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CAPE FEAR RIVER LOCKS & DAMS
CAPE FEAR RIVER
BLADEN COUNTY, NORTH CAROLINA
SECTION 216 - DISPOSITION STUDY
INTEGRATED DRAFT MAIN REPORT
AND DRAFT ENVIRONMENTAL ASSESSMENT
INTRODUCTION
1.1

Executive Summary

The Cape Fear River Locks and Dams (CFRLD) are a series of three locks and dams
constructed between 1910 and 1935 on the Cape Fear River in southeastern North
Carolina, for the purpose of commercial navigation. Over many years, their use for
commercial navigation has declined, with the last known commercial lockage occurring in
1995. The projects continue to require substantial historic operations and maintenance
(O&M) funding, totaling approximately $800,000 annually. Average annual funding
provided in recent years has been approximately $450,000, for operations/labor, routine
repairs, electricity, and facility maintenance. The purpose of this Section 216 feasibility
disposition study, is to evaluate the current and future usage of the projects, to compare a
“No‐ Action” alternative in which the project continues to be owned by the Federal
government (but perhaps not fully maintained due to lack of funds), an alternative
consisting of de‐authorization, followed by deconstruction of all project improvements and
disposal of associated real estate, and an alternative that includes de‐authorization and
transfer of the projects to a willing non‐ federal governmental entity. The period of analysis
for this study is 50 years, so assumptions made for all alternatives consider conditions up
to and including 50 years from the date of this document. The study is being conducted
under “Interim Guidance on the Conduct of Disposition Studies”, issued 22 August 2016, by
the Director of Civil Works, U.S. Army Corps of Engineers (USACE).
1.2

Initial Appraisal

In May 2009, the USACE completed an initial appraisal under the authority of the 1970
Flood Control Act using Operation and Maintenance (O&M) funds. The Initial Appraisal
found a Federal Interest in conducting further study to determine the ultimate disposition of
the projects.
1.3

Feasibility Study

The Feasibility Study is being conducted under the General Investigations Program, and is
being performed at full Federal expense since it involves evaluating alternatives for
reducing Federal expenses and has no willing sponsor at the time of study.
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STUDY OVERVIEW AND PURPOSE (Purpose and Need)
2.1

Overall Purpose.

The primary purpose of the CFRLD was to allow commercial navigation between
Wilmington and Fayetteville, North Carolina. Since 1995, commercial barge traffic using
the Locks and Dams has ceased, while the Wilmington District has incurred average
annual operations & maintenance expenditures. Historically, annual funding to address
operations & maintenance has totaled approximately $800,000. In recent years,
approximately $450,000 in annual funding has been provided. The purpose of the study is
to determine the future disposition of the CFRLD, and evaluate the opportunity to reduce
Federal expenses.
2.2

Overall Scope.

This study of the CFRLD will address multiple resources including: passage of diadromous
(anadromous and catadromous) fishes, water supply, recreation, reduction of Federal
expense, commercial navigation, small boat navigation concerns, and potential disposal
strategies. Alternatives investigated include leaving the structures in their current state
(i.e., “caretaker status”), potentially rendering the projects “safe” by modifying the structures
through partial or total removal, and potentially deauthorizing the projects and transferring
all real estate and operations and maintenance of the structures to another non-federal
government entity.
The same recommendations contained herein, made for one of the locks and dams, would
hold true for all three. They currently function as a single system, and piecemeal disposal,
for reasons of impacts to many different assets, precludes such recommendations.
AUTHORITY
3.1

Project Authorization.

USACE submitted its recommendation for Locks and Dams Numbers One and Two for the
Cape Fear River above the Wilmington navigation project, along with an eight-foot deep
channel, in House Document 890, 60th Congress, 1st Session. Congress appropriated
funds for the improvements in the River and Harbor Act of 1910, 36 Stat. 630, Pub. L. No.
61-264. The authorization for the third and final lock and dam, later renamed the William
O. Huske Lock and Dam, followed on August 30, 1935 alongside authorization for an eightfoot deep navigation channel to Fayetteville, North Carolina, 115 miles above Wilmington.
(River and Harbor Act of 1935, 49 Stat. 1028, Pub. L. No. 74-409, referencing House
Document 786, 71st Congress, Third Session). The River and Harbor Act of 1937, 50 Stat.
844, Pub. L. No. 75-392 via reference to Rivers and Harbors Committee Document 17,
75th Congress, First Session authorized a 25‐ foot deep channel to a basin at Navassa,
North Carolina (2.9 miles up the Cape Fear River above Wilmington). Recreation facilities
at each lock were authorized by Section 4 of the Flood Control Act of 1944, 58 Stat. 887,
Pub L. No. 78-534. Finally, the River and Harbor Act of 1965, 59 Stat. 844, Pub. L. No. 89298 via reference to House Document 252, 89th Congress, First Session authorized
deepening the navigation channel from 8 to 12 feet between Navassa and Mileboard 30,
just downstream of Lock and Dam Number One.
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3.2

Study Authorization.

The authority to study the divestiture of these Federal projects is Section 216 of the 1970
Flood Control Act, which authorizes the Secretary of the Army to review the operation of
USACE projects when found advisable due to significantly changed economic, physical, or
environmental conditions. The study is a 100% Federally‐funded effort that will be
reviewed and evaluated for policy compliance, and with recommendations due to the
Congress, for potential deauthorization and disposal.
PROJECT LOCATION AND BACKGROUND
4.1

Construction.

The CFRLD are located 39, 71, and 95 miles, respectively, above Wilmington, North
Carolina. The City of Fayetteville, North Carolina is approximately 111 miles upstream of
Wilmington (see Figure 1). The CFRLD are designed to aid navigation, but all three
include recreational facilities as well. On the west side at each lock and dam is a park area
with picnic tables, shelter, toilet facilities, boat ramps, locks and associated facilities. There
are also houses where the lockmasters lived when commercial traffic was frequent on the
river. In-water components at each lock and dam consist of a dam that abuts the eastern
bank of the Cape Fear River, and is joined to the western bank by a lock that consists of a
lock chamber, two upstream lock gates, and two downstream lock gates. No CFRLDassociated infrastructure exists on the east side of the river. A short discussion on each
lock and dam follows.
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Figure 1: Location of Cape Fear River Locks and Dams
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4.2

Lock and Dam Number One.

As shown in Figure 2, the project reservation associated with Lock and Dam Number One
encompasses about 17 acres. The lock and dam was constructed in 1915 and raised three
feet in 1935. The lock is made of concrete on wood pilings with a chamber 40 feet wide by
200 feet long. The vertical lift is 11 feet. The dam is a rock fill, timber crib structure with
steel pilings, clay fill, and a concrete spillway. The dam is 275 feet long at a crest elevation
of approximately 10 feet (NAVD 1988). The lock chamber wall is at approximate elevation
20 feet (NAVD 1988). A fish passage structure was added to the project in 2012, as
mitigation for deepening of Wilmington Harbor, and coordinated with all applicable Federal
and state resource agencies. Stabilization of the toe of the structure was carried out at that
time. Ten upstream timber dikes (added upstream of the dam in 1940 and 1987) help
maintain the pool for navigation purposes and prevent the river from escaping around the
left abutment during normal flows.
4.3

Lock and Dam Number Two.

Lock and Dam Number Two, which is shown in Figure 3, was constructed in 1917.
Alterations to add height in were constructed 1935. The project reservation encompasses
about 30 acres. The lock is made of concrete on wood pilings with a chamber 40 feet wide
by 200 feet long. The vertical lift is nine feet. The dam is a rock fill structure with steel
pilings and a clay fill. The dam is 228.8 feet long with a crest elevation of approximately 19
feet (NAVD 1988). The lock chamber wall is at a crest elevation of approximately 33 feet
(NAVD 1988).
4.4

Lock and Dam Number Three (William O. Huske Lock and Dam).

This structure, shown in Figure 4, was constructed in 1935. Both the lock and dam are
concrete. The project reservation associated with the Lock and Dam Number Three
encompasses about 20 acres. Both the lock and dam are constructed of concrete on steel
pilings. At 40 feet wide by 300 feet long, the lock chamber is the largest of the three locks.
The vertical lift of the lock chamber is 9 feet and the lock chamber wall is at approximate
elevation 38 feet (NAVD 1988). The dam is a concrete spillway structure 220 feet long with
a crest elevation of approximately 28 feet (NAVD).
HISTORY OF THE PROJECT
5.1

Operations and Maintenance.

The staffing and routine maintenance of the three locks and dams averaged about
$310,000 annually (at-the-time FY dollars), between 1992 and 1995. Clearing and
snagging, debris removal, and maintaining aids to navigation averaged about $340,000
over the same time period. In 1997 an $180,000 improvement to the recreation area at
Lock and Dam Number Two was constructed. Currently, Wilmington District is incurring
average operations and maintenance expenditures of approximately $450,000 per year.
5.2

Dam Safety Action Classification (DSAC) & Safety Evaluation.

Dam Safety Action Classification (DSAC) ratings range from 1 to 5. As of November 2019,
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all three Cape Fear Locks and Dams are rated DSAC 5, which is the lowest urgency DSAC
rating assigned by the USACE. By contrast, a DSAC 1 rating would indicate a dam at
extremely high risk of failure with high risk of significant negative consequences to life and
economic interests. The classification is determined by evaluating a combination of
likelihood of failure and incremental consequences should the dam fail. The driving factor in
the DSAC determination for these dams is the lack of significant consequences. Risks
posed by the CFRLD are considered tolerable when compared to a list of tolerable risk
guidelines (annual probability of failure, life safety risk, economic risk, and environment and
other non-monetary consequences). The CFRLD meet criteria of ER 1110-2-1156 as
“dams found to have insignificant or no consequences should they fail” and have potential
to serve a state, local, or tribe purpose (USACE 2014). Because they satisfy this criteria,
they are exempt from routine dam safety management under current USACE guidance.
Structural Condition.
Inspections, conditions surveys, recreation facility repairs, and other miscellaneous
expenditures averaged about $150,000 from 1992 to 1995. In 1993 and 1994, all three
locks were refurbished at a cost of more than $1.3 million in total. All of the mechanical
parts and seals were refurbished and the lock gates were sand blasted and repainted.
As a result of this rehabilitation, these locks are currently in fair structural condition. The
USACE conducted Screening Portfolio Risk Analysis (SPRA) in 2008 and 2009 to
assess dam safety. At Lock and Dam Number One, several items in the SPRA were
considered inadequate for the normal, unusual, and extreme Load Cases, including
seepage and piping under the esplanade, stability of the downstream sheet pile wall, and
stability of the upstream timber dikes. Following the SPRA, major rehabilitations were
conducted at Lock and Dam Number One in 2012. The rehabilitations included filling the
downstream scour hole, placement of the Rock Arch Rapids Fish Passage, repairs of the
riverside and landside lock walls, and repairs to the esplanade. With these
rehabilitations, it is believed that the seepage and piping under the esplanade has been
remedied. It is also believed that the scour hole has been repaired and scour is no
longer progressing. The upstream timber dikes have not yet been repaired as
recommended during the SPRA.
At Lock and Dam Number Two, several items in the SPRA were considered inadequate
for the normal, unusual, extreme, and maximum design earthquake (MDE) Load Cases,
including the stability of the lock walls and stability of the dam due to the downstream
scour hole. In 2017, construction began to armor the scour hole to prevent additional
erosion and increase stability of the dam. This construction project was completed in the
fall of 2019.
At Lock and Dam Number Three (also known as William O. Huske Lock and Dam), the
SPRA concluded that stability of the lock walls was probably inadequate for the MDE
Load Case as well as during normal operating conditions. No major rehabilitations have
been conducted at Lock and Dam Number Three since the SPRA.
A dam safety inspection was last conducted in February 2019. Condition of the locks and
dams has continued to deteriorate in the years since the SPRAs. Additional deficiencies
that have not been corrected exist such as damaged gate mechanisms, missing
personnel railings, damaged mooring cells, and others. Taking into account available
information, with emphasis on considerations regarding likelihood of failure and
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incremental consequences should the dams fail, DSAC 5 ratings were approved in
November 2019.
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-

NOTE:
- All elevations in NGVD 1929.
To convert to NAVD 1988, subtract 1.020 feet from elevations shown.

Figure 2: Cape Fear River Lock and Dam Number One
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Figure 3: Cape Fear River Lock and Dam Number Two
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-

NOTE:
- All elevations in NGVD 1929.
To convert to NAVD 1988, subtract 0.910 feet from elevations shown.

Figure 4: William O. Huske Lock and Dam on the Cape Fear River
(Cape Fear River Lock and Dam Number Three)
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RECREATION
Recreation areas have been available at the three locks and dams since 1965. In addition,
recreational boaters enjoy fishing in the Cape Fear River in the vicinity of the locks and
dams. The maintenance of sufficient depth for these recreational uses is dependent on the
proper function and operations upstream of Lock and Dam Number One, especially during
drought and low flow conditions.
Since 1965, USACE has maintained and upgraded many of the recreational facilities at the
CFRLD to provide safe and sanitary accommodations for boaters, fishermen, picnickers,
and sightseers. These facilities include picnic areas, restrooms, parking areas, fishing
areas, boat ramps, and open lawn areas. Since 2000, the annual visitation for the three
locks and dams has averaged about 70,000 visitors, with variation attributed to drought or
unusually high water years.
In 2016, USACE entered into a lease agreement with the Town of Elizabethtown for a term
of 25 years. This lease includes the operation and maintenance of all the recreation lands
and facilities at Lock and Dam Number Two. The lease does not include the lock structure
or the dam.
In 2017, USACE and the Town of Elizabethtown entered into a Memorandum of Agreement
(MOA) with North Carolina Wildlife Resources Commission (NCWRC) for incorporation of
the three locks and dams’ boating access areas into their Public Boating Access Area
program. This MOA allows an increased presence of NCWRC Enforcement Officers and
bolsters their ability to enforce State regulations at the entire CFRLD project.
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Table 1: Lock and Dam Visitation
Fiscal Year
Number of
(FY)
Visitors
FY 2000
11,266
FY 2001
51,495
FY 2002
47,134
FY 2003
37,788
FY 2004
86,590
FY 2005
94,076
FY 2006
77,928
FY 2007
87,589
FY 2008
74,043
FY 2009 – FY 2011
Unavailable
FY 2012
31,855
FY 2013
49,689
FY 2014
61,216
FY 2015
78,527
FY 2016
72,852
FY 2017
144,107*
Note: * Also accounts for dispersed visitation not accounted for above. Dispersed use
recreation is visitation that occurs on U.S. Army Corps of Engineers (USACE) owned land and
water that is located outside of designated recreation areas and that is not captured via any
type of traffic counting device. The data used were recorded and reported by USACE project
staff. It is assumed that the increase in visitation totals is the result of a survey to capture the
dispersed recreation instances in that year, but not in the previous years.
Table 2: The land available for recreation activities (excludes operational lands) at each
lock and dam is as follows:
Locks & Dam
Lock and Dam Number One
Lock and Dam Number Two
Lock and Dam Number Three
Total
6.1

Available Land
6 acres
21 Acres
12 Acres
39 Acres

Information on Easements, Agreements, and Other.

The lands required to construct the CFRLD were acquired between 1910 and 1934. Lock
and Dam Number One consists of 16.61 acres acquired in fee and 1,073.34 acres in
Flowage Easement (a flowage easement allows property to be flooded to support the
project purposes). The site is improved with an office, multiple out buildings, five picnic
sites, two picnic shelters, a comfort station, and a paved boat ramp with parking for ten
trailers. The recently constructed rock arch rapids fish passage structure does not
contribute to the appraised value of the site.
Lock and Dam Number Two consists of 28.5 acres acquired in fee and 1.39 in revetment
easement. The site is improved with an office, multiple out buildings, five picnic sites, one
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picnic shelter, a comfort station, a wooden deck with surrounding benches used as an
overlook, and a paved boat ramp with parking. There is a current lease to the Town of
Elizabethtown for all the recreation lands and facilities at Lock and Dam Number Two.
Lock and Dam Number Three, (also known as William O. Huske Lock and Dam) consists of
20.50 acres acquired in fee. The site is improved with an office, multiple out buildings,
seven picnic sites, one picnic shelter, and a paved boat ramp with parking. See Real
Estate Appendix (Appendix A) for more details.
6.2

Related Studies

The studies and reports below speak specifically to actions and assessments at the
CFRLD.
In May of 2010, an Environmental Assessment (EA) for Rock Arch Rapids Fish Passage,
Cape Fear River Above Wilmington, NC, Lock and Dam No. 1, Bladen County, North
Carolina was completed. A Finding of No Significant Impact (FONSI) was signed in May
2010. The EA identifies and evaluates the environmental impacts associated with the
proposed construction of a rock arch rapids fish passage structure at Lock and Dam
Number One, with the intent to improve fish passage to spawning grounds above Lock and
Dam Number One on the Cape Fear River. Construction of the rock arch rapids fish
passage structure was completed in 2012 and required monitoring that concluded in 2014.
In May 2008, the State of North Carolina expressed interest in acquiring the three Cape
Fear River locks and dams. Senate bill 2157 and House bill 2785 were ratified in July 2008
and signed by the Governor in August 2008 as Session Law 2008-186 (Attachment 1).
These bills indicate that the State would take over operation of all three locks and dams if
the facilities were adequately rehabilitated and a rock ramp fish passage was constructed
at all three locks and dams. While funds have been appropriated and construction
completed to address rehabilitation of several items at Lock and Dams Numbers One and
Two to improve stability, it remains unlikely that Federal funding to construct additional fish
passage facilities will be received. The State is aware of this Federal funding constraint, as
well as interest from non-federal entities to construct additional and improved fish passage
at the CFRLD.
In March of 2007, the USACE, Mobile District, produced the Wilmington Harbor General
Re-evaluation Report GRR Lock and Dam Study Intake Evaluation Final Report. This
report was conducted to evaluate impacts of fish passage alternatives on the water supply
intakes on the Cape Fear River that could potentially be impacted by modifications to Lock
and Dam Numbers One, Two, or Three. Specifically discussed were effects to the City of
Fayetteville’s Glenville and Hoffer pump stations, the lower Cape Fear Water and Sewer
Authority’s pump station, the City of Wilmington’s pump station, and the DuPont pump
station. Additionally, this report provided alteration recommendations that would allow for
adequate function of water intake structures should Cape Fear River elevations fall behind
the locks and dams.
In 2005 the USACE, Wilmington District began developing a Wilmington Harbor General
Re-evaluation Report (GRR); however, the report was not finalized and this effort was
halted in 2009. Included in this GRR was discussion of the potential effects of alteration of
the three Cape Fear River locks and dams. Potential alterations included implementing
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fish passage measures, lowering the dams and pools behind the dams, and removing the
dams.
In 2003, an EA/FONSI for Fish Bypass at Lock and Dam No. 1, Cape Fear River, Bladen
County, North Carolina was completed by the USACE, Wilmington District. This document
identified and evaluated the environmental impacts associated with the proposed
construction fish bypass measures at Lock and Dam Number One with the intent to
improve fish passage to spawning grounds above Lock and Dam Number One on the Cape
Fear River.
In the August 2000 EA/FONSI for Preconstruction Modifications of Authorized
Improvements for Wilmington Harbor, a commitment was made by USACE, Wilmington
District, and the Wilmington Harbor 1996 Act project sponsor, the State of North Carolina,
to construct a fish passage structure at Lock and Dam Number One on the Cape Fear
River. This was also a requirement of Term and Condition Number 8 of the August 3, 2000
National Marine Fisheries Service Biological Opinion (BO) on Wilmington Harbor. This fish
passage structure was required to mitigate for the potential impacts of in-water blasting on
the Federally-endangered shortnose sturgeon. Blasting in the Wilmington Harbor
navigation channel was required to remove rock. The type of fish passage structure was
not specified in the BO, and was decided following further investigation and coordination
with resource agencies. Ultimately, mitigation for blasting impacts took the form of the rock
arch rapids, currently in place, downstream of and abutting Lock and Dam Number One.
In 1997, an appraisal was conducted by the USACE, Wilmington District for the three Cape
Fear River locks and dams for the purpose of initiating a feasibility study that would
determine the future disposition of the lock and dams. This Section 216 Disposition Study
is the feasibility study proposed to be initiated in 1997. Funding to conduct this 2016
Disposition Study was not received until 2018.
In 1996, the USACE, Wilmington District completed a study under the authority of Section
1135 of the Water Resources and Development Act of 1986 to include an Environmental
Assessment and Finding of No Significant Impact for the Interim Fish Passage at Lock and
Dam Number 1. This Environmental Assessment and Finding of No Significant Impact
cleared the way for the installation of a fish ladder to provide upstream passage for shad
and river herring, and to restore access by these species to 33 miles of spawning habitat
above Lock and Dam Number One. That structure was removed in approximately 2011
during construction of the rock arch rapids structure.
In 1980, the USACE, Wilmington District, conducted a study to evaluate adding
hydropower at all three locks and dams on the Cape Fear River. The study was entitled
Lock and Dam Nos. 1, 2, and 3, Cape Fear River, North Carolina Reconnaissance Study.
In this study, various alternatives were evaluated, including adding conventional power to
the dams at their existing heights and after raising them several feet. In all cases, the
value of the energy that could be generated fell short for economically justifying the
addition of hydropower.
Additionally, a number of fish passage-related studies in the Cape Fear River have been
performed by entities other than the USACE. A non-exhaustive list of these studies is
included below:
14 | P a g e

