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Executive Summary

The Master Plan foxorfork Lake was firstapprovedlanuary 1946 (then ti
Plani Recr eat i onal Facilities at Norfork L-ake,
A. Subsequent revisions were prepared with the latest revision apprdvedember 1987 and
revised June 1988The Master Plan is intended to serve as a guide for the orderly and
coordinated development, management, and stewardship of all lands and water resources of the
project. It presents data on existing conditionscguated recreational use and the type of
facilities needed to service anticipated use, sensitive resources requiring protection, and an
estimate of futte requirements. Since the 1988ster plan revisiorpublic useand

development in th&lorfork Lake region hasiot occurred as plannexh the public lands and
resources of the projecBased on elapsed time and the need to recognize current management
practices at the projeas well asiew guidance andirectives within U. SArmy Corps of

Engineers (USACE}hese actionbave dictated the preparation of this Master Plan revision.

This revised Master Plan presents an inventory of land resources and how they are classified,
existing park facilities, an analysis of resource, asgicipated influences on project operation

and management, and an evaluation of fuaume reasonably foreseeabkeedsasrequired to

provide a balanced management plan for cultivating the value of the land and water resources.
Included in the reviseMlaster Plan is an evaluation of expressed public opinion, new resource
use objectives, and a new land classification system. The format utilized for this plan is outlined
in Engineer Regulation/Engineer Pamphlet 12350 change 5dated 30 January 28},

which sets forth policy and procedure to be followed in preparation and revision of project
Master Plans This guidance is different from the original Master Plan format, which was a
design memorandum\orfork Lakeoriginal Master Plan can be foundDesignMemorandum

1-A; and all subsequeMaster Plamevisionsand prior supplements can be found\ppendix

B.

A draft environmental assessment (EA) and draft finding of no significant impact (FONSI) were
completed as part of the environmental docot@kon portion of the process. Both documents

are included as Appendix A. Upon completion of the Master Plan revision process, if no
significant impacts due to Federal action are determined, the FONSI will be signed signifying the
end of the revision prcess.
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Chapter 1. Introduction

a. Project Authorization

Authorization is defined as permission to undertake a specific activity. In the context of this
Master Plan revision, project authorization refers to congressional legislation which granted
authority tothe USACE to study, construct, and eventually operate the White River Basin
reservoirs, specificallilorfork Lake. Initial authorizations for the project included the primary
project purposes of floocbntrol and generation of hydroelectric power, fokalby subsequent
authorizations for recreatiofish and wildlife and water supply.

Norfork Lake was authorized by the Flood Control Act approved 28 June 1938 (Public Law 761,
75" Congress, 3d session), as modified by the Flood Control Act approved 18 August 1941
(Public Law 228, 7 congress, % session), for flood control and generation of hydroelectric
power. The inclusion of storage for municipal and industrial water suygasyauthorized by the
Water Supply Act of 1958.

Section 4 of the Flood Control Act approved 22 December 1944, as amended by Section 4 of the
Flood Control Act approved 24 July 1946 and as further amended by Section 209 of the Flood
Control Act approved $eptembefl954 (Public Law 780, 83d Congress), authorized the
Department of the Army to provide for recreational use of lakes under its contabér supply

storage 08,451.975acrefeet, under the provisions of the Water Supply Act of 1958 as
amendedhas been purchased by Water and Sewer Improvement District No. 3 of Mountain
Home, Arkansas.

Norfork Lake project authorizations include the following:

1 The Flood Control Act approved 28 June 1938 (Public Law No. 761, 75th Congress, 3rd
Session) as modéd by the Flood Control Act approved 18 August 1941 (Public Law
No. 228, 77th Congress, 1st Session) to include the authorization of the project for flood
control and generation of hydroelectric power.

1 Section 4 of the Flood Control Act approved 22 Decenil®44 (58 stat 889), as
amended by Section 4 of the Flood Control Act approved 24 July 1946 (60 stat 642), as
amended by Section 209 of the Flood Control Act approved 3 September 1954, as further
amended by Section 207 of the Flood Control Act of 1962udher amended by Section
2 of the Land and Water Conservation Fund Act of 1965

1 Section 209 of the Flood Control Act approved 3 September 1954 (Public Law 780, 83d
Congress), authorized the Department of the Army to provide for recreational use of
lakes under its control.

1 Section 6, Public Law 7#834. Under Section 6 of Public Law-534 (the 1944 Flood
Control Act), the Secretary of the Army is authorized to enter into agreements for surplus
water with states, municipalities, private concerns, drviddals at any reservoir under
the control of the Department of the ArmYhe price and terms of the agreements may
be as the Secretary deems reasonabitese agreements may be for domestic, municipal,
and industrial uses, but not for crop irrigation.



Title 11l of Public Law 85500 (the 1958 River and Harbor Act) is entitled the "Water
Supply Act of 1958."Section 30Xa) established a policy of cooperation in development
of water supplies for domestic, municipal, industrial, and other purp&ssson 301(b)

is the authority for the Corps to include municipal and industrial (M&I) water storage in
reservoir projects and to reallocate storage in existing projects to M&I water supply
However, as specified in Section 301(d), modifications to a plamnexisting reservoir
project to add water supplyould seriously affect the project, its other purposes, or its
operation requires congressional authorizatidhis act was amended by Section 10 of
Public Law 8788 and by Section 932 of Public Law-86862

Section 10 of Public Law 888 (the Federal Water Pollution Control Act Amendments

of 1961) modified the 1958 Water Supply Adthis modification permitted the

acceptance of assurances for future water supply to accommodate the construction cost
payments for future water supply.

Section 932 of Public Law 9862 (the Water Resources Development Act 1986)
amended the Water Supply Act of 1958his amendment applies to Corps projects but
not to Bureau of Reclamation projeciBhe amendment eliminad the 160year interest

free period for future water supply, modified the interest rate formula, limited repayment
to 30 years, and required annual operatmoaintenanceand replacement costs to be
reimbursed annuallyThis latter requirement had alwaysen a part of Corps policy and
repayment procedures.

Public Law 88140, approved 16 October 1963, extended to theHealeral sponsor of
water supply storage the right to use the storage for the physical life of the project subject
to repayment of costsThis removed an uncertainty as to the continued availability of the
storage space after the-$8ar maximum period previously allowed in contracts.

Public Law 104303 (the Water Resources Development Act of 1996¢tion 304
authorized recreation andgsh and wildlife mitigation as purposes of the project to the
extent that the additional purposes do not adversely affect flood control, power
generation, or other authorized purposes of the project.

Public Law 109103 White River Minimum FlowSection132a) of the FY 2006
Energyand WaterDevelopment AppropriationsAct (EWDAA) authorizedanddirecied
implementationof two of the Reallocationplarns describedin the July 2004 White

River Minimum Flows ReallocatiorReport:BS-3 at Bull ShoalsLake andNF-7 at
Norfork Lake

b. Project Purpose

Norfork Lake is a multiple purpose project created for purposesanf fisk management

Norfork Lake was authorized by the Flood Control Act of 1938 as one of the original six lakes
develomdfor flood control and other purposes in the White River Basime Project is operated
for primary purposes of flood risk management, hydropower, with secondary consideration of
water supply, recreation, and fish and wildlibethe extent that those atidnal purposes do not
adversely affect flood control, power generationpatential futureauthorized purposes of the
project.



c. Purposeand Scope of Master Plan

This revised Master Plan replaces Design Memorandum-&ofi#laster Plan foNorfork

L a kappyovedNovember 1987 and Revised June 19B&gulation and guidance for master
plan revisions are provided by Engineer Regulation (ER) and Endtaegphlet(EP) 11302-
550;andEngineer Manual (EM) 1110-400.

The Master Plan is the strategic larse management document that guides the comprehensive
management and development of all project recreational, natural, and cultural resources
throughout the life of the water resource prajéldte Master Plan guides the efficient and cost
effective manageent, development, and use of project lantss a vital tool for the

responsible stewardship and sustainability of project resources for the benefit of present and
future generations.

The Master Plan guides and articulates Corps responsibilitiesaptitefrederal laws to

preserve, conserve, restore, maintain, manage, and develop the projectdaeidsand

associated resource¥he Master Plan is a dynamic operational document projecting what could
and should happen over the life of the projext & flexible based upon changing conditions

The Master Plan deals in concepts, not in details, of desigadministration Detailed
management and administration functions are addressed in the Operational Management Plan
(OMP), which implements theoncepts of the Master Plan into operational actions.

The Master Plan will be developed and kept current for Civil Works projects operated and
maintained by the Corps and will include all land (fee, easements, or other interests) originally
acquired forhe projects and any subsequent land (fee, easements, or other interests) acquired to
support the operations and authorized missions of the project.

The Master Plan is not intended to address the specifics of regional water ghaligjine
managemenor water | evel management; these areas
management plan or water management.pmwever, specific issues identified through the
Master Plan revision process can still be communicated and coordinated with the agpropriat
internal Corps resourced., Operations for shoreline management) or external resource agency
(i.e.,Missouri Department of Natural Resources and Arkansas DepartnEnéafy and

Environment fomwaterquality) responsible for that specific area.

d. Brief Watershed and Project Description

Norfork Dam is located in Baxter County, Arkansas, on the North Fork River, about 4.8 miles
upstream from its confluence with the White River. The dam is approximately 12 miles
southeast of Mountain HomArkansas. The lake extends eastward into Fulton county,
Arkansas, and northward into Ozark County, Missouri.

Norfork Lake is located in the upper White River Basin. The White River Basin begins in
northwest Arkansas and winds its way along northerng&s, then south to the confluence of
the Arkansas and Mississippi River. The basin area is relatively undevelypeitd climate,

an abundance ofatural resourcesnd good quality of water for water sportgkesthe White



River Basinavery desirabé vacationdestination Five lakes have been constructed in the upper
White River Basin, including Norfork, Beaver, Table Rdckke Taneycomo (constructed by

the Empire District Electric Company), and Bull Shoals. These lakes eag@naximatelyl 30
miles through northwest Arkansas and southwest Missouri and-central Arkansas.

The total area contained in tNerfork project, including both land and water surface, consists of
54410acres Of this total,253 acres are in flowage easem@dote: asmall difference in

acreage figures exist throughout this document due to using GIS/survey plats data which is more
accurate and based on new technology versus the deed language which was derived many years
ago without the aid of technologyThe regions characterized by narrow ridges between deeply
cut valleys that are forested with deciduous treesttered pineand eastern red cedahen

the lake is at the top of the conservation p66B(75mean sea level), the water area comprises
21662 surfae acres an@72miles of shoreline The shoreline is irregular with topography

ranging from steep bluffs to gentle slopésiditional information on headwaters/tailwaters,

major streams associated with the lake, etc. can be found in Chapter 2, uniderisect

Hydrology and Groundwater.

Construction on the project beganMiarch of 1941and filling of the power reservoir started in
June 1943 Construction of the dam was completed in 19@€6mmercial operation of the
powerplantwith one unitbegan inJune 1944 A second unit was placed in operation in
February 1950 Theconservation poatlevation has since been raised to elevation 553.75 feet
from 552.0 NGVDfor the implementation of minimum flows on 12 September 2013

At the drafting of this final Master Plang significant park operational changes are anticipated
Since 188, parks have been evaluated using an efficiency review protasse are30 public

use areas around Norfork Lake. A more detailed description of the Corps parks follows in
Chapter 2.

e. Listing of Prior Design Memorandum

A listing of prior design memorandums and accompanying supplements are provided in a table
listing in AppendixB. The supplements are also provided\ppendixB and with the release of
this Master Plan, are considered incorporated into this document.

f. Pertinent Project Information

Although this revised Master Plan is focused on management of land and waterrelafadeto
project purposes of outdoor recreatiandfish and wildlifethe following information about
primary project facilities is provided to aid in understanding how all project purposes are
interrelated.

