservoirs.

Robert Krebs/ Cleveland State University— A survey of freshwater mussels (Unionidae) and other mollusks in the tributaries of the western basin
of Lake Erie with a comparison to the molluscan fauna of Old Woman Creek Estuarine Reserve. This study builds on work done at OWC last
year. This year mussels in the nearshore zone of western Lake Erie and the tributaries flowing into this basin will be surveyed to determine the
mussel populations in these areas. These populations will be compared to populations found in OWC and neighboring streams last year.

Roger Laushman/Oberlin College — Comparison of genetic variation in the native swamp rose (Rosa palustris) and the invasive multiflora rose (R.
multiflora) This study is examining the hybridization between a native rose and the introduced and invasive rose (R. multiflora).

Peter Lavrentyev/ University of Akron, Ken Krieger/ Heidelberg College, Robert Whyte/ California University of Pennsylvania, Scott Lynn/
University of Kentucky, Lisa Park/ University of Akron, and David Klarer/ OWC-ODNR - Taxonomic Atlas of Old Woman Creek Estuary and
Adjacent Areas Work began in 2004 on a long-term project to develop an illustrated atlas of the organisms found in Old Woman Creek and the
adjacent zone of Lake Erie. Chapters on several of the aquatic insect groups, the protozoans, and the fish have been completed.

Mark Lazaran/ California University of Pennsylvania — Muskrat populations in Old Woman Creek estuary A survey of the muskrat houses in the
estuary is being conducted. The locations and materials used in construction of the houses are being examined to determine muskrat use of the
different plant species in the estuary.

Mark Lazaran/ California University of Pennsylvania— Marsh Wren nesting in two Lake Erie coastal marshes A survey of marsh wren activity in
Old Woman Creek estuary and Sheldon marsh is being conducted to determine the use of these two wetlands by the marsh wren.

Amanda M. Nahlik, William J. Mitsch, and Blanca Bernal-Martinez/Ohio State University — Methane production and emission from lotic wetlands
in temperate and tropical areas. This work is determining the rate of methane production and release in a series of lotic wetlands, both in the
tropics and in the temperate zones.

Collin Ward/ The Ohio State University (NERR Fellow 2009) — The Accumulation and Photochemical Degradation of Non-point Source
Pollutants in organic Surface Microlayers in the waters of OWC estuary. This research examines the role of the air/water interface in the estuary
for both trapping selected organic pollutants and then breaking them down.

Robert Whyte/ California University of Pennsylvania— A floristic survey of the Reserve. A vegetative map of the macrophyte communities in the
reserve will be developed. This work is on-going and will build on previous work done.
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OWC NERR Technical Report and Bulletin Series

Technical Report #1 Millie, D.F. and D.M. Klarer. 1980. Survey of Epiphytic Diatoms
Along the Ohio Coast of Lake Erie. Final report submitted to the ODNR - Ohio Coastal
Zone Management Program. 45 pp. OWC Technical Report No.1, ODNR, Div. of
Natural Areas & Preserves

Technical Report #2. Klarer, D.M. 1981. Limnological Study of Old Woman Creek
National Estuarine Sanctuary for Collection of Baseline Data. Final report C.E.I.P.
Program Contract Number 80-103, and ODNR, Div. of Natural Areas and Preserves. 60
pp. OWC Tech. Report No.2, ODNR, Div. of Natural Areas & Preserves

Technical Report #3. Klarer, D.M..1985. An Annotated Species List of the Algae of Old
Woman Creek Estuary. OWC Tech. Report No.3, ODNR, Div. of Natural Areas and
Preserves. 48 pp.

Technical Report #4. Hoffman, W.S. 1985. The Fishes of Old Woman Creek Estuary.
OWC Technical Report No.4, ODNR, Div. of Natural Areas & Preserves. 24 pp. + 1 app.

Technical Report #5. Klarer, D.M. 1988. The Role of a Freshwater Estuary in Mitigating
Storm-Water Inflow. OWC Tech. Report No.5, ODNR, Div. of Natural Areas and
Preserves. 54 pp. + 1 app.