Cape Fear River Locks & Dams
Section 216 - Disposition Study
Flowers, H.J. and J.E. Hightower. 2015. Estimating Sturgeon Abundance in the Carolinas
Using Side-Scan Sonar. Marine and Coastal Fisheries, 7:1, 1-9, DOI:
10.1080/19425120.2014.982334
Raabe, J.K., A.E. Ellis, J.E. Hightower, and C. Collier. 2014. Evaluation of Fish Passage
Following Installation of a Rock Arch Rapids at Lock and Dam #1, Cape Fear River, North
Carolina. North Carolina State University, U.S. Geological Survey, and North Carolina
Division of Marine Fisheries.
Smith, J. and J.E. Hightower. 2009. Spawning Activity and Migratory Characteristics of
American Shad and Striped Bass in the Cape Fear River, North Carolina. U.S. Geological
Survey, North Carolina Cooperative Fish and Wildlife Research Unit, North Carolina State
University.
Dial Cordy and Associates. 2006. Cape Fear River Anadromous Fish Larvae and Egg
Survey. Prepared for the Wilmington District Corps of Engineers.
CZR. 2004. Preconstruction monitoring of American Shad, Atlantic Sturgeon and Striped
Bass Passage at Lock and Dam # 1 on the Cape Fear River, NC. Year 3. Prepared for the
Wilmington District Corps of Engineers.
CZR. 2003. Preconstruction monitoring of American Shad, Atlantic Sturgeon and Striped
Bass Passage at Lock and Dam # 1 on the Cape Fear River, NC. Year 2. Prepared for the
Wilmington District Corps of Engineers.
CZR. 2002. Preconstruction monitoring of American Shad, Atlantic Sturgeon and Striped
Bass Passage at Lock and Dam # 1 on the Cape Fear River, NC. Year 1. Prepared for the
Wilmington District Corps of Engineers.
Moser, M. L., A. M. Darazsdi, and J. R. Hall. 2000. Improving passage efficiency of adult
American shad at low-elevation dams with navigation locks. North American Journal of
Fisheries Management 20:376-385.
Hall, J. R., Moser, M. L., A. M. Darazsdi. 1998. Improving passage efficiency of adult
American shad at low-elevation dams with navigation locks. Completion report to the NC
Sea Grant Fisheries Resource Grant Program.
Nichols, P.R. and E.D. Louder. 1970. Upstream passage of anadromous fish through
navigation locks and use of the stream for spawning and nursery habitat, Cape Fear River,
North Carolina, 1962-66., U.S. Fish and Wildlife Service, Circ. 352.
6.3

Fish Passage

In the 1960s, the U.S. Fish and Wildlife Service (USFWS) determined that fish locking was
adequate to pass diadromous fishes in the Cape Fear River. This method of fish passage
continued for decades to follow, and still occurs at Lock and Dam Numbers Two and Three.
Under the National Marine Fisheries Service (NMFS) Biological Opinion (BO) dated August
2000; the USACE was required to construct improved fish passage at Lock and Dam
Number One, and study fish passage options at Locks and Dams Two and Three (NMFS
2000). This requirement was born out of the potential to negatively impact endangered
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shortnose sturgeons during rock blasting, as described in the Finding of No Significant
Impact for Preconstruction Modifications of Authorized Improvements, Wilmington Harbor,
North Carolina dated August 2000 (USACE 2000). Beginning in June 2011 and reaching
completion in November 2012, a rock arch rapids fish passage structure at Lock and Dam
Number One was constructed across the entire downstream face of the dam. The
environmental impacts of the rock arch rapids were addressed in the Finding of No
Significant Impact for Rock Arch Rapids Fish Passage, Cape Fear River above Wilmington,
NC, Lock and Dam No. 1, Bladen County, North Carolina, dated May 2010 (USACE 2010).
Total cost was approximately $13 million. This fish passage method has been used on
several dams in the upper Midwestern United States, although the rock arch rapids at Lock
and Dam Number One was and remains the first of its kind designed to accommodate
shortnose sturgeon passage. Prior to construction of the rock arch rapids at Lock and Dam
Number One, fish were locked upstream via the lock chamber near the southern bank of
the Cape Fear River. Fish locking was also performed at Lock and Dam Number Two and
Lock and Dam Number Three and is still conducted at these two Locks and Dams in
coordination with the NCWRC and as USACE resources allow. Since completion of the
rock arch rapids at Lock and Dam Number One in 2012, fish locking has ceased at Lock
and Dam Number One. Multiple academic studies have been undertaken to address the
rock arch rapids efficacy. In general terms, the rock arch rapids at Lock and Dam Number
One has proven relatively successful in passing sturgeons and shad, but less so in terms of
striped bass passage. Fish passage improvement efforts are currently in development by
several non-federal at all three locks and dams, and are being evaluated under Section 408
(33 U.S.C. §USC 408).
Concrete fish ladder structures exists at Lock and Dam Number Two and Lock and Dam
Number Three, but both are considered non-functional. They are located between the lock
wall and the dam.
PROJECT FEASIBILITY, FEDERAL INTEREST, AND EVALUATION OF
ALTERNATIVES
7.1

Introduction to Plan Formulation and Evaluation of Alternatives

The planning process used for this study and detailed in this section was conducted in
accordance with detailed guidance contained in the Planning Guidance Notebook
(Engineer Regulation 1105-2-100). This guidance is based on the Economic and
Environmental Principles and Guidelines for Water and Related Land Resources
Implementation Studies that were developed pursuant to Section 103 of the Water
Resources Planning Act (P.L. 89-80) and Executive Order 11747, which was approved by
the U.S. Water Resources Council in 1982, and by the President in 1983. A defined sixstep process is used to identify and respond to problems and opportunities associated with
the Federal objective, and specific state and local concerns.
The six steps defined in the process are as follows:
Step 1: Identify Problems and Opportunities
Step 2: Inventory and Forecast Conditions
Step 3: Formulate Alternative Plans
Step 4: Evaluate Alternative Plans
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Step 5: Compare Alternative Plans Step 6: Select Recommended Plan
The process involves an orderly and systematic approach to making evaluations and
decisions at each step so the public and the decision makers can be informed of basic
assumptions made, the data and information analyzed, risk and uncertainty, the reasons
and rationale used, and the significant implications of each alternative plan. Alternatives
were formulated and then screened, evaluated, and compared in an iterative process with
increasing levels of detail at each sequence to finally identify the Recommended Plan.
Although various analysis parameters may change at each sequence, within each
sequence, the parameters used to compare alternatives are kept identical. The process
concludes with the selection of a Recommended Plan. The period of analysis for this study
is 50 years, so assumptions made for all alternatives consider conditions up to and
including 50 years from the date of this document. Specific applications of the process are
described in following sections of this document.
7.2

Problems and Opportunities (Need for Action)

The Cape Fear River Locks and Dams no longer serve their Federally-authorized project
purpose of commercial navigation. They are a burden to the taxpayer to operate and
maintain for a purpose that no longer exists. Funding for operations, maintenance, repair,
rehabilitation and replacement (OMRR&R) continues to decline year after year, and will
result in eventual failure of one or more structures.
The dams and their associated pools serve many communities and commercial enterprises
as a water storage and intake location for water supply; however, this is not an authorized
project purpose. This means that the CFRLD do not receive funding to be maintained for
water supply. Water supply is a secondary benefit of the dams’ existence. Nevertheless,
the loss of this water storage would constitute a significant negative impact to communities
that rely on that storage and access.
The CFRLD also provide public access to the Cape Fear River and facilities for recreational
activities to tens of thousands of visitors each year at no cost to the visitors.
7.3

Goals and Objectives

As outlined in the 1983 Economic and Environmental Principles and Guidelines for Water
and Related Land Resources Implementation Studies, the Federal objective in water
resources planning is to contribute to national economic development (NED) consistent
with protecting the Nation’s environment. The Federal objective leads to the general
overall goal of this study:
Goal
Provide a National Economic Development (NED) Plan for the Cape Fear Locks and
Dams, based on an evaluation of alternatives, and provide those recommendations to
the Congress for action.
Identifying and considering the problems, needs, and opportunities of the study area in
the context of federal authorities, policies, and guidelines resulted in the establishment
of the following specific objectives, which are all to be considered over the resulting
period of analysis:
17 | P a g e

Cape Fear River Locks & Dams
Section 216 - Disposition Study
Objective
Identify the best action plan for the Federal government to divest itself from a project
that no longer has a Federal interest, in a manner that also causes the fewest impacts
to stakeholders and the environment.
Constraints
The planning process is subject to the following general constraints:





Conformance to USACE policies for the project purpose.
All applicable Federal laws, regulations, and Executive Orders.
Current limits of knowledge, information, and predictive ability.
No structural modifications or major operational changes.

No other specific planning constraints have been identified for this study that would
further limit the planning process. Although there are many factors that may ultimately
affect the ability to implement a particular alternative and be used throughout the
screening process, these factors do not necessarily qualify as planning constraints
Formulation and Evaluation Criteria
Alternative plans are evaluated by applying numerous, rigorous criteria. Four general
criteria are considered during alternative plan screening: completeness, effectiveness,
efficiency, and acceptability.
Completeness: Completeness is the extent that an alternative provides and
accounts for all investments and actions required to ensure the planned output is
achieved. These criteria may require that an alternative consider the relationship
of the plan to other public and private plans if those plans affect the outcome of
the project. Completeness also includes consideration of real estate issues, O&M,
monitoring, and sponsorship factors. Adaptive management plans formulated to
address project uncertainties also have to be considered.
Effectiveness: Effectiveness is defined as the degree to which the plan will
achieve the planning objective. The plan must make a significant contribution to
the problem or opportunity being addressed.
Efficiency: The project must be a cost‐effective means of addressing the problem
or opportunity. The plan outputs cannot be produced more cost‐effectively by
another institution or agency.
Acceptability: A plan must be acceptable to Federal, state, and local government
in terms of applicable laws, regulation, and public policy. The project should have
evidence of broad‐based public support and be acceptable to the non‐Federal
cost sharing partner.
It should be noted that these criteria may not be fully evaluated at the initial stages of
plan formulation in regards to evaluation of measures and preliminary alternatives, but
are fully evaluated for the final array of alternatives. Additional criteria are used in the
System of Accounts analysis, which evaluates alternatives for their National Economic
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Development, Regional Economic Development, Environmental Quality, and Other
Social Effects outcomes.
There are also specific technical criteria related to engineering, economics, and the
environment, which also are considered in evaluating alternatives. These are:
Engineering Criteria:
The recommendation, if appropriate, of a safe, efficient, and reliable project option that
incorporates best engineering principles/practices in support of an NED plan.
Economic Criteria:
The plan must contribute benefits to National Economic Development.
Tangible benefits of a plan must exceed economic costs. Each separable unit of
improvement must provide benefits at least equal to costs.
Environmental Criteria:
The plan must fully comply with all relevant environmental laws, regulations, policies,
and Executive Orders.
The plan should be developed in a manner that is consistent with the USACE’s
Environmental Operating Principles (EOPs). See:
http://www.usace.army.mil/Missions/Environmental/EnvironmentalOperatingPrinciples.a
spx
Adverse impacts to the environment should be avoided. In cases where adverse
effects cannot be avoided, then mitigation must be provided to minimize impacts to at
least a level of insignificance.
7.4

Inventory of Existing Conditions and Future Without Project Conditions
The Study Area
The locks and dams are located on the Cape Fear River, which is formed in central
North Carolina by the confluence of the Deep and Haw Rivers. The Cape Fear River
flows generally southeast 198 miles from that confluence and empties into the Atlantic
Ocean just west of Cape Fear, 28 miles south of Wilmington. All three of the Cape Fear
River Lock & Dams (CFRLD) are located in Bladen County, which is in the southeastern
section of North Carolina.
Hydrology and the Watershed
As previously stated, the Cape Fear River is formed in central North Carolina by the
confluence of the Deep and Haw Rivers (Figure 5). The USACE-owned and operated B.
Everett Jordan Dam and Lake, situated three miles upstream from the confluence of the
Haw and Deep Rivers, is the most important regulating component in the Cape Fear
River basin; however, the USACE’s ability to regulate flows does not mean that B.
Everett Jordan Dam and Lake has significant control over flow rates and volumes in the
entirety of the Cape Fear River basin downstream of the dam. The drainage area of B.
Everett Jordan Lake is 1,690 square miles, which constitutes a small portion of the total
8,750 square miles that drains into the entire Cape Fear River. The drainage areas at
Lock and Dam Numbers One, Two, and Three are 5,220, 4,980, and 4,810 square miles,
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respectively.
The primary hydrologic benefit from the CFRLD system was to ensure a dependable
controlling depth for commercial barge traffic. In addition to the structures being
authorized for the purpose of aiding commercial navigation, the pool above Lock and
Dam Number One contains water supply intake structures serving 400,000 people in
Brunswick, New Hanover, and Pender Counties. The pool above Lock and Dam
Number Two contains a water supply intake structure currently serving the Smithfield
Food’s Tar Heel facility, with capacity to serve additional municipal and industrial
customers. The pool above Lock and Dam Number Three contains water supply intake
structures serving about 200,000 people in Cumberland County.
The Cape Fear River was a free flowing river until 1915 when the USACE built Lock and
Dam Number One followed by Lock and Dam Number Two in 1917. Lock and Dam
Number Three, near Fayetteville, was built in 1935. The Cape Fear River at this time
was used to transport products from the Port of Wilmington to Fayetteville and inland
North Carolina.
The Cape Fear River watershed is undergoing rapid growth, especially at its upstream
and downstream terminal areas, to include areas surrounding B. Everett Jordan Dam
and Lake and near the mouth of the river. These areas are hubs for economic growth,
education, and healthcare, and are among the fastest growing areas in North Carolina.
With this growth comes increased water usage and wastewater treatment. Additionally,
increases in residential and commercial construction have increased percentages of
cleared land and impervious surfaces, which increases sheet flow of storm water runoff.
Although the three Cape Fear River locks and dams are authorized for the purpose of
aiding commercial navigation, the pools of convenience behind each lock and dam have
become closely linked to the operations and water supply needs of several municipal
and commercial entities (Figure 6). No agreements exist between the U.S Army Corps
of Engineers and these entities regarding water supplies.
Decades ago, the raw water intake for the City of Wilmington was moved upstream on
the Cape Fear River behind Lock and Dam Number One in Bladen County. This was
done to support industrial, tourism, and residential growth in its service area, and to allay
concerns of salt water intrusion in source water. This intake is now operated by the
Cape Fear Public Utility Authority (CFPUA), which serves approximately 400,000 people
across Brunswick, New Hanover, and Pender counties in southeastern North Carolina.
The CFPUA’s Sweeney Water Treatment Plant uses water taken from the Cape Fear
River behind Lock and Dam Number One to create safe drinking water on the order of
approximately 15 million gallons per day. The CFPUA is not able to meet this demand
using groundwater resources alone, and considers its raw water intake in the Cape Fear
River behind Lock and Dam Number One critical to its operations. Additionally, the
Sweeney plant is not designed to treat groundwater. Should the three Cape Fear River
locks and dams be removed, the water level in the Cape Fear River may not be
compatible with the CFPUA’s existing infrastructure. Furthermore, the cost to the
CFPUA of identifying and implementing alternate raw water sources may be tremendous
and burdensome on its customer base.
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Figure 5: Cape Fear River Watershed
http://cfra-nc.org/cape-fear-river/
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Figure 6: Water Supply Intake Locations in Cape Fear River Basin
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The Lower Cape Fear Water and Sewer Authority (LCFWASA) owns and operates two
water supply facilities along the Cape Fear River—Kings Bluff, a raw water intake
system located above Lock and Dam Number One, and Bladen Bluffs, a raw water
intake and water treatment plant above Lock and Dam Number Two. LCFWASA is a
regional organization with sponsoring members representing Bladen, Brunswick,
Columbus, New Hanover, and Pender Counties, and the City of Wilmington. The Kings
Bluff Raw Water Pump Station obtains water from the Cape Fear River via two raw water
intake pipes located just above Lock and Dam Number One in Bladen County. The 100
million gallons per day (MGD) capacity at Kings Bluff station conveys raw water by
various raw water transmission mains to several governmental and industrial users in
southeastern NC, including Brunswick and Pender Counties and has an interconnection
with the CFPUA water system, and would be severely impacted similarly to CFPUA if
Lock And Dam Number One were to be removed. LCFWASA also owns and operates
the Bladen Bluffs Regional Surface Water System, which is comprised of a raw water
intake and water treatment plant located upstream of Lock and Dam Number Two that
currently provides treated water to the Smithfield Packing facility near Tarheel in Bladen
County. The Bladen Bluffs system includes a 30 MGD raw water intake and a 12 MGD
raw water pump station leading to the 6 MGD water treatment plant, and is scalable for
future industrial, commercial, and municipal demand. Having been recently constructed
in 2014, the Bladen Bluffs facility was designed such that it is not reliant on the pools
created by the Locks and Dams to function, unlike the Kings Bluff intake.
The Fayetteville Public Works Commission (FPWC) owns and operates a raw water
intake upstream of Lock and Dam Number Three, also in Bladen County, which currently
provides water and sewer service to about 250,000 residents of Fayetteville, NC and
other residents of Cumberland County. Currently, approximately 60% of Cumberland
county residents are served by the FPWC. Service to 90% of Cumberland County
residents, or 384,000 customers is expected by 2040. In addition, Spring Lake,
Stedman, Hope Mills and portions of Hoke County and Fort Bragg are also served by the
FPWC via its existing infrastructure. Expiring in 2050, the FWPC has been contracted
by the Department of Defense to supply up to 16 million gallons or potable water for use
at Fort Bragg. The FPWC’s Glenville Lake Water Treatment Facility (WTF) has a
permitted treatment capacity of 57.5 million gallons per day (MGD). The Little Cross
Creek watershed supplies an estimated 4.5 MGD of raw water is available to the
Glenville Lake WTF and is supplemented by pumping water from the Cape Fear River.
The Cape Fear River is the only available raw water source for the P. O. Hoffer WTF.
These two FPWC raw water pump stations on the Cape Fear River have a combined
design capacity of 92 MGD and a combined firm capacity of 58 MGD, and withdraw
water from the pool of convenience located behind Lock and Dam Number Three, which
acts as a reservoir from the dam to a point approximately 29 miles upstream.
Chemours, formerly owned by DuPont Fayetteville, operates an intake upstream of Lock
and Dam Number Three. This intake is located about a mile upstream of the dam, but is
situated low enough in the river such that it would not be adversely affected if the dam
was lowered or removed.
Drinking Water Quality
The North Carolina Department of Environmental Quality, Division of Water Resources,
formerly known as the North Carolina Department of Environment and Natural
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Resources, Division of Water Quality, performs sampling on a systematic and scheduled
basis to assess water quality conditions in the Cape Fear River using metrics such as
turbidity, fecal coliform bacteria concentrations, pH, and dissolved oxygen. Available
reports can be viewed here:
https://deq.nc.gov/about/divisions/water-resources/water-resources-data/water-scienceshome-page/reports-publications-data#cape-fear-river-basin
Water quality in the project vicinity ranges from poor to excellent. The water intake for
the City of Wilmington and part of Brunswick County is located upstream of Lock and
Dam Number One to ensure the exclusion of ocean derived salts.
For the Cape Fear River in the vicinity of the locks and dams the water quality
classification is “SW”, although waters downstream of Lock and Dam Number One and
upstream of Lock and Dam Number Three are classified as “WS-IV”. All "WS-IV" waters
are protected as water supplies which are generally in moderately to highly developed
watersheds.
When waters recede following heavy rainfall and storm events during which the Cape
Fear River overtops its banks, the river may be expected to acquire an elevated nutrient
load due to increased agricultural and runoff input. This nutrient load may lead to algal
blooms, especially during warmer months and in relatively stagnant portions of the river.
Algal blooms may ultimately contribute to lower available dissolved oxygen levels,
associated fish kills, and increased costs associated with water treatment and water
supply infrastructure maintenance.
Socio-economics
Bladen County is primarily rural and agricultural. Easily developed land, accessible
water supply, abundant natural resources, and the aesthetic beauty of the region are the
fundamental building blocks of the local economy. More detailed descriptions of the
local economy and demographics of the study area are found in Section 10.3.2. This
descriptive information provides insight into the study area’s socio-economic
characteristics, and provides part of the basis for different facets of the economic impact
evaluation.https://deq.nc.gov/about/divisions/water-resources/water-resourcesdata/water-sciences-home-page/reports-publications-data#cape-fear-river-basin
Physiography
The Cape Fear River Locks and Dams are located in the Upper Coastal Plain with the
Lower Piedmont region about 30 miles to the north. The soils are derived from
underlying sediment deposits, which are dipping and thickening to the southeast. The
area is characterized by broad ridge tops and numerous swamps and marshes. The
drainage pattern is generally sub-parallel and is mainly developed to the north of the
river. The river has been migrating southward for thousands of years and presently has
captured only a few tributaries in this direction. The Cape Fear River at the CFRLD has
a broad flat floodplain of nearly level soils.
Natural Resources
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The Cape Fear River and its adjacent riparian zones, and nearby wooded areas provide
habitat for a variety of wildlife including reptiles, amphibians, birds, mammals, fishes,
mussels, and other classes of wildlife. Fishes, in particular, are susceptible to the
influence of the CFRLD in terms of habitat continuity. Please refer to section 10.2.3 for
more detailed information regarding fish and wildlife resources.
Threatened or Endangered Species
Multiple species Federally-listed as threatened or endangered may occur in the study
area. These species include mammals, birds, reptiles, clams, flowering plants, and fish.
Please refer to section 10.2.4 for more detailed information regarding threatened or
endangered species. The existing rock arch rapids at Lock and Dam Number One was
specifically constructed to fulfill a mitigation requirement associated with impacts to
shortnose sturgeon due to in-water blasting related to improvements at Wilmington
Harbor. Please refer to section 6.3 for additional information.…..…….
Cultural Resources
The CFRLD are unique partly because of the river itself. In North Carolina, only the
Cape Fear River could offer transportation from the Piedmont to a seaport without
intervening shallow sounds. It was also the only river that could accommodate “slack
water” navigation in eastern North Carolina. Lock and Dam Number One, Lock and Dam
Number Two, and Lock and Dam Number Three have been documented and evaluated
as eligible for listing in the National Register of Historic Places (NRHP). Please refer to
Section 10.3.1 for additional information regarding the CFRLD with regard to cultural
resources.
Navigation
Currently, recreational boats comprise the largest category of boats being locked on the
Cape Fear River, albeit in very small numbers. The Cape Fear River above Wilmington
has tonnage barged from terminals in Wilmington to Progress Energy at Mt. Misery and
International Paper at Riegelwood, which are downstream of Lock and Dam Number
One. Through the mid-nineties, recreational boats averaged 45, 20, and 16 lockages
each year at Lock and Dam Numbers One, Two, and Three, respectively. Most of these
lockages were for small recreational fishing craft. In recent years, this has declined
dramatically, with fewer than one dozen lockages a year. Lockages will not be possible
when mechanical failure of the lock gates occurs.
Commercial Cargo Trends. Traffic on the Cape Fear River between Wilmington and
Fayetteville was brisk from the turn of the century to the early 1970s, when barging of
wood to the lumber and paper mills in the region ended. This reduced the amount of
traffic through the locks and dams and reduced the scale of the remaining barge
operations. For example, as barge traffic decreased, logs were no longer available for
backhaul, increasing the costs of barging on the river. Barge traffic continued through
the locks and dams on a lesser scale until the 1990s, when rehabilitation of the locks
and dams occurred. At that time, three river terminals in Fayetteville received barged
commodities that had been locked through the Cape Fear River Locks and Dams.
Liquid nitrogen was the primary product being barged up the river, while logs were
barged down the river. In the early 1990s, more than 100 barges carrying a total of over
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60,000 tons of products were locked through the CFRLD annually. By 1994, with the
closing of International Paper’s operations in Elizabethtown, North Carolina (near Lock
and Dam Number Two), commercial lockages were cut in half. In 1995, only one
commercial barge was locked going both up and down river at Lock and Dam Numbers
One and Two, after which International Paper ceased operations. No commercial
lockages have occurred since 1995.
Alternative Commercial Transportation. During rehabilitation of the locks and dams in
1994, railroads transported the liquid nitrogen shipments between Wilmington and
Fayetteville. The operation of the locks was interrupted for about four months while new
seals and other work were accomplished. When the locks were reopened in the fall of
1994, the railroad had absorbed the liquid nitrogen business and it did not return to the
river.
ANALYSIS OF ALTERNATIVES: IDENTIFICATION, EXAMINATION, AND SCREENING
OF MEASURES (FORMULATION, EVALUATION, COMPARISON, AND SELECTION OF
A PLAN)
8.1

