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ADEM i Alabama Department of Environmental Management

Ala.i Alabama

API'T Air Pollution Index (kilogram®r pounds; calculated as total pounds of the six most hazardous
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AQI T Air Quality Index (of the EPAscale from 0 to 500, withighernumbersndicatingpoorerair
quality)

AWW i Alabama Water Watch (volunteergram of Auburn University)

ARD i automated recording device (for a study of anuran amphibians)

ASABE 1 American Society of Agricultural and Biological Engineers

Au-OpMA T the AuburrOpelika metropolitan area (in adjaceme . County)

Bdi Batrachochytrium dendrobatid{ghytrid fungal pathogen of amphibians)
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BMP i bestmanagement practise

cfsi cubic feet per second
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CIi confidence interval (in statistics)
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COi carbon monoxide

CO, i carbon dioxide, a major greenhouse gas contributing to global warming
dB(A) T A-weighted decibels, wherein a decibel is a unit of soundugtah; decibel(A) refers to
sound production leveln anA-weighted scale according sound frequency

DO dissolved oxygen

EFCi Environmental Flow Component

EPAT United States Environmental Protection Agency

EPMT1 Exotic Plant Management Team (of the NPS)

ERMFT1 Environmental Research and Mappingifgo(of the University of Tennessee)
fti feet

Ga.i Georgia

GDD' growing degree days

GIST Geographic Information System

GeRIi Geologic Resources Inventory

GRDi Geologic Resources Division (of the NPS)

GRIT Groundwater Resources Inventory

HOBE Horseshoe Benbational Military Park

hri hour

Hz i cycles per second, a measure of pitch in noise analysis

I&M Programi Inventory and Monitoring Program (of the NPS)

IHA 1 Indicators of Hydrologic Alteration (software from the Nature Conservancy)
inT inch
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IPCCT Intergovernmental Panel on Climate Chat@fehe United Nations)

IRMA T Integrated Resource Management Applications (National Park Service portal)

kHz (or KHz)1 kilohertz, unit of alternating current etectromagnetic wave frequenegual to one
thousand hertz (Hz)

kmi kilometer

km?1 square kilometer

LT liter(s)

lat.7 latitude

long.1 longitude

m1 meter

Mg/L T micrograms per liter

mile?i square mile

mg/L i milligrams per liter

mgdi million gallons per day

myai million years ago

N i nitrogen (nutrient; excessive enrichment can degrade water quality)

NAAQS T National Ambient Air Quality Standards (of the EPA)

NADP i National Atmospheric Deposition Program (of the EPA)

NCSU CAAET North Carolina State Universitgenter for Applied Aquatic Edogy

NH,;"N i ammonium (inorganic form of nitrogemriized from ammonia; excessigarichment can
degrade water quality)

NLCD i National Land Cover Dabmse

NOAA i National Oceanic and Atmospheric Organization

NO;' + NQ,' i nitrate + nitrite (inorganic fans of nitogen; excessive enrichment aegrade water
quality)

NO, T nitrate + nitrite (inorganic forms of nitrogen; excessive enrichment can degrade water quality)
NPCi Not possible for the National Park Servtoecontrol

NPDESI National Pollutant Bicharge Elimination System

NPSI National Park Service

NRCi Natural Resource Condition

NRCA' Natural Resource Condition Assessment

NRSi National Resource Strategy (of parks in the NPS)

NTU T nephelometri¢urbidity units

NWI i National Wetlands Inventgr

NWST National Weather Service (of NOAA)

O3 1 ozone

P71 Phosphorus (nutrient; excessive enrichment can degrade water quality)

Pai Pascal, a unit of pressure: 1 Pa = the pressure of 1 newton per square meter

PDSIi Palmer Drought Severity Index (PDSlseale anging from-3 to +3; sometimesalled the
Palmer Drought Index)

PM, 51 particulate matter, diametgr2.5 um (air pollutant)

PM;,1 particulate matter, diameterlO pum (air pollutant)
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ppbi parts per billion

ppmi parts per million

RSSi Resouce Stewardship Strategy

SECNI Southeast Coast Network (of the National Park Service)
SSHSI Saffir/Simpson Hurricane Scale

SO, 1 sulfur dioxide (air pollutant)

SoCi species of concern (endangered, threatened, felderal and/or state)
SOPI standardperating procedure

spec. condi specific conductivity

SSHSI Saffir/Simpson Hurricane Scale

STORETI Storage and Retrieval Environmental Data System (of the EPA)
TD T tropical depression

TDST total dissolved solids

TKN i total Kjeldahl nitrogen

TMDL T total maximum daily load

TN T total nitrogen

TP total phosphorus

TST Tropical storm

TSST total suspended solids

TWP1 Tallapoosa Watershed Project (of Auburn University)

UCT unacceptable condition (referring to water quality)

USDAT United States Depament of Agriculture

USDIT United States Department of the Interior

USGSi United States Geological Survey

VCP1 variablecircular plot technique (for studying bird communities)
VEST visual encounter survey (in amphibian and reptile studies)

yri year

[ T is (or are) defined as
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Executive Summary

Thetwo major goals of this report were (i) to inventory the natural resources of Horseshoe Bend
National Military Park (HOBE, or the park) in eastern Alabama, including synthesis of available
information anctollection of geospatial data layers and maps; and (i) to develop a set of indicators,
guantitative insofar as possible, for natural resource conditions that can be tracked over time. The
natural resources that were evaluated include climate, air qugEityogy and soils, groundwater,
surface water, terrestrial and wetland biota, and species of special concern.