Norfork Lake dam is a concrete gravity sttue with a crest length of 2,624 feet and a
maximum height of 216 feet above the stream Blado power unitswith a total generating
capacityof 80.5 megawat have been installed, each having a discharge capacity of
approximately 2,700 cfs (when generating at rated capacity with the reservoir at top of
conservation pog! Table 1 summarizes the pertinent engineering data on the project.



Operation of the pregt related to the storage in the pools is twof@dnservation pool storage

is designed for holding water to be used for authorized purposes, both during normal conditions
or during an extended period of below normal rainféle flood pool zone is fahe temporary
impoundment of water to be released after downstream high water has retieded

hydroelectric power plant produces electricity, which is marketed by the Southwestern Power
Administration, U.S. Department of the Energhhe dam was desigd with spillway capacity

to pass inflow with a maximum pool elevation of 580 feet msl. Withdrawals of storage for
authorized conservation uses, can cause the lake elevation to fluctuate between 553.75 feet msil,
which is the top of theonservation popbhnd 510 msl, the bottom of the conservapool.

During flood conditions, the lake level may exceed the top of the flood control poaten

events with large runoff quantitiehis event is known as a surcharge.

In 2005, the USACE startegkcreening for Portfolio Risk Analysis (SPRAJhis analysis

screened each dam in the USACE inventory based on available information, to expeditiously
identify and classify every dam according to perceived ri8te screening has yielded a basic
understading of the greatest risks and priorities for dams throughout USA®E Dam Safety

Action Classification System (DSAC) is intended to provide consistent and systematic guidelines
for appropriate actions to address the dam safety issues and deficiéht$&SCGE dams

USACE dams are placed into a DSAC class based on their individual dam safety risk considered
as a combination of probability of failure and potential life safety concéiiser considerations

such as economic and environmental issuesgwmportant, are secondary compared to life

safety issuesThe DSAC table presents different levels and urgencies of actions that are
commensurate with the different classes of the safety status of USACE thes® actions

range from recognition of arrgent situation requiring immediate action through normal

operations and dam safety activities for dams without known issues.

DSAC | (Very High Urgency of Action) Dams where progression toward failure is
confirmed to be taking place under normal operetiand the dam is almost certain to fail
under normal operations within a time frame from immediately to within a few years without
intervention, or the combination of life and/or economic consequences make probability of
failure extremely high.

DSAC Il (High Urgency of Action)i Dams where failure could begin during normal
operations or be initiated as the consequence of an. eélkatlikelihood of failure from one

of these occurrences, prior to remediation, is too high to assure public safety, or the
combination of life and/or economic consequences make probability of failure very high.
DSAC lll (Moderate Urgency of Action) Dams that have issues where the dam is
significantly inadequate, or the combination of life, economic, arahfeironmental
consequences make the risks moderate to high.

DSAC IV (Low Urgency of Action) Dams are inadequate but with low risk such that the
combination of life, economic, and/or environmental consequences make a probability of
failure low, althoughtie dam may not meet all essential USACE engineering guidelines.
DSAC V (Normal)i Dams considered adequately safe, meeting all essential agency
guidelines and the residual risk is considered tolerable.



Initially, Norfork Dam was classified as a DSAC I\0{ urgency) in 2008 The dam underwent

a detailedPeriodicAssessment (PA) in 2014. The PA team recommended the dam be
reclassified to a DSAC Il (moderate urgency) due to risk associated with overtopping and
potential instability of the dam during vergre flood events and seismic events. Approval of the
DSAC change was finalized on June 3, 2015 from the Dam Safety Oversight Group and USACE
Headquarters. An Interim Risk Reduction Management Plan (IRRMP) has been implemented.



Tablel-1 General Dam Information

PERTINENT DATA OF THE DAM AND LAKE

Geneaa Information

AuthorizedPupose, Sream, Sate Flood Risk
Management,
Hydropower Water
Supply,Recreation
Fish and Wildlife,
andWhite River
Minimum Flows.
North Fork River
Arkansas

Drainage area, sajare miles 1,806

Average annualrainfall over the drainage area, inches (19782020) 42.7

Dam

Length in feet 2,624

Top of damelevation, feet abose mean sedevel 590.0

Generators

Main units, number 2

Rated capacity of each unit, megawatts 40.25

Station service units, number 1

Rated capacity aftationservice unit kilowatts 895

Lake

Nominal battom of power drawdown Elevation, feet above mean sedevel 510.0

Area,acres 12,320

Nominal top of conservation pool 553.75

Elevation, feetabore mean sedevel

Areaof water surface at conservation (normal) podiares 21,662.5

Length of shoreline, miles 372

Nominal top of flood-cortrol pool 580.0

Elevation, feetabore mean sedevel

Areaof water surface of flood control pool &gres 29.51.7

Length of shoreline, miles 511

Five-Yearfrequency pool

Elevation, feetabore mean sedevel (flood pol) (simulated 1942011) 571.2

Elevation, feetabore mean sedevel (drawdown) (simulated 1942011) 537.8




Chapter 2. Project Setting and Factors Influencing Management
and Development Existing Conditions)

a. Description of Reservoir

Norfork Lake is located in th®@zark Mountain region of north central Arkansas and south
central Missouri Having372miles of shoreline and over &b2water surface acres, Norfork
Lake isalarge reservoir and is the oldest of the Corps of Engineers White River 1Akisa
relatively undeveloped shoreline and exceptional water quality, the Lake has remained a
destination for much of Arkansas and Missouri, providing great environmental and economic
benefits to the Ozark region since impoundment.

Norfork Lake along withneaby Bull ShoalsLake, provide aralternateexperienceo the upper
White River Lakes with natural undeveloped shoreline, vistas of mature forests and limestone
bluffs. Many arms and coves of thake offer secluded areas for traditional activities such as
fishing, swimming, and scuba divingNorfork Lake was acquired with a large land base of more
than 32,750 acres of public lanove the conservation paghich provides opportunities for
hunting, hiking, and terrestrial based recreation. Recreatios affeaing developed facilities to
support camping, boating, and swimming are located throughout the pi@Gmaimercial
concessions, such as marinas and resorts, provide services ranging from fuel and supplies to
overnight lodging.Large wildlife managment areas abound on Norfdrkkedue to its size and
quality wildlife habitat. A large portion dfederal land in both Missouri and Arkansas have
been | icensed to eamiageménbagendy.s f i sh and wil dl i

The lake is very irregular ishape, due to the mountaindagain Many large arms and bays
extend up the valleys of tributaries, and thygography creates numerous small covise
forested shorelineariesfrom steep bluffs to gently sloping points and is indented miiny
coves Many of the hills andlattopped ridges in theicinity rise to an elevation of 825 feet
above mean sea level, and some otilgber peaks in the region reach an elevation okrttan
1,100 feemsl. Mile-long limestone bluffs, striking vistas, and heavily wooded shorelines
combine to offer a unique natural environment.

b. Hydrology and Groundwater

1. Surface Water

Norfork Lake is located on the North Fork River and was formetthdyonstruction of the

Norfork Hydroelectric Dam in Baxter County, Arkansas, wtepanned the years 194043..

The elevation of the top of the conservation pool is approximately 553.75 feetrablavith

the flood pool being at 580 feet abawsl. At conservation pool, the lake area is approximately
21662acres, and at flood pool, the lake area is approximagebl3acres The shoreline

length at conservation pool is approximatel2 &iles and at flood pool is approximaté&§1

miles Nor f ork Lakebés watershed drains approxi mat
and southern MissourF{gure2-1). The lake has an average depttb6feet, andhe total flood



control storageapacity of Norfork Lake is 1.983 million aefeet with 1.290 million acréeet
of conservation storage.

Norfork Lake and its watershed are located in the SpringBalém Plateaus section of the

Ozark Plateaus physiograic province The landscape is described as rugged uplands with
exposed rock and varying soil depths and includes extensive areas of karst terrain (sink holes,
caves, and springs) (Ethridge, 2009pringfed streams are common and typically are peegnni
with gravelly substratesTopographic relief in the area is a result of erosional dissection of the
plateaus and generally is controlled by lithology, as well as structural features such as faults and
fracturesNor f or k Lakeds watoefrosn B34.8 feat abovgsHs1, 745 e |l e v
feet abovamsl, with an average elevation of 974 feet abmat(Figure 21). The North Fork

River drops, on average, approximately 13.7 feet per mile from the headwaters (elevation
1,453.4 feet abovms|) to thelake inlet (elevation 554.5 feet abows|) Figure 21. One large
tributary joins the North Fork River from the west, Bryant Creek, and drains a similar area as
that of the North Fork RivelF{gure2-1).



Figure2-1 Norfork Lake Dam Watershed and Surrounding Topography
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Erosion of the residual soils containing cherts and ataypunts for the tumbled gravétsind in
streambeds of the watershethe headwater area of the North Fork River is on sedimentary
rock with embedded limestone formations that contain numerous spiihgssolil, a residuary

of weathering, is relativelthin on the hills In some places it is exceedingly stony, due to the
disintegration of the cherty limestone; in others it is very sandy with sandstone fragments and
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boulders; and in other localities, it is composed of red clay, formed by the deconmpositio
limestone, intermingled with sand and chert fragmeiitee rivers flow on bedrock and have
cut a meandering course through the weNeloped narrow floodplaing’he alluvial material in
these floodplains is composed principally of silt and sandsaltibm exceeds 30 feet in
thickness.

Other major rivers in the Norfork Lake area include the Buffalo River, the Current River and the
Black River The Buffalo River empties into the White River in Marion County, Arkansas, south
of Norfork Lake, the Cuent River empties into the Black River in Randolph County, Arkansas,
east of Norfork Lake, and the Black River joins the White River in Independence County,
Arkansas, southeast of Norfork Lake.

2. Groundwater

Norfork lake lies in the vicinity of the Ozadquifer Groundwater flow and quality within the
Ozark Plateaus are controlled by the lithologies of the rocks exposed at the surface that convey
groundwater flow; stratigraphic relations of these different lithologies; and geologic structure,
including he physical modifications to the rocks that have occurred over time (Kresse et al.,
2014) Aquifer yields in the Ozark aquifer are lower than other aquifers in the state and
groundwater is primarily used for domestic suppiye Ozark aquifer is exposadd generally
unconfined and comprises a sequence of formations predominated by dolostones along with
minor limestone, sandstone, and shale intervals of Ordovician age (Kresse et al.\/26i1st)

within the upper Ozark aquifer are generally less tharnf&dn depth and have yields of
approximately 510 gallons per minute (Kresse et al., 201Rgcharge to the Ozark aquifer
primarily occurs where the aquifer is unconfined and exposed, can be rapid and result in highly
variable water levels, substantsasonal changes, and groundwagtadient reversals (Kresse

et al., 2014).

c. Sedimentation and Shoreline Erosion

Sediment is a large contributor to nutrient input into any water.bAdgording to theNhite

River Basin 2014 Water Control Master Manubé inflow to the White River reservoirs have

not historically had a major sediment load; therefore, initial sediment ranges for the lake were
established as index ranges to be surveyed only on a spot basis unless a sedimentation problem
was identified There are 72 sediment range monuments at Norfork L&Kehese, 34 ranges

are on the mainstem and 38 are located on tributafies sediment range monuments were
established in each of the White River reservoirs at the time of constru€herinflow tothe

White River reservoirs has not historically had a major sediment load; therefore, initial sediment
ranges for the lakes were established as index ranges to be surveyed only on a spot basis every
10 years unless a sedimentation problem was identifieds far, no major sediment deposits

have been identified with the sedimentation surv@yserefore, many of the ranges have never
been resurveyed

In 2015, a bathymetric survey of Norfork Lake was conducted by the U.S. Geological Survey

(USGS)using multtbeam sonar methods (Wagner and Lee, 20Tfjs data was merged with
aerial LIDAR data to compute new storagjevation data.
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Since 2008 the region has experienced several wet weather. éspatsfically, from 2008

2020, 12 of the 13 yeapoduced above average basin wide rainfall and four major flood events
The flood events have caused increased erosion within the basin due to record high flows in the
tributaries Additionally, the increased rainfall has resulted in prolonged highrweeis said

to have caused a loss of vegetation around the lake and increased shoreline erosion.

d. Water Quality

Overall surface water gality in the NorforkLake area is goodnd the lake has watepuality
whichis suitable for primary and secondary tamm, fisheries, domestimdustrial,and

agricultural water supply, as designated by the Arkansas Department of Energy and Environment
(ADEE), formerly known as the Arkansas Department of Environmental Quality (ADEQ)
Norfork Lake is classified by ADERs aType A water body, which includesost larger lakes

of several thousand acres in size, in upland forest dominated watersheds, having an average
depth of 30 to 60 feet, and having lowrpary production (i.e., having a low troptstatusf in
natural[unpolluted] conditim). This ismainly dueto temperaturestratification, which is nafral

and occurs imany deep reseoirs such as Norfork Lake. During the waer months, lake

waters of the upper layer (te@ilimnion) are waner and cotain moredissolved oxygen, while
the denser, lower layer waters (the hypwiion) are colder and contavery little or no

dissolved aygen. As the s#tified epilimnion cools in the late fall and winter, the lgers begin

to mix (destratify) and dissolved oxygd®O) is more evenly distributed. This condition is

more favorable to the fishery of the lake and overall water quality.