Alternative 1: No Action Plan

The existing and future condition consists of no additional Federal action on the
projects (project operations would continue with no additional Federal action)
operations, maintenance (O&M), repair, rehabilitation and replacement (RR&R) for
the existing project. Federal O&M would continue at a declining level. RR&R would
likely cease.
The dam structures and all associated amenities such as boat ramps, picnic shelters, and
any other improvements as well as the acreage would remain under the ownership and
maintenance of the USACE regarding future operation and management. While the
funding to maintain these projects is expected to decrease due to the caretaker status
(minimal amount of maintenance required for ownership), funding needs are expected to
increase due to deterioration of lock and dam components. At all three Locks and Dams,
deterioration of valves and miter gates would be expected. The likely future scenario,
realized within 50 years, would involve a combination of gates and valves being inoperable
with one or more gates and valves stuck in an open position. The No Action assumption is
that upstream miter gates at all three CFRLD would be permanently closed due to damage,
but upstream valves would be stuck open. Downstream miter gates would be stuck open,
allowing water flow through the lock chamber. In this scenario, a few diadromous fishes
may pass, but not many will pass due to the sediment and debris blocking the channel.
This scenario would result in lowering of the upstream pools, with the greatest potential
effects during low water periods.
Under Alternative 1, it can be expected that maintenance of recreational amenities
including boat ramps, picnic shelters, and other improvements will decline and conditions
would be expected to deteriorate.
In summary, significant deterioration would result in one or more of the locks failing and
pools may no longer be held at levels adequate for navigation (authorized purpose) or
water supply (non-authorized purpose).
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Deterioration of fencing, signage, and reduction or elimination of Federal workforce
presence may make trespassing more likely and increase the likelihood of injury to those
trespassers and/or vandalism to the property. In addition, deterioration of warning signage
and buoys could result in the public being given inadequate warning regarding the dangers
of boating near the dams. A specific hazard being the hydraulic jumps, a strong circular
current below the dam that can trap boats and paddle craft, at Lock and Dam Number
Three and Lock and Dam Number Two.
8.2

Alternative 2: (Removal)

Deauthorize the project and dispose of real property and improvements, including
removal of improvements.
This alternative would include the deauthorization of the project with disposal of all real
property and all improvements at the three locks and dams. Removal of all improvements
would include the deconstruction of the lock guide-walls, dams, dolphins, lock timber
guides, esplanades and other in-water structures including the rock arch rapids at Lock and
Dam Number One. However, the rock used to fill the scour holes at Locks and Dams One
and Two would not be removed. Leaving the scour hole fill material would be less
damaging to the environment than removing the material. A cofferdam would be used to
ensure that the removal of all water structures would be done in the “dry” while allowing
continuous flow of the Cape Fear River. All recreation features, including roads, parking
lots, boat ramps, restrooms, picnic shelters, lockmaster buildings, and fishing piers, would
be removed as well. Construction access would use existing roadways, and
material/equipment staging would in previously-disturbed upland areas.
Following deconstruction, the dams would be removed from the USACE Dam Safety
Program and all costs associated with routine inspections and maintenance would cease
as these would no longer occur. This alternative would result in the loss of all three pools
above the dams. All hazards to trespassers associated with the structures would be
eliminated once the improvements were removed.
8.3

Alternative 3: (Recommended Plan, Transfer)

Deauthorize the project and dispose of real property and improvements, to willing
non-Federal governmental entity, at no additional cost to the Federal government:
The lock and dam structures and all associated improvements such as boat ramps, picnic
shelters, and any other amenities as well as the acreage would be turned over to a willing
non-Federal governmental entity for future operation and management.
Once deauthorized, the dams would be removed from the USACE Dam Safety Program.
All Government costs associated with routine inspections, operations, and maintenance
would cease as the Government would no longer execute these functions. It is assumed
that the entity assuming ownership and management will operate transferred infrastructure,
improvements, amenities, etc. in a manner similar to that of the USACE.
ECONOMIC BENEFITS ANALYSIS
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Recreation Facilities provide community citizens with social opportunities, physical
activities, educational programs, and community pride. Access to recreational facilities is a
crucial component to community health. It is important to residents to provide future
generations with natural resources that are minimally impacted and recreationally
enjoyable. Natural areas can facilitate multiple uses outside of flood risk management,
including: outdoor recreation, environmental education, tourism, community and cultural
activities, and fish and wildlife habitat preservation. Recreation features provide
opportunities for various age groups and abilities to engage in physical activity, education,
and social interaction.
It is frequently not possible to estimate demand directly from observed price-consumption
data for publicly provided recreation. Thus, three alternate methods can be used to
estimate use and willingness to pay. They are the travel cost method (TCM), contingent
valuation method (CVM) and the unit day value method (UDV). Criteria to select the
method to use include availability of a regional demand model, type of recreation activities
affected (general or specialized), estimated annual visits and cost of proposed facilities.
From the above methods, the Unit Day Value methodology was chosen for this study,
which relies on expert or informed opinion and judgment to estimate the average
willingness to pay of recreational users. By applying a carefully thought-out and adjusted
unit day value to estimated use, an approximation is obtained that may be used as an
estimate of project recreation benefits.
Visitation numbers have been provided by on-site personnel at the CFRLD, and were
interpolated to compensate for voids within any data collection. Because the recreation
value rating system is point driven, USACE Wilmington District personnel employed the
current Economic Guidance Memorandum (EGM) 18-03, which provides rating criteria and
the associated point totals. EGM 18-03 is provided as a reference in Attachment 2. The
results are listed in Table 3 below.
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Table 3: Recreation Valuation, Cape Fear River Locks and Dams
Maximum Total
Number of
Points Allowed

Points
Assigned

Recreation
Experience

30

10

Availability of
Opportunity

18

3

Carrying Capacity

14

8

Accessibility

18

11

Environmental
Quality

20

9

Criteria

Rating Logic
Activities include fishing,
visitation to the fish
passage (LD1), wildlife/bird
viewing, and boat
launching
There are several similar
activities within 30 minutes
to 1 hour travel time that
offer equivalent
experiences
There is well maintained
parking and a boat launch ,
perhaps the best public
facility within the travel
area (per Availability of
Activity criteria)
There are good signage
and well-maintained roads
to the site
Given it's rural location, the
aesthetics can be seen as
'above average', with very
few limiting factors, beyond
project specific
functionality

Sum
100
41
Unit Day Value
$12.15
$7.70
Per
Visit*
Average
81,280
81,280
Visitation**
2018 $ Value of
$987,552.00
$625,856.00
Recreation
*UDV and NED Determined independent of Regional Multiplier Model, Based On District
Employee Elicitation ** Mean visitation determined from available data for years 2000-2017
(18 years)

31 | P a g e

Cape Fear River Locks & Dams
Section 216 - Disposition Study
In addition to analysis conducted by Wilmington District staff, USACE performs an
economic analysis employing an Economic Impacts model that measures theoretical
Regional Economic growth as a function of multiplied impacts. The main theory behind
these multiplier effects is that dollars spent during an activity will multiply as they are
transferred from sector to sector. For example: a person on a fishing trip would potentially
spend money to purchase fuel, which theoretically contributes to the salary of the gas
station employee, who would then use that salary to purchase goods and services,
perpetuating the same cycle. As this cycle continues, the direct benefits/impacts lessen.
These impacts are typically direct or indirect/induced.
While the Regional Economic benefits aren’t prescribed as a variable in quantification of
any benefit cost ratio, per USACE guidance, it’s important to understand that monies
generated by quantifiable activities have a rippling impact throughout the adjacent areas.
The results from the latest (2016) Regional Economic model are listed in Table 4 below.
Table 4: Regional Economic Impact, Cape Fear River Locks and Dams, Indexed to 2018
Dollars
Category
2016 Dollars
2018 Dollars
Visitation Per Year Results (Estimated)
Visitor Spending Within 30 $1,400,000
$1,465,000
Miles of Project
Sales Within 30 Miles of
$843,000
$882,000
Project
14
14
Jobs Created Within 30
Miles of Project
Labor Income Created
$368,000
$385,000
Within 30 Miles of Project
Net Increase in National
$393,000
$411,000
Economic Development as
a result of visitation
Regional Impacts With Multiplier Effects (Estimated)
Total Spending
$1,846,000
$1,931,000
Total Sales
$1,306,000
$1,366,000
Total Jobs Created
18
18
Total Labor Income
$493,000
$516,000
Total Increase of Value
$690,000
$722,000
Added
http://www.corpsresults.us/recreation/fastfacts/lake.cfml?LakeID=67
Regional Results are produced independently of the Wilmington District personnel UDV
analysis, and would theoretically decrease or increase as the Unit Day Value changes. In
the case of the Cape Fear River Lock and Dam project, Wilmington District personnel
calculated a higher value for individual visitation, so the result would most likely result in
higher spending and multiplier effects.
Aside from visitation and recreation facilities, economic benefits to surrounding
municipalities may have ties to the pools behind the CFRLD. For example, future
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economic growth in the Fayetteville, NC area depends on water supply to attract new
industries which may require large quantities of water to conduct operations. These new
industries may offer gainful employment to residents of the greater Fayetteville area.
9.1

Real Estate Analysis

The CFRLD are suitable for uses such as municipal and industrial water supply, public
recreation, and other uses. The CFRLD have commercial value, but it is not likely to be
substantial. The lack of commercial traffic in the Upper Cape Fear River eliminates a
significant portion of income potential from use of the lock system. Real estate valuation
studies are complete and contained in the Real Estate Appendix (Appendix A). The State
of North Carolina has passed a statute to take over the locks from USACE, if the disposal
is approved by Congress. It is anticipated that no other military, federal, local
governmental or private entities will have an interest the properties. Given the remote
nature of the facilities, it is unlikely that the McKinney Homeless Act will be invoked. See
Real Estate Appendix (Appendix A) for more details.
9.2

Selection of the Recommended Plan

The selection of the Recommended Plan was based on the collection and analysis of data
and information on potential positive and negative outcomes, and its evaluation and
comparison in the document, and as summarized in Table 5, the “System of Accounts”.
Those accounts are National Economic Development (NED), Environmental Quality (EQ),
Regional Economic Development (RED), and Other Social Effects (OSE). Life-Safety is
covered under OSE. The System of Accounts analysis also requires an assessment of an
alternative’s acceptability, completeness, effectiveness, and efficiency (cost-effectiveness).
Selection of the Recommended Plan rationale follows the System of Accounts matrix and
analysis thereof.
9.3

Risks and Uncertainties

Risks and uncertainties associated with Alternative 1, the No Action Plan, are primarily
related to the availability of sufficient future Federal funding for the projects, particularly for
operations, maintenance, repair, rehabilitation and replacement (OMRR&R), and the role of
OMRR&R in keeping the projects fully functional, and as resistant to failure as is possible.
In the absence of sufficient Federal funding, there is some chance that one or more
structures may fail in a No Action scenario, with subsequent effects that may include:
impacts to the channel’s wetted perimeter, flow from the channel into adjacent floodplains,
potential effects on neighboring wells, effects on riparian vegetation and species, and
potential effects on groundwater behavior. The effects on water supply in the event of
failure are more certain: the loss of storage and intake reliability, to approximately 600,000
persons in the region, supplied by public utilities providers. The effects on recreation are
uncertain, but maintenance of recreation facilities would decline and/or cease entirely.
Amenities such as picnic shelters, restrooms, etc. are likely to fall into disrepair, be
rendered unsafe and unusable.
Risks and uncertainties associated with Alternative 2 (Removal) deauthorize and dispose
of project improvements, are many. The removal of the locks and dams will result in the
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loss of their pools, with subsequent impacts to the channel’s wetted perimeter, flow from
the channel into adjacent floodplains, potential effects on neighboring wells, effects on
riparian vegetation and species, and potential effects on groundwater behavior. The
effects on water supply are more certain: the loss of storage and intake reliability, to
approximately 600,000 persons in the region, supplied by public utilities providers. Impacts
to the recreational facilities would be relatively certain: demolition and removal of all
improvements such as picnic shelters, restrooms, fishing piers, etc. is likely.
Risks and uncertainties associated with Alternative 3, (Recommended Plan, Transfer)
deauthorize and dispose of the projects to a willing governmental entity, are fewer, and
potentially much less impactful than either Alternative 1 or Alternative 2. The System of
Accounts analysis indicates much more certain outcomes for the many stakeholders
utilizing the assets the projects provide. The greatest uncertainty associated with
Alternative 3 is the ability of the State of North Carolina to staff and fund the projects
sufficiently to ensure the project assets provide the current level of positive outcome for the
many stakeholders the projects serve.
Uncertainties associated with climate change were found to have little impact on Alternative
3, but greater uncertainty with Alternative 2, due to loss of the pools, and hence, potential
effects on water supply, particularly during drought.
The System of Accounts analysis is summarized in Table 5. This table presents the
analysis of each factor that might be affected by Alternative 1, No Action; Alternative 2, the
deauthorization removal of improvements (Removal) alternative; and Alternative 3, the
Disposal (Transfer) to a willing non-federal governmental entity.
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Table 5: System of Accounts Analysis
Item

Alternative 1 – No Action (For
purposes of this table, assumption is
that future funding will decline
resulting in mechanical failure of lock
gates.)