Horseshoe Benig a small park (8.3 square kilometers fknor 2,040 acres) in Tallapoosa County
within the middle Tallapoosa River basin. igtural resources include mixed hardwopdie forests
mixed with grassy fields, two perennial streams, several intermittent streams, and wetlands that
mostly occur as narrow fringes of swamp forest along the Tallapoosa Rivappfoximatelys-km
(3.7-mile) segment of that rivdtows throughthe park and igs most prominent natural feature;
indeed,he park i s nameidké&or ban dorgesheetBenlas excelleatr .
soundscape and lightscape features and is described by park stafimaally affected by noise or

light pollution. The airshedhas moderate ozone levels that may adversely affect both human health
and the park vascular plant communities. Visibility is poor because of compromised air quality, and
the park also lies in aarea that is especially prone to acid deposition by nitrogen and sulfur species.

TheMiddle Tallapoosa River basin is predominantly rural with mostly forested land cover.
Unfortunately, Tallapoosa County has a relatively high poverty level, and the pdsk ithreatened
by rapid population growth of the Aubufdpelika metropolitan area in adjacent Lee County.
Horseshoe Bend a popular park that was visited &#gproximatel00,000 people in 2012,
comparable to or lower than the number of visitors eséichfdr previous years. Park trails are well
used; in 2012 thereere an average of 17 visitors per km of trail giegy (27 vigtors per mile of trail
perday).Although more than half of the soil categoriesliorseshoe Bendre moderately eroded,
there idittle evidence of soil erosion along the trads,of streambank erosion.

The Tallapoosa River segment that travek$eseshoe Benlies between dams and hydropower
facilities at two rupof-river impoundments, ~32 km (20 miles) upstream, and ~40 krmm({[25S)
downstream. Since the upstream dam was installed in 1982, the river segments downstream have
been subjected to changes in river flow from as low as zero to 45.3 cubic meters per s&send (M
or 16,000 cubic feet per second, cfs). River flonoigtinely extreme ani regulated by the

Alabama Power Company on a daily basis. The upper Tallapoosa River system also has been
targeted as a potential soufegpotable water for Atlanta, G&Vater quality of the river in HOBE is
characterized by amplesdolved oxygen and desirable pH to support beneficial aquatic life, but high
turbidity and moderate nutrient leveleesuggestive of land disturbance and nutrient pollution from
upstream watershed development.

Theterrestrial and aquatliotaof Horsesloe Bendarenot wellknown other than species lists.
Based orthe availabldists, the park contains rich vascular plant floras, wiB® and 227%axa in
terrestrial and wetland/aquatic habitats, respectively. However, the natural floras are being
compromsed by exotic/ invasive species including six highlyasive terrestrial species
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(BermudagrassCynodon dactylonChinese lespedeza espedeza cuneat&hinaberry Melia
azedarachChinese yam Dioscorea oppositifoliskudzu- Pueraria montanaar. lobata and
mimosa- Albizia julibrissin) and three highly invasive wetland species (Chinese prhigustrum
sinenseJapanese honeysuckleonicera japonicaand Aleppo milletgrass Sorghum halepenkseA
total of 251 taxa of vertebrate fauna have begorted to occur in the palith 66 native
herpetofauna speciddprseshoe Benlads other SECN parks in amphibian and reptile species
richness. Its bird fauna are also speciel, slightly higher than the number of species reported for
another SECIpark that is a globally Important Bird Arda.fact, 16 taxa identified as priority
species in the South Atlantic Migratory Bird Initiative Implementation Plan were recently found in
Horseshoe Bend’he mammalian fauna species list, in contiastudesonly 22 documented native
species, although 1D1 more aresuspected to occur in the park; andeast 16% of the total
mammalian fauna taxa (5 species) are exotic/invasive.

Aside from invasive exotic taxa, paskaff hasdentified several species of gp&@ management
concernPrescribed fires at fivgear intervals are being used to encouragestablishment of

longleaf pines along the ridgeline for a more balanced ecosystem. Recently invasive coyotes may be
adversely affecting other predators in tlaekpsuch as gray foxes. Wild turkeys and widtiéed deer

appear to be ovgropulated in the park north of the river, but eliented in the area south of the

river. Unfortunately, none of these species has been quantified ssedder health and stsess.

The larger Mobile River watershed, which contains the Tallapoosa Rivét@sdshoe Bend

historically was home to many endemic species including fishes, mussels, aquatic snails, turtles,
aguatic insects and crustaceans. During the past two caentuatershed development has led to
species extinctions at a rate unparalleled elsewhere in the mainland U.S. and various aquatic and
wetland species are now threatened or endangered. The habitat fragmentation imposed by the Harris
and Lake Martin dams, @hg with two other dams on the lower Tallapoosa River, have affected
faunal diversity, species distributions, and fishefld® river serves as a transportation corridor for
exotic/ invasive speciefn contrast, various endemic species appear to haveldesdly extirpated,
including most fish species of concern that are sensitive to extreme artificial hydrologic fluctuations
and/or degrading water qualiffhus, only 25 native species are listed as presently still occurring in
Horseshoe Bendind thesspecies are broadly tolerant of disturbance and other humantsnpa

Present natural resource concerns are higher sedimentation to surface waters from increased
upstreanctlearcutting pollution from agriculture ansilviculture, and atmospheric depositiof

pollutants from larger cities in the state and from the Atlanta metropolitan area of Georgia. While the
middle Tallapoosa subasin, at present, is only about 5% urbanized, the combined pressures of
anticipated increased development in both the uppenaddle basins are expected to increase land
disturbance and water pollution including excessive suspended sediments, nutrients, fecal bacteria,
and toxic substances. Although the overall potential for nonpoint source impairment in the middle
subbasin fas been evaluated as low, more than half of thensubrsheds in this stimsin were

estimated by the state environmental agency to have moderate potential of nonpoint source
impairment because of runoff from forestry practicksarcutting and sedimeation.
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In selecting the suite of indicators thatredeveloped for natural resource statuslatseshoe Bend

a foremost consideration was to ensure insofar as possible that the indicators are scientifically sound,
clear to the general citizenry, and istgcally assessable for park personnel with minimal time and
additional resources required. We alsovsttto ensure that the indicators meet the specific needs of
this parkas described by park staf total of 58 indicabors were used to evaluate th&chtegories

of natural resources for which sufficient information was available to allow some level of

assessment. The overall conditiorfieé categories wrerated agood six were evaluated to be in

fair conditiony andfive were inpoor condition, ashown by the Report Card for Natural Resource
Conditions inHorseshoe Bend