Technical Report #6. Krieger, K.A., D.M. Klarer, R.T. Heath, and C.E. Herdendorf.
1990. Priorities for Great Lakes Coastal Wetlands Research. Proceedings of a
Conference held at Old Woman Creek National Estuarine Research Reserve, Huron,
Ohio, 20-21 October 1989. OWC Tech Report No.6, ODNR, Div. of Natural Areas and
Preserves.

Technical Report #7. Herdendorf, C.E. and T.M. Hume. 1991. Morphometry and water
storage in Old Woman Creek: a freshwater estuary in western Lake Erie. OWC Tech.
Report No. 7, ODNR, Division of Natural Areas and Preserves. 22 pp. + 5 app.

Technical Report #8. Wright, H.E., L.S. Feix, S. Miller, and C.E. Herdendorf. 1991.
Spill Response Manual for Old Woman Creek State Nature Preserve and National
Estuarine Research Reserve. OWC Technical Report No. 8, ODNR, Division of Natural
Areas and Preserves.

Technical Report #9.Krieger, K.A. and D.M. Klarer. 1992. Macroinvertebrate
Communities of the Old Woman Creek National Estuarine Research Reserve. Final
report submitted to the Sanctuaries and Reserves Div.-NOAA/NOS, and ODNR, Div. of
Natural Areas and Preserves. 55 pp. and appendices. OWC Tech Report No. 9, ODNR,
Div. of Natural Areas and Preserves.

Technical Report #10. Herdendorf, C.E, R.C. Herdendorf, and D.M. Klarer. 1999
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(revised 2001). Catalogue of the vascular plants in Old Woman Creek estuary and
watershed. OWC Technical Report No. 10. Site Profile Contribution No.1. ODNR, Div.
of Natural Areas and Preserves. 112 pp.

Technical Report #11. Herdendorf,C.E, R.C. Herdendorf, and D.M. Klarer. 1999
(revised 2001). Catalogue of the vertebrate fauna of Old Woman Creek estuary,
watershed, and environs. OWC Technical Report No. 11. Site Profile Contribution No.2.
ODNR, Div. of Natural Areas and Preserves. 73 pp.

Technical Report #12. Herdendorf, C.E, R.C. Herdendorf, and D.M. Klarer. 2000
(revised 2001). Catalogue of the Invertebrate Fauna in Old Woman Creek Estuary,
Watershed, and Adjacent Waters of Lake Erie. OWC Technical Report No. 12 (Site
Profile Contribution No. 3) Ohio Department of Natural Resources, Division of Natural
Areas and Preserves. 130 pp.

Technical Report #13. Klarer, D.M., C.E. Herdendorf, and R.C. Herdendorf 2000
(revised 2001). Catalogue of the Algal Flora and the Lower Plants in Old Woman Creek
Estuary, Watershed, and Adjacent Waters of Lake Erie. OWC Technical Report No. 13
(Site Profile Contribution No. 4) Ohio Department of Natural Resources, Division of
Natural Areas and Preserves. 133 pp.

Technical Report #14. Herdendorf, C.E, R.C. Herdendorf, and D.M. Klarer. 2000
(revised 2001). Bibliography of Research Publications for Old Woman Creek Estuary,
Watershed, and Adjacent Waters of Lake Erie. OWC Technical Report No. 14 (Site
Profile Contribution No. 5) Ohio Department of Natural Resources, Division of Natural
Areas and Preserves. 74pp.

Technical Report #15. Krieger. K.A. 2001. Effectiveness of a Coastal Wetland in
Reducing the Movement of Agricultural Pollutants into Lake Erie. Final Report
submitted to Old Woman Creek NERR and Ohio Sea Grant. OWC Technical Report No.
15. Ohio Department of Natural Resources, Division of Natural Areas and Preserves.
247pp.

Technical Bulletins

Wilson, C., G. Matisoff, and P. Whiting 2002. The Movement of Sediment in Old
Woman Creek Watershed. OWC Technical Bulletin No. 1.