Alternative 2 – Disposal
(Removal; Removal of all
improvements except for scour
hole fill material.)

Alternative 3 – Disposal
(Transfer; For purposes of this
table, assumption is that the
Cape Fear River Locks and Dams
will be managed by new owner in
a manner similar to current
USACE operations.)

Regional Economic
Development
Impact on Sales Volume

Status quo maintained No effect to sales
volume.

Impact on Income

Status quo maintained. No effect to
income.

Impact on Employment

Status quo maintained. No effect to
employment.

Tax Changes
PLAN

Status Quo maintained. No effect to
taxes.
No additional Federal Action taken.

Local businesses offering
equipment, food, or conveniences
near the study areas may be
negatively affected.
Local businesses offering
equipment, food, or conveniences
near the study areas may be
negatively affected.
Businesses inextricably tied to the
CFRLD would be negatively
affected.
No effect to taxes.
Deauthorization, Demolition of
Improvements, and Disposal of
Real Property.

No effect as compared to current
conditions.

No effect as compared to current
conditions.

No effect as compared to current
conditions.
No effect as compared to current
conditions.
Deauthorization, Disposal of
Property to Willing non-federal
Governmental Party.
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Item

Alternative 2 – Disposal
(Removal)

Alternative 1 – No Action

Alternative 3 – Disposal
(Transfer)

National Economic
Development Account
Average Annual Damages
Prevented
Emergency Costs Avoided

Recreation

$0

$0

$0

$0

$0

$0

This alternative would continue to
provide some benefit, but not at
level of existing projects.
Would render downstream fishing
piers useless. Fishing near dams
would be impacted.

Direct recreation provide an
estimated $625,856 per year to
NED, although this may change
under new ownership and
management.

Direct recreation provides an estimated
$625,856 per year to NED.

$ unknown at this time.

Total Beneficial Impacts

$722,000

$722,000

Initial Project Cost,
Including Real Estate

$0, with continuing project costs of an
estimated $450,000 for
O&M.

$36,583,000 (ROM) for de‐
construction with no later cost for
O&M of projects.

Reduction in Federal expenditure of
an estimated $450,000 per year for
O&M.

Interest During
Construction

N/A

N/A

N/A

Economic Costs for BCR

N/A

N/A

N/A

Average Annual First Cost

N/A

N/A

N/A

Annual O&M

Estimated $450,000 per year

No O&M costs

Estimated $450,000 per year

Total Avg. Annual Costs

N/A

N/A

N/A

Benefit-Cost Ratio

N/A

N/A

N/A

Average Annual Net
Benefits

N/A

N/A

Estimated $175,856 per year
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Item
National
Economic
Development
Account
Effects on
Commercial
Navigation

Effects on Small
Boat Navigation

Environmental
Quality Account
Physical
Environment
Sediments

Alternative 1 - No Action

Alternative 2 – Disposal (Removal)

Alternative 3 – Disposal
(Transfer)

May allow for continued commercial navigation;
however, no future commercial navigation is likely.
Decreases in future funding may result in no lockage

Alternative would result in complete loss of
commercial navigation

May allow for continued
commercial navigation;
however, no future
commercial navigation is
likely.

May allow for continued small boats; however, no future
commercial navigation is likely. Decreases in future
funding may result in no lockage

Alternative would result in complete loss of
commercial navigation lockage, but would
allow for unimpeded passage for
very small boats

May allow for continued
small boat navigation;
however, no future
commercial navigation is
likely.

Upstream miter gates at the CFRLD would be
permanently closed due to damage, but upstream valves
would be stuck open. Downstream miter gates would be
stuck open, allowing water flow through the lock
chamber. This would result in resuspension of some
sediments held behind the dam and carried through the
lock chamber, along with some areas downstream having
increased shoreline erosion and other areas downstream
experiencing greater sediment deposition.

Would result in release of sediment from
behind each of the CFRLD structures. Since it
is expected that each of the dam features
would be removed incrementally over many
years, the effects from any suspended
sediment within the water column would be
minor. Removal would be conducted using
condition-appropriate turbidity barriers. After
removal, some sediment may be expected to
migrate downstream during high flow events,
settling out in lower velocity areas
downstream.

No effect as compared to
current conditions.
Accreted sediments
behind the CFRLD would
continue to remain in
place and would not be
reintroduced into the
water column.
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Item
Physical
Environment
Geology and
Aquifers

Alternative 1 - No Action

With failure of the locks in the future some drawdown of
the pool behind the dam would occur. As a result of this
pool drawdown there could also become an increased
reliance on groundwater and area aquifers.

Alternative 2 – Disposal (Removal)

Would result in the lowering of the pools that
currently exist behind the existing Locks and
Dams which could be more dramatic
especially during times of drought conditions.
This lowering of the pools could affect
upstream water intake structures and may
result in increased reliance on groundwater
and area aquifers. Aquifer over pumping,
which leads to lowering of the water level
below the top of the aquifer, may initiate
aquifer dewatering. Dewatering induces
compaction of the aquifer with the resulting
loss of pore space. Dewatering also
introduces air into the aquifer and may cause
a permanent loss of yield. Dewatering causes
other problems for water wells relating to
lowering water levels. As the water level
declines, pump intakes must be lowered and
additional wells may have to be drilled to
supply the same amount of water to
municipalities and commercial interests.

Alternative 3 – Disposal
(Transfer)

No effect as compared to
current conditions.
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Item
Physical
Environment
Water Quality

Alternative 1 – No Action

Upstream miter gates at the CFRLD would be
permanently closed due to damage, but upstream valves
would be stuck open. Downstream miter gates would be
stuck open, allowing water flow through the lock
chamber. This open gate scenario would result in
resuspension of sediments held behind the dams once
the gates are open. The sediment being held behind the
dams will begin to be washed downstream causing
temporary increases in turbidity followed by new
sediment deposition areas within the Cape Fear River as
settling occurs. These impacts are expected to be
considered minor and temporary. Algal blooms may
occur in areas of low water velocity, especially during
drought conditions, which may contribute to relatively
low dissolved oxygen levels.

Alternative 2 – Disposal
(Removal)

Alternative 3 – Disposal
(Transfer)

May result in temporary and minor impacts to
water quality. Turbidity may increase during
lock and dam removal operations, but impacts
would be expected to be very minor and
temporary. During the removal process
proper turbidity curtains would be used to
minimize impacts. No violations of State water
quality standards would occur. Living aquatic
resources dependent upon good water quality
should not experience significant adverse
impacts due to water quality changes from
lock and dam removal. All required water
quality permits and analyses would be
executed prior to the commencement of any
removal activities, pursuant to the
requirements of the Clean Water Act.
Additionally, algal bloom effects to water
quality would be reduced due to decreased
water residence time, which may also reduce
low dissolved oxygen events.

No effect as compared to
current conditions. Algal
blooms may occur in
areas of low water
velocity, especially during
drought conditions, which
may contribute to
relatively low dissolved
oxygen levels.
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Item
Physical
Environment
Water Supply

Alternative 1 - No Action

Failure of locks, which would
result in reduction of the
pools behind the CFRLD.
Pool reduction, especially
during flow periods, would
significantly affect the ability
of water systems utilizing the
pools behind the locks and
dams to withdraw water.

Alternative 2 – Disposal (Removal)

Alternative 3 – Disposal (Transfer)

No effect as compared to current
The loss of pools, would negatively affect water supply and the conditions.
ability of current water supply infrastructure to function
properly. Of the six water supply intakes, only the LCFWASA
Bladen Bluffs intake behind Lock and Dam Number Two and
the Chemours (DuPont) intake behind Lock and Dam Number
Three would remain operational. The remaining four existing
water supply structures would not be able to withdraw water
under low-flow/ drought conditions, and modifications to
maintain operations could become costly for each water supply
entity. The removal of locks and dams would adversely affect
hundreds of thousands of water users in the Lower Cape Fear
Region. In the case of the Fayetteville Public Works
Commission (FPWC), public health for approximately 250,000
people in FPWC’s service area depends on the pool behind
Lock and Dam Number Three. In addition to physical
limitations of FPWC’s water intake to accommodate the loss of
the pool, quantitative assessments of water availability behind
Lock and Dam Number Three by the N.C. Division of Water
Resources (NCDWR) are greatly enhanced due to
consideration of that storage pool (compared to a free-flowing
stream assessment). Without NCDWR’s consideration of this
pool, FPWC’s 2060 future water needs would greatly exceed
its available supply. Additionally, there is no water supply
allocation from Jordan Lake available to the FPWC. Therefore,
FPWC is nearly entirely dependent on the maintenance of the
water supply pool maintained by Lock and Dam Number Three
for its current and future water supply needs. Additionally,
should Lock and Dam Number One be removed, the Cape
Fear Public Utility Authority (CFPUA) risks losing access to its
Sweeney Water Treatment Plant surface water allocation, and
the Lower Cape Fear Water and Sewer Authority’s Kings Bluff
intake would be impacted. Additionally, the removal of Lock
and Dam Number One could potentially allow salt water to
migrate farther upstream in the Cape Fear River during more
severe droughts and could compromise CFPUA’s raw water
supply.
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Item
Physical
Environment
Air Quality
and Noise

Climate
Change and
Sea Level
Rise

Hazardous,
Toxic, and
Radioactive
Wastes
(HTRW)

Alternative 1 - No Action

Alternative 2 – Disposal (Removal)

Alternative 3 – Disposal (Transfer)

No effect on air quality and
noise as compared to current
conditions; however, if
cultural festivals and
gatherings chose to relocate,
noise would be reduced.

Would temporarily affect air quality and noise as the locks and
dams and associated infrastructure are mechanically removed.
The direct and indirect emissions associated with Alternative 2
would be below prescribed de minimus levels and noise will
only be elevated during construction. Additionally, the project
areas are located in relatively remote areas with few
residences nearby and construction activities would have little
overall effect on quality of life for Bladen County residents.
May alter flooding regimes and frequency of waters
overbanking the Cape Fear River to a small degree. Sea level
rise may affect river water elevation and force brackish water
to reach locations in the Cape Fear River upstream of the
current brackish water extent.

No effect as compared to current
conditions.

No effect from climate
change within the project
areas, as compared to
current conditions. However,
saltwater intrusion into
groundwater and aquifers
may occur.

No effect regarding HTRW
concerns in the project areas
as compared to current
conditions.

May introduce HTRW substances into the water column that
have accreted behind dams; however, additional information is
needed to fully understand the effects of sediment
mobilization.

No effect as compared to current
conditions; however, salt water
intrusion into groundwater and
aquifers may occur in the future
should sea level rise. Sea level rise
may affect river water elevation and
force brackish water to reach
locations in the Cape Fear River
upstream of the current brackish
water extent.
No effect as compared to current
conditions.
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Item

Alternative 1 - No Action

Alternative 2 – Disposal (Removal)

Alternative 3 – Disposal
(Transfer)

Biological Environment
Wetlands and Floodplains

Vegetation

Failure of the locks would have no effect on
flooding in the immediate surrounding areas
since the CFRLD are not designed for flood
control, but wetlands may be affected due to
changes in the water table. A review of the
FEMA flood map for all three CFRLD
indicates they are located in the FEMA
designated Flood Zone AE, which means
that they are within the 100-year flood plain.
Surrounding wetlands that are directly
abutting the lock and dam features would be
impacted by the lowering of the pool level
behind the locks and dams. This impact
would be expected to be minor and
contained to areas located adjacent to the
CFRLD. The effect could be a negative
impact to area floodplain wetlands that may
no longer have the same hydrologic
connectivity which could possibly change
the wetland dynamic and the overall function
of the wetland.
Minor negative impacts to vegetation may
be caused by changes in the hydrology of
the area directly adjacent to the lock and
dam experiencing a mechanical failure due
to the lowering of the pool behind the dam
and a decrease in wetted perimeter around
the area.

Would alter the flooding regime of
wetlands in the immediate vicinity of the
study areas. The flooding of these
wetlands could be altered as compared
to current conditions due to lowering of
the river elevation in the study areas.
There may be a minor adverse effect to
wetlands and floodplains in terms of
reduced wetlands surface
area/acreage.

May be expected to gradually change the
vegetation in the immediate vicinity of the
study areas to accommodate new
hydrologic conditions associated with
lowering of the water level in the river. It
is unknown if hydrologic conditions
presented by locks and dams removal
would favor invasive flora species.

No effect as compared to
current conditions.

No effect as compared to
current conditions.
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Item

Alternative 1 - No Action

Alternative 2 – Disposal (Removal)

Alternative 3 – Disposal
(Transfer)

Biological Environment
Fish and Wildlife

Lock failures will result in negative effects
on fish resources. Locking of fish would be
impossible with inoperable lock gates. The
effect on invasive aquatic species in the
area is unknown. There would be no effect
on benthic resources terrestrial wildlife.

Would remove three barriers to
diadromous fish passage in the Cape
Fear River and may make available
additional benthic habitat upstream until
reaching Buckhorn Dam (Figure 5). The
former pools behind the structures would
be lowered and river levels would fall. It
is possible that lower water levels, as
compared to current conditions, would be
more susceptible to summer heating and
dissolved oxygen depletion, which may
negatively affect aquatic species;
however, increased water flow velocity in
the absence of pools behind the three
locks and dams may likely dissipate
these potential negative effects.
Although not expected, salt water
intrusion upstream of the current location
of Lock and Dam Number One may
occur with future sea level rise,
changingf the habitable ranges of
particular fish species in terms of salinity
tolerance. This alternative would have
no effect on terrestrial wildlife.

No effect as compared to
current conditions.
Diadromous fish passage
would continue to prove
challenging and
inefficient for diadromous
fishes with the CFRLD in
place. Fish passage
measures only exist at
Lock and Dam Number
One. Diadromous fishes
would remain dependent
on locking at Lock and
Dam Number Two and
Lock and Dam Number
Three. There would be
no effect on terrestrial
wildlife.
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Item

Alternative 1 - No Action

Alternative 2 – Disposal (Removal)

Biological Environment

Threatened and
Endangered Species

With lock failures, the CFRLD would no
longer be able to lock fish and facilitate with
diadromous fish passage. This could have
a direct negative effect on both Atlantic and
shortnose sturgeon. There would be no
effect on other threatened or endangered
species in the project area.

Would remove barriers to endangered
sturgeons and other diadromous fish in
the Cape Fear River and may make
additional benthic habitat available. The
former pools behind the structures would
be lowered and river levels would fall.
Sturgeons typically require at least 4-feet
of water depth to adequately function. It
is possible that lower water levels, as
compared to current conditions, would be
more susceptible to summer heating and
dissolved oxygen depletion, which may
negatively affect aquatic species;
however, increased water flow velocity in
the absence of pools behind the three
locks and dams may likely dissipate
these negative effects. Additionally, the
increased flow velocities resulting from
the removal of the locks and dams may
uncover historic sturgeon spawning
habitat by removing sediments that have
accumulated over the past century or so.
There will be no effect on the Northern
long-eared bat, the Red-cockaded
woodpecker, the Wood stork, the
American alligator, the Atlantic pigtoe,
the American chaffseed, Pondberry, and
Rough-leaved loosestrife as the habitat
types used by these species, specifically,
would not be altered.

Alternative 3 – Disposal
(Transfer)

No effect as compared to
current conditions.
Diadromous fish passage
would continue to prove
challenging and
inefficient for Atlantic and
Shortnose sturgeons at
Lock and Dams Two and
Three.
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Item

Alternative 1 - No Action

Cultural and Operational
Environment
Cultural Resources and
Tribal Interests

No effect on tribal interests in the
project areas as compared to
current conditions; however,
properties eligible for listing on the
National Register of Historic Places
may be negatively affected.

Socio-Economics

There could be negative effects to
the socioeconomics of surrounding
areas in terms of potential job loss
and increased utility costs if the
water intakes for any dependent
commercial/municipal entities were
negatively affected by the lowered
pool levels.
There could be negative effects on
demographics or environmental
justice in the study area with lock
failure. Numerous low or no cost
recreation and water access
opportunities could be eliminated
or changed for local
residents. Loss of these
opportunities may
disproportionately affect minority
communities and those of lower
economic status. Utility costs may
increase due to the need to modify
water supply infrastructure or seek
new water sources should pools be
lowered.

Demographics and
Environmental Justice

Alternative 2 – Disposal (Removal)

Would remove elements of the locks and dams,
currently deemed eligible for inclusion on the
National Register of Historic Places under
criteria A and C. Close coordination with the
North Carolina State Historic Preservation office
and Office of State Archaeology would be
completed prior to removal. There would be no
effect to tribal interests.
There would be negative impacts to employment
opportunities for lock masters and recreational
facility maintenance workers where the
infrastructure supporting these professions
would be eliminated. Additionally, utility costs
would increase as new water supply
sources/infrastructure are explored/modified.

Alternative 3 – Disposal
(Transfer)

No effect as compared to
current conditions.

No effect as compared to
current conditions.

No effect as compared to
There would be negative effects on
current conditions.
demographics or environmental justice in the
study area with removal. Numerous low or no
cost recreation and water access opportunities
would be eliminated for local residents. Loss of
these opportunities may disproportionately affect
minority communities and those of lower
economic status. Utility costs would increase
due to the need to modify water supply
infrastructure or seek new water sources should
pools be eliminated.
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Item

Alternative 1 - No Action

Alternative 2 – Disposal (Removal)

Cultural and Operational
Environment
Agriculture and Silviculture

Recreation

Aesthetics

Could have a negative effect on
agriculture or silviculture in the
project areas as compared to
current conditions, during times of
severe drought and should pool
levels fall. Water scarcity would
stress crops/timber.
May have a negative effect on
recreation in the project areas. As
funding is expected to continue to
decline, the recreation facilities
such as boat ramps, restrooms,
picnic shelters and fishing piers
may fall into disrepair due to lack of
funding and may have to be
closed, or otherwise rendered
unusable due to public safety
concerns. Annual community and
cultural events held at the locks
and dams, such as the 'East
Arcadia Blue Monday Shad Fry'
would be forced to cease or find
other suitable venues. Access to
free public recreation and water
access at the CFRLD would be
altered or eliminated.
Negative effect to aesthetics as
facilities deteriorate. Provided
funding will decrease which will
reduce the ability to perform
maintenance.

Alternative 3 – Disposal
(Transfer)

Could have a negative effect on agriculture or
silviculture in the project areas as compared to
current conditions, during times of severe
drought and should pools be eliminated. Water
scarcity would stress crops/timber.

No effect as compared to
current conditions.

Would include removal of fishing areas, piers,
picnic facilities, boat ramps, and other public
recreation opportunities in the project area. The
recreating public, especially in terms of fishing,
boating, sightseeing, and picnicking, would lose
free recreation opportunities. Removal of the
recreational facilities would reduce free public
access to the river for boat launching or bank
fishing by half in Bladen County and one-third
along the Cape Fear. Recreational businesses
relying on existing infrastructure would be
negatively affected as well. Annual community
and cultural events held at the locks and dams,
such as the 'East Arcadia Blue Monday Shad
Fry' would be forced to cease or find other
suitable venues.

No effect as compared to
current conditions.

Would impact aesthetics by removing large inwater structures and other amenities associated
with the CRFLD. Riverbanks in the study area
would also become exposed. Exposed
riverbanks may become colonized by natural or
invasive vegetation where the maintained lock
and dam areas once existed.

No effect as compared to
current conditions.
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Item

Alternative 1 - No Action

Alternative 2 – Disposal (Removal)

Cultural and Operational
Environment
Lock and Dam Operations

Would result in reduction or
suspension of OMRR&R and loss
of public recreational opportunities.
Reduction in OMRR&R will
contribute to deterioration of lock
gates to include loss of function.

