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Chapter 1

Executive Summary

In support of proposed revisions to the Eufaula Reservoir Shoreline Management Plan (SMP) and the
supplement to the Master Plan (MP), the U.S. Army Corps of Engineers (USACE), Tulsa District is preparing
an Environmental Impact Statement (EIS) in order to comply with the National Environmental Policy Act
(NEPA) of 1969 (as amended) and other federal regulations. The environmental impact analysis in the EIS
focuses on reservoir-wide potential impacts as well as specific potential impacts associated directly with
the proposed development identified during the NEPA scoping process.

The primary purpose of this Terrestrial and Aquatic Habitats and Natural Resources Technical Report is to
ensure compliance with NEPA through identification of the existing condition of habitats and natural
resources within the Eufaula Lake study area and an analysis of potential impacts of the proposed actions.
Terrestrial and aquatic habitats, and the natural resources located therein, are integral components of the
aesthetic, cultural, and ecological identity of the Eufaula Lake study area. Therefore, habitats and natural
resources are important to consider in a revision of the Eufaula Lake Shoreline Management Plan.

Any impacts that may change the existing composition of habitats and wildlife could threaten recreational
opportunities, aesthetics, and the ecological balance of Eufaula Lake. This report provides information to
decision-makers to make determinations on whether to proceed with the changes to the SMP and the
supplement to the project MP.

The purpose of quantifying and characterizing the existing condition of terrestrial and aquatic habitats and
natural resources is to form the basis to assess potential environmental impacts of the alternatives for
shoreline management. The first step in evaluating habitats and natural resources is to identify the
regulatory framework, which consists of laws and agreements that dictate human interaction with natural
environments. For the Eufaula Lake EIS, applicable laws and agreements include, but are not limited to,
the Migratory Bird Treaty Act, the Fish and Wildlife Coordination Act, the Clean Water Act, and Executive
Order 11990.

After establishing the regulatory framework, a literature review was conducted to obtain all existing
information applicable to the characterization of habitats and natural resources within the Eufaula Lake
study area. This includes the application of visual data, including maps and GIS resources, which were used
to identify landscape ecoregions, vegetation communities within each ecoregion, and the
presence/absence of rare species. The literature review was supplemented with field data collected
through the completion of habitat transects, threatened and endangered species surveys, and a shoreline
habitat assessment. The combination of information from the literature and from the field enabled the
identification of the existing condition of aquatic and terrestrial habitat types and rare and common
wildlife present within the Eufaula Lake study area. The shoreline habitat assessment also allowed for
comparison between Eufaula Lake’s shoreline condition and the condition of lake shorelines throughout
the region.

Based on similar geology, climate, and vegetation, the Eufaula Lake study area can be split into four Eco-
regions: Northern Crosstimbers, Lower Canadian Hills, Osage Cuestas, and Scattered High Ridges and
Mountains. Within the four larger Eco-regions, terrestrial habitats are made up of seven vegetation
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communities. They include crosstimbers forest, oak-hickory forest, oak-pine forest, bottomland hardwood
forest, savanna, and prairie. Similarly, aquatic habitats, which include wetlands and open water habitats,
can be identified based on water depth, substrate, and vegetation. The six aquatic habitats within the
study area include palustrine forested wetland, palustrine forested dead wetland, palustrine scrub-shrub
wetland, palustrine emergent wetland, lacustrine littoral zone, and lacustrine limnetic zone habitats. Each
of the seven terrestrial vegetation communities and six aquatic habitats are assessed and described using
dominant plant species, hydrologic and geologic conditions, and other distinguishable characteristics.
Invasive species and rare and imperiled plant species are also discussed.

The habitat assessment concluded that forest communities are the most common terrestrial habitat along
the Eufaula Lake shoreline. Open habitats, including savanna and prairie, were most often embedded
within larger forest tracts, and when found in large expanses, were often degraded. The most common
aquatic habitats within the study area include the two lacustrine open-water habitats. Of the wetland
habitat types, bottomland hardwood/forested wetlands occupy the greatest aerial extent.

The results of the shoreline habitat assessment indicate that the majority of areas with poor overall
physical habitat conditions consist of shorelines with significant human disturbance designated Limited
Development (e.g., Site 15 — Eufaula Cove; Site 17 — N4250 Road; Site 28 — Blue Creek Road) or Public
Recreation (e.g., Site 25 — Arrowhead State Park; Site 30 — Hickory Point Recreation Area). These sites are
more likely to have maintained shorelines, boat docks, and high levels of human activity. Shorelines
designated Protected tend to have the highest Physical Habitat Complexity Index scores due to the
presence of riparian vegetation, aquatic vegetation, and underwater structure (i.e., boulders, woody
snags).

In comparison to other lakes within Plains and Lowlands and Eastern Highlands Eco-regions, Eufaula Lake
has moderate shoreline disturbance, average riparian quality, high littoral habitat conditions, and high
physical habitat complexity. However, when compared to national quality standards, physical habitat
complexity, riparian condition, and shoreline disturbance are in the low to moderate quality range.

The natural resources of the project area include threatened and endangered species, fish, mammals,
reptiles and amphibians, birds, and invertebrates. While the common and invasive species of each are
assessed as a group, the threatened and endangered species and species of special concern are discussed
individually. The threatened and endangered species potentially found within the Eufaula Lake study area
include the American burying beetle, Arkansas River shiner, and interior least tern. Field surveys confirm
the presence of the American burying beetle on the proposed Carlton Landing development property and
ONHI occurrence data indicate recent observances of the Arkansas River shiner and interior least tern. The
bald eagle, a federally-protected species, as well as the state imperiled alligator snapping turtle and
prothonotary warbler, a state species of concern, were observed during 2012 field surveys.

Once the existing condition of habitats and natural resources were determined, the potential impacts of
the No Action Alternative and four action alternatives on the future condition of habitats and natural
resources are analyzed. All alternatives were rigorously explored and objectively evaluated. An evaluation
of the No Action Alternative, described in Section 2.4.1., is also included to serve as a basis for comparison
for the evaluation of the action alternatives. Because USACE does not have a preferred alternative at this
time, the analyzed No Action and action alternatives span a range of potential future scenarios from a
strong emphasis on natural resource conservation to a strong emphasis on development of recreational
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opportunities and private exclusive uses. In considering potential impacts to terrestrial and aquatic
habitats, this discussion begins with the No Action Alternative and progresses from Alternative 1, which
emphasizes natural resource conservation, sequentially through Alternative 4, which emphasizes
recreational development opportunities and private exclusive uses.