In 2004,ADEQ placed the 4.&niles of the Norforktail wateron theWater Quality Lmited
Waterbodiedist (303(d)list) due toviolation of the 6 mg/L dissolved oxygen (DO) standard.
The listed source of tH2O violation is hydropower (HP). Section 303(d) of tbieanWater
Act requies states to & waters tlat do notmeet Federal water quality standards or have a
significant potential naio meet standards as a resultpafint source dischargers or npoint
source ruroff. Subsequent to listing on the 303lig}, the statute requirgbatthe states
develop and set the Total Maxim Daily Load(TMDL) for water kodies on the list within 13
years. A TMDL establishes timaximum amountof a pollutant thatan enter a sgrific water
body without violating the watejuality standards. Valuese nomally calculated emounts
based on dilution and the asdiative capaity of the water body. TMDLs have been established
by ADEQ for the 4.8niles of the North Fork River below Norfork ba With an active TMDL
in placethe 4.8miles below the Norfork dans no longeilisted on he 303 (d) as an impaired
water body. In Janua009, USACE copleted he White River Minimum Flow (WRMF)
Study, which would increse theminimum flow below the danto 300 cfs to benefit the agtic
habitatand may result in veter quality improvanents in he tail water.

For the Missouri portion of Norfork Lake, the Missouri Depamt of Natural Resources
(MDNR) and the Clean Water Canission are responsible feetting and enforcing water
quality standards withirhe State oMissouri. Clasifiedwaters in the state are cateiged
accoding totheir beneficial water usage. Majaservoirs likeNorfork Lake are usually several
thousand acres in size and aressiféed by the state as L2 (aparable to Type A in Arkansas).
Norfork Lake, in addittn tomaintaining L2 water quality standards.also subject to four other
water quality standard§l) livestock and wildlife watering; (2) protection of mawater aguatic
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life and human healthish consmption; (3) wholebody contactecreation; and (4boating and
canoeing watequality standards (MDNR, 1996Db).

e. Project Access
The lake is surrounded by US, State, and county roads, making access possible at many points in

any given area of the lake. Further highway and airport access canrbagedkein Figur@-2
Norfork Lake Project Access.
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Figure2-2 Norfork Lake Project Access
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f. Climate

Climate within theNorfork Lake watershed is temperate, with summer extremes lasting for
longer periods throughout northern Arkansas, and winter temperatures being more influential in
the zone's northern reaches in Missotxtremes may vary from lows arount=0n the winter
morths to highs above 10 occurring from southern Arkansas to central Missouri during the
summer monthsExtreme temperatures may occur for short periods of time at any location
within the watershedMonthly rainfall varies fron2.5inches in the winter mpnths to aboub

inches in the springAverage annual rainfall over the watershed varies #8rto 50inches.

Recent years have produced record rainfall amounts resulting in the top six annual rainfall
amounts on recordSnowfall each year averagesfr® to 16inches from south to north across

the watershedSnowpacksre usually short lived and are not commonly a concern for flooding.

Norfork Lake is located in the Ozark Mountains, remote from heavy sipaidicing industry
or large mining operati@ The air is veryclean,and smog is virtually unknown in this region

Climate change became an area of concern due to the potential for effeataenous aspects

of the environment, especially those related to water resoufbesU.S.GlobalChange

Research Program (USGCRP) summarized information regarding climate emahige

potential effects in regional assessmesthe Midwest, which extends from Minnesota to
Missouri, extreme events such as heat walegjghts and heavy rainfall ents were projected

to occur more frequently. Should these events become significant to impact the operation of
Norfork Lake, the MastePlan,and associated documenitg.(Operations Management Plan

and Shoreline Management Plan) will be reviewed ansed, if necessary.

The State of Missouri passed the Wadvadop, Resour
maintain and periodically update a state water plan for arange, comprehensive statewide

program for the use of surface water and growtdwresources of the state, including existing

and future needs for drinking water supplies, agriculture, industry, recreation, environmental
protection and related needs."” The state water plan was done in 2 phases: Phase 1 completed a
series of 7 techni a | assessment documents to provide ba:
streams and rivers, groundwater, water use, water quality, interstate water issues, hydrologic
extremes, and water law; Phase 2 is the identification of regional problems and oppsrtunit

related to water use.

The Arkansas Water PIJAWP)i s t he stateds policy for | ong t
State of Arkansas last updated their water pld20itd The AWPbrings data, science, and

public input together to define water demandaten supplies, issues, and potential solutions to

meet the statebs needs for the next 40 years.
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g. Topography, Geology, and Soils

1. General Geology and Topography

The Norfork Lake area is part of the Ozark uplift. This region is characteriziéat-fying,
sedimentary rocks composed predominantly of limestone and dolomitic limestone. The upland
area surrounding the lake is part of the Salem Plateau, the surface of which is developed of
limestone and dolomites of the Ordovician age. Remnatktegflateau are represented by the
summits of the higher hills in the area. The rock strata underlying the lake and forming its rim
are the Everton, Powell, Cott@efferson City, and Roubidoux formations of Ordovician age.

2. Soils

The soil mantle is aesidual product of weathering. It is relatively thin on the hills. In some
places, it is rocky because of disintegration of the cherty limestone; in others, it is very sandy
with sandstone fragments and boulders; and in still other localities, it isosechpf red clay,

formed by the decomposition of limestone, intermingled with sand and chert fragments. The
river has cut a meandering course deep into the bedrock, forming-dewvelbped narrow

floodplain. The alluvial material in the floodplain isneposed principally of silt and sand that
seldom exceeds 30 feet in thickness. Chert, gravel and sand occur in typically long, narrow and
thin bars located on the inside bends of the old riverbed.

Soil surveys as published by the Natural Res@a@mmseration Service (NRCS) are available

for Baxter,Fultoncountiesn Arkansas and Ozark County in Missoufihese will be referred to

for developing specific resourceanagement plans for the Operational Management Plan

Soil Surve for these countie@JSDA Soil Conservation Service) indicate tmaajority of the

soils around Norfork Lake fal/l under-Mokowo M@ gen
unit and theDoniphanrGassville unit.

The ArkanaMoko unit consists of soils that formed in the residuum of dolomite and limestone.
These soils are scattered throughout the part of Baxter County north of the White River. They
are generally located on side slopes adgetopsthroughout théNorfork Lake project area.

Arkana and Moko soils are both well drained. Arkana soils are moderately deep, and Moko soils
are shallow. The soils in this unit are used mainly as woodland supporting eastern red cedar and
a variety of low to moderate gratardwoods. In some gently sloping areas, the soils are used

for pasture, but they are generally not suitable for cultivated crops. Depth to bedrock, shrink
swell potential, surface stones, erosion hazard and steep slopes represent the main limitations to
the use of these soils for farming and most other intensive uses.

The DonipharGassville soils are also scattered throughout the project area. Doniphan soils are
deep and well drained on moderately sloping uplands. Gassville soils are moderatefyddeep a
well drained, and generally occur on steep side slopes. These soils are not suited for cultivated
crops. Primary limitations for intensive use of these soils include slope, erosion hazard, surface
chert, depth to bedrock, low strength, and slow pebifisa Figure2-3 depicts the geology of

the adjacent watershed of Norfork Lake.
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Soil conservation and management will be a major consideration when planning natural resource
and recreation management practices. While soil movement is inftubpadimate, soil type,

and topography, which are uncontrollable, it can also be negatively affected by compaction,
modification of vegetative cover, and very high lake pool elevations which increase wave action
and inundation of unprotected shoreline
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Figure2-3 Geology and Fault Lines ®forfork Lake and surrounding area
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Figure2-4 Minerals atNorfork Lake
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h. Resource AnalysigLevel One Inventory Data)

Operational civil works projects administered by USACE are required, with few exceptions, to
prepare an inventory of natural resources. The basic inventory required is referred to within
USACE regulations (ER and EP 112®40)as a Level One Inventory. This inventory includes

the following: vegetation in accordance with the National Vegetation Classification System
through the sulglass level; assessment of the potential presence of special status species
including but not limied toFederal andbtate listed endangered and threatened species,

migratory species, and birds of conservation concern listed by the U.S. Fish and Wildlife Service
(USFWS); land (soils) capability classes in accordance with the Natural ResGornservabn
Service (NRCS) criteria; and wetlands in acco
Wetlands and Deepwater Habitats of the United States. This basic inventory information is used
in preparing project master plans and Operation Management Plans.(OREDMP is a five

year management plan setting forth detailed information required to implement the concepts set
forth in the master plan. An overview of the natural resources and related management actions at
the project is provided in the followingstions and paragraphs.

1. Fish and Wildlife Resources

The impoundment of the North Fook the White Riveland other tributary streams and rivers
which form Norfork Lake resulted in changes in the composition of the fish populations
Smallmouth baswas the principal game fish found in the North FofkheWhite River prior to
impoundment. Arkansas Game and Fish Commission (AGFC) and Missouri Department of
Conservation (MDC) are the agencies primarily responsible for managing the fishery and
throughtheir efforts, a variety of fish species are wadtablished in the lake. Sport fish species
currently found include: largemouth bass, spotted bass, smallmouth bass, white bass, striped
bass, hybrid whitstriped bass, walleye, flathead catfish, chaea#ish, white crappie, black
crappie, and various species of sunfish. Due to the quality and diversity of the fishery, Norfork
Lake serves as a national fishing destination, hosting hundreds of bass tournaments annually.

Norfork Lake was impounded irf44 and much of the standing timber was cut prior to the
impoundment. Since impoundment, the few remaining native forests that were submerged

provided little structure and forage habitat for fish. This limited habitat has degraded over time

so in 1986, BACE, MDC, and AGFC beganlarge scaleartificial habitat improvement project

with the primary objective to improve fish habitat within Norfork Lake. Sifa%®8 numerous

fish habitat structures known as THyJAGGO attrac
andseveralttractors by MDC. Approximately 30,000 trees comprise the attractors which cover

over 45acres of lake bottom, totaling Milesin length. AGFC and MDC fund the maintenance

of the attractors each year, adding fresh cover to keegtttactors productive and increasing the

habitat.

The impoundment of Norfork Lakesulted inenvironmental changes in the tailwater portion of

the North Fork River from the dam 408 miles downstream to where it empties into the White
River. AGFC rebzed that the coldvater discharges from Norfork Lake would necessitate a
change in their fisheries management program for the North Fork River as it transformed from a
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warm water fishery to eold-waterfishery. Rainbow trout, cutthroat trout, brookutocand
brown trout were stocked in the North Fork River to replace the waatar fishery These
efforts have allowed the production of a viable ewatater fishery However, because of various
unfavorable environmental factors such as lack of suitathlstisate and the fluctuation of water
temperatures, dissolved oxygen levels, water levels, trout reproduction is very limited.