Trexel-Kroll, D. and D.A. Francko 2005. Changes in the Old Woman Creek Plant
Community Following Reduced Water Levels. OWC Technical Bulletin No. 2.
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12. APPENDIXES

APPENDIX A. ALGAL FLORA AND LOWER PLANTS OF OLD WOMAN CREEK
ESTUARY, WATERSHED, AND ADJACENT WATERS OF LAKE ERIE

KINGDOM MONERA

DIVISION CYANOPHYTA (blue-green algae)

CLASS CYANOPHYCEAE
Order Chroococcales
Aphanocapsa delicatissima
Aphanocapsa elachista
Aphanocapsa incerta
Aphanothece saxicola
Chroococcus dispersus
Chroococcus minor
Chroococcus minutus
Chroococcus planctonicus
Chroococcus spp.
Coelosphaerium naegelianum
Coelosphaerium pallidum
Dactylococcopsis irregularis
Gloeocapsa aeruginosa
Gloeocapsa sp.
Gomphosphaeria lacustris
Merismopedia glauca
Merismopedia minima
Merismopedia tenuissima
Microcystis aeruginosa
Microcystis minutissima
Microcystis sp.
Rhabdoderma minima
Rhabdoderma sp.
Synechococcus leopoliensis
Synechococcus sp.

Order Oscillatoriales
Anabaena circinalis
Anabaena spiroides
Anabaena spiroides var. crassa
Anabaena variabilis
Anabaena spp.
Aphanizomenon flos-aquae
Calothrix fusca

Calothrix spp.

Lyngba sp.

Microcoleus lyngbyaceus
Oscillatoria agardhii
Oscillatoria amphibia
Oscillatoria chlorina
Oscillatoria granulata
Oscillatoria hamelii
Oscillatoria limosa
Oscillatoria prolifica
Oscillatoria spp.
Oscillatoria subbrevis
Oscillatoria tenuis
Phormidium tenue
Raphidiopsis mediterranea
Schizothrix calcicola
Spirulina sp.

Common Name
blue-green
blue-green
blue-green
blue-green
blue-green
blue-green
blue-green
blue-green
blue-greens
blue-green
blue-green
blue-green
blue-green
blue-green
blue-green
blue-green
blue-green
blue-green
blue-green
blue-green
blue-green
blue-green
blue-green
blue-green
blue-green

blue-green
blue-green
blue-green
blue-green
blue-greens
blue-green
blue-green
blue-greens
blue-green
blue-green
blue-green
blue-green
blue-green
blue-green
blue-green
blue-green
blue-green
blue-greens
blue-green
blue-green
blue-green
blue-green
blue-green
blue-green

Family
Chroococcaceae
Chroococcaceae
Chroococcaceae
Chroococcaceae
Chroococcaceae
Chroococcaceae
Chroococcaceae
Chroococcaceae
Chroococcaceae
Chroococcaceae
Chroococcaceae
Chroococcaceae
Chroococcaceae
Chroococcaceae
Chroococcaceae
Chroococcaceae
Chroococcaceae
Chroococcaceae
Chroococcaceae
Chroococcaceae
Chroococcaceae
Chroococcaceae
Chroococcaceae
Chroococcaceae
Chroococcaceae

Nostocaceae
Nostocaceae
Nostocaceae
Nostocaceae
Nostocaceae
Nostocaceae
Rivulariaceae
Rivulariaceae
Oscillatoriaceae
Oscillatoriaceae
Oscillatoriaceae
Oscillatoriaceae
Oscillatoriaceae
Oscillatoriaceae
Oscillatoriaceae
Oscillatoriaceae
Oscillatoriaceae
Oscillatoriaceae
Oscillatoriaceae
Oscillatoriaceae
Oscillatoriaceae
Rivulariaceae
Oscillatoriaceae
Rivulariaceae

Location

ES

ES

CK

ES
CKLES
CK
CK,LE
ES
CK,ES
ES

ES

ES

CK

ES

ES

ES
CKLES
ES

ES

ES

ES

ES

ES

ES

ES

ES

LE

LE

ES
ES,.LE
ES,LE
CK
CK
CK,ES
CK
ES,LE
ES

LE

ES
ES,LE
CK,ES
LE
ES,LE
CK,ES
CK,ES
ES

LE
CK,ES
ES
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EcorLocy oF OLb WoMAN CREEK ESTUARY AND WATERSHED

DIVISION RHODOPHYTA (red algae)
CLASS RHODOPHYCEAE

Order Bangiales

Bangia atropurpurea

KINGDOM PROTISTA

Common Name
red alga

DIVISION CHRYSOPHYTA (golden & yellow-green algae)
CLASS CHRYSOPHYCEAE (chrysophycean algae)

Order Ochromonadales
Anthophysa steinii
Anthophysa vegetans
Chrysococcus biporus
Chrysococcus minutus
Chrysococcus rufescens var. tripora
Chrysococcus triporus
Chrysococcus spp.
Dinobryon bavaricum
Dinobryon divergens
Dinobryon sertularia
Dinobryon sociale
Dinobryon sp.