Under each of the action alternatives, one of two potential shoreline vegetation management policies
would be applied to shorelines designated as Limited Development. The policies vary in the width of the
buffer that would be required to be left between the shoreline and the start of vegetation modification
activities. The two policy options are referred to as baseline buffers and extended buffers. Under the
extended buffer vegetation management policy, implemented under Alternatives 1 and 2, a buffer width of
55 to 95 feet wide would be established depending on slope, soil type, and vegetation cover type. The
baseline buffer vegetation management policy, which would be implemented under Alternatives 3 and 4,
would require smaller buffer zones of 30 to 70 feet in width. Larger buffer zones would be expected to
protect a greater amount of existing shoreline habitat from mowing and cutting and would likely have a
greater beneficial impact on water quality.

Likewise, the potential for disturbance to terrestrial and aquatic habitats would vary depending on the
alternative selected due to differences in the amount of land development and dock construction each
allows. The No Action Alternative would keep the status quo and would allow development within already
designated Limited Development and Public Recreation areas. This has the potential to result in the
construction of over 7,000 additional boat docks, which would likely alter shoreline habitats as compared
to the existing condition. Alternatives 1 and 2, which emphasize natural resource conservation, would
likely see an increase in the quality and quantity of both terrestrial and aquatic habitats resulting from an
increase in shoreline allocated as Protected. The quality and quantity of habitats would decrease slightly
under Alternative 3 and would decrease further under Alternative 4, as more shoreline allocated Protected
would convert to Limited Development and/or Public Recreation. Potential impacts on each specific
terrestrial vegetation community, wetland type, invasive species, and rare and imperiled species are
explained in detail in their respective sections.

Potential impacts of each alternative on existing natural resources were also evaluated. Many potential
impacts on natural resources are directly connected to potential alternative impacts on habitats, which are
discussed in Section 5.1. Therefore, to avoid redundancy, for many common species likely found within the
study area, potential impacts involving habitat loss or degradation are addressed generally with a
reference to appropriate sub-sections in Section 5.1. However, for listed species, all potential impacts are
covered completely.

The management of vegetation along the shoreline has a direct impact on natural resources in the study
area. The potential for impacts on natural resources varies by alternative due to the amount of habitat
disturbance that each allows and the width of the implemented buffer. The No Action Alternative would
reflect the existing condition and, except for additional development adjacent to already designated
Limited Development areas, would leave the shoreline relatively unchanged. Alternatives 1 and 2 with
their emphasis on natural resource conservation would likely see an increase in the quality and quantity of
habitats resulting from an increase in the shoreline acreage designated Protected. Protected shorelines
would favor native species best adapted to occupy core habitat zones. The quality and quantity of habitats
would decrease slightly under Alternative 3 and would decrease further under Alternative 4, as more

CDM
Smith 1-3

Document Code




Chapter 1 e Executive Summary

shoreline areas currently allocated Protected would convert to Limited Development and/or Public
Recreation.

In general, under the No Action Alternative potential impacts would likely result in a future condition
similar to the existing conditions described in Section 4.2.1 for most common species. However, for some
species, the potential for increased dock construction, increased recreation levels, fire suppression, and the
encroachment of forests into open habitats could adversely affect populations within the study area.

Potential impacts of the No Action Alternative would likely result in bald eagle populations and trends
similar to those described under the existing condition in Section 4.2.4.1. This future condition would be
characterized by the presence of a small number of resident breeding pairs with a larger migrant
population present during winter months. In the future, as bald eagle populations recover both statewide
and nationwide, the likelihood exists that populations of both resident and migratory birds would increase.

Potential impacts of the No Action Alternative would likely result in future tern population densities and
trends similar to those described for the existing condition in Section 4.2.4.2. The future condition would
be characterized by the presence of a small breeding population that utilizes river sand and gravel bars and
lakeshore beaches to nest. However, high levels of recreational activity on sandbars and sandy beaches,
including heavy use by off-road vehicles, could threaten local populations.

The future condition of the threatened piping plover and endangered whooping crane under the No Action
Alternative and each of the four action alternatives would likely be similar to the existing condition
described in Section 4.2.4.3. The combination of poor habitat quality and an absence of confirmed
observations make it unlikely that piping plovers utilize the Eufaula Lake study area and future conditions
expected under the proposed alternatives are unlikely to support plover populations. While, critical
habitat for the whooping crane is designated in the western part of Oklahoma and suitable habitat exists
within river systems upstream of Eufaula Lake, the study area and adjacent lands have had no recorded
crane observations since reservoir construction. Therefore, impacts associated with the proposed
alternatives should have no effect on the future condition of whooping cranes. Additionally, coordination
with USFWS has confirmed that the proposed alternatives would not impact piping plovers and whooping
cranes.

Under the No Action Alternative, the future condition of American burying beetle populations within the
study area would be expected to be similar to the distributions and trends described under the existing
condition in Section 4.2.5.1. Under the No Action Alternative, the future condition is characterized by
potential adverse impacts to beetles and their habitats within areas already scheduled for development
and within areas where future development is allowed.

Under Alternative 1, the future condition of most natural resources would improve relative to the No
Action Alternative due to increased protection of shoreline habitats, implementation of extended buffers
where development is allowed, and a reduction of indirect impacts, such as nutrient input and edge
effects, associated with increased development.

Alternative 1, with the increase in designated Protected shoreline and establishment of extended shoreline
buffers within remaining areas of Limited Development, would likely maintain Arkansas River shiner
populations in portions of the study area where they currently exist and may expand its distribution due to
a future reduction of impacts associated with human disturbance.
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With an emphasis on natural resource conservation, Alternative 1 is likely to maintain or expand
populations of rare bird species. Alternative 1 is likely to result in a small but stable population of bald
eagles consistent with the No Action Alternative but with an increasing population trend due to benefits of
buffer implementation and land protection. In addition, Alternative 1 is likely to maintain interior least
tern populations where they currently exist, and could facilitate range expansion into other areas of the
lake if sandbar and beach habitat is protected. Indirect impacts of Alternative 1 would likely include water
quality improvements due to a decrease in impervious surfaces contributing to runoff. Increased water
quality would benefit the small fish species that terns prey upon.