Would deauthorize and remove all
improvements from the Cape Fear River and
associated lands and terminate all operations.
Removal of all improvements would include the
deconstruction of the lock guide-walls, dams,
dolphins, lock timber guides, esplanades and
other in-water structures including the rock arch
rapids at Lock and Dam Number One.
However, the rock used to fill the scour holes at
Locks and Dams One and Two would not be
removed.

Alternative 3 -Disposal
(Transfer)

No effect as compared to
current conditions.
Operations are assumed to
continue in a manner
similar to the current
USACE operations.
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Item
Other Social Effects
Account
Security of Life, Health,
and Safety

Alternative 1 - No Action

Alternative 2 – Disposal (Removal)

Failure of locks and decreased maintenance for Drowning and other life‐safety risks would
recreational facilities may result in negative
be reduced with removal of in-water
impacts such as loss of life due infrastructure
structures.
failure (different water levels and flow rates near
shoreline), or the creation of unsafe conditions
for the recreating public.

Preserves Historic
Importance

Properties eligible for listing on the National
Register of Historic Places may be negatively
affected as provided operations and
maintenance funding decreases.

Maintains Social
Bonds/Connections

Social recreation areas and opportunities may
be lost as funding declines in the future.

Community Cohesion

Community cohesion may be negatively
affected as funding declines in the future.

Minimizes Risks to Life
and Safety

Failure may result in negative impacts, such as
loss of life, due to infrastructure
deterioration/failure or the creation of unsafe
conditions for the recreating public.

Would remove elements of the locks and
dams, currently deemed eligible for inclusion
on the National Register of Historic Places.
Close coordination with the North Carolina
State Historic Preservation office and Office
of State Archaeology would be completed
prior to removal. There would be no effect
to tribal interests.
May impact some degree of social
bonds/connections should loss of pools and
recreation areas not draw as many local
residents. Additionally, free social
recreation areas and opportunities would be
lost.
This alternative would negatively affect dayto-day recreation and cultural/social festivals,
such as the annual “Blue Monday
Shad Fry”
Removal would reduce risks of drowning
and falls from structures.

Alternative 3 – Disposal
(Transfer)

No effect as compared to
current conditions.

No effect as compared to
current conditions.

No effect as compared to
current conditions.

No effect as compared to
current conditions.
No effect as compared to
current conditions.
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Item

Alternative 1 - No Action

Alternative 2 – Disposal (Removal)

Alternative 3 – Disposal
(Transfer)

Other Social Effects
Account
Minimizes Excessive
Flood Depths
Promotes resiliency

Tax Values
Community
Growth/Economic Vitality

Property Values

Public Facilities

Public Services

Alternative is not anticipated to
have any positive or negative
effect.
Alternative is not anticipated to
have any positive or negative
effect.

Alternative is not anticipated to have any positive
or negative effect.

Alternative is not anticipated to
have any positive or negative
effect.
Alternative will have negative
effect due to reduction in water
supply availability (pool
lowering) and degradation of
recreational facilities.
Alternative is not anticipated to
have any positive or negative
effect.

Alternative is not anticipated to have any positive
or negative effect.

Alternative will have negative
effect due to degradation of
recreational facilities.
Alternative is not anticipated to
have any positive or negative
effect.

Low cost recreational opportunities (picnicking,
fishing pier use) would be lost.

Alternative is not anticipated to have any positive
or negative effect.

Alternative will have negative effect due to
reduction in water supply availability (pool
elimination) and employment opportunities, and
degradation of recreational facilities.
Alternative is not anticipated to have any positive
or negative effect.

Alternative is not anticipated to have any positive
or negative effect.

Alternative is not anticipated to
have any positive or negative
effect.
Alternative is not anticipated to
have any positive or negative
effect.
Alternative is not anticipated to
have any positive or negative
effect.
Alternative is not anticipated to
have any positive or negative
effect.

Alternative is not anticipated to
have any positive or negative
effect.
Alternative is not anticipated to
have any positive or negative
effect.
Alternative is not anticipated to
have any positive or negative
effect.
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Item

Alternative 1 - No Action

Alternative 2 – Disposal (Removal)

Alternative 3 – Disposal
(Transfer)

Other Social Effects
Account
Required Criteria (ER
1105-2-100):
a. Acceptability

b. Completeness

c. Effectiveness

d. Efficiency (CostEffectiveness; i.e., most
efficient use of Federal
and non- Federal Funds)

Plan is acceptable in regard to
current laws and policies
Alternative is not a complete
solution to identified problem
set, as it would affect water
supply through pool level
reduction.
No Action is an ineffective
solution to identified problem
set, due to long-term
deterioration of the projects
with substantial effects to
regional water supply
No Action is an inefficient
solution to identified problems,
which include continued
investment of Federal funds at
a project for which there is no
longer a Federal purpose.
Funding needs of
approximately
$400,000 per year would
continue to be required, for
O,M,R,R&R.

Plan is acceptable in regard to
current laws and policies
Alternative is not a complete solution to identified
problem set, as it would cause immediate
impacts to water supply through pool elimination.

Plan is acceptable in regard to
current laws and policies
Alternative is a fairly complete
solution to the problem set

Alternative is not an effective solution to identified Alternative is an effective
problem set, only a solution from a Federal
solution to identified problem
funding standpoint, after deconstruction
set

Removal of the projects would require an
estimated $36,583,000, after which Federal
OMRR&R would be $0 per year. Loss of assets
to local government would be substantial, due to
their use as a source of water supply.

Disposal to State and local
governments are an efficient
way to reduce Federal
expenditures, although this
passes responsibility to State or
local governments. Due to
CFRLD use as water supply
features, this is a highly
efficient option to State and
local government, due to the
cost of alternative water supply
sources.
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Item
Other Social
Effects
Account
Risk of
Failure

Residual Risk

Climate
Change

Sea Level
Rise

Alternative 1 - No Action

There are risks associated with the continued
presence of these projects on the Cape Fear
River. Risk of failure of locks, resulting in
drawdown of the pool and, is considered to
be low. It is not anticipated that much life
safety risk exists in that event, but it is
acknowledged that the possibility exists for
loss of life due to changes in flow rates.
Ability to utilize water supply intakes may be
affected. Risks from falls, or drowning, will
always exist.
There are risks associated with the continued
presence of these projects on the Cape Fear
River. Residual risks include potential failure
of one or more dams or locks, resulting in
rapid drawdown of the pool, or a flood wave.
It is not anticipated that much life safety risk
exists in that event, due to the low head and
small pool, but acknowledge that the
possibility exists. Residual risks from falls, or
drowning, will always exist.
No effect from climate change within the
project areas, as compared to current
conditions. However, saltwater intrusion into
groundwater and aquifers may occur.

Alternative 2 – Disposal (Removal)

Alternative 3 – Disposal (Transfer)

No risk of failure would remain in the
event of project de- construction and
de-watering of the pools, but flood risk
would remain within the Cape Fear
River floodplain – Dams do not affect
flood risk, and do not affect flood
heights or volumes. Risks from falls, or
drowning, will always exist, but would
be reduced under this alternative.

There are risks associated with the continued
presence of these projects on the Cape Fear
River. Risk of failure of one or more dams or
locks, resulting in rapid drawdown of the pool,
or a flood wave, is considered to be low. It is
not anticipated that much life safety risk exists
in that event, due to the low head and small
pool, but acknowledge that the possibility
exists. Risks from falls, or drowning, will
always exist.

Little residual risk would remain in the
event of project de- construction and
de-watering of the pools, but flood risk
would remain within the Cape Fear
River floodplain – Dams do not affect
flood risk, and do not affect flood
heights or volumes. Residual risks from
falls, or drowning, will always exist.

There are risks associated with the continued
presence of these projects on the Cape Fear
River. Residual risks include potential failure
of one or more dams or locks, resulting in
rapid drawdown of the pool, or a flood wave.
It is not anticipated that much life safety risk
exists in that event, due to the low head and
small pool, but acknowledge that the
possibility exists. Residual risks from falls, or
drowning, will always exist.
No effect; however, salt water intrusion into
groundwater and aquifers may occur in the
future should sea level rise.

May alter flooding regimes and
frequency of waters overbanking the
Cape Fear River to a small degree.
Saltwater intrusion into groundwater
and aquifers may occur.
No effect; however sea level rise may affect
Sea level rise may affect river water
river water elevation and force brackish water elevation and force brackish water to
to reach locations in the Cape Fear River
reach locations in the Cape Fear River
upstream of the current brackish water extent. upstream of the current brackish water
extent.

No effect; however, sea level rise may affect
river water elevation and force brackish water
to reach locations in the Cape Fear River
upstream of the current brackish water extent.
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Item

Alternative 1 - No Action

Other Social
Effects
Account
Risk of
Ecosystem
Damage

Risk to Life
and Safety.

Risk to
Mental and
Physical
Health

With lock failures, the CFRLD would no
longer be able to lock fish and facilitate with
diadromous fish passage. Hydrology may be
altered with lowered pool levels, leading to
long-term vegetation changes in riparian zone
and floodplain.
Failure of locks and decreased maintenance
for recreational facilities may result in
negative impacts such as loss of life due
infrastructure failure (different water levels
and flow rates near shoreline), or the creation
of unsafe conditions for the recreating public.
There are no anticipated risks to mental and
physical health
associated with this alternative.

Alternative 2 – Disposal (Removal)

May result in changes in aquatic habitat
and riparian habitat due to water
drawdown. This may benefit
diadromous fish species, but negatively
affect others as wetted perimeter,
aquatic acreage and volume are drawn
down.
Drowning and other life‐safety risks
would be reduced with removal of inwater structures.

There are no anticipated risks to mental
and physical health
associated with this alternative.

Alternative 3 – Disposal (Transfer)

No effect.

No effect as compared to current conditions.

There are no anticipated risks to mental and
physical health
associated with this alternative.
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AFFECTED ENVIRONMENT AND ENVIRONMENTAL EFFECTS
This section is written in accordance with the National Environmental Policy Act (NEPA) of
1969 (42 U,S,C, §§ 4321–4347), as amended, the Council on Environmental Quality (CEQ)
Regulations for Implementing the Procedural Provisions of the NEPA (40 C.F.R. §§ 1500–
1508), and the USACE Planning Regulations (Engineering Regulation (ER) 200-2-2).
The affected environment and environmental effects described below will address all three
alternatives (Alternative 1: No Action; Alternative 2: deauthorization and disposal of real
property and improvements, including removal of improvements (Removal); Alternative 3:
deauthorization and disposal of real property and improvements to willing stakeholders
(Transfer)). The recommended plan is Alternative 3 (Transfer). The affected environment
includes USACE-owned real property, including all physical structures, associated with
three Cape Fear River Locks and Dams (CFRLD). Moreover, resources in the areas of
Bladen County and the Cape Fear River ecosystem surrounding the three CFRLD has also
been taken into consideration.
10.1 Physical Resources
Sediments
Sediments in rivers and waterways often contain contaminants from sources within the
watershed they drain. The Cape Fear River system drains a large area entirely within
the State of North Carolina. The river flows from the north central piedmont region near
Greensboro southeast to the Atlantic Ocean. There are more than 100 municipalities
and all or portions of 27 counties contained within the basin. The most densely
populated areas are near the cities Greensboro, Durham, Chapel Hill, Fayetteville, and
Wilmington. Major industries in the basin include chemical manufacturing, paper and
fiber, agriculture, and silviculture. The basin includes concentrated hog and turkey
producing regions in Sampson and Duplin Counties. The Cape Fear River contains a
concentration of industries along the lower portion of the Cape Fear River and the Cape
Fear River estuary. Thus, the watershed drains rural, urban, and industrial areas.
Sediments are a sink for contaminants from various sources including controlled and
uncontrolled releases. Sediments sequester point and non-point pollutants or
contaminants contributed by activities in the watershed. Organic and inorganic
contaminants have a strong affinity for silt (fine-grained sediment) and the organic
fraction of sediments. Sediments accumulate in areas where environmental conditions
allow deposition, such as a quiescent areas, manmade channels and basins, and
impounded reaches behind structures such as the locks and dams.
There are no regulations or sediment standards that dictate the approach used in
evaluating potential sediment contamination at dam sites. However, there are wellestablished procedures for evaluating contaminant-related impacts from sediments
proposed for dredging. These effects-based procedures are useful in evaluating
potential sediment contaminant pathways and impacts. Three USACE and the U.S.
Environmental Protection Agency (EPA) guidance documents are commonly utilized for
this purpose:
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“Evaluation of Dredged Material Proposed for Discharge in Waters of the U.S. – Testing
Manual” (EPA/USACE 1998), commonly referred to as the Inland Testing Manual.
“Environmental Effects of Dredged Material Management Alternatives – A Technical
Framework” (Technical Framework – EPA/USACE 2004)
“Evaluation of Dredged Material Proposed for Ocean Disposal – Testing Manual”
(EPA/USACE 1991), commonly referred to as the Ocean Testing Manual.
A Tier I (EPA/USACE 1998) assessment using readily available existing information to
assess the potential sediment contaminant concerns was conducted and reported in
USFWS (2006). The Tier 1 reviewed databases and files maintained by State and
Federal natural resource agencies. A geographic information systems (GIS) map was
made which notes the proximity of pollutant sources to areas that would accumulate
sediment, including impoundments behind the dams. Environmental studies for this
portion of the Cape Fear River prepared by others, with an emphasis on water and
sediment chemistry, were reviewed. A site reconnaissance on August 21, 2006 was
conducted to determine general composition and to identify depositional areas where
pollutants may accumulate. People with knowledge of the dams, the river, and local
pollution sources were interviewed.
The Tier I data indicate no known significant organic or inorganic pollutant problems in
an one-mile assessment area surrounding the impounded reaches of the CFRLD.
Because of identified contaminant sources, the potential of the dams to trap sediments in
the low gradient inner coastal plain and the overall paucity of sediment data for the
assessment area, additional physical, chemical and toxicity testing of sediments from
depositional areas was recommended.
A Tier II and III (EPA/USACE 1998) assessment of sediments from within the impounded
reaches of three locks and dams on the Cape Fear River was conducted and reported in
USFWS (2007). Sediment sampling and analyses were conducted to obtain data on the
physical and chemical characteristics of the sediments behind the locks and dams to
compare to sediment screening values and assess the toxicity of sediments and
sediment elutriates to sensitive aquatic organisms. Twelve sediment samples from
within impounded reaches of the three Cape Fear River Locks and Dams were sampled.
Whole sediment toxicity tests with midges and amphipods showed no adverse effects of
the sediments on test organism survival and growth. Sediment elutriate toxicity tests
with sensitive aquatic organisms (cladocerans) resulted in statistically significant
reductions in survival in samples from four sites. Manganese had among the strongest
correlation and the most plausible biological association with the reduced survival
observed.
Based on the results of sediment chemistry and toxicity tests, contamination in surface
sediments behind the Cape Fear River Locks and Dams is unlikely to be a concern,
should accumulated sediments remain in-place. Mobilization of sediments due to an
event such as dredging or dam removal may affect water quality and turbidity.
Over nearly a century of sediment movement and accretion behind the three CFRLD,
there is the possibility that sediment containing hazardous substances and compounds
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have adsorbed into sediment particles and accumulated behind the three Cape Fear
River locks and dams. Should the structures be removed, accumulated sediments
behind them would be released and may potentially reintroduce a number of hazardous
substances into the downstream water column.
Additionally, the banks of the Cape Fear River, including riparian vegetation, have
become accustomed to relatively high water levels upstream of the three locks and dams
due to pool formation. If the locks and dams were to be removed, or have their lock
gates fixed into open positions, the pool would disappear or be significantly lowered.
River banks in previously pooled river reaches would become exposed and subject to
increased erosion given the exposed riverbed devoid of vegetation. Over time,
vegetation would be expected to colonize these areas. Additionally, accumulated
sediment behind each of the three locks and dams would be released downstream in
large, one-time quantities should the locks and dams be removed. This would result in
short-term increases in turbidity and the potential alteration of benthic habitat in areas
where hard bottom would be covered with sediment.
Alternative 1 (No Action) does not include removal of the locks and dams, but assumes
failure of locks. Upstream miter gates at the CFRLD would be permanently closed due
to damage, but upstream valves would be stuck open. Downstream miter gates would
be stuck open, allowing water flow through the lock chamber. This would result in
resuspension of some sediments held behind the dam and carried through the lock
chamber, along with some areas downstream having increased shoreline erosion and
other areas downstream experiencing greater sediment deposition.
Alternative 2 (Removal) would result in release of sediment from behind each of the
CFRLD structures. Since it is expected that each of the dam features would be removed
incrementally over many years, the effects from any suspended sediment within the
water column would be minor. Removal would be conducted using condition-appropriate
turbidity barriers. After removal, some sediment may be expected to migrate
downstream during high flow events, settling out in lower velocity areas downstream.
Alternative 3 (Recommended Plan, Transfer) would have no effect as compared to
current conditions. Accreted sediments behind the CFRLD would continue to remain in
place and would not be reintroduced into the water column.
Geology and Aquifers
For a general description of the local geology of the study area refer to Physiography
Section 7.4.5.
The composition of the Surficial or Water Table Aquifer varies widely depending on local
subsurface conditions. In general it consists of the veneer of Holocene sands and the
underlying permeable materials down to the uppermost confining unit. In the study area
this can range from the Peedee Confining Unit in the south down to the Upper Cape
Fear Confining Unit in the north. The total thickness of the Surficial Aquifer can be as
much as 150 feet. This aquifer is directly recharged by rainfall.
The Cape Fear Formation is the oldest outcropping sedimentary rock unit in the North
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Carolina Coastal Plain, and the only visible outcrop in the river valleys separating the
Cape Fear and Tar River. The Upper Cape Fear Aquifer underlies the entire study area
and consists of essentially the same type of alternating lithological units as are present in
the Lower Cape Fear Aquifer, but from the upper part of the Cape Fear Formation. The
clays and silts are generally red, pink, and yellowish gray. The sands are feldspathic
and are subrounded to the subangular. Accessory minerals include pyrite, marcasite,
and siderite. The Upper Cape Fear Aquifer is about 40 feet thick from a few miles
northwest of Elizabethtown north into southern Cumberland County. The aquifer
increases to approximately 160 feet thick towards the southeast of the study area.
The Peedee Aquifer is also present in the study area, stretching southward from its
northern extent near Elizabethtown. It ends just south of the center of Elizabethtown. It
has a gentle southeast dip of about five feet per mile. The top surface of the aquifer is
somewhat hummocky in the central part of the study area, apparently due to an
erosional cut-and-fill between Quaternary and Peedee age deposits. The aquifer is
generally wedge-shaped in profile, oriented northwest-southwest, and thickens towards
the southeast to a maximum of approximately 160 feet. The Peedee Aquifer is often
semi-confined to confined in the study area due to a lack of confining unit continuity.
Recharge of the aquifer is substantial in areas where its confining layer is discontinuous.
Like the Black Creek Aquifer, the Peedee Aquifer contains only fresh water in the study
area. Water quality is acceptable but is not as good as in the underlying confined
aquifers due to dissolved minerals. In Bladen County, the Peedee is used by the towns
of Bladenboro and Clarkton for water supply. The Peedee Aquifer confining unit is
present in the study area from Lock and Dam Number One to near the center of
Elizabethtown. It has a maximum thickness of 20 feet in one well in Bladen County. It
may reach a maximum thickness of approximately 30 feet in the study area. It thins
northwestward and dies out near the center of Elizabethtown.
The Black Creek Aquifer is also present under the entire study area and consists of
alternating sands and clays of the Black Creek Group. The sands are generally fine- to
medium-grained, gray to olive gray, and poorly-sorted. The clays are generally gray to
black and lignitic. Individual sand and clay beds are typically 10 to 20 feet thick. Beds of
the Middendorf Formation may be included in this aquifer where they exist, especially in
Cumberland County. The aquifer is generally confined in the uplands adjacent to the
river valley. It becomes semi- confined to unconfined where the confining unit has been
eroded in the river valleys, especially near Lock and Dam Number Three in northwest
Bladen County and southern Cumberland County. The aquifer is approximately 150 feet
thick at each of the three Cape Fear River locks and dams, and thins to less than 100
feet in Cumberland County. The aquifer is used for municipal water supply by White
Lake and Elizabethtown, and is used commercially by Smithfield Foods. Recharge of
the aquifer occurs from the downward movement of groundwater from overlying aquifers,
especially from the Surficial Sands Aquifer where the confining unit is not continuous.
The lowest aquifer in the study area is the Lower Cape Fear Aquifer (Figure 7), which
consists of hydraulically-connected alternating layers of fine- to coarse-grained poorlysorted sand, silt, and clay from the lower part of the previously discussed Cape Fear
Formation. The Lower Cape Fear Aquifer is thickest, approximately 80 feet thick, at the
southeast end of the study area. This aquifer thins progressively northwestward and
pinches out at depth against the basement rock several miles northwest of
56 | P a g e

Cape Fear River Locks & Dams
Section 216 - Disposition Study
Elizabethtown. Because of this pinchout and the occurrence of the Lower Cape Fear
Aquifer only in the deep subsurface (approximate elevation 349 to 699 feet NAVD 1988
in the study area), it has the lowest recharge rate of the five aquifers in the study area.
Outside the project study area, most of the Lower Cape Fear Aquifer contains salt water.
Both fresh and salt water occur inside the study area, depending on location. The salt
water occurs in the southeastern part of the study area near the Columbus/Pender
County line and extends up the Cape Fear River Valley to a point several miles above
Lock and Dam Number One. Here, the fresh water/salt water transition zone begins at
the top of the aquifer. The amount of fresh water in the aquifer increases with distance
up the valley to the end of the transition zone just south of Elizabethtown. From here
northwest to where the aquifer pinches out, the aquifer contains only fresh water. The
fresh water occurs in a northeast-southwest trending zone from the transition zone to the
aquifer pinchout at depth several miles northwest of Elizabethtown, about midway
between Lock and Dam Numbers Two and Three.