Epipyxis tabellariae
Kephryion ovale
Kephryion spirale
Kephryion spp.
Mallomonas acaroides
Mallomonas elegans
Mallomonas intermedia
Microglena sp.

Monas guttula

Monas socialis

Monas sp.

Ochromonas ludibunda
Ochromonas nana
Ochromonas sp.
Physomonas vestita
Pseudokephyrion cylindricum
Pseudokephyrion entzii f. granulata
Spumella sp.

Stokesiella sp.

Synura uvella

CLASS XANTHOPHYCEAE (yellow-green algae)

Order Rhizochloridaceae
Stipitococcus vasiformis

Order Mischococcales

Centritractus ellipsoideus
Goniochloris fallax

Ophiocytium capitatum var. longispina
Pseudostaurastrum hastatum

Order Vaucheriales
Vaucheria sp.

CLASS BACILLARIOPHYCEAE (diatoms)
Order Centrales (centric diatoms)
Acanthoceras zachariasii

Actinocyclus normanii

Aulacoseira alpigena

Aulacoseira ambigua

Aulacoseira crassipunctata

golden-brown alga
golden-brown alga
golden-brown alga
golden-brown alga
golden-brown alga
golden-brown alga
golden-brown algae
golden-brown alga
golden-brown alga
golden-brown alga
golden-brown alga
golden-brown alga
golden-brown alga
golden-brown alga
golden-brown alga
golden-brown algae
golden-brown alga
golden-brown alga
golden-brown alga
golden-brown alga
golden-brown alga
golden-brown alga
golden-brown alga
golden-brown alga
golden-brown alga
golden-brown alga
golden-brown alga
golden-brown alga
golden-brown alga
golden-brown alga
golden-brown alga
golden-brown alga

yellow-green alga

yellow-green alga
yellow-green alga
yellow-green alga
yellow-green alga

yellow-green alga

centric diatom
centric diatom
centric diatom
centric diatom
centric diatom

Family
Bangiaceae

Mallomonadaceae
Mallomonadaceae
Ochromonadaceae
Ochromonadaceae
Ochromonadaceae
Ochromonadaceae
Ochromonadaceae
Dinobryacae

Dinobryacae

Dinobryacae

Dinobryacae

Dinobryacae

Dinobryacae

Ochromonadaceae
Ochromonadaceae
Ochromonadaceae
Mallomonadaceae
Mallomonadaceae
Mallomonadaceae
Ochromonadaceae
Ochromonadaceae
Ochromonadaceae
Ochromonadaceae
Ochromonadaceae
Ochromonadaceae
Ochromonadaceae
Ochromonadaceae
Dinobryacae

Dinobryacae

Ochromonadaceae
Dinobryacae

Mallomonadaceae

Stipitociccaceae

Centritractaceae
Pleurochloridaceae
Ophiocytaceae
Pleurochloridaceae

Vaucheriaceae

Rhizosoleniaceae
Coscinodiscaceae
Melosiraceae
Melosiraceae
Melosiraceae

Location
LE

ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
LE
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES

ES

ES
ES
ES
ES

ES

ES
ES
ES
ES
ES
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APPENDIX A. ALGAL FLORA AND LOWER) ByANTS

Order Centrales (cont’d)
Aulacoseira granulata
Aulacoseira granulata var. angustissima
Aulacoseira islandica
Aulacoseira italica
Aulacoseira spp.
Coscinodiscus sp.
Cyclostephanos invisitatus
Cyclostephanos tholiformis
Cyclotella atomus
Cyclotella atomus var. 1
Cyclotella meneghiniana
Cyclotella meneghiniana var. 1
Cyclotella pseudostelligera
Cyclotella radiosa
Cyclotella stelligera
Cyclotella spp.