For all potential American burying beetle populations, the potential impacts of each individual action
alternative would vary depending on habitat type and extent of development. Alternative 1 would likely
preserve existing beetle populations and could facilitate range expansion. The implementation of
extended vegetation management policy buffers and the emphasis on natural resource conservation would
likely limit habitat alteration and fragmentation. This, combined with reduced edge effects, would benefit
potential carrion species, preserve preferred American burying beetle habitats, and reduce predator and
competitor densities.

The results of field surveys conducted in May 2012, as documented in Section 4.2.5.1 and Appendix D,
indicate that the American burying beetle is present within the shoreline areas of the Carlton Landing
proposed development. Therefore, revisions to the SMP and MP classifications that would accommodate
development in this location would likely affect resident American burying beetle populations. Under
Alternative 1, the proposed development at Carlton Landing would largely be the same as that described
under the No Action Alternative; however, the Limited Development on the south side of Longtown Arm
would be reallocated to Protected. While development of approximately 170 lots would still occur, direct
and indirect potential impacts to beetle populations and habitats would increase exponentially with the
magnitude and extent of land disturbance. Therefore, compared to the other proposed alternatives,
Alternative 1 would result in the fewest impacts to local American burying beetle populations.

As compared to Alternative 1, Alternative 2 designates less land as Protected. However, as compared to
the No Action Alternative, Alternative 2 implements extended vegetation management buffers, reduces
the maximum number of potential boat docks, and designates more land as Protected. Therefore, the
future condition of most natural resources would improve relative to the No Action Alternative, but
expected improvement would be less than that observed under Alternative 1.

Under Alternative 3, the future condition of most natural resources would decline relative to the No Action
Alternative due to a decrease in shorelines designated as Protected, increased dock construction, increased
recreational activity, and an increase in potential indirect impacts, such as sedimentation and invasive
species introduction, associated with increased development. However, unlike the No Action Alternative,
Alternative 3 establishes baseline vegetation management buffers, which would protect some shoreline
habitats. The increase in edge habitats would also likely favor species well adapted to human disturbance,
including the Canada goose, raccoon, mallard, striped skunk, American crow, and blue jay.

Alternative 3 emphasizes shoreline development in that it would allow an increase in dock construction,
dock access, and vegetation clearing due to a conversion of Protected shoreline to Limited Development.
Dock construction would degrade littoral habitats and development of adjacent lands would remove
vegetation; thereby, increasing sediment and nutrient inputs into aquatic habitats. The Arkansas River
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shiner needs specific stream flow regimes in order to successfully spawn and feed, and increased
development has the potential to alter flows through stream channelization, water withdrawal, erosion,
and sedimentation (USFWS 2001). Therefore, in comparison to the No Action Alternative, the future
condition under Alternative 3 would likely see a gradual decrease in the population of Arkansas River
shiners.

Under Alternative 3, future population and distribution trends of bald eagles within the study area would
be similar to those described under the No Action Alternative. The implementation of baseline
management buffers would likely result in water quality improvements benefiting eagle prey species, but
to a lesser extent than extended management buffers. Increased shoreline designated as Limited
Development would likely increase home and dock construction, making some areas of potential eagle
habitat unsuitable. Localized impacts may result in eagle relocation to more remote areas. However, 2012
surveys observed eagle activity in residential areas; therefore, limited development activity may not
disrupt eagle behavior at Eufaula Lake to the extent reported elsewhere.

The future condition of interior least terns under Alternative 3 would likely to be similar to that described
under the No Action Alternative due to the fact that the majority of observed tern populations currently
exist on protected shorelines that would not be reallocated. Implementation of baseline buffers would
likely result in reduced disturbance of shoreline habitats and a modest increase in water quality compared
to the No Action Alternative. However, increased development, dock construction, and recreational
activity associated with Alternative 3 would also be likely to inhibit range expansion of terns into other
portions of the study area.

Under Alternative 3, the implementation of baseline buffers would likely conserve American burying beetle
habitat not protected under the No Action Alternative. However, increased development and recreational
opportunities within the study area would likely lead to decreases in beetle populations in areas where
shoreline reallocation occurs. In addition to direct land disturbance, development increases artificial
lighting, which has been linked to decreases in populations of nocturnal insects such as the American
burying beetle. Additionally, the potential for increased development and recreation increases the
potential for habitat fragmentation and degradation. Habitat alterations often result in increases in
disturbed and edge habitats, which favor beetle predators and carrion competitors.

While artificial lighting and habitat fragmentation can affect American burying beetle populations,
potential adverse impacts generally result from ground disturbance. Direct impacts to these beetles during
inactive and active periods may occur as a result of vegetation clearing, heavy equipment operation, fuel
and chemical contamination of the soil, grading, soil excavation, and filling and reseeding of disturbed
areas (FHWA 2009). Under Alternative 3, the probability of ground disturbance increases; therefore,
American burying beetle populations within the study area would be more likely to suffer potential
impacts.

In comparison to the No Action Alternative, under Alternative 3, additional shoreline within the proposed
Carlton Landing site would be designated Limited Development. While the increase in Limited
Development would allow for more dock construction, the scale and extent of the proposed Carlton
Landing development would be similar to that described under the No Action Alternative. Therefore,
potential impacts to local American burying beetle populations would likely be similar to those described
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under the No Action Alternative with direct adverse impacts associated with areas where current or
potential future development is allowed.

As compared to Alternative 3, Alternative 4 designates more land as Limited Development and reallocates
approximately eight miles of shoreline from Protected to Public Recreation. Alternative 4 also allows for
full build out of proposed facilities at the Carlton Landing development property.

Therefore, the future condition of most natural resources would decline relative to the No Action
Alternative and the other three proposed action alternatives due to a decrease in shorelines designated
Protected, increased dock construction, increased recreational activity, and an increase in indirect impacts,
such as infrastructure expansion and nutrient inputs associated with increased development. However,
unlike the No Action Alternative, Alternative 4 establishes baseline vegetation management buffers, which
will protect some shoreline habitats. The increase in edge habitats would also likely change relative
abundances of most natural resource groups by increasing populations of generalists adapted to human
disturbance and decreasing populations of species adapted to core habitats.