In 1955, the Norfork National Fish Hatchery was built by the U.S. Fish and Wildlife Service
(USFWS) at Norfork Lake on Dry Rurr€ek below Norfork Dam to mitigate the loss of the

warm water fishery and provide trout for tb@ld-waterfishery below Norfork Dam and nearby

Bull Shoals Dam. Each year, an average of approximately 1,184,000 rainbow, 105,000 brown
trout, 150,000 cutthit trout, and 34,500 brook trout from the Norfork Hatchery and from the
USFWS Fish Hatcheries at Greers Ferry Lake and Mammoth Springs, AR and the Arkansas
State Fish Hatchery at Mammoth Springs, AR are stocked in the North Fork and White Rivers.
Since tfe trout program began, the fishery has flourished and is now known as a world class trout
fishery and has become a popular international trout fishing destination.

Previously, diring periods when themgaslittle or no power generation, the water flowtire

tailwater areavasreduced, resulting in shallow depths and exposed river bottom perimeters.
Concerns about the degradation of aquatic habitats faotbevaterfishery in the North Fork

River and in the White River below Bull Shoals Dam due toetlexposed areas led to the

i mpl ementati on of A Wh iSdécton IB2(a) ef the AfUBnergynandn F |1 o ws 0
Water Development Appropriations A&\(DAA) authorizes and directs the implementation of
plan NF7 at Norfork Lake for minimum flowsPlan NF7 reallocates 3.5 feet of storage at

Norfork Lake to be evenly divided (50:50) between the conservation and flood control pools to
provide for the minimum flows release of 300.cThis target flow of 300 cfs will consist of 185

cfs of minimum flow releses through a siphon system, as well as 20 cfs of existing releases
through théhydropower Station Service Unit, 40 cfs of existing releases for the downstream
trout hatchery, and existing flows of 55 cfs from normal leakage through the closed wicket gates
The top of the conservation pool elevatisasraised by 1.75 feetrom 552.0 to 553.75The
construction ohnassociated bulkhead and siphon was completed in 2012, with the new
conservation pool elevation being reached in 2@M@&viations from normal conservation pool

exist forcold-water fisheries management and may be found ilthiée River BasinNater

Contol Plan for Norfork Lake.

In 1963, dfive-acrefish nursery pond was constructed by AGFC on the west shore of the North
Fork River arm of Norfork Lake on Chapin Point for the purpose of rearing game fish for
stocking purposes. This fish nursery ponditesn used in the past to introduce walleye,
northern pike, striped bass, muskellunge, and blue catfish into the lake fiSihese fish have
utilized habitats in the lake which the original streige fish avoided. The hatchery pond is
typically usedto rear walleye (63,000 annually), threadfin shad and bluegill (400,000 in 2017)
for stocking directly into the lake.

White-tailed deer and eastern wild turkey are common game animals found and hunted in the
Norfork Lake area. Black bear have become comin the area and are hunted on the areas of
Norfork Lake located in Arkansad he principal small game species found in the open upland
areas include bobwhite quail, cottontail rabbit, and mourning dove. Gray and fox squirrels are
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common in upland woaad areas and are also popular for sportsmen. Furbearing animals found
in the Norfork Lake area include coyote, red fox, gray fox, otter, mink, muskrat, beaver, bobcat,
and raccoon Habitat management that includes wildlife food plot plantings, mowinlg, so
disturbance, removal of exotic and invasive species and application of prescribed fire do much to
benefit these populations.

The bat species diversity at Norfork Lake is hi@urveys have identified the following bat
species aroundorfork Lake, which include thBig Brown Eptesicus fusquEastern Red
(Lasiurus borealiy Hoary(Lasiurus cinereus Tri-Colored Perimyotis subflavysLittle Brown
(Myotislucifugus),and EveningNycticeius humeralig)ats.

The common migratory waterfowl species visiting Norfork Ladctude nallards, gadwall,

wood ducks, goldeneye, hooded merganser, bufflelagadother duck specieslowever,some

of these speciesre aly transient visitors as their characterisdtagng habitsinvolve more

shallow watersrather tharthe deep, clear waters of Norfork Lalkdigratory geese common to

the area are Canada geese of the Eastern Prairie Population. Giant and Greategéemead

were introduced to the area by the MDC in 1971 and 1972 and have become established as a
resident population. Resident Canada geese are in fact so numerous in many coves and
recreation areas that their presence has become a nuisance.

Ring-billed gulls are seen frequently around the Norfork Lake area. Greater and lesser yellow
legs and large flocks of horned grebes are also seen during their peak migration in the spring and
fall. Norfork Lake is also one of the few places where visitors canatbdhe turkey vulture

and the black vulture at the same time in the winter. In fact, wintering black vulture numbers
have become so large, that they have become a nuisance to the public. Norfork Lake has also
become a popular place that visitors comeliserve bald eagles, commonly wintering 20 or
morebirds,and hosting 46 breeding pairs during the nesting period of March to June.

2. Vegetative Resources

The area surrounding Norfork Lake is mostly forestégjure 25 depictsthe basic lancdcover
classificationfor Norfork Lake Trees and shrubs around the lakeshore include upland oak and
hickory species, persimmon, honey locust, hawthitmwering dogwood, redbud, coralberry,
smooth and winged sumac, and buttonbush. Frequent periodsdétion keep the strip of
government owned lands around the lake in early stages of succession. Eastern red cedar and
shortleafed pine, the principal evergreens, are dispersed throughout the regarefandd in

many large, scattered group8redomnant gound covers consist of greerdsrisedge, and

native grasses.

Plant communities also include post oak savannas and glades. The post oak savanna ecosystem
exhibits an open canopy of legensity trees allowing considerable light penetration to the
understory. This permits a wide variety of shrubs and/or native grass to perpetuate under natural
disturbances such as fire. Dolomite/limestone glades, which are characterized bylib@rens
communities of prairie type native forbs and grasses, occiliresshallow soil over outcroppings

of bedrock. USACE personnel provide a regular prescribed fire regimen to help to maintain

these specialized vegetative ecosystems in the Norforkprakect area
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Norfork Lake Special Terrestrial Ecological Systems

Ozak Fen

This fen system is found in the Ozarks region of the United St8tesds occur on trede

slopesof hills in narrow valleys, bases of bluffs, rock ledges, and terraces of streams and rivers,
where the soil or substrate is saturated by calcagrousmdwater seepag&oils are moist to

wet, mucky peat or mineral, with pH above 6.5, and vary from shalled@ @n) to moderately

deep (46100 cm), depending on natural disturbance and sl®pe parent material is a mixture

of gravel and dolomite whtfragments of deeply weathered bedrock present, or colluvium over
bedrock The bedrock strata are exposed, especially in hanging fens where the slope is greater
than 357 Hydrophytic plants dominate the fesych asnixed grasss, spike rushg&leochars
sp.)andsedgs (Carex sp.)

Central Interior Highlands CalcareoGfade andBarrens

This ecosystemccurs along moderate to steep slopes and steep valleys on primarily southerly to
westerly facing slopesLimestone and/or dolomite bedrock typthis system with shallow,
moderately to weltirained soils interspersed with rockBhese soils often dry out during the
summer and autumn, and then become saturated during the winter and Isiilang.
bluestem(Schizachyrium scoparidndominates thisystem and is commonly associated with

big bluesten{Andropogon gerard)i sideoatggrama(Bouteloua curtipendula andother

calciumloving plant speciesStunted woodlands primarily dominated ddyinkapin

oak(Quercus muehlenbergiinterspersed witleasern red cedafJuniperus virginiangoccur on
variabledepthto-bedrock soils Fire is the primary natural dynamic, and prescribed fires help
manage this system by restricting woody growth and maintaining the more open glade structure.

Central Interior Hghlands and Appalachian Sinkhole and Depression Pond

This system of ponds and wetlands is found in the Interior Highlands of the Ozark region
Stands occur in basins of sinkholes or other isolated depressions on udaitsiare very

poorly drained, ad surface water may be present for extended periods of time, rarely becoming
dry. Water depth may vary greatly on a seasonal basis and may be a meter deep or more in the
winter. Some examples become dry in the sumnSails may be deep (100 cm or more)
consisting of peat or muck, with parent material of peat, muck or alluvRonds vary from

open water to herbshrub, or treedominated Treedominated examples typically contaiak
speciegQuercussp.) American sycamorgPlatanusoccidentali, green asliFraxinus
pennsylvanicy silver maple(Acer saccharinum ortupelo specie@Nyssasp.) or a combination

of these In addition,sweet gunLiquidambar styracifluamay be present in southern

examples Common buttonbustCgphalanthus occidentalisis a typical shrub componenthe
herbaceous layer is widely variable depending on geography.

Old Growth Forest

Forest tands with large, mature or overature trees (both healthy adecadent), usually having
a multtlayered canopy in trees of various age clasS¢ands include dead trees and relatively
large amounts of decaying material on the forest fl&#@nds also contaitrees older than

typical forest managemerttation agdor a giventimber typeand contain numerous trees older
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than 150 years oldOzark Highlands old growth forests are typically dominateddly/species
(Quercus sp,)and mockenut hickay (Carya tomentosga
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Figure2-5 Land Cover at Norfork Lake Study Area
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3. Threatened & Endangered Species

There are many species in the Ozarks thalistezl aghreatened or endangered. Species

become imperiled for a variety of reasons including dweting, overfishing, and habitat loss

as a result of human development and pollution; of these, habitat loss is the main contributor that
imperils most species. A threatened species is one that is likely to become endangered within the
foreseeable futureAn endangered species is one in danger of extinction throughout all or a
significant portion of its range.

The bald eagleHalieetus leucocephalyiss common during the winter months around Norfork

Lake. In addition, several bald eagle nests are ldaateund the lake. Although the bald eagle

was delisted by USFWS in 2007 due to recovery of the species, both the bald and golden eagles
are still protected in accordance with the Bald and Golden Eagle Protection Act. Transient
populations of grayMyotis grisescensand Indiana batdMyotis sodali}, Federally endangered

species are documented in caves located near the area, however, no known caves are present on
USACE owned property on Norfork Lake.

The Ozark HellbendeQfyptobranchus alleganiensisdbiop) is a species of strictly aquatic
salamander found only in Ozark streams of southern Missouri and northern Arkansas. Critical
habitat is located in the riverine portions of the North Fork River near Dawt, MO and the Bryant
Creek area arm of Norfolkake area in Ozark County, Missouri. USACE works closely with

the U.S. Fish and Wildlife Service to protect the USACE owned riparian areas surrounding the
critical habitat and manage the project lands and waters of Norfork Lake to protect the water and
habitat quality of these streams and aid in its recovery.

The following species listedin Tablel2 ar e from the U.S. Fddéradhyh and
classified status list of species and the Arkansas and Missouri Natural Heritage data sets which
havebeen reported on project lands. There are other threatened and endangered species that are
known to be in the general area.