Natural Resource Category Indicator(s) HOBE Grades
Climate 5 poor
Human Population Surrounding the Park 5 poor
Visitation - Human Population in the Park 3 fair
Land Use / Land Cover 2 good
Air Quality 8 fair
Soundscape 3 good
Lightscape 1 good
Soil and Streambank Erosion 4 fair
Surface Water Hydrology 2 poor
Surface Water Quality 7 fair
Vascular Flora 4 fair
Fish 2 poor
Herpetofauna 2 good
Birds 5 good
Mammals 1 poor
Species of Special Management Concern 4 fair

The Report @rd is evenly distributed withood(5), fair (6), andpoor(5), r ati ng an over al
Importantly, of these 16 categories of natural resources, most are not possibléNfatiadhal Park

Serviceto control. Only a few categories, within the park biota, can be even partly controlled by park

staff.

Major knowledge gaps prevented or seriously restricted evaluation of the present condition of several
natural resource categories. These gaps, aodsfieeded to fill them, include:

1 Streambank ErosionA study should be conducted to develop a channel stability index for the
Tallapoosa River in the park.

1 Surface Water HydrologyThe RSSplannedfor Horseshoe Bend expected to identify
additional tydrologic targets, such as an indicator for tracking undesirable high water conditions
over time, and an indicator to assess changes in flows of the springs in the park.
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Groundwater Supply A monitoring well is needed neblorseshoe Bendithin the Piedmat
aquifer that underlies the park, to provide the data needed to assess aquifer drawdown over time.

Surface Water QualityData for the parameters selected as indicators should be collected at least
monthly to enable reliable assessment of water quaditgitions over time, from one station on

each stream in the park. In addition, data are needed for fecal coliform bacteria and chlarophyll
(suspended algal biomass in the Tallapoosa River withrseshoe Bernd

Stream Sediment Qualitynformation isneeded to enable assessment of the quality of stream
sediments irHorseshoe Bendocusing on toxic substances such as mercury and PCBs, to
address an identified concern of park staff.

Groundwater Quality Information is lacking on groundwater qualityonnear the park.
Monthly sampling at least every other year is needed to characterizid tred track
concentrations of contaminants such as nitrate+nitrite, sulfide, and metalsde,@luminum,
manganese).

Stream Macroinvertebrate CommunitieStream macroinvertebrates should be assesdecat
yearintervals as an important biological componentofseshoe Bend

Ecological Studies Concerted studies of key vascular plant communities and key species of
interest are needed, including quantitatabundance data and maps. The spéeiesd studies
should emphasize the dominant terrestrial and wetland vascular plants in each of the general
habitat types found in the park; the common Category #1 and Category #1 Alert invasive
vascular plants of mosbncern to park staff; and any other exotic/invasive fauna of major
concern to park staff.

Population Studies Species of special management concern, including wild turkeys, coyotes,
and whitetailed deer, should be assesseddod availability, huntig/ poaching pressure,
disease, and effects on the park ecosystem.

Updated Biota SurveysvVouchered species lists should be updated on a decadal basis to assist in
tracking the biological resource conditions in the park.

Analysis Over Time of the Cumulatiand Synergistic Effects of Pressures from Climatic, Land
Use, and Exotic/Invasive Species ChangBse rate of climate warming in this century is

projected to be from 2:%0 5.8times higher than the rate measured during the 1900s.
Temperatures are egpted to increase by 2.%8to 4.58C. Watershed development is

expected to accelerate; for example, an average 255% increase in housing density is projected
by 2100 in lands surrounding national parks throughout the nation. H@pMA, near the

park, israpidly growing. Exotic/invasive species generally are favored by disturbances such as
these. The cumulative, synergistic effects of such changes are predicted to dramatically impact
ecosystem function and biodiversity in national parks. In fact, ibbas estimated that 30% of

the parklands may lose their present biomes by as early as 2030.

We have recommended various additional efforts by the Southeast Coast Network which,
together with the present and planned 1&M Progpaotocols will greatly stengthen

understanding about how each of these pressures affects Horseshoe Bend natural resources. The
resulting databases will make it possible forNe#workto consider climatic, land use, and
exotic/invasive species changes more realisti¢allyoudh integrative rather than separate
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analyses of cumulative/ synergistic impacts over time. Ultimately, that approach offers the best
hope of restoring and protecting the natural resources of Horseshoe Bend.
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1. NRCA Background Information

Natural Resource @hdition Assessments (NRCAS) evaluate current conditions for a subset of

natural resources and resource indicatofddtionalPar k uni t par khere® aNR@As Aal s c
report on trends in resource condition (when possible), identify critical data gdpshaaacterize a

general level of confidence for study findings. The resources and indicators emphasized in a given
project depend on the parkods resource setting,
identifying highpriority indicators,and availability of data and expertise to assess current conditions

for a variety of potentiastudy resources and

indicators.

NRCAs represent a relatively new approach to / \
assessing and reporting on park resource VRCAs Strive to Provide...
conditions. They are meant to complemienbt
replace’ traditional issueand threabased
resource assessments. As distinguishing e
characteristics, all NRCAs: e

 are multidisciplinary in scopg

1 employ hierarchical indicator frameworks

1 identify or develop reference \
conditions/values for comparis@gainst
current conditiong

emphasize spatial evaluation of conditions and GIS (map) protucts
summarize key findings by park arezand

follow national NRCA guidelines and standards for study design and reporting products.

! The breadth ofiatural resources and number/type of indicators evaluated will vary by park.

2Frameworkshelpguideamutlii sciplinary selection of indicators and subseqg
conditions for indicatorsandcondition summass by broader topics and park areas.