Alternative 4 would likely have similar potential impacts on the Arkansas River shiner as Alternative 3, but
would increase the amount of recreational use substantially. Increased boat traffic and swimming in
littoral zones could lead to substrate disturbance and the removal of aquatic vegetation. Therefore,
Alternative 4 would likely decrease the quality of shiner habitat in areas of heavy development and high
recreational activity, leading to a decrease in currently established populations.

The close proximity of a confirmed Arkansas River shiner observation to the proposed Carlton Landing
development indicates that planned development at that site could impact the Arkansas River shiner.
While impacts to adjacent shiner population s under Alternatives 1, 2, and 3 would likely reflect the No
Action Alternative, under Alternative 4, the construction of boating facilities and other shoreline
recreational facilities could significantly transform the shoreline and impact adjacent shallow water
habitats. Additionally, proposed channel dredging would likely alter currents and substrate, which could
displace resident shiners.

Compared to Alternative 3, potential habitat and water quality impacts under Alternative 4 could be more
pronounced due to higher levels of development and recreation. Therefore, the future condition of bald
eagles and interior least terns under Alternative 4 would likely be characterized by habitat loss and
population declines. Full build-out of the Carlton Landing proposed development would likely displace any
eagles and terns that may frequent the area. While no eagle activity was observed during 2012 surveys,
suitable habitat conditions exist, particularly on Roundtree Landing, and USACE staff report frequently
observing eagle activity there. However, the lack of observed nests in the area makes it likely that
displaced eagles would be migrants that would relocate to more suitable lake habitats. Along the northern
shoreline of Roundtree Landing, and in other suitable tern habitats, increased development and
recreational opportunities provided by Alternative 4 would likely result in increased lake usage and human
disturbance, thereby, confining tern populations to existing protected areas.

Compared to Alternative 3, potential impacts of Alternative 4 on American burying beetle populations
would likely be magnified and more widespread due to increased land disturbance associated with an
increased number of shoreline areas being reallocated from Protected to Limited Development and Public
Recreation. Alternative 4 would allow for the reallocation of shoreline located at Carlton Landing, which
would enable full build-out including the proposed development of approximately 2,570 home lots and
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associated community facilities. Full-build out would likely result in the development of approximately
1,650 acres of confirmed American burying beetle habitat. This level of land disturbance, especially if
conducted during the underground, inactive period in the lifecycle of the species, would likely result in
direct beetle mortality and the destruction of suitable beetle habitat. Planned recreational facilities along
the lake shoreline would also likely result in adverse impacts to beetle populations as protected buffers in
these areas would not be required. Increased recreational activity would also likely drive potential carrion
species from the area, depriving American burying beetles of necessary food and reproductive sources.

If an alternative would likely adversely affect shoreline habitats and natural resources within the Eufaula
Lake study area, mitigation measures could be necessary. Mitigation includes the avoidance, minimization,
rectification, reduction, and compensation for impacts associated with an action (40 CFR 1508.20). As a
condition for shoreline reallocation, USACE could implement the following measures to mitigate the
potential impacts of human disturbance on terrestrial and aquatic habitats and the natural resources that
reside therein.

Under the No Action Alternative and the four action alternatives, the majority of shoreline construction on
government properties would likely consist of paths, boardwalks, fencing, and other structures involved
with lake and boat dock access. Best Management Practices (BMPs) should be used by construction
contractors to avoid and minimize temporary construction impacts from the installation of shoreline
structures. Potential BMPs include, but are not limited to, minimizing the amount of clearing and exposed
soil, installing sedimentation controls, and protecting streams and waterways from unnecessary
disturbance.

Shoreline construction consisting of lake access structures would likely be connected to boat dock and
marina construction. Although no shoreline reallocation is proposed under the No Action Alternative, the
maximum number of boat docks that could be potentially constructed within the Eufaula Lake study area
could increase to 8,746 docks. This increase is due to the amount of shoreline that is allocated as Limited
Development but which is currently undeveloped. The four action alternatives would likely result in
varying degrees of boat dock and marina construction. Alternatives 1 and 2 would allow a maximum of
2,278 and 5,873 docks, respectively. Alternatives 3 and 4 would allow a maximum of 11,844 and 15,459
docks, respectively. In addition, Alternative 4 would allow for the construction of a marina at the Carlton
Landing propsosed development.

The increase in boat dock construction would likely adversely impact shoreline wetlands and littoral zones
and the species occupying these fragile habitats. In order to minimize potential impacts to the surrounding
shoreline, boat dock and marina construction could include adherence to the National Oceanic and
Atmospheric Administration’s (NOAA) voluntary Clean Marina Initiative or mitigation for minor impacts to
local fisheries and other aquatic wildlife as directed by USFWS and enforced by ODWC.

Within the Eufaula Lake study area, only floating docks are permitted. Therefore, environmental concerns
specifically attributed to floating docks must be considered. The most common type of dock flotation is
expanded polystyrene foam (EPS), which has been known to degrade and impact fish and wildlife (Marcy
and Jackson 2009). Flotation product recommendations include floatable foams encapsulated in
polyethylene or other surface covering, closed-cell polyethylene, and dedicated plastic float drums (Marcy
and Jackson 2009). Several additional measures, including construction techniques and recycling of old
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flotation, can minimize the potential impact of floating dock construction and long-term deployment on
the surrounding shoreline environment.

Under the No Action Alternative, the future condition of wetlands and surface waters would likely be
similar to that described for the existing condition. However, the potential for approximately 7,000
additional boat docks in areas designated as Limited Development would likely result in wetland and
surface water degradation in these areas. In comparison to the No Action Alternative, Alternatives 1 and 2,
which emphasize shoreline protection, would likely result in less disturbance and degradation of wetlands
and surface waters. Conversely, Alternatives 3 and 4, which allow for additional boat dock construction in
comparison to the No Action Alternative, would likely result in increased wetland and surface water
degradation.

For the No Action Alternative and all four action alternatives, BMPs should be used to avoid and minimize
disturbance to shoreline wetlands and surface waters. These BMPs include, but are not limited to,
restriction of heavy equipment use in wetlands, quick re-establishment of vegetation and exposed soil, and
implementation of erosion and sedimentation control measures.