Figure 7: Hydrogeologic cross-section from west-northwest to east-southeast through
Bladen County (includes study area)
Alternative 1 (No Action) does not include removal of the locks and dams, but assumes
failure of locks. Upstream miter gates at the CFRLD would be permanently closed due
to damage, but upstream valves would be stuck open. Downstream miter gates would
be stuck open, allowing water flow through the lock chamber. With failure of the locks in
the future some drawdown of the pool behind the dam would occur. As a result of this
pool drawdown there could also become an increased reliance on groundwater and area
aquifers.
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Alternative 2 (Removal) would result in the lowering of the pools that currently exist
behind the existing Locks and Dams which could be more dramatic especially during
times of drought conditions. This lowering of the pools could affect upstream water
intake structures and may result in increased reliance on groundwater and area aquifers.
Aquifer over pumping, which leads to lowering of the water level below the top of the
aquifer, may initiate aquifer dewatering. Dewatering induces compaction of the aquifer
with the resulting loss of pore space. Dewatering also introduces air into the aquifer and
may cause a permanent loss of yield. Dewatering causes other problems for water wells
relating to lowering water levels. As the water level declines, pump intakes must be
lowered and additional wells may have to be drilled to supply the same amount of water
to municipalities and commercial interests.
Alternative 3 (Recommended Plan, Transfer) would have no effect on geology and
aquifers as compared to current conditions.
Water Quality
The waters in the study area are classified by the North Carolina Division of Water
Resources as SW and WS-IV downstream of Lock and Dam Number One (NCDWR
2019b; Figures 8-10).
Upstream of Lock and Dam Number One, waters are classified as WS-IV, as indicated in
Figures 8-10. Upstream of Lock and Dam Number Three, waters are classified as WSIV. Additionally, the areas surrounding Lock and Dam Number One and Lock and Dam
Number Three are classified as water supply watersheds. All other waters in the study
area, including those immediately in the vicinity of Lock and Dam Number Two, are
classified as C. Descriptions of applicable surface water classifications are below.
Class C – Water protected for uses such as secondary recreation, fishing, wildlife, fish
consumption, aquatic life including propagation, survival and maintenance of biological
integrity, and agriculture. Secondary recreation includes wading, boating, and other uses
involving human body contact with water where such activities take place in an
infrequent, unorganized, or incidental manner.
Swamp Waters (SW) – Supplemental classification intended to recognize those waters
which have low velocities and other natural characteristics which are different from
adjacent streams. Water Supply IV (WS-IV) – Waters used as sources of water supply
for drinking, culinary, or food processing purposes where a WS-I, II or III classification is
not feasible. These waters are also protected for Class C uses. WS-IV waters are
generally in moderately to highly developed watersheds or Protected Areas.
Storm water runoff reaching the Cape Fear River may contain nutrients such as nitrogen
and phosphorus that serve to accelerate growth of algal species, some of which may
produce toxins harmful to human health. Algal blooms are most common in relatively
warm, nutrient-rich, low-velocity water bodies. The pools created upstream of the
CFRLD provide these conditions, especially in warmer months. In general, conditions
favorable to algal growth are most common during times of drought when water levels in
the river are relatively low. Algal blooms may present challenges to municipal and
commercial water treatment in terms of additional treatment costs and existing
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infrastructure treatment capability.
Additionally, algal blooms may alter pH and decrease available dissolved oxygen in the
river. During photosynthesis, algal blooms raise water pH by increasing hydroxide
levels. In this way, high pH can be a non-visual indicator of algal bloom presence and
activity. During respiration, algal blooms remove dissolved oxygen from the water
column, which may result in fish kills. Low dissolved oxygen conditions may also occur
when a large number of algae die and are decomposed (NCDEQ 2019a).
Using molecular gene markers, recent research has demonstrated that Jordan Lake,
which serves as the headwaters of the Cape Fear River, is unlikely to significantly
contribute to downstream harmful algal blooms. Additionally, there is no indication that
the ecology of the Cape Fear River has changed in a manner to support growth of
harmful algal blooms (Polera et al., 2017).
Alternative 1 (No Action) does not include removal of the locks and dams, but assumes
failure of locks. Upstream miter gates at the CFRLD would be permanently closed due
to damage, but upstream valves would be stuck open. Downstream miter gates would
be stuck open, allowing water flow through the lock chamber. This open gate scenario
would result in resuspension of sediments held behind the dams once the gates are
open. The sediment being held behind the dams will begin to be washed downstream
causing temporary increases in turbidity followed by new sediment deposition areas
within the Cape Fear River as settling occurs. These impacts are expected to be
considered minor and temporary. Algal blooms may occur in areas of low water velocity,
especially during drought conditions, which may contribute to relatively low dissolved
oxygen levels.
Alternative 2 (Removal) may result in temporary and minor impacts to water quality.
Turbidity may increase during lock and dam removal operations, but impacts would be
expected to be very minor and temporary. During the removal process proper turbidity
curtains would be used to minimize impacts. No violations of State water quality
standards would occur. Living aquatic resources dependent upon good water quality
should not experience significant adverse impacts due to water quality changes from
lock and dam removal. All required water quality permits and analyses would be
executed prior to the commencement of any removal activities, pursuant to the
requirements of the Clean Water Act. Additionally, algal bloom effects to water quality
would be reduced due to decreased water residence time, which may also reduce low
dissolved oxygen events.
Alternative 3 (Recommended Plan, Transfer) would have no effect on water quality as
compared to current conditions. Algal blooms may occur in areas of low water velocity,
especially during drought conditions, which may contribute to relatively low dissolved
oxygen levels.
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Lock and Dam
Number One

Figure 8: NCDWR Water Quality Classifications at Lock and Dam Number One
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Lock and Dam
Number Two

Figure 9: NCDWR Water Quality Classifications at Lock and Dam Number Two

61 | P a g e

Cape Fear River Locks & Dams
Section 216 - Disposition Study

Lock and Dam
Number Three

Figure 10: NCDWR Water Quality Classifications at Lock and Dam Number Three
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Water Supply
There are six existing water supply intakes on the Cape Fear River upstream of the
CFRLD that use the dam-formed pools for water supply. Those are described previously
in Section 7.4.2, and those that would be affected by the loss of these pools are included
in Figure 6. There are two intakes upstream of Lock and Dam Number One, one
upstream of Lock and Dam Number Two, and three upstream of Lock and Dam Number
Three. Ownership and operation of these water supply intakes are also further
described in Section 3.6.2. Of note, The Fayetteville Public Works Commission (FPWC)
is under contract to Fort Bragg to supply the military installation with potable water
through the year 2050 using the FPWC’s existing in-river water intake infrastructure.
Additionally, there is no water supply allocation from Jordan Lake available to the FPWC
(Figure 11).
As described earlier in Section 10.1.2 Geology and Aquifers, increased aquifer use in the
study area, if required, may necessitate over pumping which may lead to lowering of the
water level below the top of the aquifer. This, in turn, may initiate aquifer dewatering.
Dewatering induces compaction of the aquifer with the resulting loss of pore space.
Dewatering also introduces air into the aquifer and causes a permanent loss of yield.
Dewatering may also create problems for water wells. As the water level declines, pump
intakes must be lowered. Well yield drops and additional wells must be drilled to supply
the same amount of water.
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Figure 11: Jordan Lake Water Sharing Agreement and Interconnections
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Table 6: Water Supply Demand in Million Gallons Per Day (MGD) by the Surface Water
Supply Users from Lock and Dam Number One through Headwaters of Lock and Dam
Number Three
Demand (MGD) by Year
2002
2030

Location and Water Users
Upstream of Lock and Dam Number One
− Cape Fear Public Utility Authority (formerly City of
16.6
30.7
Wilmington)
− Lower Cape Fear Water and Sewer Authority (Kings Bluff)
43.2
96.1
Upstream of Lock and Dam Number Two
− Lower Cape Fear Water and Sewer Authority (Bladen
0
12
Bluffs)
Upstream of Lock and Dam Number Three
− Chemours (formerly DuPont)
10.8
19.6
− Fayetteville Public Works Commission (Hoffer and Glenville
25.2
82.6
Lake)*
Total
95.8
241.0
*Fayetteville Public Works Commission has two water treatment facilities (WTF) with raw
water intakes on the Cape Fear River, they are the Hoffer WTF and Glenville Lake WTF.