Melosira varians
Rhizosolenia eriensis
Skeletonema potamos
Stephanodiscus alpinus
Stephanodiscus binderanus
Stephanodiscus hantzschii
Stephanodiscus minutulus
Stephanodiscus nipigonensis
Stephanodiscus parvus
Stephanodiscus rotula
Stephanodiscus subtilis
Stephanodiscus sp.
Thalassiosira pseudonana
Thalassiosira weissflogii

Order Pennales (pennate diatoms)
Achnanthes biasolettiana

Achnanthes clevei

Achnanthes conspicua

Achnanthes grischuna

Achnanthes hungarica

Achnanthes lanceolata

Achnanthes lanceolata ssp. dubia
Achnanthes lanceolata ssp. lanceolata
Achnanthes lanceolata ssp. I. var. boyei
Achnanthes laurenburgiana
Achnanthes minutissima

Achnanthes minutissima var. gracillima
Achnanthes minutissima var. minutissima
Achnanthes minutissima var. saprophila
Achnanthes minutissima var. 2
Achnanthes sp.

Amphilpleura pellucida

Amphora montana

Amphora ovalis

Amphora pediculus

Amphora sp.

Anomoeoneis brachysira

Anomoeoneis sphaerophora
Asterionella formosa

Caloneis amphisbaena

Caloneis bacillum

Caloneis clevei

Caloneis molaris

Common Name

centric diatom
centric diatom
centric diatom
centric diatom
centric diatoms
centric diatom
centric diatom
centric diatom
centric diatom
centric diatom
centric diatom
centric diatom
centric diatom
centric diatom
centric diatom
centric diatoms
centric diatom
centric diatom
centric diatom
centric diatom
centric diatom
centric diatom
centric diatom
centric diatom
centric diatom
centric diatom
centric diatom
centric diatom
centric diatom
centric diatom

pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom

Family
Melosiraceae
Melosiraceae
Melosiraceae
Melosiraceae
Melosiraceae
Coscinodiscaceae
Thalassiososiraceae
Thalassiososiraceae
Thalassiososiraceae
Thalassiososiraceae
Thalassiososiraceae
Thalassiososiraceae
Thalassiososiraceae
Thalassiososiraceae
Thalassiososiraceae
Thalassiososiraceae
Melosiraceae
Rhizosoleniaceae
Thalassiososiraceae
Coscinodiscaceae
Coscinodiscaceae
Coscinodiscaceae
Coscinodiscaceae
Coscinodiscaceae
Coscinodiscaceae
Coscinodiscaceae
Coscinodiscaceae
Coscinodiscaceae
Thalassiososiraceae
Thalassiososiraceae

Achnanthaceae
Achnanthaceae
Achnanthaceae
Achnanthaceae
Achnanthaceae
Achnanthaceae
Achnanthaceae
Achnanthaceae
Achnanthaceae
Achnanthaceae
Achnanthaceae
Achnanthaceae
Achnanthaceae
Achnanthaceae
Achnanthaceae
Achnanthaceae
Naviculaceae
Cymbellaceae
Cymbellaceae
Cymbellaceae
Cymbellaceae
Naviculaceae
Naviculaceae
Fragilariaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae

Location
ES
ES,LE
E
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES,LE
ES
ES
ES
ES
CK,ES.LE
ES
ES
ES
ES

ES

ES
CK
ES

ES
CK,ES
CK,ES
CK,ES
ES

ES
CK,ES
ES
CK
ES

ES
CK,ES
CK,ES
ES

ES
CK,ES
ES

ES

ES
ES,LE
CK,ES
CK,ES
ES

ES
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EcorLocy oF OLb WoMAN CREEK ESTUARY AND WATERSHED

Order Pennales (cont’d)
Caloneis schumanniana

Caloneis thermalis

Cocconeis pediculus

Cocconeis placentula

Cocconeis placentula var. euglypta
Cocconeis placentula var. lineata
Cylindrotheca gracilis
Cymatopleura elliptica
Cymatopleura solea

Cymbella affinis

Cymbella caespitosa

Cymbella microcephala
Cymbella minuta

Cymbella naviculiformis
Cymbella prostrata

Cymbella silesiaca

Cymbella triangulum

Cymbella tumida

Cymbella tumidula

Cymbella turgidula

Denticula kuetzingii

Diatoma vulgaris var. distorta
Diatoma mesodon

Diatoma tenuis

Diatoma vulgaris

Entomoneis ornata

Epithemia adnata

Epithemia turgida

Eunotia arcus var. bidens
Eunotia bilunaris var. bilunaris
Eunotia bilunarius var. mucophila
Eunotia denticulata

Eunotia diodon

Eunotia exigua

Eunotia formica

Eunotia pectinalis

Eunotia sp.