The Oklahoma Comprehensive Wetland Conservation Plan also recommends measures to mitigate wetland
losses. Successful mitigation of Oklahoma’s wetland losses requires characterization of wetland functions,
a thorough inventory of wetland resources, and a comprehensive monitoring system to track wetland gains
and losses. The plan recommends that the state should look at establishing a wetland bank(s) to guide
financial resources into constructive projects to restore, enhance, and create wetlands, in that order of
priority (OCC 1996). The Oklahoma Department of Transportation is in the process of establishing a
wetland bank for use in mitigating highway construction projects. This effort could serve as a model for
the development of a statewide program and establishment of a wetland bank within the Eufaula Lake
watershed that could be used to offset potential wetland impacts within the study area (OCC 1996).

The majority of pollution in the Eufaula Lake study area, including siltation, pesticides, suspended solids,
and nutrients, come from non-point sources. Addressing Eufaula Lake’s shoreline erosion is one step
towards remediation of the in-lake turbidity problem. Suspended solids, whether washed in from the
drainage basin or re-suspended in the reservoir, serve to prevent or eliminate the establishment of an
aquatic plant community in the littoral zone. Littoral plants are essential to a healthy functioning reservoir
ecosystem. In addition to the benefits provided the biological community, aquatic plants inhibit the
physical process of shoreline erosion. Bioengineering, such as coir geotextile rolls (CGR), or live staking can
halt the erosive process long enough to allow for establishment of a healthy aquatic plant community.

Due to the confirmed presence of the American burying beetle within the survey area containing the
proposed Carlton Landing, Roundtree Landing, and adjacent lands, any proposed modification to the SMP
that has the potential to affect this species would require an ESA Section 7 consultation with USFWS. No
federal action is authorized that is likely to jeopardize the continued existence of the American burying
beetle unless ESA Section 7 consultation addressing the effects of the proposed action has been
completed.

According to the 2012 updated USFWS guidance, bait-away and trap-and-relocate procedures are no
longer allowed as the primary means of avoiding potential impacts to the American burying beetle.
Mitigation would likely be determined on a case-by-case basis through consultation with USFWS.
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The bald eagle has also been documented in several areas of the Eufaula Lake study area, including areas
near Brooken Cove, Mill Creek WMA, and Roberts Ridge. The seasonal and large geographic spread of
these and other recent sightings suggest a low-density widespread resident population supplemented by a
larger number of winter residents. While USFWS has documented recent nesting activities, no nests, nest-
building activities, or eagle courtship were observed during several winter, spring, and summer surveys.

Due to the documented presence of eagles during breeding and non-breeding seasons, construction
activities within the Eufaula Lake study area may come into contact with bald eagles. Avoidance of bald
eagles nests would be the primary mitigation measure. Nesting bald eagles are most sensitive to
disturbance during courtship, laying, and incubation. Thus, it is prudent to complete large-scale shoreline
construction projects in potential bald eagle nesting areas during non-nesting periods from late-September
until early-January.

If construction activities must be completed during nesting and rearing months, USFWS has guidelines and
recommendations that should be followed (USFWS 2006). Under these management guidelines, no
construction activity should take place within a one mile radius of a nest tree during the breeding season.
However, the guidelines suggest that the buffer area only be “roughly circular”, with the intent being to
limit disturbance along flight paths to and from foraging areas. Therefore, the shape of the buffer might be
altered to accommodate construction within one mile of an active nest during the breeding season.

While encountering a resident breeding bald eagle is possible, most bald eagles in Oklahoma tend to be
non-breeding, winter visitors. Bald eagles are less sensitive throughout this non-nesting period, but
construction activities should attempt to avoid established roost and feeding sites. Permanent landscape
changes may force eagles to seek out other, less desirable roosting and foraging areas. Therefore, it is
recommended that large shoreline trees be preserved whenever possible to provide potential perching and
nesting tress for bald eagles.

If any listed species are encountered during shoreline construction, all activities would need to cease and
USFWS notification would be required. If listed species are encountered during recreational activity, any
action that serves to harass or harm the individual(s) would be prohibited.
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Introduction

Eufaula Lake is a reservoir located in the upper Arkansas River basin, on river mile 27 of the Canadian River,
in McIntosh County, Oklahoma. The reservoir incorporates several major tributaries of the Arkansas River
including the North Canadian River, South Canadian River, Deep Fork River, and Gaines Creek, all of which
come together in east-central Oklahoma immediately south of the Arkansas River. The U.S. Army Corps of
Engineers (USACE) constructed Eufaula Lake between 1956 and 1964. The authorized purposes of the lake
are flood control, water supply, hydroelectric power, and navigation. Eufaula Lake has approximately 808
miles of shoreline and contains approximately 105,500 surface acres of water, making it the largest lake
located entirely within the state of Oklahoma. In addition to McIntosh County, associated counties include
Haskell, Latimer, Okmulgee, and Pittsburg Counties. USACE is responsible for managing the lake’s land and
water resources.

The Tulsa District intends to revise the Eufaula Reservoir Shoreline Management Plan (SMP) and to
supplement the project Master Plan (MP). The Tulsa District is preparing an Environmental Impact
Statement (EIS) in order to comply with the National Environmental Policy Act (NEPA) of 1969 (as
amended) and the Council on Environmental Quality’s (CEQ) Regulations (40 CFR 1500-1508), as reflected
in the USACE Engineering Regulation, ER 200-2-2. The EIS will address the potential impacts of the SMP
revision and MP supplement from a lake-wide perspective, as well as evaluate potential environmental
impacts of specific proposed developments at the reservoir identified during the NEPA scoping process.

It is expected that different aspects of the physical and cultural environment will be affected differently by
proposed developments and by revising the SMP and supplementing the MP. Therefore, the study area
may encompass varying areas as appropriate to each aspect of the environment, and the level of
environmental analysis should be commensurate with the study area and the potential effects, including
cumulative effects, of the SMP revision and associated proposed developments. For example, the analysis
focuses specifically within the proposed development areas for an assessment of potential direct impacts
on individual animals, especially concerning species listed as threatened or endangered. Alternately, the
analysis focuses on the entire reservoir where appropriate, as with an assessment of dominant habitat
types and important reservoir fisheries.

The primary purpose of this Terrestrial and Aquatic Habitats and Natural Resources Technical Report is to
support the NEPA process through identification of the existing condition of habitats and natural resources
within the Eufaula Lake study area and an analysis of potential impacts of the alternatives under
consideration. Terrestrial and aquatic habitats, and the natural resources located therein, are integral
components of the aesthetic, cultural, and ecological identity of the Eufaula Lake study area. Therefore,
habitats and natural resources are important to consider in a revision of the Eufaula Lake SMP.