Table2-1 Threatened, Endangered, and Species of Concern

Common Name Scientific Name Fedéa{ﬂfjsstate State/Global Rank

*Protected under
Bald and Golden

Bald Eagle Halieetus leucocephalus Eagle Protection S3/G5
Act

Gray Bat Myotis grisescens E/E S3/G3

Indiana Bat Myotis sodalis E/E S3/G3
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OzarkHellbender

Cryptobranchus
alleganiensis bishopi

E/E

S1/G3 G4 T2Q

Alligator Snapping

Macrochelys temminckii

Species of

S2/G3 G4

Turtle Concern (SOC)
Hammack Sedge Carex fissa var. fissa SOC S1/G4T3T4
A Moss Ptychomitrium sinense SOC S1/G4 G5
Arkansas Sedge Carex arkansana SOC S3/G4
Umbrella Plant | Efiogonum longifolium var. soC S2/G4 T4
longifolium
Checkered Madtom Noturus flavater SOC S3 S4/G3 G4
Red River Mudpuppy Neft“r.“.s macu@ils soC SU/G5 T4
ouisianensis
Junipetleaf Polypremum procumbens SOC S2/G5
Showy Beardtongue Penstemon cobaea SOC S3/G4
Davis' Sedge carex davisii SOC S3/G4
Trelease's Larkspur Delphinium treleasei SOC S3/G3
HornedPondweed Zannichelliapalustris SOC S2 S3/G5
Gap Ringed Crayfisff ~ Orconectes neglectus soc S3/G5 T3
chaenodactylus
Autumn Darter Etheostoma autumnale SOC S3/G4
Glant Prg'}rlle RQR°! Microstylum morosum SOC S1/G3 G4
Eastern Collared .
Lizard Croptaphytus collaris SOC S2/G5
Large Indian Pediomelum esculentum SOC S2/G5
Breadroot
Heart-leaf Plantain Plantago cordata SOC S2/G4
Prairie
Rattlesnakeoot Prenanthes aspera SOC S2 S3/G4
Bush's Skullcap Scutellaria bushii SOC S2/G3
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E = Endangered32 Imperiled:Imperiled in the state because of rarity or because of some
factor(s) making it very vulnerable to extirpation from the nation or state (1,000 t0.3,000)
Typically, 6 to 20 occurrences or few remaining individuals (1,000 to 3,000).

S3 Vulnerable:Vulnerable in the state either because rare and uncommon, or found only in a
restricted range (even if abundant at some locations), or because of other factors making it
vulnerable to extirpationlypically, 21 to 100 occurrences or between 3,000HnH600
individuals;G3: Vulnerable:Vulnerable globally either because very rare and local throughout
its range, found only in a restricted range (even if abundant at some locations), or because of
other factors making it vulnerable to extinction or efiation.Typically, 21 to 100 occurrences

or between 3,000 and 10,000 individu&&: SecureCommon; widespread and abundant
(although it may be rare in parts of its range, particularly on the periphery). Not vulnerable in
most of its rangeTypically, with considerably more than 100 occurrences and more than 10,000
individuals.

Other possible endangered or threatened species include the threatened nortresretbbgt
(Myotis septentrionaljsand the endangered Ozark4eigred batRlecotus townsendingens.

No known populations or hibernacula of these bats are known to occur on Norfork Lake at this
time. However,until the presence of these besleterminedtree cuttingas a brestry practice

will only occurduring the winter months

4. Invasive species

In accordance with Executive Order (EO) 13112, an invasive spsdefined asn alien

species whose introduction does or is likely to cause economic or environmental harm or harm to
human health. Invasive species can be microbestsplar animals that are norative to an

ecosystem. In contrast, exotic species, as defined by EO 11987, include all plants and animals
not naturally occurring, either presently or historically, in any ecosystem of the United States.
Invasive species oaake over andut-compete native species by consuming their food, taking

over their territory, and altering the ecosystem in ways that harm native species. Invasive
species can be accidentally transpartedhey can be deliberately introduced becdheg are

thought to be helpful in some way. Invasive specieskederal, State, arldcal agencies

billions of dollars every year.

The Norfork Project is not protected from the spread of invasive species. |.tdualhroject

office staffwork with its partners, AGFC, MDC, University of Arkansas Extension Services and
United States Department of Agriculture, to help stop the spread of some of the Ozarks most
unwanted speciesThese would include feral hogSys scrofg)sericea lespedezhgspedeza
cuneatg, gypsy mothl(ymantria dispay and the emerald ash boréwgfilus planipennis
ProjectOffice staffpost signage in all the recreation areas to communicate the dangers of
spreading invasive species on project lands and waReagect Office stdfalso place gypsy

moth traps on project lands to monitor any infestations of this species in cooperation with the
Arkansas State Plant Boarth 2019, an agreement with the U.S. Dept. of Agriculture was
signed to allow the trapping of feral hogs on USACE land on Norfork Lake using USDA crews
from theAnimal and Plant Health Inspection Service (APHIS) to help control populations.
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A Di dyDbidymosghenia gemingdtaa species of algalgrms dense mats at times in the
tailwaters of Norfork Lake and the White River and has been observed in several tributaries the
Norfork Lake. This invasive species attaches to rocks and plants in streambets/angact
freshwater fish, aquatic plants, and important aquatic insBatlymo can completelgover

rocks and plants and reduce the area of clean substrate on which fish need to spawn #nd feed
also tends to outompete native algal species, mahyvbich are food for aquatic insects, the

main diet source of native stream fish&dymo mats hae become so thick in some areas it
makes itimpossiblefor anglers tdish those stream stretches. AGFC and MDC continue to
educate anglers about takingpautions to avoid spreading Didymo to other waters by the
contamination of recreational equipment, such as boats, life jackets and fishing gear, particularly
felt soled waders, being the most common ways for didymo to spread.

5. Ecological Setting

TheNatural Resource Management Mission of the U.S. Army Corps of Engineers (ER-1130
550, Chapter 2, Paragrap?2a.(1), dated 15 November 1996) states the following:

The Army Corps of Engineers is the steward of the lands and waters at Corps water
resouces projects Its Natural Resource Management Mission is to manage and conserve those
natural resources, consistent with ecosystem management principles, while providing quality
public outdoor recreation experiences to serve the needs of present aedyirierations.

In all aspects of natural and cultural resources management, the Corps promotes
awareness of environmental values and adheres to sound environmental stewardship, protection,
compliance and restoration practices.

The Corps manages for losigrm public access to, and use of, the natural resources in
cooperation with other Federal, State, and local agencies as well as the private sector.

The Corps integrates the management of diverse natural resource components such as
fish, wildlife, foress, wetlands, grasslands, soil, air, and water with the provision of public
recreation opportunitiesThe Corps conserves natural resources and provides public recreation
opportunities that contribute to the quality of American [ifER 11302-550, 1996)

In support of this mission statement, the following paragraphs describe the ecoregion where
Norfork Lake is locategand the natural resources components found within the project area.

Ecoregions are areas with generally similar ecosystems and witardiypes, qualities, and
guantities of environmental resourcéscoregion boundaries are determined by examining
patterns of vegetation, animal life, geology, soils, water quality, climate, and human land use, as
well as other living and neliving ecosystem componentsThe Environmental Protection

Agency (EPA) has defined ecoregions across the United States and has divided the ecoregions
into Level Ill and Level IV ecoregions, with Level Il being larger and containing one or more
Level IV ecoregions.The Level IV ecoregions surrounding Norfork Lake include the Central
Plateau, Dissected Springfield Platédtlk River Hills, and the White River Hills.
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A large area that includes generally similar ecosystems and that has similaqighées, and
guantities of environmental resources is known as an ecoregi@purpose of ecological land
classification is to provide information for research, assessment, monitoring, and management of
ecosystems and ecosystem componepresieral agncies State agencies, and nongovernmental
organizations responsible for different types of resources within the same area use this
information to estimate ecosystem productivity, to determine probable responses to land
management practices and other gstem disturbances, and to address environmental issues

over large areas, such as air pollution, forest disease, or threats to biodiversity.

Norfork Lake and surrounding arease withinthe Ozark Highland®coregion as depicted in
Figure 26. This ecorgion is defined as follows:

Location: This region covers a large portion of southern Missouri and northern Arkansas, and
small portions of northeastern Oklahoma and southeastern Kansas.

Climate: The ecoregion is on the boundary between mild and severantude climates,

between humid continental and humid subtropical. It has hot summers and mild to severe
winters with no pronounced dry season. The mean annual temperature ranges from
approximately 12 degrees Celsius to 15 degrees Celsius and tHeckegseriod ranges from

140 to 230 days. The mean annual precipitation is 1,101 mm (43.4 inches), ranging from 965 to
1,244 mm (3849 inches). Some snowfall occursaimter butlasts only a few days.

Vegetation:Oak-hickory and oakhickory-pine foreg stands are typical. Some savannas and
tallgrass prairies were once common in the vegetation mosaic. Post oak, blackjack oak, black
oak, white oak, hickories, shortleaf pine, little bluestem, Indiangrass, big bluestem, eastern red
cedar glades are comma the area.

Hydrology: Numerous perennial and intermittent streams flow in the region, of low to moderate
gradient, and mostly in a dendritic drainage pattern. There are numerous springs, few lakes, but
some sinkhole ponds and several large reservoirs

Terrain: The terrain here is more irregular in physiography than the adjacent regions, with the
exception of the Boston Mountains (8.4.6) to the south. Mostly a dissected limestone plateau,
the region has karst features, including caves, springs, and-fgaidgeams. There are some
steep, rocky hills, with elevations ranging from 80 to 560 meters abhslyand some gently

rolling plains. Limestone, chert, sandstone, and shale are common, with some small areas of
igneous rocks in the east. Ultisols and Adfssare typical with mesic and some thermic soil
temperature regimes and udic soil moisture regimes.

Wildlife: White-tailed deer, coyote, bobcat, beaver, gray bat, wild turkey, eastern bluebird,
bobwhite, warblers, collared lizard, many salamanders, aatk@avefish occur in the region.

Land Use/Human Activitietess than onéourth of the core of this region has been cleared for
pasture and cropland, but half or more of the periphery, while not as agricultural as bordering
ecoregions, is in opland and pasture. Livestock farming of cattle and hogs, poultry production,
pasture and hay are common. Lead and zinc mining occurs. Forestry, recreation, rural
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residential, urban uses also occur. There is some public national forest land. lvangeard

cities include Joplin, Springfield, Rolla, Farmingtéiayetteville Eminence, Poplar Bluff, West
Plains, Tahlequah, Bentonville, Rogers, Springdale, Berryville, Harrison, Mountain Home, and
Batesuville.
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Figure2-6 Eco-Regions at Norfork Lake Study Area
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6. Wetlands

The many rivers and streams flowing throughNoefork Lakeregion have created a landscape

of level highlands dissected by rugged valleys rich in karst features soabegsand sinkholes
Associated with these streams and landscape features are a variety of wetland habitats
representative of three major wetland systems: riverine, lacustrine, and palustrine. In accordance
with national USACE policy, wetlands at opeoaital projects are inventoried using the protocol
established by the USFWS in their Classification of Wetlands and Deepwater Habitats of the
United States Most wetlands at the project site are in the palustrine system; however, wetlands
classified in thdacustrine and riverine systems are also present (USFWS, 2004).

The riverine system is the compilation of rivers and tributaries that flow either permanently or
intermittently that contribute tol%662-acre Norfork Lakewhereas the lacustrine systemhis t

open water of Norfork Lake a permanently flooded reservidiiese rivers and tributaries range
from low gradient, slow moving, in wetleveloped floodplains with low oxygen levels, to

mostly high gradient, fast moving, poorly developed floodplain,estord rock substrate, with

high oxygen levels and in between are those rivers with intermittent flows with isolated pools or
surface water may be absent.

More detailed descriptions of these wetland classes, subclasses, and community types can be
found atthe National Wetlands Inventory website provided by the US Fish and Wildlife Service.

I. Utlilities

Utilities passing through and providing service on project lands include telephone lines,
communication cables, electrical transmission and distribution Bhexdyical switchyard, water
intake and distribution lines, sewage treatment facilitiesogmelines Telephone and
Communication lines are owned Bgntury Telephone of Mountain Home, Indojng business
as (dbaenturyLink and CenturyTel of Missoutil.C dbaCenturyLink

Electrical transmission and distribution lines are owned by North Arkansas Electric Cooperative
of Salem, AR. White River Valley Electric Cooperative of Branson, M@yell-Oregon

Electric Cooperativef West Plains, MO an8hoMe Power Corporation of Marshfield, MO
Transmission lines and switchyard located below Norfork Dam are owned and operated by the
Southwest Power Administration of Tulsa, OK.