Fragilaria capucina

Fragilaria capucina var. gracilis
Fragilaria capucina var. radians
Fragilaria capucina var. rumpens
Fragilaria capucina var. vaucheriae
Fragilaria construens

Fragilaria construens f. venter
Fragilaria crotonensis
Fragilaria fasciculata
Fragilaria leptostauron var. martyi
Fragilaria parasitica var. subconstricta
Fragilaria pulchella

Fragilaria tenera

Fragilaria ulna

Fragilaria ulna var. acus
Fragilaria ulna var. danica
Fragilaria ulna var. obtusa
Fragilaria ulna var. oxyrhynchus
Fragilaria ulna var. 1

Fragilaria virescens

Frustulia rhomboides

Frustulia vulgaris

Gomphonema acuminatum

Common Name
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom

Family
Naviculaceae
Naviculaceae
Achnanthaceae
Achnanthaceae
Achnanthaceae
Achnanthaceae
Nitzschiacea
Surirellacea
Surirellacea
Cymbellaceae
Cymbellaceae
Cymbellaceae
Cymbellaceae
Cymbellaceae
Cymbellaceae
Cymbellaceae
Cymbellaceae
Cymbellaceae
Cymbellaceae
Cymbellaceae
Epithemiacea
Fragilariaceae
Fragilariaceae
Fragilariaceae
Fragilariaceae
Naviculaceae
Epithemiacea
Epithemiacea
Eunotiaceae
Eunotiaceae
Eunotiaceae
Eunotiaceae
Eunotiaceae
Eunotiaceae
Eunotiaceae
Eunotiaceae
Eunotiaceae
Fragilariaceae
Fragilariaceae
Fragilariaceae
Fragilariaceae
Fragilariaceae
Fragilariaceae
Fragilariaceae
Fragilariaceae
Fragilariaceae
Fragilariaceae
Fragilariaceae
Fragilariaceae
Fragilariaceae
Fragilariaceae
Fragilariaceae
Fragilariaceae
Fragilariaceae
Fragilariaceae
Fragilariaceae
Fragilariaceae
Naviculaceae
Naviculaceae
Cymbellaceae

Location
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ES
ES
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CK
CKL,ES
LE
CKLES
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APPENDIX A. ALGAL FLORA AND LOWER) BEANTS

Order Pennales (cont’d)
Gomphonema affine

Gomphonema affine var. elongatum
Gomphonema amoenum
Gomphonema angustatum
Gomphonema angustatum var. citera
Gomphonema a. var. sarcophogus
Gomphonema angustum
Gomphonema augar var. spaerophorum
Gomphonema augur

Gomphonema clavatum
Gomphonema clevei

Gomphonema dichotomum
Gomphonema gracile
Gomphonema minutum
Gomphonema minutum f. lamanense
Gomphonema olivaceum
Gomphonema parvulum
Gomphonema truncatum
Gomphonema truncatum var. elongata
Gomphonema sp.

Gyrosigma acuminatum

Gyrosigma attenuatum

Gyrosigma exilis

Gyrosigma scalproides

Gyrosigma sp.

Hantzschia amphioxys

Meridion circulare

Meridion circulare var. constrictum
Navicula absoluta

Navicula agnita

Navicula arvensis

Navicula atomus

Navicula atomus var. permitis
Navicula bacillum

Navicula bahusiensis

Navicula capitata

Navicula capitata var. capitata
Navicula capitatoradiata

Navicula cincta

Navicula confervacea

Navicula contenta

Navicula cryptocephala

Navicula cryptotenella

Navicula cuspidata

Navicula decussis

Navicula elginensis

Navicula erifuga

Navicula goeppertiana

Navicula goeppertiana var. goeppertiana

Navicula goeppertiana var. monita
Navicula gregaria
Navicula grunowii var. 1
Navicula halophila
Navicula heimansii
Navicula hustedtii
Navicula ingenua
Navicula insocibilis
Navicula integra
Navicula lanceolata
Navicula menisculus