The dominant terrestrial and aquatic habitat types, including open water expanses and shallow littoral
inlets shrouded by dense stands of crosstimbers and oak-pine forests occupying rocky shorelines give
Eufaula Lake its identity and support a wide variety of fish and wildlife. The natural resources of Eufaula
Lake, especially prized fish and game species, are woven into the cultural fabric of the area. The Eufaula
Lake study area contains renowned bass and crappie fisheries and ample waterfowl and white-tailed deer
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populations. Hunting and fishing are popular recreational activities and for many Oklahomans is a way of
life. In addition, healthy wildlife populations make Eufaula Lake a prime destination for birdwatching,
hiking, and canoeing.

While the habitats and natural resources of the Eufaula Lake study area are important aesthetically,
culturally, and recreationally, their most significant contribution to the study area is ecologically. The
presence of riparian forests and wetland areas along the shoreline help reduce erosion and contribute to
water clarity. The absence of large areas of shoreline development reduces nutrient inputs that may foster
algal blooms and contribute to poor water quality. Optimal water quality is of significant concern to
boaters and swimmers and, combined with the presence of underwater structure, including buttonbush
and stands of standing dead timber, provide the habitat conditions needed for healthy fish populations.
Where development is present, plant roots help absorb excess nutrients from fertilizers, manure, leaking
septic tanks, and municipal sewage.

Potential impacts that would change the existing composition of habitats and wildlife could threaten
recreational opportunities, aesthetics, and the ecological balance of Eufaula Lake. This report provides
information to decision-makers to make determinations on whether to proceed with proposed changes to
the SMP and the MP.
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Methods for Impact Evaluation

3.1 Quantify and Characterize Terrestrial and Aquatic Habitats

The purpose of this report is to quantify and characterize terrestrial and aquatic habitats associated with
Eufaula Lake for the existing environment section of the EIS on the Shoreline Management Plan revision
and Master Plan supplement. This forms the basis to assess potential environmental impacts of the
alternatives for shoreline management and to analyze potential cumulative impacts of the alternatives.
Terrestrial and aquatic habitats include natural areas on land adjacent to the lake and in the lake.
Characterization of these areas provide indicators of the habitats present for wildlife and waterfowl,
including any federal or state listed species, that may be of concern.

3.1.1 Regulatory Framework

Section 1502.25 of the NEPA regulations require that draft EISs be prepared concurrently and integrated
with environmental analyses and related surveys and studies required by other federal statutes (40CFR
1502.25). With respect to terrestrial and aquatic habitats those statutes would include the Migratory Bird
Treaty Act, the Fish and Wildlife Coordination Act, the Clean Water Act, and Executive Order 11990.

3.1.1.1 Clean Water Act

The Clean Water Act (CWA) establishes the basic structure for regulating discharges of pollutants into the
waters of the United States and regulating quality standards for surface waters. Section 404 of the Clean
Water Act requires permits for the discharge of dredged or fill material into any water of the US, including
wetlands (33 USC 1344). The U.S. Environmental Protection Agency (USEPA) guidelines (40 CFR 230 et
seq.), United Sates Army Corps of Engineers (USACE) regulatory guidelines (33 CFR 320 et seq.), and NEPA
guidelines (40 CFR 1500 et seq.) are the substantive environmental criteria used to evaluate permit
applications submitted to USACE. Mitigation measures for potential impacts are considered only after the
applicant shows that no practicable alternatives are available to achieve the basic project purpose with a
lesser environmental impact. Section 404(b)(1) guidelines prohibit discharges of dredged or fill material
into waters of the US, including wetlands, if a practicable alternative to the proposed discharge exists that
would have less adverse impacts on the aquatic ecosystem (provided that the alternative does not cause
other significant adverse environmental impacts) (40 CFR 230[a]).

The CWA made it unlawful to discharge any pollutant from a point source into navigable waters, unless a
permit was obtained. The National Pollutant Discharge Elimination System (NPDES) permit program
controls discharges. Point sources are discrete conveyances such as pipes or man-made ditches. Individual
homes that are connected to a municipal system, use a septic system, or do not have a surface discharge
do not need an NPDES permit; however, industrial, municipal, and other facilities must obtain permits if
their discharges go directly to surface waters.

3.1.1.2 Executive Order 11990

Executive Order 11990 requires that federal agencies ensure that their actions minimize the destruction,
loss, or degradation of wetlands. It also assures the protection, preservation, and enhancement of the
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nation’s wetlands to the fullest extent practicable during the planning, construction, funding, and
operation of projects.

3.1.2 Data Collection Methods

The goal of this report is to produce a terrestrial and aquatic habitat map for Eufaula Lake that identifies
the locations and quantities of these habitat types. Using existing available information including the
ecoregions of Oklahoma (Woods et al. 2005) that are based on the Omernik (1987) classification system, a
new comprehensive habitat map was developed. This new habitat map is based on the collection of
existing available data, including the Oklahoma GAP land cover digital vegetation data from USACE, and
field verification of the habitats for the Eufaula Lake EIS study area and for the area described in the
Carlton Landing development proposal.

Existing available data was collected that assisted in the development of the new habitat map including
existing habitat maps of the Eufaula Lake area, reports pertaining to these habitats, reports pertaining to
the occurrence of federal and state listed species, aerial photographs, topographic maps, soils maps and
reports, wetland maps, bathymetric maps and data from the following sources:

= Oklahoma Department of Wildlife Conservation (ODWC)

Oklahoma Natural Heritage Inventory (ONHI) GIS database
= USFWS including the National Wetland Inventory (NWI)
= United Sates Geological Survey (USGS) including quadrangle maps
= USACE including the Oklahoma GAP land cover dataset
= USEPA
= National Resource Conservation Service (NRCS) including soil maps, and
= Other state and federal agencies as appropriate
A list of important habitat resources collected is as follows:

=  Woods et al. (2005), Ecoregions of Oklahoma,
http://www.epa.gov/wed/pages/ecoregions/ok eco.htm

= Hoagland (2000), The Vegetation of Oklahoma: A Classification for Landscape Mapping and
Conservation Planning