3 NRCAs must consider ecologicalbased reference conditions, must also consider applicable legal and regulatory standards,

and can consider other managensgpecified condition objectives or targets; each study italican be evaluated against one

or more types of logical reference conditions. Reference values can be expressed in qualitative to quantitative $ergts, as a

value or range of values; they represent desirable resource conditions or, alternatinifigrcstates that we wish to avoid or

that requireafollomon response (e.g., ecological thresholds or manageme

* As possible and appropriate, NRCAs describe condition gradients or differences across a park for important natusal resource
and study indicators through a set of GIS coverages and map products.

® |In addition to reporting on indicatdevel conditions, investigators are asked to take a bigger picture (more holistic) view and
summarize overall findings and provide suggestiomaanagers on an arbg-area basis:1) by park ecosystem/habitat types or
watersheds, and 2) for other park areas as requested.




Although the primary objeiste of NRCASs is to report on current conditions relative to logical forms
of reference conditions and values, NRCAs also report on trends, when appropriate (i.e., when the
underlying data and methods support such reporting), as well as influences oceresaditions.

These influences may include past activities or conditions that provide a helpful context for
understanding current conditions, and/or presiytthreats and stressors that are best interpreted at
park, watershed, or landscape scales (thdui§CAs do not report on condition status for land areas
and natural resources beyond park boundaries). Intensive aadiséfect analyses of threats and
stressors, and development of detailed treatment options, are outside the scope of NRCAs.

Due to th&@ modest funding, relatively quick timeframe for completion, and reliance on existing data
and information, NRCAs are not intended to be exhaustive. Their methodology typically involves an
informal synthesis of scientific data and information from mudtigehd diverse sources. Level of

rigor and statistical repeatability will vary by resource or indicator, reflecting differences in existing
data and knowledge bases asrtige varied study components.

The credibility of NRCA results is derived from the dateethods, and reference values used in the
project work, which are designed to b

appropriate for the stated purpose of / \

the project, as well as adequately ERPOTEns (YRCA SNccess Hactors

documented. For each study indicato Obtaining good input from park staff and other NPS

for which current condition or trend is AT AT IR e Tl S '
reported, we will iderify critical data

gaps and describe the level of

confidence in at least qualitative il
terms. Involvement of park staff and
National Park Service (NPS) subject X T A W - <
matter experts at critical points during o tntheator-lavelcondition Sdings :

the project timeline is also important. K /
These staff will lp asked to assist with the selection of study indicators; recommend data sets,
methods, and reference conditions and values; and help provide a@lisuifilinary review of draft
study findings and products.

NRCAs can yield new insights about current pasource conditions but, in many cases, their
greatest value may be the development of useful documentation regarding known or suspected
resource conditions within parks. Reporting products can help park managers as they think about
nearterm workload pridties, frame data and study needs for important park resources, and
communicate messages about current park resource conditions to various audiences. A successful
NRCA delivers sciencbased information that is both credible and has practical uses doiefy\of

park decision making, planning, and partnership activities.

However, it is important to note that NRCAs do not establish management targets for study
indicators. That process must occur through park planning and management activities. What an
NRCA can do is deliver sciendeased information that will assist park managers in their ongoing,

longt er m efforts to describe and quantify a park=ad

2



targets. In the near term, NRCA findings assist strategic paskn@splanninfjand help parks to

report on government accountability measudresaddition, although depth analysis of the effects

of climate change on park natural resources is outside the scope of NRCAs, the condition analyses
and datasets developtt NRCAs will be useful for parkevel climate change studies and planning
efforts.

NRCAs also provide a useful complement to rigorous NPS science support programs, such as the
NPS Natural Resources Inventory & Monitoring (I&M) Prografor example, NRBs can provide

current condition estimates and help establish reference conditions, or baseline values, for some of a
parkoés vital signs monitor i n¢eNPSdatdio belptevaluaste. They
current conditions for those same vitars. In some cases, 1&M data sets are incorporated into

NRCA analyses and reporting products.

Over the next several years, thatidnal Park Servicplans to fund a NRCA project for each of the
approximately 270 parks served by the NPS I&M Program. Foe mnéormation on the NRCA
program, visithttp://nature.nps.gov/water/nrca/index.cfm

4 A

NRCA Reporting Products...

Provide a credible, snapshot-in-time evaluation for a subset of important
park natural resources and indicators, to help park managers:

g resources 1o park areas and natural resource

need and/o 1y situations

(near-term operational planning and management)
[mprove understanding and quantification for desired conditions for the park’s
lamental’ and sther important’”’ natural resources

(longer-term strategic planning)

cale succincl messages regarding current resource conditions 1o

vernment program managers, to Congress, and to the general publi

(“resource condition status” reporting)

®ANRCA can be useful during the development of a parkoés Resol
asa postRSS project.

" While accountability reporting measures are subject to change, the spatial and réfassaceondition data provided by
NRCAs wi ll be useful for mo s t forms of fi r e BlatianalRakk Sesvean di t i on s
the Department of the Interior, or the Office of Management and Budget.

8 The 1 &M program consists of 32 networks nationwide that are
condition of park ecosystems and develop engfer scientific basis for stewardship and management of natural resources across
the National Park System. AVital signso are a subset of phys

ecosystems that are selected to represent the loveadth or condition of park resources, known or hypothesized effects of
stressors, or elements that have important human values.
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2. Introduction and Setting

2.1. Introduction

Horseshoe Bad National Military Park (HOBE located in eastentralAlabama in Tallapoosa
Countyisa small p& (826 hectares, &,040 acresFigures 1 and)2raversed by the Tallapoosa
River, a tributary of the Mobile River. It is abd®.2 kilometers (km; c20 mileg downstream from
the Harris Dam at the outflow ttie Harris Lake impoundment, and abomtlén (6 miles) upstream
from the Lake Martin impoundment. The park is easily accessible from State Highway 49, 8 km (5
miles) south of New Site (population ~765 as of 2012) and 19.3 km (~12 miles) north of adeuvill
(population~4,300).Thelargest nearbiiuman population center is Alexander City (population
~16,000) about 13 miles wk adjacent to Lake Martin. Birmingham (metropolitan area population
1,136,650 as of 2012; Godwin 2013) lies about 145 km (90 nmtef)west, Montgomery
(metropolitan area population 377,149 as of 2012) is about 113 km (70 miles) southwest, and
Atlanta,Georgiais about 177 km (110 miles) northeast.