The City of Mountain Home, AR operates a water intake within the reservoir wigiciol@s
associated structures and distribution pipelines near the City of Mountain Home on the Pigeon
Creek arm A USACE owned wastewater treatment plant locatiédRobinson Point Road near
Mountain Home, AR on the Panther Creek arm of the reservoir ceased operation in 2008 and
was dismantled and filled in according to Arkansas Department of Environmental Quality
(ADEQ) regulations in 2014.

Most of the public reciion areas and marinas use electrical serviceslantticalservices are
available at mostecreation areas for individual campsites including Bidwell Point, Cranfield,
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Gamaliel, Henderson, Quarry, Robinson Point, and Panther ®agtan and Howard ®@e's
electricity is provided by the concessionaire.

Municipal water lines are available and used at QuRankand Cranfield ParkMost of the

other recreation areas are served by pressurized, chlorinated well water syEterage and
wastewater frontoilets and shower facilities at developed recreation areas use septic tank/leach
field systems. A few vault toilets remain where sewage is collected in vaults which require
periodic pumping

J. Timber Resources

Timber harvesting and management for the purpose of timber stand improvement, glade
restoration, and wildlife enhancement is practiced on Norfork Lake Project lands and is managed
by project officestaff. Timber management on these lands includes presthbrning, selective
thinning, and timber harvesting to enhance wildlife habitat, control eastern red cedar
encroachment, restore dolomite glades, manageptanéationsand promote forest health

These activities generate some revawigich are reinested in the natural resource

management operations at Norfork Lake.

k. Paleontology

North central Arkansas arsduthcentralMissouri are located on the Salem Plateau.

Geologically the plateau is made up of relatively-§ag Paleozoic age strata consisting of
dolostones, sandstones, and limestones. The Ordovician aged Cotter and Jefferson City
Dolomite is the primary outopping formation in the area. Few fossils are known to exist in the
Jefferson City Dolomite. Fossils from the Cotter Dolomite are rare but include gastropods,
cephalopods, and rebtiilding algae The Ordovician aged Powell Dolomite and Everton
Formaton also outcrop in the general area although to a lesser extent. The Powell Dolomite is
not known to contain many fossils, although gastropods, cephalopods and trilobites have been
reported The Everton Formation is also not known to contain many faaiileugh ostracods,
cephalopods, gastropods, bivalviesgobites,and bryozoans are noted.

[. Cultural Resources

Stewardship of cultural resources on USACE Civil Works water resources projects is an

important part of the overall Federal responsihiliyumerous laws pertaining to identification,
evaluation, and protection of cultural resources, Native American Indian rights, curation and
collections management, and the protection of resources from looting and vandalism establish the
importance of culturalr s our ces t o o u Guiddned is derived romhaaumiber af g e
cultural resources laws and regulations, including Sections 106 and 110 of the National Historic
Preservation Act (NHPA) of 1966; Archaeological Resources Protection Act (ARPA) @f 197

Native American Graves Protection and Repatriation Act (NAGPRA); and 36 CFR Part 79,
Curation ofFederally Owned@nd Administered Archeological Collectionsnplementing

regulations for Section 106 of the NHPA and NAGPRA are 36 CFR Part 800 and 43atiFR
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10, respectively All cultural resources laws and regulations should be addressed under the
requirements of the National Environmental Policy Act (NEPA) of 1969, as applicable.

Historic Background The following is a brief history of the man popul&ion of Arkansas:

PalecIndian (at least 12000-8,500 B.C.) The beginning of the Paldadian period is hotly
contested though it is generally accepted that people occupied the Americas by at least 12,000
years ago by coming across the Bering Stidgwer hypotheses suggest that in addition to the
accepted landrossing, an earlier migration or migrations occurred via a maritime/island
hopping route from Asia to North Americ&Regardless of exactly when the peopling of the
Americas took place, certain cultural attributes are associated with this culture fraied
Indiansweresmall nomadic bands of hurtgatherers with a heavy emphasis on hunting-now
extinct megafauna such as mastodon with finely crafted fluted stone.pbidsmall bands of
individuals, their nomadic lifestyle, the decompositiomlbtheir material culture except for

stone tools, and their predilection to live near waterways and coastlines combine to make Paleo
Indians difficult to locate and study (Archaeology Southwest 2018).

In Arkansas, most sites have been located in the egsidron of the state indicating that

Paleo people were migrating down the Mississippi River from the northern. p&ites

tend to occur in regional clusters interprete
stopped migrating and began to sedihel make regional adaptations in response to their

environments Paleopeople lived in fairly small groups of one to two dozen members and

at the time there may have only been-180 people in all of modern Arkansg&abo

2008c) There is evidence ofdkecIndian inhabitants in the Ozark Highlands indicated by

the presence of Clovis, Cumberland, and Folsom bifaces in isolated instances in Boone and

Newton Counties, Arkansa®lo Paleelndian sites have been excavated in the Ozarks,

only surface sites anmulti-component shelter sites are present

Archaic (8,500-1000 B.C): The Archaicperiodcontinues the hunting and gathering
sustenance strategy, though with perhaps a greater reliance on gathering of plant resources
Over the seven millennia that this period covers, localized groups became much more
efficient in exploiting local resources@became less nomadic occupying seasonal camps
After 7,000 BC, average temperatures rose as much aB.7A41&ng with the increased
temperature there was a decrease in annual raiffiai$ resulted in hotter, drier

conditions Decreased water resedl in reduced vegetation and erosion, and diminished

the availability of plant and animal resources, making life even more difficult for Archaic
peoples Changing environmental conditions resulted in some areas, especially broad river
valleys surroundelly uplands that offered shelter, providing better conditidxrshaic
communities began to concentrate in those areas.

With the less transient lifestyle the population increas&ethaps due to the population
increase, the abundance of resources iatea, or the relative stability of the environment
following the HoloceneArchaic hunting cenpsdid abound in the White River area.

Woodland (1000 B.Ci A.D. 1000) The Woodland period is characterized by an
increasingly sedentary lifestyle, though still relying on hunting and gathddingng this
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time cultivationof native flora became an important part of the subsistence straksgy
populations were staying one location longer, permanent occupational markers in the form
of burial mounds were constructe@iechnologically, the Woodland period saw great
advances with the transition from the atlatl as a primary weapon and hunting tool to the
development of thbow and arrow The Woodland periodlso saw thelevelopment and use

of coarse ceramidempered with grog or bonéictographs (painted) and petroglyphs
(carved) rock art appeais occur at numerous Woodland sitéghey contain both real
depictions ohatureas well as abstract and geometric desidgeffigies in the form of

ceramics, sandstone tablets, and carved stone pipes take the form of people and lanimals
many of these cases, the effigies have fantastical features suggesting they wereaasceiv
supernatural This has been interpreted that the Woodland pdmglleved in the concept of

the spirit and human worlds; or broadly, a form of religidMound building continuethter

in the periodhough not necessarily with the purpose of intgythe deadIn Arkansas, the
Toltec Moundsnear modersday Scott, Arkansagaturesseveral pyramidashaped mounds
with flattened tops that were used to support buildings at their p&éksy of the mounds

and structures correspond to celestial objecesvents They are believed to have been the
houses or temples of i mportant people, indica
Acommoners. 0O

Two of the primary tribes that historically occupied modern day Little Rock District can trace

their lineage to the Dhegiha Siouan tribes of the Ohio River Vallég Dhegiha tribes

include the Omaha, Ponca, Kaw, Quapaw, and Odageng this Middle Woodland period

(A.D. 200-A.D. 400), the Dhegiha collectively began migrating down the Ohio Riadey

to the confluence with the Mississippi Rivéduring the Late Woodland (A.D. 408.D.

500), the Dhegiha began to separate into the modern tribes we seeTthddyhegiha, with

the exception of the Quapaw, traveled upNhssissippi River The Quapaw remained to the

south and were known asdgJadgpa or Quapaw, -snteramamgpdadhlee @ oW
1886andMcMillan 2014).

In the Ozarks, few Woodland sites have been identifidee bulk of information from this
time period in theegioncomes from the few preserved artifacts found in bluff shelters
(Manifort Jr. 2020)

Mississippian (A.D. 900i 1541) Sometime after the Quapaw broke off from the larger

Dhegiha Siouan tribes, thiest of the Dhegiah Siowestablished themselves at Cahokia (near

modern day St. Louis) and then further separated into foustriiee Osagewnerethe last to

leave Cahokia aund A.D.1300 moving to the upper reaches of the Osage and Missouri

Rivers DeSotoencount ered ACapahad or Quapaw on the
though his encounter occurred south of the confluence of the Arkansas River, where they

would lateroccupy(McMillan 2014:1516). i Osage o0 i s a corruption by
of AiWazmaédmhegoAChil dr en (Hodge 1910456)Bytded | e Wat er s
contact period, the Osage occupied the area south of the Missouri River into the northern half

of Arkansas and further west into Kansas and Oklahoma.

The Mississippian period is generally characterized by large scale sedentism and a reliance
primarily on agriculture of corns, beans, and squash supplemented by hunting and limited
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foraging Mississppiansengagd in increasingly complex trade networks, religious study and
iconography, and refinement of crafts such as ceramics, metal work, and development of
gamesand sports Pottery making developed into a specialized craft and art form during the
Mississippian period and numerous forms were constructed and elaborately dechated
became the preferred temper mateovalceramicgSabo 2013) The tool assemblage found

at Mississippian sites reflects the reliance on agricultlio®ls to workthe field, such as hoe
blades made from stone, shells, and bison scapulas are found on MississippiaNititése

need to clear the woods for agriculture and build the buildings and, later, fortifications
required wood working toolsAxes, celts, anddzes are all found in association with
Mississippian sitesThe refinement of the bow and arrow as a weapon sees the development
of very small, true arrowhead©ften called bird points, they were rarely much wider than the
arrow shaft The Late Missisippian period saw population dispersal and severe social stress
put on the populaceMany of the large mound centers were abandoned prior to the arrival of
Europeans and archaeological evidence has found numerous defensive structures such as
palisades sygesting that warfare was far more prevalégaenerally the large chiefdoms

were abandoned in favor of smaller autonomous groups though they still practiced agriculture.

Ozark adaptations were unique during the Mississippian pebflothesticatectrops were
grown in the river valleybut hunting and gathering likelyade up the bulk of the food
supply. Small mound sites did exist in tNéhite River area, such as the Loftin Site,
inundated by Table Rock Lake. Other Mississippian sitéise areancludevillage sites and
rock shelters.

Early European Contact Historic Period (15411682): The first European explorers in
Arkansas came from the Hernando de Soto expedition when they crossed the Mississippi
Riverin 1541 The most likelyroute for thede Soto expedition is consistent with the

locations of sixteenth century Native American sites and was a route that took the Spanish
across Arkansas nearly three times (Hudson 199& Soto did not enter the Ozarks, but the
aftermath of his expeditionid enter the areaDiseases sucs smallpox and influenza had a
devastating effectTheTribes inhabiting the area had no immunity against these diseases, and
up to 90 percent of tirepopulations were detiated During this tme the Ozarks were

primarily beingused as a hunting ground for the Osage, who were centered in central
Missouri

Colonial and Early American Historic Period (16821828): Themostnotable European
occupatiorwas founded byrench explorer Henri de Torat Arkansas Posh 1682to the
southeast of the project areastablished as a fur trading post, some trade goods likely made
their way to the project area as the Frenchdsadblished trade with ti@sage by this time

The location of théost along thé\rkansas River made trade easier with the Osage to the
north and the Quapaw to the sauth 1803 the Louisiana Purchase made the project area
officially United States territory The Osage shortly after relinquished all territory north of the
Arkansas Rver (whichincludes the project area), with the understanding that they would still
use the area for huntingn 1817 a treaty with the Eastern Cherokee of Georgia and South
Carolina established a reservation between the White River and the Arkansg3 &plor

2016) During the early 1800s, a group of Cherokee voluntarily moved wésistoeservation
where they came into conflict with the Osag#o saw this move as an incursion into their
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hunting grounds and an aaftwar. This group became knowas the United Keetoowah Band
of Cherokee (UKB 2021)In response to increased hostilities with the Osage, the UKB
invited other displaced Tribes including the Shawnee, Delaware, Miami, and Piankashaw to
live in the western portion of their Arkansas reséion along the White River and its
tributaries (Lankford 2010 and Sabo Il 2017he groups continued to clash over resources
In an effort to stop the violencthe United States signed treaties in 1818 and 1825 with the
Osage establishing their regation in southern Kansas and forcing Osage renfowal their
current location in Indian Territory along the Arkansas borétwever the last Osage did
not leave the region until 1839, when they became too overwhelmedbiiionaleastern
Tribes brced into Indian Territory by the Indian Removal Act of 1830 (Bailey and Swan
2004).