= USGS (1992), Oklahoma GAP land cover dataset, digital data obtained November 17, 2011 from U.S.
Army Corps of Engineers, Tulsa District

= USFWS (1980), Habitat Evaluation Procedures (HEP), http://www.fws.gov/policy/ESMindex.html

=  Bailey (1995), Description of the Ecoregions of the United States,
http://www.fs.fed.us/land/ecosysmgmt/

= Cowardin et al. (1979), Classification of Wetlands and Deepwater Habitats of the United States
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= ODWC (1993), Oklahoma'’s Biodiversity Plan: A Shared Vision for Conserving Our Natural Heritage,
http://www.wildlifedepartment.com/wildlifemgmt/biodiversity.htm

= ODWC (2005), Oklahoma Comprehensive Wildlife Conservation Strategy,
http://www.wildlifedepartment.com/CWCS.htm

=  ONHI (2005), Oklahoma Vascular Plants Database,
http://www.oknaturalheritage.ou.edu/vegmap.htm

3.1.3 Analysis Methods

The terrestrial and aquatic habitat map for the lake that identifies the locations and quantities of existing
habitat types was developed in GIS format (geo-referenced). A base habitat map of the Eufaula Lake EIS
study area was developed based on maps, aerial photographs, reports and data as described above. An
appropriate number of smaller maps representing the Eufaula Lake EIS study area (a subset of the base
habitat map) were developed to present the results at a scale that provides a meaningful representation
for understanding and interpretation. The base habitat map and the smaller habitat maps indicate the
major terrestrial and aquatic habitat types in the Eufaula Lake EIS study area. Each habitat type location in
the Eufaula Lake EIS study area is represented by a polygon. Digitization of polygons provided quantitative
data for each habitat type.

The terrestrial habitat types are classified according Woods et al. (2005). This classification system was
selected because it has been updated recently, provides a classification of habitat that is easy to
understand and use, and is at a scale appropriate for use in the EIS. This classification system indicates that
there are four eco-regions in the Eufaula Lake EIS study area, as follows.

= Northern Cross-timbers Eco-region

=  Lower Canadian Hills Eco-region

=  Osage Cuestas Plains Eco-region

= Scattered High Ridges and Mountains Eco-region

The classification system also indicates that there are seven major vegetation associations or habitat types
in the Eufaula Lake EIS study area (some areas may be classified as a combination of these habitat types).
All but “bottomland hardwood forest” are strictly terrestrial habitats.

= Qak-hickory forest

= Crosstimbers forest

= Qak- pine forest

= Savanna

= Bottomland hardwood forest

=  Tall-grass prairie
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The aquatic habitats types were classified according to Cowardin et al. (1979) Classification of Wetlands
and Deep Water Habitats. A preliminary evaluation of National Wetlands Inventory (NWI) maps indicates
that there are six major aquatic habitat types in the Eufaula Lake EIS study area (some areas may be
classified as a combination of these habitat types). The Lacustrine Limnetic Unconsolidated Bottom habitat
type is non-vegetated.

= Palustrine Forested Broad-leaved Deciduous (PFO1)

=  Palustrine Forested Dead (PFO5)

= Palustrine Scrub-Shrub Broad-leaved Deciduous (PSS1)
=  Palustrine Emergent Persistent (PEM1)

=  Lacustrine Littoral Unconsolidated Shore (L2USC)

= Lacustrine Limnetic Unconsolidated Bottom (L1UBH)

After the habitat maps indicating the major terrestrial and aquatic habitat types in the Eufaula Lake EIS
study area were developed, field verification of these habitat types occurred. Initially, the preliminary
habitat maps were used to guide habitat field verification. The approach to verification was to visit at least
two locations within the Eufaula Lake EIS study area for each major aquatic and terrestrial habitat type.
Due to the size of the lake and the technical and logistical challenges associated with sampling along the
bottom, open water habitat conditions were determined based on previous studies and a review of the
literature. All other habitat types were field verified.

Modification to the habitat maps was conducted following field verification. Field verification also included
an evaluation of habitats that could support federal and state listed species. Field verification of the
presence of these habitats and listed species was provided. Specific sampling was warranted for some
listed species in some locations and any such sampling was implemented pursuant to USFWS guidelines
(e.g. American burying beetle surveys).

After the habitat types were verified, transects were established for each of six terrestrial and three
aquatic vegetated habitat types. Due to similar soils, hydrology, and vegetation communities, palustrine
forested wetlands and bottomland hardwood forests were assessed as one habitat community, leaving
eight total habitats. The terrestrial vegetation transects were 100 to 200 feet (30.5 to 61 meters) in length
and 20 feet (6.1 meters) in width and were established in an appropriate ordinal direction at each selected
habitat location. To the extent possible, the vegetation transects were not located in ecotones. Species
composition of the canopy, sub canopy and ground cover strata (if present) were determined. This
provided a qualitative description of the habitat types in the Eufaula Lake EIS study area.

3.1.4 Shoreline Habitat Assessment

The lacustrine habitats (littoral and limnetic) were assessed based on the USEPA Lake and Reservoir
Bioassessment and Biocriteria: Technical Guidance Document (EPA 2007) and the National Lake
Assessment (NLA) Field Operations Manual (USEPA 2007). These protocols were established to assess the
condition of lakes throughout the United States and to establish regional baseline conditions for
comparison. They were designed to be reproduced at the local level and the Eufaula Lake shoreline habitat
assessment closely followed these methods and analyses.
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The lake habitat assessment consists of both watershed and in-lake observations. Several watershed
parameters were obtained or estimated from existing sources of information such as maps and GIS. These
included lake area, maximum and average depth, shoreline length, watershed area, watershed slope, soil
types, geology, and land use of the surrounding watershed. This data was used to classify the lake into a
category that allowed comparisons to regional water quality and habitat standards. The in-lake
observations included physical and chemical measurement data and a shoreline habitat assessment based
on the USEPA Environmental Monitoring and Assessment Program (EMAP) lake habitat assessment
methodology (EPA 1994b). This shoreline habitat assessment methodology includes a littoral zone
assessment component and a riparian zone assessment component.

The littoral zone assessment was used to characterize a littoral zone 33 feet (10 meters) wide beginning at
the shoreline and 50 feet (15 meters) in length, and included dominant vegetation and percent cover,
depth, surface film, substrate, macrophyte cover, and fish cover. A list of littoral zone assessment
parameters is presented in Table 3-1.