Horseshoe Benlies at the southern end of the Piedmont Plateau, in a transitioadletreeen the
Piedmont and Coastal Plain physiographic provinces, but is characterized mostly by Piedmont
geology and hydrology (Rasmussen et al. 2009). Its low, rolling hills reach an elevation from ~183
217 m (600711ft.) above mean sea level. Its sa@te clayrich, and its major surface water body is
the Tallapoosa River. The park area (~826 hectares or 2040 acres) consists mostly of mixed
hardwood forest uplands (83%, or 688 hectares [1,700 acres]); the remainder is ecologically
disturbed (mowed ba¢tfield area and recovering farmlands, ~55 hectares or 136 acres), and
wetlands (10% of the park area, or 88 hectares [204 acres]; Rasmussen et &8la26d9 Much of

the park area was farmed for more than 1€8sy and various open fields are sitddistoric battles.

Horseshoe Bend under the jurisdiction of thidational Park Servicand is one of the four

dedicated War of 1812 parks in the NPS system along with Fort McHenry National Monument in
Balti more, Perryds Vi anor@alinyOhié and Ghalmetta Mationab nal Peac
Battlefield in New Orleans. The park is the site of the Battle of Horseshoe Bend, where Major
General Andrew Jacksonds forces annihilated abo
March 1814. The Creek War begas a civil war within the Creek (Muscogee) Native American

nation, between the Upper Creeks who wished to strike against U.S. expansionists and return to a
traditional way of life and the Lower Creeks who sought not to aggravate the U.S. government and
atempted to assimilate themselves into white culture. In February 1813, friction #neo@geeks

intensified when a group of Upper Creeks, known as the Red Sticks, killed seven frontier families

after being told erroneously that the United States andrisek@\ation were at war. After a Creek

tribal council tried and executed the Creeks responsible for the killings, angered Red Sticks set out to
destroy white settlements and opposing Creeks. Several months later at Burnt Corn Creek in

Alabama, Red Stickstaliated against a group of American soldiers and plundered their munitions.

This exchange broadened the Creek Civil War to include American forces. Incited to fight, William
Weatherford, a Red Stick leader, ordered his warriors to assault an Ameraadsid-ort Mims,

on the Alabama River on 30 August 1813. Although Weatherford attempted to restrain his warriors,

the Red Sticks killed about 500 people.
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Figure 1. Maps showing the location of HOBE. (Lefti bl ack dot [ park | ocation in A

middle Tallapoosa River watershed or sub-basin [park boundary in black]; and right i close-up of park) in
east-central Alabama between Harris Lake and Lake Martin (direction of water flow is from north to south.
From the NPS SECN (2014).

Jackson,anexpani oni st who saw the opportunity to secur
vengeanceo (Schafer 2003). I n November of 1813,
Creeks were killed durinthe battles of Tallushatchee and Talladegalabama (Figue 2).

Although the Creeks defeated Tennessee militiamen in three minor engagements in January 1814,

they finally were overcome ithe Battle of Horseshoe Bend. In DeVivo (2004), it was stated that
AfNever before or si nce sihave sb many Nafive Amenicgns losttheir he Un
lives in a single battle. This battle ended, for all time, the powerdfthends Cr eek Nati on.
Creek Confederacy was broken. Its defeat opened the way for settlement in Alabama and other parts
ofwhathistor cal | 'y was referred t @mndawersibsdyentpwete Sout hwe
added to the United States and opened for settlement.

TheNational Park Serviceurrently maintains a Visitors Center and museum, &« %2.8mile)

nature trail, a 4-&m (3-mile) tour road, picnic areas, attte battlefield Grasslands and cleared

grass fields associated with battlefields and park facilities can be found in the central regions of the
park; the ABattl efi el d -rfAowedaym@ssdstmrsperted with patclepad n ar e
mixed forest. In the visit@s area, a paved road can be used to reach various observation posts; there

is also a Battlefield Hiking Trail and a Nature Hiking Trailnetwork of several miles of service

roads traversethe nonvisitors area.
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Figure 2. Map showing features of the battle at Horseshoe Bend (1814) within the park. The green border

shows the boundaries of the present-day park. Other park features are also shown (NPS 2015e).

Plate 1. The tranquil present-day setting of the bloody Battle at Horseshoe Bend. Approximately 900 of

1,000 Creek Native Americans were annihilated here b y

2015€).
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Enabling Legislation and Potential for Expansion

As early as August907, Alabama statedeslature voted to petitrothe U.SCongress to establish

Hor seshoe Bend Battle Park to memorialize a bat
(Cummings and Gebhard 1996). Congress voted in April 1914 to appropriate $5,000 to erect a small
stone monument on the battleground, but petitions to establish a military park at the site were
rejected in 1909, 1911, 1913, and 1914 because
(Cummings and Gebhard 1998)so during thisperiod, a contreersy erupted over who owned the

battle site and who would control the region's emerging hydroelectric technology. Benjamin Russell,

a local industrialist, began to build his own dam near Alexander City. In 1911, the Alabama Power
Company, which planned twild its own dam on the river at Cherokee Bluff, brought suit against

Russell and was successful at having construction stopped. In 1923, the Alabama Power Company
purchased Horseshoe Bend from Russell. The comp
grandfather had fought with Jacksondés army in 1
of directors that no action on a dam should be takenewsily effort to win congressional approval

for a national park had been expended (Martin 1959).