Common Name
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom

Family
Cymbellaceae
Cymbellaceae
Cymbellaceae
Cymbellaceae
Cymbellaceae
Cymbellaceae
Cymbellaceae
Cymbellaceae
Cymbellaceae
Cymbellaceae
Cymbellaceae
Cymbellaceae
Cymbellaceae
Cymbellaceae
Cymbellaceae
Cymbellaceae
Cymbellaceae
Cymbellaceae
Cymbellaceae
Cymbellaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Nitzschiacea
Fragilariaceae
Fragilariaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae

Location
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ES
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ES
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EcorLocy oF OLb WoMAN CREEK ESTUARY AND WATERSHED

Order Pennales (cont’d)
Navicula menisculus var. grunowii
Navicula menisculus var. upsaliensis
Navicula minima

Navicula minima var. pseudofossalis
Navicula minusculoides
Navicula molestiformis
Navicula monoculata

Navicula mutica

Navicula mutica var. ventricosa
Navicula pelliculosa

Navicula praeterita

Navicula pseudolanceolata
Navicula pupula

Navicula pupula var. aquaeductae
Navicula pupula var. rectangularis
Navicula pygmaea

Navicula radiosa

Navicula recens

Navicula rhynchocephala
Navicula salinarum

Navicula saprophila

Navicula schroeterii

Navicula seminulum

Navicula similis

Navicula splendicula

Navicula subminuscula
Navicula submolesta

Navicula tenelloides

Navicula tenera

Navicula tripunctata

Navicula tripunctata var. schizonemoides
Navicula trivialis

Navicula vaucherie

Navicula veneta

Navicula viridula

Navicula viridula var. germainii
Navicula viridula var. rostellata
Navicula viridula var. 1
Navicula spp.

Nedium affine

Nedium dubium

Nitzschia acicularis

Nitzschia acidoclinata
Nitzschia acuminata

Nitzschia admissoides

Nitzschia agnita

Nitzschia amphibia

Nitzschia angustata

Nitzschia angustatula

Nitzschia angustiforaminata
Nitzschia bita?

Nitzschia brevissima

Nitzschia capitellata

Nitzschia clausii

Nitzschia closterium

Nitzschia communis

Nitzschia commutatoides
Nitzschia compressa var. vexans
Nitzschia constricta

Nitzschia dissipata

Common Name
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatoms
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom
pennate diatom

Family
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Naviculaceae
Nitzschiacea
Nitzschiacea
Nitzschiacea
Nitzschiacea
Nitzschiacea
Nitzschiacea
Nitzschiacea
Nitzschiacea
Nitzschiacea
Nitzschiacea
Nitzschiacea
Nitzschiacea
Nitzschiacea
Nitzschiacea
Nitzschiacea
Nitzschiacea
Nitzschiacea
Nitzschiacea
Nitzschiacea

Location
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APPENDIX A. ALGAL FLORA AND LOWER BgANTS

Order Pennales (cont’d)
Nitzschia dissipata var. media
Nitzschia dubia

Nitzschia filiformis

Nitzschia fonticola

Nitzschia frustulum

Nitzschia frustulum var. perpusilla
Nitzschia fruticosa

Nitzschia gracilis

Nitzschia hantzschiana
Nitzschia hungarica
Nitzschia inconspicua
Nitzschia intermedia
Nitzschia levidensis

Nitzschia linearis

Nitzschia linearis var. subtilis
Nitzschia littoralis

Nitzschia microcephala
Nitzschia nereidis

Nitzschia palea

Nitzschia palea var. minuta
Nitzschia paleacea

Nitzschia parvula

Nitzschia perspicua

Nitzschia plana

Nitzschia pusilla

Nitzschia recta

Nitzschia reversa

Nitzschia sigma

Nitzschia sigmoidea
Nitzschia sinuata

Nitzschia sinuata var. tabellaria
Nitzschia sociabilis

Nitzschia solita

Nitzschia spiculum

Nitzschia stricta

Nitzschia subacicularis
Nitzschia supralitorea
Nitzschia tropica

Nitzschia tryblionella
Nitzschia tubicola

Nitzsc