Table 3-1. Littoral Zone Assessment Parameters for Eufaula Lake

Chemical

Water Temperature Specific Conductivity

pH Turbidity

Dissolved Oxygen Chlorophyll A (if possible)
Physical

Water Odors Trophic State

Surface Scum/OQils Site Depth

Water Color Secchi Disk (Water Clarity)
Aquatic Vegetation Substrate Odors
Macrophtye Total Cover Substrate Deposits/Contamination
Fish Habitat & Cover Substrate Grain Size
Invasive Species Woody Debris

The riparian zone assessment was used to characterize the riparian zone 50 feet (15 meters) wide
beginning at the shoreline and 50 feet (15 meters) in length, and included bank features, riparian
vegetation, substrate, and human influences. A list of riparian zone assessment parameters is presented in
Table 3-2. The shoreline boundary is defined as the approximate interface between “lake-like” conditions
and riparian or wetland conditions. In most cases, the shoreline was easily identified by the ordinary high
water mark.

Table 3-2. Riparian Zone Assessment Parameters for Eufaula Lake

Physical

Riparian Vegetation Strata Bank Angle

Riparian Vegetation Community Composition Bank Stability

Invasive Species Substrate Odors

Ecological Integrity Substrate Deposits/Contamination
Human Influences Substrate Grain Size

Lake Management Activities Woody Debris
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The shoreline habitat assessment was performed at several locations in the study area, including the area
described in the Carlton Landing development proposal. The assessment focused on Protected and Limited
Development shoreline allocation areas, particularly those areas where the shoreline allocation is proposed
to be changed from Protected to Limited Development under various alternatives. This information along
with available data and reconnaissance information was used to determine the location for the shoreline
habitat assessments.

The field team consisted of two professionals familiar with the USEPA lake assessment protocols. The
shoreline habitat locations were accessed primarily by foot, but some were accessed by boat. The
shoreline site habitat assessment data sheet (Figure 3-1 and Figure 3-2) was used to standardize the
assessment process and enabled quick collection of all necessary data. The Eufaula Lake shoreline habitat
assessment data sheet draws heavily on the NLA Field Operations Manual lake profile and assessment
forms.

The field team first documented sampling conditions including date, time and weather. Water depth was
measured using sonar or a calibrated depth pole. Water quality parameters including water temperature,
pH, dissolved oxygen, and specific conductivity were measured with a YSI multiprobe datasonde.
Calibration of the datasonde was completed at the beginning of each sampling day in accordance with the
manufacturer’s instructions. Turbidity was measured with a turbidity meter. Chlorophyll A was either
measured with a chlorophyll probe or a sample was collected for laboratory analysis. Chlorophyll A values
assisted in determining trophic state. If chlorophyll A measurements were not possible, trophic state was
determined qualitatively through visual observations of algal abundance and the potential impact of
nearby nutrient sources. Secchi disk transparency measurements were also collected to measure water
clarity. Any observed water odors, surface scum, and water color was documented. All measurements
were recorded on the shoreline habitat assessment data sheet.

The littoral zone physical assessment parameters include aquatic vegetation, fish cover and habitat, and
characterization of the bottom substrate. Aquatic vegetation was assessed according to type (submergent,
emergent, floating), frequency (absent, sparse, moderate, heavy, dense), and total cover with space to list
dominant species. Any observed invasive species, including hydrilla, salvinia, and zebra mussels, were
documented. Habitat features that provide fish cover were assessed using the same frequency scale used
to assess aquatic vegetation. The level of abundance of aquatic vegetation, inundated vegetation, woody
debris, overhanging vegetation, ledges, boulders, and human structures such as docks and landings
resulted in an overall fish cover scores. Fish macrohabitat classification also took human disturbance and
dominant substrate into consideration. Bottom substrate was assessed by making multiple probes using a
long tube (e.g., 3-m PVC pipe) if the bottom was not visible. Soft sediment was brought to the surface and
hard sediments were identified using the sediment tube. Grain sizes and frequency was recorded.
Sediment color, odor and any deposits was also recorded.

The riparian zone physical assessment parameters include vegetation type and aerial coverage, shoreline
substrate, bank features, ecological integrity, and human influences. Shoreline vegetation was divided into
three layers: canopy, understory, and ground cover. Vegetation type was recorded for the canopy and
understory. Aerial coverage was assessed for all three layers using the same frequency scale used to assess
aquatic vegetation in the littoral zone (absent, sparse, moderate, heavy, dense). Any observed riparian
invasive species were documented.
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Figure 3-1. Eufaula Lake Shoreline Habitat Assessment Data Sheet (front - containing sampling conditions and
littoral zone assessment parameters)
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Figure 3-2. Eufaula Lake Shoreline Habitat Assessment Data Sheet (back - containing riparian zone assessment
parameters)

CDM
Smith 3-8

Document Code




Chapter 3 e Methods for Impact Evaluation

Substrate odors, deposits, and color were recorded. Visual estimates of grain sizes and the frequency at
which each sizewas observed was also documented. Bank feature measurements were made with a
surveyor tape and a depth pole. It is important to characterize the bank features to estimate the level of
erosion and potential sources of excess sedimentation.

Human disturbances may have profound impacts on shoreline habitats. The field team documented the
presence or absence of a variety of human influences. These included buildings, park facilities, docks,
walls, trash, roads, agriculture, maintained lawns, logging, pipes, and construction. The shoreline habitat
assessment also documented the level of intensity of any lake management activities including liming,
chemical treatments, angling pressure, macrophyte control, and significant water level fluctuations.

The field team assigned an overall ecological integrity score and documented any wildlife observed. Any
possible cause of impairment was noted. The presence of higher-order consumers is an indication of a
healthy food web and was recorded. Similarly, the absence of an expected organism is an important
observation. The number of photographs taken at each location was recorded.

The field team reviewed the data sheets for accuracy, completeness, and legibility. The data from the
datasheets was formatted for a direct comparison with accepted water quality standards and regional lake
values from the NLA. Water quality data, such as dissolved oxygen was compared to the fish and wildlife
propagation beneficial use designation outlined in the USEPA Water Quality Handbook and used by state
agencies including the Oklahoma Water Resources Board (OWRB). If a particular location fails to meet the
designated use standard for a water quality parameter it will help pinpoint potential areas with d