Euro-American settlment began in the Ozarksthe kte 18th century People generally
subsisted on a aabination of hunting wild gate and herding dmesticated amnals. With the
creation of the Arkansas Temiy in 1819, people frorthe upland South, or Appalachia,
began tanove into the Ozarks. These people brought Wigmmanyaspects of their culture
including fundanentalist religion, nique architectural styleand an aptitude for farming
rocky terrain Although slave holding @s not unheard of, it certainly was not themor

Trail of Tears (18281858): Several paths through Arkansasd Missouriwere involved in the
forced removal of Native Americans in teeutheast in what came to be known as the Trail of
Tears In 1838, remaining Cherokeasthe southeasintermarried whites, and their slaves were
forced to relocate to a reservation in atdiindian Territory(modern day Oklahoma)An
estimated one fourth of the Tribe perished in theve (Cherokee 2021)rhe UKB and other
Tribes living in the 1817 Arkansas reservation were forced to leave asWieillle noneof these
routesare belieed to have gone directly through the project locatogroup of Cherokee lead

by John Benge traveled a route along the North Fork River in the winter of18338south of

the project area (Fe2021) Duringthe time of the Trail of Tears white setdewere moving

into the area surrounding modetayNorfork Lake | n t h eJacbtBWol liecame one of

the earliest homeowners in the area when he claimed 76 acres near the junction of the White and
North Fork rivers His home became the center of cqugpbvernment and a trading community
called Liberty grew around the homkiberty was a flourishing settlement that served as a
jumping off point for travelers headed stie Steamboats disembarked at Liberty, and it remained
a prominent settlement latetanthe 1800s (Teske 2017).

Civil War and Reconstruction (1861-1874): Arkansadid not secede from the Union until May
6, 1861 in response to the Union firing on Fort Sumptdre bulk of military operations in
Arkansas early in the war occurred in the northern portion of the state @nedeast along the
Mississippi River A few major battles, such as Pea Ridge, were fouglitaratea.
Theoretically the battle of Pea Ridge solidified Union control over southern Missbureality,
the entire Ozark region was hostagétshwhackers anl jayhawkers Modernday Baxter
Countywas not a hotbed of the Civil Wdiut there were a number siirmishes along the
White River and guerillam the area that attacked both military and civilian tatgétse Ozarks
had a mix of loyalties during the Civil WaMany men from theounty sympatétic to the
Confederacy joined the Fourteenth Arkansas Infantry (Andrewson 2019). Slavergtveas
major component of the local economy of @earks;thereforejt became the epicenter of
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Unionist sympatizersin Arkansas As the war unftded, much of Arkansas descended into
lawlessness and poverty as food and other necessities were in short supply and marauding
guerillas becameommon (DeBlack 2021)Reconstruction in Arkansas was a volatile time as
well. As newly freed slaves gained maights, prewar planter elites attempted to restore their
economic and social status.

Modern County History (1874-Presen): Norfork Lake occupies parts of Baxter and Fulton
Counties, Arkansas and extends to Ozark County, MissBariter County was foned in 1873

from parts of Marion, Izard, Fulton, and Searcy Counties by Governor Baxter in an election year
in order to preserve his legaAndrewson 2019) The county seat was established in Mountain
Home and th@resentday boundaries of the county were fixed in 1881 (Andrewson 2019)
FultonCounty was formed in 1844 with the county seat designated as PilotrHiIB72 in

response to the recent violerafethe Civil War and Militia Wars, the town officially changed its
name to Salem which me aSiners@i ©zark Cointypvasac e 0 i n
formed in 1841 fronportions of Taney and Wayne Counties with the county seat designated at
Rockbridge $GL 2021). All three counties were reliant upon steamboats for transportation until
railroads came to the ared@ihe area was mostly agrarian, though the timber industry was
booming from the turn of the century into the 1920s until most of the timbdydsadharvested

At that time, a button blank industry grew near Norfork harvesting freshwater mussels from
riverbeds (Teske 2017)The GreaDepression affected the area significantly with many losing
their farms New Deal programs such as the RurakEl&cation Act forming the North

Arkansas Electri€ooperative and the WPA and NYA brought some economic relief to the area
(Teske 2017 and Simers 2018)he population of the area gradually declined until the Norfork
Dam was undeconstructionfAndrewsn 2019 and Simers 2018n 1938 the Flood Control

Act authorized initial construction of NorfoiBam as one of six dams originally authorized for

the White River and its tributariésr the purposes of flood control and hydroelectricity
Constructiorof Norfork Dambegan in spring of 1941 and was completed in 1%d@nstruction

of the powerhouse and switchyard was completed in October 1949.

Known Cultural Resources at Norfork Lake

There are over Blidentified archeological sites present at Norfork Lakew of the known

sites within the lake area have been investigated any further than documenrithgomare no

sites currently listed on the NRHP in tRerfork Project area The dam itselfs old enough to be
considered for NRHP inclusionThe structure has not yet been evaluated for the NRdBle

2-2 summarizes the previoustgcorded resources at Norfork Lake based on the most up to date
survey information according the records of the Arkansas Archeological Survey and the Missouri
Department of Natural Resources.
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Table2-2 Previoudy Recorded Resourceat NorforkLake

Type of Site Number of Sites
Historic 25
Prehistoric 94
Multicomponent 14
Unknown 12
Total 145
National Register
Not Evaluated 132
Not Eligible 12
Eligible 1

Multiple archaeological surveys have been completed at Norfork Lake since the 1960s in
response to ongoing activities such as lake construction, inadvertent discoveries, and NHPA
Section 106 complianceTable2-3 provides a list of previoususveys performed at Norfork

Lake The table below repsents themost up to date surveyfiormation accoding the reords

of the Arkansas Archeogpcal Survey and theMissouri Depannent of Natural Resources.

Table2-3 Previous Archeological Investigations on Norfork Lake

Author Title Year
Howard, Lynn E. | Archaeological Survey in Norfork region of Arkansas 1963
Spears, Carol, | Watershed Summary éfrchaeological and Historic Resources in t| 1975
Nancy Myer, White River Basins, Arkansas and Missouri

Hester Davis

Padgett, Thomas| Norfork Lake: A Cultural Resources Management Study with 1977
J. Implications for Prehistoric Settleme8ubsistence Patterns in the
Ozarks

Novick, Lee and | Norfork Lake: An Archaeological Survey of a Portion of Norfork | 1979
Charles Cantlry | Lake Shoreline

Lee, Aubra Lane | Cultural Resources Investigations Norfork Lake, Arkansas 1986

Austin, David Phase Il Archaeological Testing of Site 230Z1WU% Route 160, 1987
Ozark County, Missouri

John Riggs Survey and Testing at 3FU31, Norfork Lake, Fulton County Arkar 1992

Bennett Jr., W. J.| The Archaeological Record at Bull Shoals Lake and Norfork Lakg 1993
Arkansas and Missouri

Ray, Jack H. An Archaeological and Geomorphological Survey of the Upper N{ 1995
Fork River Valley in Southern Missouri: 199994

John Riggs Fulton County Resource Management Plan (PIF) 2000
Page, Chris Tecumseh Park Bridge Replacement (COE) Ozark County, Miss( 2010
Horvath, ACOE Managed Lands, Norfork Lake 2018
Elizabeth A.

Horvath, Cultural Resource Assessment Survey-Mbtfork, FY17#MH-N-1, | 2018
Elizabeth A. Gamaliel MHNorfork, FY17~MH-N-2, Niles 1 MHNorfork, FY17

MH-N-3, Niles 2 and MHBuUll ShoalsFY17-MH-B-1, Long Bottom
Baxter and Marion Counties, Arkansas
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Helton, Deseray | Ozark 160, MoDOT Job No J9P3169; Cultural Resources Survey 2019
Route 160 Improvements from 0.9 Miles East of County Road 53
0.3 miles west of North Fork River

Stuckvant, Craig | Cultural Resource Investigations Phase | Survey David's Trail 2019

Under the NHPA, properties of traditional religious and cultural importancéving

communitymay be determined to be eligible for inclusion on the NRBBmmonly known as
Traditional Cultural Properties (TCP), these properties are associated with cultural practices or
beliefs of a |living community t lareimpodanten r oot ed
maintaining the continuing cultural identity of the communityherefore, TCPs must be taken

into account in order to comply witfederal cultural resources regulatiodsiditionally,

Executive Order 13007 states that ekelleral agencwith responsibility for the management of
Federal lands shall accommodate access to and ceremonial use of Native American sacred sites
by religious practitioners and avoid adversely affecting the physical integrity of such sacred sites
There have beeronT CPs or sacred sites identified at this timNatfork Lake If TCPs or

sacred sites are identifiedMbrfork Lake in the future, they could be given additional protected
status through ESA designation.

Long-term Objectives for Cultural Resources

As funding allows, the Little Rock District willreatea Cultural Resources Management Plan
(CRMP). The purpose of the CRMP is to provide a comprehensive program to direct the historic
preservation activities and objectives at Norfork Lak&empletion of a full inventory of cultural
resources at Norfork Lake is a letgrm objective that is needed for compliance with Section

110 of the NHPA Identification and evaluation of sites is an ongoing process at Norfork Lake

As more significant sieare identified, they could be protecesESAsin the future.

The Archaeological Resources Protection Act (ARPA) secures the protection of archaeological
resources and sites on lands owned and administered by the United Atatasling to ARPA,

it is illegal to excavate, remove, damage, or deface archaeological resources on public lands
without a permit It is also illegal to sell or transport archaeological resources removed from
public lands Little Rock District requires permits for archaeolagimvestigations atlorfork

Lake in accordance witARPA andis increasing surveillance and coordination with law
enforcement agencies in the state to enforce ARPA civil and criminal penalties.