After much research, Martin succeeded in convincing Congress of the significance of the battle. A
Congressionalct approved on 25 July 1956 (70 Stat. é5itst section, 16 U.S.C. § 430ff)

provided that when at least 2.02 square kilometers; (@500 acres)fmon-Federal lands known as

the Horseshoe Bend Battle Ground had been acquired and transferred to the Federal Government, the
area would be dedicated as the Horseshoe Bend National Military Park. On 11 June 1957, in accord
with the second section of thett (16 U.S.C. § 430gQ), the Secretary of the Interior approved a map
of 8.26 knt (2,040 acres) on the Horseshoe Bend Battleground for the park. The Alabama state
legislature provided $150,000 to purchase part of the area, and the remaining ~“2260aures)
weredonated by the Alabama Power Company. The deeds for the land were presented to the
Secretary of the Interior on 24 April 1959 (Cummings and Gebhard 1996). With the requirements of
both sections of thAct having been met, on 11 August 1959 Riexst Eisenhower issued

Proclamation No. 3308 (73 Stat. ¢72, 16 U.S.C. 430 ii 24 F.R. 6607) to establsttkhelOBE

was dedicated Marc2i7, 1964 on the 180anniversary of the Battle of Horseshoe Behds

culminating more than 50Cews of effort.

2.2. Geographic Setting

The park elevation ranges from 165 meters (m; or ~540ftedty more than 183 m (6GQ) on river
hills (Dusi and Dusi 1997). Land use within park boundaries is primarily forested by upland and
floodplain mixed hardwoods and pines.eThallapoosa River basin is characterized by high
physiographic diversity. It flows 415 km frothe Piedmont uplands in western Georgia and eastern
Alabama, crosses th&ll line in another set of large falls prior to impoundment, and continues
across th&€oastalPlain, joining with the Coosa River to form the mainstem Alabama River. The
Middle Tallapoosa subasin, which includeblorseshoe Bendas an area of 1,527.3 k(589.7
square miles, M) and includes all lands and surface waters that drain tbalfepoosa River

between the confluence of the Tallapoosa and Little Tallapoosa Rivers and Martin Dam (Figure 1
CH2MHill 2005).




The North Carolina State University Center for Applied Aquatic Ecology (NCSU CAAE) analyzed
land use/land cover in tididdle Tallapoosa River subasin (Hydrologic Unit Code [HUC]
#03150109), which includddorseshoe Bendising the most recent Nationadihd Cover (NLCD)

data, from 2011 (the most recent data availalibe)comparison with land use/land cover in 2001

and 200qTables 1 and 2). The CAAE also generated a new lanthondecover map for this sub

basin using the following procedure: The sdsin boundary (HUC) Geographic Information

System (GIS) data layer was provided by the US Geological Survey (USGS), and NLZIIDGo

were downloaded from the USGS Seamless Data Distribution Syste@S 2015h Using the

Spatial Analyst extension of ArcGEB1, the land use classification system was modified to include
eight general categories: (1) urban areas, (2) row cropudtgrie, (3) animal agriculture, (4) forests,

(5) grasslands, (6) water, (7) wetland, and (8) barren/disturbed. Once the grid was reclassified, the
on wastheused
subbasn surroundingHorseshoe Bend his analysis indicated that the park is in a mostly rural

SpatialAn al y st

setting, mainly consisting of forested land cover (~70%) which helps to provide favorable conditions

it abul

ate

areao

functi

for good water quality@H2MHill 2005; Tables 1 and, Figure 3. The remainder is mostly

grassland (~9%), pasture/hay agriculture (~9%), urban development (5%), and water (~5%), with
wetlands comprising only about 1.4% of the land cowérile the data for percentages of land
use/land cover categories were similar @2 and 2006, in 2011 there was slightly more

urban/developed land, less pasture/hay and forest versus more grassland, and less barren/rock area.
This information provided a baseline from which to assess future watershed changes that may affect

t he maturakréssurces.

Table 1. Previous land use/land cover, 10-15 yr ago: As of 2001 and 2006, area and percent cover of
each land use class in the middle Tallapoosa sub-basin (#03150109), from analysis by the NCSU CAAE.
The National Land Cover data (NLCD) for 2001 were downloaded from the United States Geological

Survey (USGS) Seamless Data Distribution System (USGS 2015b ) . Note that nAforesto
silviculture.

Land

Cover Urban/ Pasture/  Row Barren/

Type Developed Hay Crops Forest Grassland Water  Wetland Rock Total
2001

km? 206.3 382.6 0.8 2,835.1 379.8 201.9 58.8 52.10 4,117.4
miles? 79.7 147.7 0.3 1,094.5 146.7 77.9 22.7 20.2 1,589.7
% of Total 5.0% 9.30% 0.02% 68.88% 9.20% 4.90% 1.40% 1.30% 100%
2006

km? 209 337.4 0.3 2,835.1  379.8 201.9 58.8 52.10 4,117.4
miles? 80.7 130.2 0.3 1,060.4 211.3 78.2 22 6.6 1,589.7
% of Total 5.10% 8.20% 0.01% 66.70% 13.30% 4.90% 1.40% 0.40% 100%

t o

her



Table 2. Land use/land cover information. As of 2011, area and percent cover of each land use class in
the middle Tallapoosa sub-basin (03150109), from analysis by the NCSU CAAE. The NLCD for 2011
were downloaded from the USGS Seamless Data Distribution System (USGS 2015b).