A hydrologic analysis was conducted to evaluate the hydrologic impact on the water
supply intakes above each of the locks and dams during low flow (drought) conditions for
each of the study alternatives. Refer to Appendix B (Hydrologic Analysis) for more
detailed information.
Alternative 1 (No Action) does not include removal of the locks and dams, but assumes
failure of locks, which would result in reduction of the pools behind the CFRLD. Pool
reduction, especially during flow periods, would significantly affect the ability of water
systems utilizing the pools behind the locks and dams to withdraw water.
Alternative 2 (Removal) would involve removal of the locks and dams and the resulting
loss of pools. The loss of pools, would negatively affect water supply and the ability of
current water supply infrastructure to function properly. Of the six water supply intakes,
only the LCFWASA Bladen Bluffs intake behind Lock and Dam Number Two and the
Chemours (DuPont) intake behind Lock and Dam Number Three would remain
operational. The remaining four existing water supply structures would not be able to
withdraw water under low-flow / drought conditions, and modifications to maintain
operations could become costly for each water supply entity. The removal of locks and
dams would adversely affect hundreds of thousands of water users in the Lower Cape
Fear Region (~650,000 water users). In the case of the Fayetteville Public Works
Commission (FPWC), public health for approximately 250,000 people in FPWC’s service
area depends on the pool behind Lock and Dam Number Three. In addition to physical
limitations of FPWC’s water intake to accommodate the loss of the pool, quantitative
assessments of water availability behind Lock and Dam Number Three by the N.C.
Division of Water Resources (NCDWR) are greatly enhanced due to consideration of
that storage pool (compared to a free-flowing stream assessment). Without NCDWR’s
consideration of this pool, FPWC’s 2060 future water needs would greatly exceed its
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available supply. Additionally, there is no water supply allocation from Jordan Lake
available to the FPWC. Therefore, FPWC is nearly entirely dependent on the
maintenance of the water supply pool maintained by Lock and Dam Number Three for its
current and future water supply needs. Additionally, should Lock and Dam Number One
be removed, the Cape Fear Public Utility Authority (CFPUA) risks losing access to its
Sweeney Water Treatment Plant surface water allocation, and the Lower Cape Fear
Water and Sewer Authority’s Kings Bluff intake would be impacted (~400,000 water
users). Additionally, the removal of Lock and Dam Number One could potentially allow
salt water to migrate farther upstream in the Cape Fear River during more severe
droughts and could compromise CFPUA’s raw water supply.
Alternative 3 (Recommended Plan, Transfer) would have no effect on water supply as
compared to current conditions.
10.2 Biological Resources
Wetlands and Floodplains
Most of the wetlands adjacent to the Cape Fear River are located downstream of
Lock and Dam Number Two. Wetland hardwood forests attract various fauna and
supply the Cape Fear River with non-riverine originated organic materials that
provide food and substrate for in-water arthropods, fishes, reptiles, amphibians, and
mammals. These wetlands are dominated by bald cypress, black gum, green ash
and similar species, and are generally flooded by rising river water on at least an
annual frequency and during heavy precipitation events, including hurricanes.
In the immediate vicinities of the CFRLDs, all wetlands are of the ‘freshwater
forested/shrub wetland’ type, according to the National Wetlands Inventory mapper
tool (USFWS 2019). At Lock and Dam Number One, wetlands exist on both the
eastern and western banks of the river. No USACE-owned infrastructure exists in
identified wetland areas. At Lock and Dam Number Two, all wetlands are on the
north bank of the river, where no USACE-owned infrastructure exists. At Lock and
Dam Number Three, wetlands exist on both the eastern and western banks of the
river. No USACE-owned infrastructure exists in identified wetland areas.
Executive Order 11988 states that federal agencies shall avoid, to the extent
possible, the long and short-term adverse impacts associated with the occupancy
and modification of floodplains and to avoid direct or indirect support of floodplain
development wherever there is a practicable alternative; federal agencies shall take
action to reduce the risk of flood loss, and minimize the impact of floods on human
safety, health and welfare, and to restore and preserve the natural and beneficial
values served by floodplains. Furthermore, Executive Order 11990 mandates each
federal agency shall provide leadership and shall take action to minimize the
destruction, loss or degradation of wetlands, and to preserve and enhance the
natural and beneficial values of wetlands in carrying out the agency’s responsibilities
for (1) acquiring, managing, and disposing of federal lands and facilities; and (2)
providing federally undertaken, financed, or assisted construction and
improvements; and (3) conducting federal activities and programs affecting land use,
including but not limited to water and related land resources planning, regulating,
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and licensing activities.
Alternative 1 (No Action) does not include removal of the locks and dams, but
assumes failure of locks. Failure of the locks would have no effect on flooding in the
immediate surrounding areas since the CFRLD are not designed for flood control,
but wetlands may be affected due to changes in the water table. A review of the
FEMA flood map for all three CFRLD indicates they are located in the FEMA
designated Flood Zone AE, which means that they are within the 100-year flood
plain (U.S. Dept. of Homeland Security/FEMA, 2019). Surrounding wetlands that
are directly abutting the lock and dam features would be impacted by the lowering of
the pool level behind the locks and dams. This impact would be expected to be
minor and contained to areas located adjacent to the CFRLD. The effect could be a
negative impact to area floodplain wetlands that may no longer have the same
hydrologic connectivity which could possibly change the wetland dynamic and the
overall function of the wetland.
Alternative 2 (Removal) would alter the flooding regime of wetlands in the immediate
vicinity of the study areas. The flooding of these wetlands could be altered as
compared to current conditions due to lowering of the river elevation in the study
areas. There may be a minor adverse effect to wetlands and floodplains in terms
of reduced wetlands surface area/acreage.
Alternative 3 (Recommended Plan, Transfer) would have no effect on wetlands and
floodplains as compared to current conditions.
Vegetation
On the banks of the Cape Fear River, vegetation in the study areas is primarily
comprised of mature forests and wetland areas. Infrastructure built on the southern
banks of the Cape Fear River does not exist in areas identified as wetlands (USFWS
2019). USACE-owned lands at Lock and Dams Two and Three consist of high
bluffs that rarely become flooded, and are dominated by oak/hickory forests.
Undeveloped lands at Lock and Dam Number One are primarily wooded floodplain
and contain species typically found in a brownwater river floodplain forest. There is
an intermittent natural levee along the Cape Fear River, including in the study areas,
that is between two and four feet higher in elevation than the interior floodplain. The
over story of this floodplain is mostly a closed canopy, dominated by red maple
(Acer rubrum), black gum (Nyssa sylvatica), bald cypress (Taxodium distichum),
American elm (Ulmus americana), and various ash (Fraxinus spp.), oaks (Quercus
spp.) and hickory (Carya spp.) species (USDA-NRCS, 2019). Downed trees and
snags may be present due to recent hurricanes and other high wind/water events.
The under story is fairly open, containing scattered privet (Ligustrum sinense), green
briar (Smilax spp.), and saplings of over story species.
Executive Order 13122 requires federal agencies to prevent the introduction of
invasive species, to provide for their control, and to minimize the economic,
ecological, and human health impacts that invasive species cause. No invasive
plant species surveys, terrestrial or aquatic, have been conducted at the CFRLD;
however, USACE staff have anecdotally noted bamboo species in upland areas. It
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is unknown if these species are endemic switch cane (Arundinaria gigantea ssp.
tecta), or an invasive variety.
Alternative 1 (No Action) does not include removal of the locks and dams, but
assumes failure of locks. Minor negative impacts to vegetation may be caused by
changes in the hydrology of the area directly adjacent to the lock and dam
experiencing a mechanical failure due to the lowering of the pool behind the dam
and a decrease in wetted perimeter around the area.
Alternative 2 (Removal) may be expected to gradually change the vegetation in the
immediate vicinity of the study areas to accommodate new hydrologic conditions
associated with lowering of the water level in the river. It is unknown if hydrologic
conditions presented by locks and dams removal would favor invasive flora species.
Alternative 3 (Recommended Plan, Transfer) would have no effect on vegetation
and floodplains as compared to current conditions .
Fish and Wildlife
The Cape Fear River at all three locks and dams is fresh water, but because the
river is tidally influenced in the area below Lock and Dam Number One there is the
potential for a diverse assemblage of fishes to occur there. Fishery resources in the
Cape Fear River can be classified into three categories: permanent resident
species, diadromous species, and estuarine dependent species.
Resident fishes include members of the herring, minnow, sucker, catfish, sunfish,
and perch families. Both gizzard shad (Dorosoma cepedianum) and threadfin shad
(D. petenense) commonly occur in the river. The minnows include common carp
(Cyprinus carpio), whitefin shiner (Cyprinella nivea), and spottail shiner (Notropis
hudsonius). Several species of suckers are present but they are uncommon.
Catfishes dominate the biomass of fishes. Two large introduced species, blue catfish
(Ictalurus furcatus) and flathead catfish (Pylodictis olivaris) are most common. At
least eight species of sunfish occur in this portion of the Cape Fear River.
Bluegill (Lepomis macrochirus), redear sunfish (L. microlophus), and largemouth
bass (Micropterus salmoides) are the most common. A recreational fishery exists
here for sunfishes and catfishes.
At least six species of diadromous (anadromous/catadromous) fishes occur in the
vicinity of the Cape Fear River Locks and Dams. American shad (Alosa
sapidissima) is the dominant member of this group. Spawning runs occur each
spring in the Cape Fear River and a significant recreational and commercial fishery
has developed below the dam. Blueback herring (Alosa aestivalis) and hickory shad
(Alosa mediocris) also make spawning runs, but they occur in much fewer numbers
than American shad. A resident population of the striped bass (Morone saxatilis) is
present and migrates as far upstream as Buckhorn Dam (Figure 5), which is the next
upstream impediment to fish passage. Its population is low and it has had to
compete with introduced hybrid bass, which have escaped from Jordan Lake. The
North Carolina Wildlife Resources Commission stocks Striped Bass in the Cape
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Fear River to compliment the resident population. The Atlantic sturgeon (Acipenser
oxyrhynchus) Carolina Distinct Population Segment (DPS), and the shortnose
sturgeon (Acipenser brevirostrum) are found in the Cape Fear River. Both sturgeon
species are federally-listed as endangered under Section 7 of the Endangered
Species Act and make spawning runs from the Atlantic Ocean up tributaries of the
Cape Fear River (Black and Northeast Cape Fear Rivers). Spawning runs may also
occur in the main stem Cape Fear River also. Juvenile catadromous American eel
(Anguilla rostrata) ascend the Cape Fear River each year to spend their early lives
in the freshwater tributaries. Historic records indicate that anadromous fish
spawned up to the fall line on the Cape Fear River, which is upstream of the B.
Everett Jordan Lake Dam near Moncure, North Carolina. This is no longer possible
due to the presence of CFRLD, Buckhorn Dam, and impoundment of B.
EverettJordan Lake (Jordan Dam).
A number of estuarine-dependent fishes are known to occur near Lock and Dam
Number One. Dominant in this group are striped mullet (Mugil cephalus), freshwater
goby (Gobionellus shufeldti), and hogchoker (Trinectes maculatus). Others noted
from the area are Atlantic menhaden (Brevoortia tyrannus), ladyfish (Elops saurus),
Atlantic needlefish (Strongylura marina), and southern flounder (Paralichthys
lethostigma). Others also likely to occur there since they have been found farther
downstream include spot (Leisotomus xanthurus), Atlantic croaker (Micropogonias
undulatus), and an invertebrate, the blue crab (Callinecetes sapidus).
Benthic resources in and near the study areas are limited to silted creeks connected
to the Cape Fear River. Frequently the creeks are dry, but when water is present in
these creeks the flow is generally minimal, except during localized heavy rainfall or
when the river rises and movement of water is from the river into the floodplain.
Both of these conditions are intermittent. Therefore, the benthos is exposed to high
temperatures during the summer and freezing temperatures during the winter.
Because of these conditions, the creeks are inhabited by opportunistic species such
as diptera, oligocheates, and amphipods. There are few benthic resources in the
floodplain on the west bank of the river on USACE-owned property because most of
the land is either paved or maintained grassed areas.
In addition to aquatic wildlife in the river and associated creeks, nearby wooded
areas provide habitat for a variety of wildlife. Reptiles and amphibians, including
various turtles, snakes, and frogs, and the American alligator (Alligator
mississippiensis) are abundant. Wetland hardwood forests also attract a diverse
bird population. As compared to other habitat types, bird species may increase
abundance in wetland hardwood forest habitats due to plentiful forage options.
Breeding birds associated with wetland hardwood forests include the wood duck (Aix
sponsa), red-shouldered hawk (Buteo lineatus), green heron (Butorides virescens),
great blue heron (Ardea Herodias), belted kingfisher (Megaceryle alcyon), American
woodcock (Scolopax minor), barred owl (Strix varia), and prothonotary warbler
(Protonotaria citrea). Common mammalian species found in wetland hardwood
forests and in the Cape Fear River itself include the American mink (Neovison
vison), North American river otter (Lontra canadensis), American beaver (Castor
canadensis), muskrat (Ondatra zibethicus), North American raccoon (Procyon lotor),
Virginia opossum (Didelphis virginiana), gray fox (Urocyon cinereoargenteus),
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Eastern gray squirrel (Sciurus carolinensis), Southern flying squirrel (Glaucomys
volans), common shrew (Sorex araneus), and the little brown bat (Myotis lucifugus).
All three CFRLD were outfitted with concrete fish ladders in the past. Potential
modification to the fish ladder at Lock and Dam Number One was evaluated in 1962;
however, fish locking was determined to be an adequate and less-costly method for
passage of anadromous fish. Since that time, the locks and dams have been
operated for the passage of anadromous fish during the spawning season as
resources have allowed. These locking operations were studied by the U.S. Fish
and Wildlife Service from 1962-1966 and found to be an acceptable method for the
upstream passage of anadromous species in the system. Data from recent Stateand university-conducted studies have indicated that locking alone may not be
sufficient to restore historic anadromous fish population levels, especially for
sturgeons which are not known to readily use the locks. This, and other factors, led
to studies exploring alternate means of passage. Eventually, a large rock arch
rapids fish passage structure was constructed at Lock and Dam Number One to
fulfill a mitigation requirement relating to the deepening of Wilmington Harbor
(known as the ’96 Act Deepening) using blasting techniques. Construction of the
rock arch rapids was completed in November 2012. Monitoring in 2013 and 2014
indicated that 80% of flathead catfish passed Lock and Dam Number One; but only
50-70% of shad and 21-23% of striped bass passed. These passage metrics are
below the desired >80% cumulative passage goal. Since the 80% cumulative
passage success criteria was not met for all species of interest, there has been
interest from stakeholder organizations to modify the rock arch rapids configuration
in an attempt to improve fish passage. Discussions with stakeholder organizations
concerning modification are ongoing and include proposals to construct similar fish
passage structures at Lock and Dam Number Two and Lock and Dam Number
Three.
Executive Order 13122 requires federal agencies to prevent the introduction of
invasive species, to provide for their control, and to minimize the economic,
ecological, and human health impacts that invasive species cause. No invasive
fauna species surveys, terrestrial or aquatic, have been conducted at the CFRLD.
The presence of invasive species is unknown.
Alternative 1 (No Action) is expected to have a negative effect on fish resources in
the study area. Lock failures will result in negative effects on fish resources.
Locking of fish would be impossible with inoperable lock gates. The effect on
invasive aquatic species in the area is unknown. There would be no effect on
benthic resources or terrestrial wildlife.
Alternative 2 (Removal) would remove three barriers to diadromous fish passage in
the Cape Fear River and may make available additional benthic habitat upstream
until reaching Buckhorn Dam (Figure 5). The former pools behind the structures
would be lowered and river levels would fall. It is possible that lower water levels, as
compared to current conditions, would be more susceptible to summer heating and
dissolved oxygen depletion, which may negatively affect aquatic species; however,
increased water flow velocity in the absence of pools behind the three locks and
dams may likely dissipate these potential negative effects. Although not expected,
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salt water intrusion upstream of the current location of Lock and Dam Number One
may occur with future sea level rise, changing the habitable ranges of particular fish
species in terms of salinity tolerance. This alternative would have no effect on
terrestrial wildlife.
Alternative 3 (Recommended Plan) will have no effect on fish and wildlife resources
in the study area as compared to current conditions, including invasive species.
Diadromous fish passage would continue to prove challenging and inefficient for
diadromous fishes with the CFRLD in place. Fish passage measures only exist at
Lock and Dam Number One. Diadromous fishes would remain dependent on
locking at Lock and Dam Number Two and Lock and Dam Number Three. There
would be no effect on terrestrial wildlife.
Threatened and Endangered Species
The Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 1531–1543),
provides a program for the conservation of threatened and endangered (T&E) plants
and animals and the habitats in which they are found. In accordance with Section 7
(a)(2) of the ESA, this integrated report will be coordinated with the U.S. Fish and
Wildlife Service (USFWS) and National Marine Fisheries Service (NMFS) to ensure
that effects of the proposed project would not jeopardize the continued existence of
listed species or result in the destruction or adverse modification of designated
critical habitat of such species.
A complete list of threatened and endangered species potentially present in or near
the study area under purview of the USFWS were obtained from the USFWS
Information, Planning and Conservation System website (also referred to as IPaC)
(USFWS 2019; Appendix C). These species include: Northern long-eared bat
(Myotis septentrionalis); Red-cockaded woodpecker (Picoides borealis); Wood stork
(Mycteria americana); Atlantic pigtoe clam (Fusconaia masoni); American chaffseed
(Schwalbea americana); Pondberry (Lindera melissifolia); Rough-leaved loosestrife
(Lysimachia asperulaefolia) (Table 7). The West Indian manatee (Trichechus
manatus) and American alligator (Alligator mississippiensis) may be present in the
vicinity of the CFRLD as well, although the range of the manatee is not known to
extend into Bladen County, NC (USFWS 2003). Table 7 also includes the bald
eagle (Haliaeetus leucocephalus) which is protected under the Federal Bald and
Golden Eagle Protection Act, and the Atlantic sturgeon (Acipencer oxyrhynchus
oxyrhynchus) and shortnose sturgeon (Acipenser brevirostrum) which are under the
purview of the NMFS (NMFS, 2019). The likelihood of occurrences of threatened
and endangered species in the study areas depends upon the availability of suitable
habitat, the season of the year relative to a species’ temperature tolerance,
migratory habits, and other factors.
Northern long-eared bat (Myotis septentrionalis) – The Northern long-eared bat’s
range includes the study areas. The bat may roost in trees along the banks of the
Cape Fear River and may forage in the study areas. Roost habitat and forage areas
under Alternatives 1, 2, and 3 will not be altered. Alternatives 1, 2, and 3 will have
no effect on the Northern long-eared bat.
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West Indian Manatee (Trichechus manatus) – Manatees have been sighted in North
Carolina waters and may approach Lock and Dam Number One; however, presence
of manatees in the study areas is unlikely. Alternatives 1, 2, and 3 will have no
effect on the West Indian manatee.
Bald Eagle (Haliaeetus leucocephalus) – Bald eagles are predatory birds that also
are opportunistic scavengers. Their habitat range includes the entirety of the
continental United States, including the study areas. Roost habitat and forage areas
under Alternatives 1, 2, and 3 will not be altered. Alternatives 1, 2, and 3 will have
no effect on the bald eagle.
Red-cockaded woodpecker (Picoides borealis) – Red-cockaded woodpeckers are
typically found in fire-maintained longleaf pine savannas, which do not exist in the
study areas. Alternatives 1, 2, and 3 will have no effect on the Red-cockaded
woodpecker.
Wood stork (Mycteria americana) – Wood storks are birds of freshwater and
estuarine wetlands, primarily nesting in cypress or mangrove swamps and foraging
in freshwater marshes, tidal creeks, or tidal pools. No known wood stork rookeries
exist in or near the study areas. Roost habitat and forage areas under Alternatives
1, 2, and 3 will not be altered. Alternatives 1, 2, and 3 will have no effect on the
wood stork.
American alligator (Alligator mississippiensis) – The American alligator is found in
the Cape Fear River, and may be present in the study areas. Implementation of
Alternatives 1, 2, and 3 will have no effect on the American alligator.
Atlantic pigtoe (Fusconaia masoni) – The Atlantic pigtoe is a freshwater mussel
found in the Cape Fear River, that may exist in the study areas. Its habitat
preferences include coarse sand and gravel, where silts are few. Alternatives 1, 2,
and 3 will have no effect on the Atalntic pigtoe.
American Chaffseed (Schwalbea Americana) – The American chaffseed is a
flowering plant found in several south Atlantic states, including North Carolina. This
plant prefers fire-maintained longleaf pine savannas, which do not exist in the study
areas. Alternatives 1, 2, and 3 will have no effect on the American chaffseed.
Pondberry (Lindera melissifolia) – The Pondberry is a flowering plant most
commonly associated with the interior areas of wetland habitats which are unlikely to
exist in the study areas. Alternatives 1, 2, and 3 will have no effect on the
Pondberry.
Rough-leaved loosestrife (Lysimachia asperulaefolia) – The Rough-leaved
loosestrife is a flowering plant having a habitat preference for edges between
longleaf pine uplands and pone pine pocosins. These habitat preferences do not
exist in the study areas. Alternatives 1, 2, and 3 will have no effect on the Roughleaved loosestrife.
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Atlantic sturgeon (Acipenser oxyrhynchus oxyrhynchus) – Atlantic Sturgeon are a
large species of fish that can grow to lengths up to 14 feet and weight as much as
800 pounds. Atlantic Sturgeon are bottom feeders with a diet that consists mostly of
worms, shrimps, crabs, snails, and small fish and typically require at least 4- feet of
water depth to adequately function. The fish have an average life span of around 60
years and although the exact age of maturity for the species found in North Carolina
is not known, other close by populations in South Carolina usually reach maturity
between the ages of 5 to 13 years for males and 7 to 19 years for females.
According to research completed by the NC Division of Marine Fisheries (NCDMF),
the Roanoke River is the only river in North Carolina with a current spawning
population of Atlantic sturgeon; although, the historic spawning area for the species
would have included the Tar/Pamlico, Neuse and Cape Fear Rivers (NCDMF,
2019). The species spawn in intervals of approximately 1 to 5 years for males and 2
to 5 years for females (NMFS, 2019). Atlantic sturgeon were recently sighted
upstream of Lock and Dam Number One, meaning that they are currently passing
the existing rock arch rapids constructed across the downstream face of Lock and
Dam Number One. According to the National Marine Fisheries Service (NMFS),
Atlantic sturgeon critical habitat exists from the mouth of the Cape Fear River to
Lock and Dam Number Two (Figure 12). Alternative 1 would have no effect on
Atlantic sturgeon or critical habitat, although barriers to upstream passage would
remain in place; however, Alternative 1 would preclude use of lock chambers as a
fish passage technique. Alternative 2 would remove several barriers to anadromous
fish passage in the Cape Fear River and may make additional benthic habitat
available. Alternative 2 would have no effect on critical habitat. The former pools
behind the structures would be lowered and river levels would fall. Alternative 3
would have no effect on Atlantic sturgeon or critical habitat, although barrier to
upstream passage would remain in place.
Shortnose sturgeon (Acipenser brevirostrum) – Shortnose sturgeons are also known
to exist in the study area and share similar life histories to Atlantic sturgeon;
however, Shortnose sturgeon are smaller by comparison weighing up to 50 pounds
and growing up to 4.5 feet in length. Shortnose sturgeons eat bottom-dwelling food
such as insects, crustaceans, worms, and mollusks and typically require at least 4feet of water depth to adequately function. In southern populations, including those
in the study area, males and females mature relatively fast as compared to northern
populations. Reproductive maturity for Shortnose sturgeons in the study areas
occurs at between two and five years. Alternative 1 would have no effect on
Shortnose sturgeon, although barriers to upstream passage would remain in place;
however, Alternative 1 would preclude use of lock chambers as a fish passage
technique. Alternative 2 would remove several barriers to anadromous fish passage
in the Cape Fear River and may make additional benthic habitat available. The
former pools behind the structures would be lowered and river levels would fall.
Alternative 3 would have no effect on Shortnose sturgeon or critical habitat, although
barrier to upstream passage would remain in place.
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Table 7: Threatened and Endangered Species Potentially Present in the Study area
Species

Class

Northern long-eared bat (Myotis Mammal
septentrionalis)
West Indian Manatee (Trichechus Mammal
manatus)
Bald Eagle
Bird
(Haliaeetus leucocephalus)

Agency with
Management
Status
Responsibility
USFWS
Threatened
USFWS

Threatened

USFWS

Red-cockaded woodpecker
(Picoides borealis)
Wood stork (Mycteria
americana)
American alligator (Alligator
mississippiensis)

Bird

USFWS

Protected under the
Bald and Golden Eagle
Protection Act
Endangered

Bird

USFWS

Threatened

Reptile

USFWS

Atlantic pigtoe
(Fusconaia masoni)
American chaffseed
(Schwalbea americana)
Pondberry (Lindera
melissifolia)
Rough-leaved loosestrife
(Lysimachia asperulaefolia)
Atlantic sturgeon (Acipencer
oxyrhynchus oxyrhynchus)
Shortnose sturgeon (Acipenser
brevirostrum)

Bivalve

USFWS

Threatened due to
similarity of
appearance
Proposed Threatened

Flowering
Plant
Flowering
Plant
Flowering
Plant
Fish

USFWS

Endangered

USFWS

Endangered

USFWS

Endangered

NMFS

Endangered

Fish

NMFS

Endangered
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Figure 12: Atlantic Sturgeon Critical Habitat in the Cape Fear River
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As described above on an per-species basis, Alternative 1 (No Action) will have a
negative effect on endangered fishes in the study area Mechanical failure would
occur rendering lock gates inoperable. The CFRLD would no longer be able to lock
fish and facilitate diadromous fish passage upstream of Lock and Dam Number Two.
This could have a direct negative effect on both Atlantic and Shortnose sturgeon.
The No Action alternative would have no effect on other threatened or endangered
species in the study area.
Alterative 2 (Removal) would remove barriers to endangered sturgeons and
other diadromous fish in the Cape Fear River and may make additional benthic
habitat available. The former pools behind the structures would be lowered and
river levels would fall. Sturgeons typically require at least 4-feet of water depth to
adequately function. It is possible that lower water levels, as compared to
current conditions, would be more susceptible to summer heating and dissolved
oxygen depletion, which may negatively affect aquatic species; however,
increased water flow velocity in the absence of pools behind the three locks and
dams may likely dissipate these negative effects. Additionally, the increased flow
velocities resulting from the removal of the locks and dams may uncover historic
sturgeon spawning habitat by removing sediments that have accumulated over
the past century or so. There will be no effect on the Northern long-eared bat,
the Red-cockaded woodpecker, the Wood stork, the American alligator, the
Atlantic pigtoe, the American chaffseed, Pondberry, and Rough-leaved
loosestrife as the habitat types used by these species, specifically, would not be
altered.
Alternative 3 (Recommended Plan, Transfer) will also have no effect on any of the
listed threatened or endangered species in the study area as compared to current
conditions. Diadromous fish passage would continue to prove challenging and
inefficient for Atlantic and Shortnose sturgeons at Lock and Dams Two and Three.
10.3 Cultural and Operational Environment
Cultural Resources and Tribal Interests
The Cape Fear River Locks and Dams have been documented and evaluated per
National Register of Historic Places criteria and requirements of the Historic
American Engineering Record. The following summary draws from current
conditions, and the results of studies conducted by New South Associates for the
Wilmington District. These studies include: Phase I Archaeological Survey Cape
Fear Locks and Dams and Proposed New Fish Channel (2002), Documentation and
Assessment: Cape Fear River Locks and Dams, Bladen County, NC (2003), Phase
II Archaeological Testing of Site 31BL147, Bladen County, North Carolina (2008),
and Documentation: Lockmaster Houses at Lock and Dam Numbers One and
Three, Cape Fear River, Bladen County, North Carolina (2008).
Lock and Dam Number One.


Five and seven-tenths acres of Lock and Dam Number One are considered
eligible for inclusion on the National Register of Historic Places (NRHP).
Contributing elements include the lock and dam, the lockmaster residence, and
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one original storage shed.
Lock and Dam Number One property also contains one prehistoric
archaeological site that has received Phase II documentation and has been
determined ineligible for inclusion on the NRHP. Phase II investigations and
associated documentation inform NRHP eligibility determinations.
Should eligible elements of the Lock and Dam Number One have the potential
to be adversely affected, the USACE must coordinate and implement a
Memorandum of Agreement (MOA) and Recordation Plan with the State
Historic Preservation Officer (SHPO) to allow for proper documentation.

Lock and Dam Number Two.