According to the Native American Graves Protection and Repiah Act (NAGPRA), it is the
responsibility of &ederal agency to inventory human remains and associated fuobacts
andsummarize any potential sacred objects that existed within their archaeological collections
prior to the passage of the lawdatio repatriate such objects to affiliated Tribes requesting their
return Additionally, there are responsibilities related to the inadvertent discovery of human
remains or funerary objects that occurFmaleral land that require consultatimdrepatriation
Although NAGPRA compliance has been an ongoing focus of the Little Rock District and many
consultations and repatriations have occurred in the past, there is still more work to be done.
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m. Interpretation

Interpretive programs &torfork Lake are aimed at three areas of emphasiter safety, natural
resource, and recreation programs. Water safety remains the main focus for the majority of the
interpretive efforts.Project office staftleliver school programs throughout the sprmgnths

focusing on program delivery thildren under 16 years of age. Annually in excess of 3,000
contacts are made through these programs. During recreation season, programs are scheduled
inside the campgrounds presentargeducational videand a vater safetyprogramto the

campers. Many programs are presented by trained volunteers to increase program efficiency and
preservemanpower.Other interpretive efforts includaformationsuch asrochuresmaps,

permits, and general lake informationbe information desk is manned by an employee and

often a volunteer to assist the visiting public

n. Zones of Influence

The Azone of influenceo (ZOl) for the purpose
within a 150mile driving distance fronthe lake This ZOIl was based primarily on visitation
information The demographic and socioeconomic description for the ZOl in this section of the
report is summarized at the county lev€he data for the counties has been aggregated into the
Azone of iinfluenceo t Dotdetdrnsine which cotntes weaebntlielsd a n d
in the summary tables and figures, all counties that intersected or fell within tmeil&5driving

radius were identifiedThose counties that fell entirelyithin the ZOI boundary plus those

counties where at least half of the county (by area) was within the ZOI bouadahgted in

Table2-4 below. When the ZOl is referenced in this section, it is referring to the aggregate
socioeconomic and demographiata for the areaDemographic and socioeconomic data for
Arkansas, Missouri, and the United States are provided for comparison purposes.
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Table2-4 Counties within the 15nile Driving Radius

Arkansas Missouri
Baxter Johnson | Washington Barry Maries
Benton Lawrence White Butler Oregon
Boone Lonoke Woodruff Camden Ozark
Carroll Madison Barry Carter Phelps
Clay Marion Christian Polk
Cleburne Newton Dade Pulaski
Conway Poinsett Dallas Reynolds
Craighead Pope Dent Ripley
Cross Prairie Douglas Shannon
Faulkner Pulaski Dunklin Stone
Fulton Randolph Greene Taney
Greene Searcy Hickory Texas
Independence Sharp Howell Webster
lzard Stone Laclede Wright
Jackson Van Buren Lawrence
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Figure2-7 Zone of Influence for Norfork Lake

Saint Lollis

NORFORK LAKE
ZONE OF
INFLUENCE

Springfield

Legend

-~ State Highway
— US Highway
=—— Interstate
Urban Areas (<25K)
[0 Urban Areas (>25k)
I Urban Areas (>100K)
| | State Parks and Forests
I National Parks and Forests
D States

[ | Lakes
Il \orfork Lake

MASTER PLAN
NORFORK LAKE

Miles
U , 0 50 100

Llittle'Rock

US ARMY CORPS

OF ENGINEERS wi n
Little Rock District y :
Norfork Lake

44



0. Demographicsand Socioeconomics

This section describes the demographic and socioeconomic characteristics for the geographic
areas surroundg Norfork Lake The lake is located in noHtentralArkansasandsouthcentral
Missouri The closest urban area to the lake is the Mountain Home micropolitan statistical area,
which is less than 10 miles west of the lake.

Data from the 201Census, the U.S. Bureau of Labor Statistics, and the 2019 American
Community Survey were used to summarize socioeconoomditions in thestudyarea Table

2-5 shows 2010 and 2019 population estimates as well as the estimated annual growth rate for
each county in the aredhe annual growth rate in recent years (28009) has been a mix of
positive and negative in the individual counties within the ZOI, but overall was positive for the
ZOl. The annual growth rate in the ZOI between 2010 and 2@E0vb% During the same
timeframe, the annual growth rate was 0.6% in the United States, 0.3% in Arkansas, and 0.2% in
Missouri.

Table2-5 Population Estimates and Trends

Population

2010 2019 Percent
Geographical Population | Population Change
Area Estimate Estimate (20102019)
United States 308,745,538 324,697,795 0.6%
Arkansas 2,915,918 2,999,370 0.3%
Missouri 5,988,927 6,104,910 0.2%
Zone of Influence 2,775,007 2,906,772 0.5%
Source: U.S. Bureau tiie Census, 2010 Census (2010 Estimate); U.S. Bureal
the Census, American Community Survey (2019 Estimate)
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Figure 28 displays population by age group for the country, states of Arkansas and Missouri,

and the ZQl In the ZOlI, 13% othe population is 0 to 10 years old, another 13% is 10 to 19

years old, 20% is 20 to 34 years old, 12% is 35 to 44 years old, 12% is 45 to 54 years old, 13% is
55 to 64 years old, 10% is 65 to 74 years old, and 7% is 75 years and bigeage distributin

is comparable to Arkansas and Missouri.

Figure2-8 Population Distribution by Age Group (2019)
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Source: U.S. Bureau of the Census, American Community Survey (2019 Estimate)

Key incomeindicators (median household income and per capita income) are preserabtein
2-6. Per capita incomeariesfor counties in thestudyareabut was $26,128 for the overall ZOI
in 2019 By comparison, per capita income was $34,103 in the United Ska&5,77 in
Arkansas, and $30,810 in Missauledian household income is not available for the zone of
influence but ranges from $31,947 in Ozark County (Missouri) to $66,362 in Benton County
(Arkansas) for an average of $42,798 terms of occupationshe distribution across the zone
of influence is similar to that of the Arkansas and Missolihie largest majority of the ZOI
(34%) is employed in thmanagement, business, science, and arts occupations, followed by 22%
in sales and office occupationk{% inservice occupations, 16% production, transportation,
and material moving occupations, and 10%atural resources, construction, and maintenance
occupations Compared to the country, the ZOI has slightly less individuals employed in
management, business, science, and arts occupations and slightly progution,
transportation, and material moving occupations.
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Table2-6 Income and Employment
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United States $62,843| $34,103| 154,842,185 59,647,283| 27,489,501| 33,491,626| 13,713,796| 20,499,979

Arkansas $47,597| $26,577 1,303,490 438,892 220,282 281,025 133,382 229,909

Missouri $55,461| $30,810|/ 2,916,000/ 1,077,985 503,637 646,716 256,836 430,826

Zone of

Influence NA | $26,128| 1,284,994| 441,854 223,195 283,120 125,866 210,959

Source: U.S. Bureau of the Census, American Community Survey (2019 Estimate)

In counties adjacent to Norfork Lake, tourism aedreation is also an important part of local
economies.Recreation at the lake has substantial impact to local economies based on surveys of
visitor spending and attendance at Corps projeBetween 2005 and 2019, annual average
visitation was approxiately 1.4 million. Visitation in 2019 was average, and visitors spent
$44.7 million in local economies within 30 mileshérfork Lake This spendinggenerated

$12.5million in businessalesrevenue andupportecabout480full and part timgobsresulting
in $12.5 million inlaborincome fortheselocal economies

Execut i
Populations and Low n ¢ o me

vV e

Order

12898,
Popul ations, O

ent i

tl ed

ifnFeder al

addr esses

andenvironmental impacts thatproject mayhaveon minorityor low-incomecommunities.
Thus, the environmental effects of §hi@jecton minority and lowincome communities or
Native Americanpopulationsamustbe disclosedandagenciesnustevaluateprojectsto ensure
thatthey do not disproportionally impact any such communiityguch impacts are identified,
appropriateanitigation measures must baplemented.

To determine whether a project has a disproportionate effect on potentiahemsital justice
communities (i.e., minority or loancome population), the demographics of an affected
population within the vicinity of the Project must be considered in the context of the overall

region Guidance from the Councilddanvi r onment al

Quality

( CEQ)

Act i

poteni

St

populations should be identified where either: (1) the minority population of the affected areas
exceeds 50 percent, or (b) the minority population percentage of the affected area is
meaningfullygreaterthanthe minority populationpercentagé the generalpopulationor other
appropriateunit of geographi@nalysis (CEQ 9 9.7 ) 0

Table2-7 displays Census data summarizing racial and ethnic characteristics of the ZOI
Table2-8Table 28 displays poverty indicators for the ZOThepurpose igo analyzewhether
the demographics of the affected area difiethe context of the broadegion; and if so, do
differences meet CEQ criteria for an Environmedteadtice communityBased on the analysis,
it does not appear that minority or lamcomepopulationsn thestudyareaare
disproportionatelaffected.
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Table2-7 Population Distribution by Race and Ethnicity (2019)

Native
American Hawaiian
Hispanic | Indian and
Black or or and Other Some| Two
African Latino Alaska Pacific | other or
White | American | (of any Native | Asian | Islander | race | more

Area alone alone race) alone alone alone alone | races
United States 61% 12% 18% 1% 5% 0% 0% 2%
Arkansas 72% 15% 7% 1% 1% 0% 0% 2%
Missouri 79% 11% 4% 0% 2% 0% 0% 2%
Zone of
Influence 80% 8% 7% 1% 2% 0% 0% 2%

Source: U.S. Bureau of the Census, American Community Survey (2019 Estimate)

Table2-8 alsodisplaysthe percentage of children (individuals under the age of 18) by county in
the ZOl Thepurposeof thedata is to assess whether the project disproportionally affects the

healthor safety risks to children apecified by Executive Order (E.O.) 1304Brotection of

Children from Environmental Health Risks and Safety R{34R97).

Table2-8 Poverty Indicators and Number of Childr&®19)

Percent of

population Percent of

below poverty | Population

Unemployment| line (last 12 Under 18

Area Rate months) Years Old
United States 3.7% 13.4% 18.5%
Arkansas 3.5% 17.0% 23.7%
Missouri 3.3% 13.7% 18.7%
Zone of Influence 3.4% 16.4% 22%
Source: U.S. Bureau of the Census, American Community Survey (

Estimate)

p. RecreationFacilities, Activities, and Needs

The recreational opportunities and potential of Norfork Lake is of great importance to this Ozark

Mountain region. Th&lorfork Project offers many recreational activities such as swimming,
SCUBA diving, boating, water skiing, fishing, picnicking, campimgnting, hiking, and wildlife
viewing. There ar&0 public use areas around Norfork Lake. Eight campgroundsigagdcess
arean the lake are operated by the Corps of Engineers. In 2@ld{tle Rock District
prepared &ecreation Adjustment Pldhat evaluatedll the parks on Norfork Lake

Implementation of the plan led to the leasingh&f camping portion of Jordan Parkhe boat

rampin Jordan Parkontinues to be operated and maintainetVSACE.
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No significantpark operational changes aneluded in this Master PlarSince 188, parks have
been evaluated using an efficiency review proc@&$mse parks chosen for closure for

operational efficienciewere offered for lease through standard leasing procedAteleased
parksreturned to th&J SACE, that do not qualify for the exceptions to policy in Appendix B of

ER 11302-550, will be closed.The criteria discussed in this section are of a basic nature to be
used for the planning, development, and manageaig¢heNorfork Lake public use areagth
consideration being given to the latest trends in recreational activities and fibeds criteria
furnish guidelines for determining the type and number of facilities needed to satisfy the current
and projectediemand and furnishes guidelines for serviceability, operation, and maintenance of
facilities. Universal accessibility will be included in the desigmeWfacilities. Engineering

and Design Recreational Facility and Customer Service Standards caerbeaedl in EM
11101-400 This manual provides guidance for the rehabilitation of existing and the design and
construction of new recreation areas and facilities, and recreation program evaluation activities at
recreation areas managedW$ACE

1. Facility Information

The setting of facilities and development of parks should be of the highest quality, should be
safe, and should promote the health, welfare, and aesthetic enjoyment of the fubketting

of each facility should result in the cpnomise between conservation of the natural environment
and providing for public useOnly the most adaptable terrain should be used for setting of
overall facilities with consideration given to the natural features so that the most scenic parts of
the ste may remain undeveloped for the enjoyment of visitBiility setting should be in

harmony as much as feasible with the environment in which they are to be placed to avoid
excessive grading and clearing for site preparation.

2. RecreationAreas

Multiple parks, lake access panboat ramps, et@xist on Norfork Lake. Some are Corps
operated, and some are operated by a county, resource aigendgEC), or other entiés

Park mapgan be found i\ppendixC. If adequate funding lm®@mes available for park

operation, recreation areas or portions of recreation areas will be brought up to current design
standardsind future develapentmay occur as identified in the park descriptions below.
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Table2-9 Recreation Facilities at Norfork Lake

Number of
Facility Sites
Recreation Areas 30
Picnic Sites 34
Camping Sites 464
Playgrounds 12
Swimming Areas 6
Fishing Docks/Piers 1
Boat Ramps 35
Marina Slips 2,472
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Figure2-9 Norfork Lake, Arkansas, Recreation Area Overview
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