Land

Cover

Type Urban/ Pasture/ Row Barren/

(2011) Developed Hay Crops Forest Grassland Water Wetland Rock Total
Area (km2) 214.9 331.2 0.3 2,621.1 674.9 202.8 57.0 15.2 4,117.4
Area 83.0 127.9 0.1 1,012.0 260.6 78.3 22.0 5.8 1,589.7
(miles2)

% of Total 5.22% 8.04% 0.01% 63.66% 16.40% 4.93% 1.38% 0.37% 100%

The Environmental Research and Mapping FacilBRMF) at the University of Tennessée
Chattanooga2007) was retained by tidational Park Service develop and maintain a GE&ase

Map forHorseshoe Ben(Figure4). TheERMF conducted data surveys, field datemtion, and
additional file processing and development to derive geospatial files and metadata. Tasks included
verification of digitized topographical map components and development of distingrde¢ssing
layers including contours, the river andeks, structures, paved roads, dirt roads, monuments, and
the park boundaries. Primary forest distributions were developed. Existing fire management maps
were digitized to show 26 burn units within the park. Distinct data layers were also developed for the
visitor center/administration building, maintenance building, three houses, a boat ramp, two picnic
shelters, three interpretative shelters, a barricade locationseat@geelectrical lines, hiking trails

(4.8 km or 3 miles), dirt fire roads (19.3 km1it miles), wooden fencing, three drilled water wells,
USGS boundary markers, and interpretative stops along the main tour road within the park. The
information andscanned historic documents are available on arraantcompact disc application.

10



Figure 3. Map of land use/land cover (2011 NLCD in GIS, first available in 2014) in the Middle Tallapoosa
sub-basin (#03150109) that includes HOBE (red outline). Map: NCSU CAAE (S. Flood).
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http://headwaterseconomics.org/wphw/wp-content/eps-profiles/01123%20-%20Tallapoosa%20County%20AL%20Measures.pdf












https://epd.georgia.gov/sites/epd.georgia.gov/files/related_files/site_page/chapt-21.pdf






http://www.mrlc.gov/about.php









http://nrinfo.nps.gov/
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http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm#mm
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http://water.usgs.gov/waterwatch/


















https://epd.georgia.gov/sites/epd.georgia.gov/files/related_files/site_page/tallapoosa.pdf
















































http://www.nps.gov/plants/alien/fact/loja1.htm










































http://issuu.com/evergladesrestoration/docs/2014_indicator_report?e=8031892/12097978
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http://www.city-data.com/county/Tallapoosa_County-AL.html
http://www.airnow.gov/?action=aqibasics.aqi
http://adem.alabama.gov/programs/water/303d.cnt
http://www.adem.state.al.us/alEnviroRegLaws/files/Division6Vol1.pdf



http://www.encyclopediaofalabama.org/article/h-1283
http://www.se-eppc.org/alabama/2012%20-%20updated%20ALIPC%20invasive%20plant%20list.pdf
http://www.se-eppc.org/alabama/2012%20-%20updated%20ALIPC%20invasive%20plant%20list.pdf
http://www.se-eppc.org/pubs/alabama.pdf
http://www.se-eppc.org/pubs/alabama.pdf
http://blog.al.com/wire/2013/03/alabamas_fastest-growing_metro.html
http://www.alabamawaterwatch.org/
http://www.americanrivers.org/newsroom/press-releases/american-rivers-names-americas-most-endangered-rivers-of-2012/
http://www.americanrivers.org/newsroom/press-releases/american-rivers-names-americas-most-endangered-rivers-of-2012/
http://www.areavibes.com/birmingham-al/crime/
http://www.alnhp.org/mapSearch/Tallapoosa.php



http://www.epa.gov/oig/reports/2009/20090826-09-P-0223.pdf
http://www.bigskyastroclub.org/dark_skies_2.html
http://www.bigskyastroclub.org/dark_skies_2.html



http://www.usgcrp.gov/usgcrp/Library/nationalassessment/05SE.pdf



http://water.usgs.gov/nawqa/bib/pubs.php?cat=12



http://www.fs.fed.us/rm/pubs/rmrs_gtr247.pdf
http://ceds.org/pdfdocs/Chapter5.pdf



http://www.fort.usgs.gov/WNS/
http://www.defenders.org/publications/north_carolina.pdf



http://eispctools.anl.gov/



http://www.forestsandrangelands.gov/success/documents/06_AL_NPS-hobe-rhab.pdf



https://epd.georgia.gov/sites/epd.georgia.gov/files/related_files/site_page/tallapoosa.pdf



http://www.knowyourfarmeralliance.com/critical-issues/little-fire-ant/hawaii%20ant%20plan.pdf
http://headwaterseconomics.org/wphw/wp-content/uploads/print-ready-measures-pdfs/01123_Tallapoosa-County_AL_Measures.pdf
http://headwaterseconomics.org/wphw/wp-content/uploads/print-ready-measures-pdfs/01123_Tallapoosa-County_AL_Measures.pdf



http://www.homefacts.com/airquality/Alabama/Tallapoosa-County/Alexander-City.html
http://www.homefacts.com/airquality/Alabama/Jefferson-County/Birmingham.html
http://www.ipcc.ch/publications_and_data/publications_ipcc_fourth_assessment_report_wg3_report_mitigation_of_climate_change.htm
http://www.ipcc.ch/publications_and_data/publications_ipcc_fourth_assessment_report_wg3_report_mitigation_of_climate_change.htm
http://www.itis.gov/






http://lakewatch.org/






http://censusviewer.com/county/AL/Tallapoosa
https://catalog.data.gov/dataset/major-dams-of-the-united-states-direct-download
http://travel.nationalgeographic.com/travel/top-10/national-parks-issues/
http://www.ncdc.noaa.gov/cag/time-series/global
http://www.ncdc.noaa.gov/cag/time-series/global
http://coast.noaa.gov/hurricanes/?redirect=301ocm
https://data.doi.gov/dataset/baseline-water-quality-data-inventory-and-analysis-horseshoe-bend-national-military-park
https://data.doi.gov/dataset/baseline-water-quality-data-inventory-and-analysis-horseshoe-bend-national-military-park
http://www.nature.nps.gov/challenge/assets/actionplan/NatRes2.pdf



http://www.forestsandrangelands.gov/success/documents/06_AL_NPS-hobe-rhab.pdf
http://www.nps.gov/hobe/parkmgmt/upload/20082010StrategicPlanHOBE.pdf
http://nature.nps.gov/air/Planning/docs/20111122_Rating-AQ-Conditions.pdf
http://www.nature.nps.gov/night/measure.cfm
http://science.nature.nps.gov/im/units/ncpn/SpeciesSelect.cfm
http://www.americantrails.org/resources/fedland/NPSmission.html
http://www.nature.nps.gov/water/nrca/guidance.cfm
http://science.nature.nps.gov/im/monitor/npscape/
http://www.nature.nps.gov/night/index.cfm



http://www.nature.nps.gov/air/aqbasics/compounds.cfm
http://www.nature.nps.gov/sound/science.cfm
http://www.nature.nps.gov/biology/invasivespecies/EPMT_teams.cfm
http://www.nature.nps.gov/biology/invasivespecies/Documents/SE_EPMT%5B1%5D.pdf
http://www.nature.nps.gov/sound/effects.cfm
http://www.nps.gov/fire/wildland-fire/connect/fire-stories/2009-parks/horseshoe-bend-national-military-park.cfm
http://www.nps.gov/fire/wildland-fire/connect/fire-stories/2009-parks/horseshoe-bend-national-military-park.cfm
http://www.nps.gov/hobe/index.htm
http://www.nps.gov/hobe/learn/management/firemanagement.htm
http://www.nps.gov/hobe/learn/management/loader.cfm?csModule=security/getfile&PageID=172586
http://www.nps.gov/hobe/learn/management/loader.cfm?csModule=security/getfile&PageID=172586
https://irma.nps.gov/Stats/SSRSReports/Park%20Specific%20Reports/Summary%20of%20Visitor%20Use%20By%20Month%20and%20Year%20%281979%20-%20Last%20Calendar%20Year%29?Park=HOBE
https://irma.nps.gov/Stats/SSRSReports/Park%20Specific%20Reports/Summary%20of%20Visitor%20Use%20By%20Month%20and%20Year%20%281979%20-%20Last%20Calendar%20Year%29?Park=HOBE
https://irma.nps.gov/Stats/SSRSReports/Park%20Specific%20Reports/Summary%20of%20Visitor%20Use%20By%20Month%20and%20Year%20%281979%20-%20Last%20Calendar%20Year%29?Park=HOBE
https://irma.nps.gov/Stats/SSRSReports/Park%20Specific%20Reports/Summary%20of%20Visitor%20Use%20By%20Month%20and%20Year%20%281979%20-%20Last%20Calendar%20Year%29?Park=HOBE
https://irma.nps.gov/Stats/SSRSReports/Park%20Specific%20Reports/Summary%20of%20Visitor%20Use%20By%20Month%20and%20Year%20%281979%20-%20Last%20Calendar%20Year%29?Park=HOBE
https://irma.nps.gov/Stats/SSRSReports/Park%20Specific%20Reports/Summary%20of%20Visitor%20Use%20By%20Month%20and%20Year%20%281979%20-%20Last%20Calendar%20Year%29?Park=HOBE



http://www.ecologyandsociety.org/vol14/iss1/art25



http://wfae.proscenia.net/library/articles/radle_effect_noise_wildlife.pdf



http://www.riversofalabama.org/Tallapoosa/TL_Species_Diversity.htm



http://www.cabrillo.edu/~crsmith/noamer_soeast.html
http://www.aeconline.org/sites/default/files/Clearing%20the%20Air.pdf



http://ngmdb.usgs.gov/Prodesc/proddesc_55859.htm
http://www.conservationgateway.org/Files/Pages/indicators-hydrologic-altaspx47.aspx
http://www.swcs.org/en/publications/man_induced_soil_erosion_on_the_southern_piedmont/



http://rsgisias.crrel.usace.army.mil/NWPL/
http://quickfacts.census.gov/qfd/states/01/01123.html
http://www.census.gov/geo/maps-data/data/tiger-data.html
http://www.census.gov/geo/maps-data/data/tiger-data.html
http://www.fs.fed.us/foresthealth/publications/EWS_final_draft.pdf
http://www.fs.fed.us/foresthealth/publications/ConditionsReport_2007.pdf
https://gdg.sc.egov.usda.gov/GDGHome.aspx
http://plants.usda.gov/java/



http://www.epa.gov/smartgrowth/pdf/built.pdf
http://www.epa.gov/ttn/chief/net/2002inventory.html
http://www.epa.gov/storet/dbtop.html
http://www.epa.gov/air/criteria.html
http://www.fws.gov/southeast/pubs/esmobile.pdf



http://www.fws.gov/wetlands/
http://www.fws.gov/gis/data/national/index.html
https://www.pwrc.usgs.gov/BBS/RawData/
http://earthquake.usgs.gov/earthquakes/states/?region=Alabama
http://www.mrlc.gov/about.php
http://nationalmap.gov/viewer.html
http://nwis.waterdata.usgs.gov/nwis
http://money.usnews.com/money/personal-finance/slideshows/best-places-to-live
http://money.usnews.com/money/personal-finance/slideshows/best-places-to-live
http://extension.uga.edu/publications/detail.cfm?number=MP115



http://www.natureserve.org/publications/NPS_EcologicalIntegrityFramework_January09.pdf
http://www.acjv.org/documents/SAMBI_Plan3.2.pdf



http://en.wikipedia.org/wiki/File:Alabama_population_map.png















http://www.ftw.nrcs.usda.gov/huc_data.html
























http://plants.usda.gov/java/
http://www.eddmaps.org/tools/countyplants.cfm?id=us_al_01123
http://www.eddmaps.org/





















http://plants.usda.gov/java/





















http://www.se-eppc.org/pubs/alabama.pdf
http://www.se-eppc.org/pubs/alabama.pdf
















































http://endangered.fws.gov/



http://www.outdooralabama.com/hunting/regulations/
http://www.outdooralabama.com/watchable-wildlife/regulations/nongame.cfm












http://www.nature.nps.gov/