Five and one-half acres of Lock and Dam Number Two are considered eligible
for inclusion on the NRHP. Contributing elements include the lock and dam, the
previously demolished east lockmaster residence, and the existing west
lockmaster residence. In coordination with the North Carolina State Historic
Preservation Office and the Advisory Council on Historic Preservation, and
according to the terms of a memorandum of agreement, the east lockmaster
residence was demolished in 2014 because it was deemed structurally unsound
and unsafe. Presently, the USACE is working with the same partners, and
Elizabethtown, NC, to coordinate the demolition of the west lockmaster
residence. The west lockmaster residence was flooded for several weeks
during Hurricane Florence in 2018 and sustained extensive damage. It is
expected that demolition of the west lockmaster residence will occur in the near
future, following appropriate coordination, development of a memorandum of
agreement, and required mitigation.
In the case of eligible elements having the potential to be adversely affected, an
MOA with SHPO may be required to consolidate coordination required under
Sections 106 and 110 of the National Historical Preservation Act (NHPA).

Lock and Dam Number Three.




Two and three-quarters acres of Lock and Dam Number Three are considered
eligible for inclusion on the NRHP. Contributing elements include the lock and
dam, lockmaster residence, tool house, pump house, hydrant house, and
garage.
In the case of eligible elements having the potential to be adversely affected, an
MOA with SHPO may be required to consolidate coordination required under
Sections 106 and 110 of the NHPA.

These New South and Associates studies were conducted pursuant to Sections 106
and 110 of the National Historic Preservation Act which require federal agencies to
inventory and evaluate historic properties under their control and to nominate to the
National Register of Historic Places those properties that are found to be historically
significant. Given the historical importance of these locks and dams in providing
navigation to the inland sections of the state, the three properties are considered
eligible for the NRHP under Criterion A; they possess significance on a state and
local level for their role in river transportation in North Carolina. The locks and dams
and their environs are also significant for their engineering and architectural design
77 | P a g e

Cape Fear River Locks & Dams
Section 216 - Disposition Study
and therefore, are also eligible for the NRHP under Criterion C. These structures,
particularly Lock and Dam Numbers One and Two, were essentially built on a bed of
sand that posed some complicated engineering dilemmas unique to the sites. The
lock floors at Lock and Dam Numbers One and Two were laid underwater using a
tremie (a watertight pipe used to pour concrete underwater)—an uncommon practice
typically employed on pier and bridge construction. This technique garnered
national attention in two contemporary journals—Engineering News Record (Vol. 76,
September 21, 1916) and Professional Memoirs (Vol. 8, 1916 and Vol. 9, 1917).
While the timber crib dam at Dam Number One was a common design, the fact that
it remained in fair condition for three decades before receiving a concrete apron for
stabilization is notable. The dam was then repeatedly altered and improved to
sustain its life span. The dam at Lock and Dam Number Two is quite unique in its
design. Not a standard rock-fill dam with an impervious central earth core or
concrete face, it was simply constructed of rows of steel sheet piles driven in the
riverbed on the upstream and downstream sides. Riprap and capstone were then
loosely dumped between the sheeting. Dam Number Three appears to be a typical
concrete gravity structure similar to those constructed across the country during this
period.
Construction of Lock and Dam Number One began in 1913 and concluded in 1915
(Figure 13). The project was part of a 1902 congressional authorization that
included three locks and dams to be constructed as improvements to navigation
between Wilmington and Fayetteville. At the time of the authorization, transportation
by steamboat was common between Elizabethtown, Wilmington, and Southport, with
vessels such as the steamers A. P. Hurt (ex. Lyon), D. Murchison, Navassa, City of
Fayetteville, Frank Sessoms, and Cape Fear making regular passenger, cargo, and
mail excursions. These steamers also traveled to Fayetteville, nearly 42 miles
above Elizabethtown, but without the desired navigation improvements, the trip
proved hazardous due to shallow water and the prospects of foul weather. As
construction was ending at Lock and Dam Number One, it was beginning at Lock
and Dam Number Two, which was constructed between 1914 and 1917.
Construction of these locks was initially delayed due to economic disputes and
disagreements over the economic benefit to be realized by construction. While
federal officials expressed skepticism over the value of the project and delayed its
implementation, steamship companies continued to build and refit vessels during the
1920s specifically for the anticipated improvements in the Fayetteville trade. Local
navigation companies and area governments finally won approval for construction of
the third lock and dam near Elizabethtown, which began construction in 1933; but by
the time the lock was completed in 1935, much of the commercial traffic formerly
carried by steamboat was being carried by railroad.
Of all the rivers that empty into the Atlantic Ocean along the coastline of North
Carolina, the Cape Fear River is the only one that has a system of locks and dams
along its course. Consequently, it is the only “slack water” navigational stream in all
of eastern North Carolina - a notable fact given that the State has few significant
navigable waterways. Outside of the middle Cape Fear valley, however, few people
in North Carolina are even aware that such a system exists.
Executive Order 11593 directs the Federal Government provide leadership in
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preserving, restoring and maintaining the historic and cultural environment of the
Nation. Federal agencies shall administer the cultural properties under their control
in a spirit of stewardship and trusteeship for future generations, initiate measures
necessary to direct their policies, plans and programs in such a way that federally
owned sites, structures, and objects of historical, architectural or archaeological
significance are preserved, restored, and maintained for the inspiration and benefit
of the people, and, in consultation with the Advisory Council on Historic Preservation
(16 U.S.C. 470i), institute procedures to assure that Federal plans and programs
contribute to the preservation and enhancement of non-federally owned sites,
structures and objects of historical, architectural or archaeological significance.
Access to this study report will be provided to appropriate review entities in
compliance with Executive Order 11593 and the National Historic Preservation Act.
Executive Order 13007 directs federal agencies to accommodate access to and
ceremonial use of Native American religious practitioners, and to avoid adversely
affecting sites considered sacred to Native American peoples. Executive order
13175 recognizes tribal rights of self-government and tribal sovereignty, and
commits the federal government to work with Native American tribal governments on
a government-to-government basis. Based upon readily available information and
past use in the study areas, there are no specifically-identified tribal interests in the
vicinity of the CFRLD. Federally-recognized tribal governments will be provided
access to this study report and will be given the opportunity to offer comments.
Alternative 1 (No Action) will have no effect on tribal interests in the project areas as
compared to current conditions; however, properties eligible for listing on the
National Register of Historic Places may be negatively affected.
Alternative 2 (Removal) would remove elements of the locks and dams, currently
deemed eligible for inclusion on the National Register of Historic Places under
criteria A and C. Close coordination with the North Carolina State Historic
Preservation office and Office of State Archaeology would be completed prior to
removal. There would be no effect to tribal interests.
Alternative 3 (Recommended Plan, Transfer) will have no effect on cultural
resources or tribal interests in the study area as compared to current conditions.
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Figure 13: Lock and Dam Number One, Circa 1915
Socio-economics
Much of Bladen County’s 875 square miles are rural and agricultural. The 2017
population was about 33,478 according to the U.S. Census Bureau (US Census
Bureau 2018), with a density of about 40 persons per square mile.
Typical socio‐economic and demographic data for Bladen County indicate lower
than average income when compared to the rest of the State. Per capita income for
2017 was estimated at $20,839 and median household income at $32,396 in 2017
with about 20.7% of the population living in poverty. North Carolina’s economy is
generally characterized by strong wholesale and retail trade, government and
technology sectors. Easily developed land, accessible water supply, abundant
natural resources, and the aesthetic beauty of the region are the fundamental
building blocks of the local economy. Relative to the national economy, the
manufacturing sector has played less of a role in North Carolina, including in the
study area; however, over the past two decades, high technology manufacturing has
begun to emerge as a significant sector in the State.
As of 2017, 52.2% of Bladen County men and 49.6% of women over 16 years of age
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were in the civilian labor force. As compared to the State of North Carolina as a
whole, where 61.4% and 57.4% of men and women are employed, respectively,
fewer residents of Bladen County are engaged in the workforce
Personal per capita income in North Carolina is $28,123 (2017), and is lower in
Bladen County at $20,839. As well as having a considerably lower than average per
capita income, Bladen County’s median household income is lower than that of the
State. At $32,396, it falls short of the State average ($50,320). The 2017 Census
data reports indicate a lower than State average household occupancy rate, at 2.33
persons per household in the study area while the State average household sizes is
2.53. In 2017 it was reported that 14.7 percent of North Carolina’s population lived
below the poverty level, while 20.7 percent of residents in Bladen County were
below the poverty level.
Alternative 1 (No Action) may have a negative effect on socio-economics in the
study area as compared to current conditions. There could be negative effects to
the socioeconomics of surrounding areas in terms of potential job loss and
increased utility costs if the water intakes for any dependent commercial/municipal
entities were negatively affected by the lowered pool levels.
Alternative 2 (Removal) would have a negative effect on socio-economics in the
study area. There would be negative impacts to employment opportunities for lock
masters and recreational facility maintenance workers where the infrastructure
supporting these professions would be eliminated. Additionally, utility costs would
increase as new water supply sources/infrastructure are explored/modified.
Alternative 3 (Recommended Plan, Transfer) will have no effect on socioeconomics
in the study area as compared to current conditions.
Demographics and Environmental Justice
In the past decade, the population of Bladen County, NC has declined by
approximately 5 percent. While the majority of County residents are between the
ages of 18 and 65, approximately 26 percent are younger than 18, and 21 percent
are older than 65 according to the U.S. Census Bureau (U.S. Census Bureau 2018).
People identifying themselves as “white alone” comprise approximately 61 percent
of the population, people identifying themselves as “black alone” comprise
approximately 34 percent of the population, and people identifying themselves as
“Hispanic” comprise approximately 8 percent of the population. Approximately 52
percent of men and 50 percent of women over 16 are in the civilian labor workforce.
Approximately 21 percent of county residents live in poverty. Demographic
information is featured in Table 8 below.
East Arcadia Blue Monday Shad Fry is celebrated the day after Easter. According
to legend, slaves were forced to work on Easter Sunday, but were given the Monday
after Easter off. Because this was during the annual shad migration, slaves would
catch these fish in the Cape Fear River and have a fish fry. Modern Blue Monday
celebrations began around 1950 and now draw over 1,000 individuals from at least
six states. The House Bill 241 designates the ‘East Arcadia Blue Monday Shad Fry’
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as the official Blue Monday shad fry of North Carolina (Kemp, 2017). Recreational
facilities at Lock and Dam Number One play an integral role in perpetuation and
celebration of this tradition. Recreational facilities at other CFRLD are also used for
other cultural and recreational events. Additional analysis on impacts to recreation
can be found in section 10.3.5 of this report.
Table 8: Bladen County, NC Demographic Profile (2010 and 2017)
BLADEN COUNTY DEMOGRAPHICS
2017 Population
33,478
2010 Population
35,182
Percent Change
-4.8%
Age and Sex
Under 5 Years Old
Under 18 Years Old
65 Years and Older
Female
Male

5.0%
20.9%
20.8%
52.3
47.7

Race and Origin
White Alone
Black Alone
Native American Alone
Two or More Races
Hispanic
White Alone, Not Hispanic

60.6%
34.3%
3.0%
1.7%
7.9%
54.4%

Economy, Income & Poverty
In Civilian Labor Force Male, 16+
In Civilian Force Female, 16+
2017 Median Household Income
Per Capita Income, 2017
Persons In Poverty

52.2%
49.6%
32,396
20,839
20.7%

$
$

Alternative 1 (No Action) may have a negative effect on the existing environmental
justice communities or the current demographic profile of the study area with lock
failure. Numerous low or no cost recreation and water access opportunities could
be eliminated or changed for local residents. Loss of these opportunities may
disproportionately affect minority communities and those of lower economic status.
Utility costs may increase due to the need to modify water supply infrastructure or
seek new water sources should pools be lowered.
Alternative 2 (Removal) would have a negative effect on the existing environmental
justice communities or the current demographic profile of the study area. Numerous
82 | P a g e

Cape Fear River Locks & Dams
Section 216 - Disposition Study
low or no cost recreation and water access opportunities would be eliminated for
local residents. Loss of these opportunities may disproportionately affect minority
communities and those of lower economic status. Utility costs would increase due to
the need to modify water supply infrastructure or seek new water sources should
pools be eliminated.
Alternative 3 (Recommended Plan, Transfer) will have no effect on the existing
environmental justice communities or the current demographic profile of the study
area as compared to current conditions.
Agriculture and Silviculture
Existing land use in Bladen County can be described as a mixture of agricultural,
light urban, industrial, and mixed use. Bladen County, like many rural counties in
Eastern North Carolina, has maintained a somewhat static agricultural presence
during the past decade, and has seen an increase in the market value of the
agricultural products sold such as tobacco and cotton . Table 9 below shows the
agricultural characteristics of Bladen County, per the 2012 Census of Agriculture
(USDA-NASS 2012).
Table 9: Agriculture Profile, Bladen County, NC (2007 and 2012)
Alternative 1 (No Action) could have a negative effect on agriculture or
silviculture in the project areas as compared to current conditions, during times of
severe drought and should pool levels fall. Water scarcity would stress
crops/timber.
Alternative 2 (Removal) could have a negative effect on agriculture or silviculture
in the project areas as compared to current conditions, during times of severe
drought and should pools be eliminated. Water scarcity would stress
crops/timber.
Alternative 3 (Recommended Plan, Transfer) would have no effect on agriculture or
silviculture in the study area as compared to current conditions.
Recreation
Recreational boaters enjoy fishing in the Cape Fear River in the vicinity of the locks
and dams, as do members of the public utilizing fishing piers and river banks. Since
1965, the USACE has maintained and upgraded many of the recreational facilities at
the CFRLD to provide safe and free accommodations for boaters, fishermen,
picnickers, and sightseers. These facilities include picnic areas, restrooms, parking
areas, fishing areas, boat launching ramps, and open grassed areas. Recreational
and commercial fishermen extensively use the waters around Lock and Dam
Number One, specifically downstream of the dam, during the spring spawning runs
of anadromous fishes. Additionally, recreational facilities, such as picnic shelters,
host culturally significant recreation events such as the ‘East Arcadia Blue Monday
Shad Fry’, as mentioned in section 10.3.3.
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Alternative 1 (No Action) may have a negative effect on recreation in the project
areas. As funding is expected to continue to decline, the recreation facilities
such as boat ramps, restrooms, picnic shelters and fishing piers may fall into
disrepair due to lack of funding and may have to be closed, or otherwise
rendered unusable due to public safety concerns. Annual community and
cultural events held at the locks and dams, such as the 'East Arcadia Blue
Monday Shad Fry' would be forced to cease or find other suitable venues.
Access to free public recreation and water access at the CFRLD would be
altered or eliminated.
Alternative 2 (Removal) would include removal of fishing areas, piers, picnic
facilities, boat ramps, and other public recreation opportunities in the project
area. The recreating public, especially in terms of fishing, boating, sightseeing,
and picnicking, would lose free recreation opportunities. Removal of the
recreational facilities would reduce free public access to the river for boat
launching or bank fishing by half in Bladen County and one-third along the Cape
Fear. Recreational businesses relying on existing infrastructure would be
negatively affected as well. Annual community and cultural events held at the
locks and dams, such as the 'East Arcadia Blue Monday Shad Fry' would be
forced to cease or find other suitable venues.
Alternative 3 (Recommended Plan, Transfer) will have no effect on recreation in the
study area as compared to current conditions.
Air Quality and Noise
The ambient air quality for Bladen County, NC has been determined to be in
compliance with the National Ambient Air Quality Standards, and this County is
designated as an attainment area. Findings of an air quality index report created by
the U.S. Environmental Protection Agency regarding Fayetteville, NC, which is city
nearest the study areas that has associated data, are featured below in Table 10
(EPA 2019a). Table 10 indicates that air quality in Fayetteville, NC is generally
considered good according to measured fields. Fayetteville, NC is also designated
as an attainment area.
Bladen County, in the vicinity of the locks and dams, is a rural environment
dominated by farming with a modest number of residential and farming and
commercial structures. There is some boat traffic on the river, especially during the
spring anadromous fish runs. Additionally, there could be temporary increases in
area noise during cultural festivals, gatherings, or area maintenance projects (i.e.
mowing or maintenance paving projects).
Alternative 1 (No Action) will have no effect on air quality and noise as compared to
current conditions; however, cultural festivals and gatherings chose to relocate,
noise would be reduced.
Alternative 2 (Removal) would temporarily affect air quality and noise as the locks
and dams and associated infrastructure are mechanically removed. The direct and
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indirect emissions associated with Alternative 2 would be below prescribed de
minimus levels and noise will only be elevated during construction. Additionally, the
project areas are located in relatively remote areas with few residences nearby and
construction activities would have little overall effect on quality of life for Bladen
County residents.
Alternative 3 (Recommended Plan, Transfer) would have no effect on air quality and
noise in the study area as compared to current conditions.
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Table 10: 2018 Air Quality Index Report for Fayetteville, NC

Note: CBSA refers to ‘Core Base Statistical Area’, AQI refers to ‘Air Quality Index’, CO refers to ‘carbon monoxide’, NO2 refers to
‘nitrogen dioxide’, O3 refers to ‘ozone’, SO2 refers to ‘sulfur dioxide’, PM2.5 refers to ‘particles smaller than 2.5 micrometers’,
PM10 refers to ‘particles smaller than 10 micrometers’

86 | P a g e

Cape Fear River Locks & Dams
Section 216 - Disposition Study
Climate Change and Sea Level Rise
The projected effects of climate change, as they relate to the Cape Fear River locks
and dams, are difficult to predict. Sea level rise may force the salt wedge formed
between tidal waters of the Atlantic Ocean and the waters of the Cape Fear River to
shift upstream. This shift has the potential to affect aquifers and groundwater in the
vicinity of Lock and Dam Number One. Additionally, globally higher average
temperatures have the potential to increase the frequency and severity of storm
events, such as hurricanes that bring heavy winds and rainfall to the study areas
and surrounding lands.
Appendix D presents the results of a climate change assessment of the Cape Fear
Watershed using USACE climate hydrology assessment tools. Overall, trends
indicate an increase in annual maximum monthly streamflow; however, trends at
gages downstream of B. Everett Jordan Dam indicate downward trends, at least
partially due to regulation of flows by Jordan Dam.
Regardless, since these locks and dams are run-of-river structures (meaning no
flood control storage), impacts from changed future climate conditions are not
expected to have a significant impact on their operations or functionality if they
remain in place (No Action or Recommended Plan alternatives).
Alternative 1 (No Action) will have no effect from climate change within the project
areas, as compared to current conditions. However, saltwater intrusion into
groundwater and aquifers may occur.
Alternative 2 (Removal) may alter flooding regimes and frequency of waters
overbanking the Cape Fear River to a small degree. Sea level rise may affect river
water elevation and force brackish water to reach locations in the Cape Fear River
upstream of the current brackish water extent.
Alternative 3 (Recommended Plan, Transfer) will have no effect from climate
change within the study area as compared to current conditions; however, salt
water intrusion into groundwater and aquifers may occur in the future should sea
level rise. Sea level rise may affect river water elevation and force brackish
water to reach locations in the Cape Fear River upstream of the current brackish
water extent.
Hazardous, Toxic and Radioactive Waste (HTRW)
The United States Environmental Protection Agency’s (EPA) Envirofacts website
was queried to identify the presence of EPA-regulated facilities near the proposed
study area. The Envirofacts website contains information collected from regulatory
programs and other data relating to environmental activities with the potential to
affect air, water, and land resources in surrounding areas. Regarding information
reported in accordance with the Resource Conservation and Recovery Act (RCRA),
24 active sites exist in Bladen County and most are located in close proximity to the
Cape Fear River (EPA 2019b).
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Multiple on-site inspections of the study areas and surroundings have been
performed by USACE, Wilmington District staff. At the study areas, specifically, no
evidence of improperly- managed hazardous and/or toxic materials was found. Past
sediment assessments performed in the study area were previously discussed in
section 10.1.1.
Alternative 1 (No Action) will have no effect regarding HTRW concerns in the study
areas as compared to current conditions.
Alternative 2 (Removal) may introduce HTRW substances into the water column
that have accreted behind dams; however, additional information is needed to
fully understand the effects of sediment mobilization.
Alternative 3 (Recommended Plan, Transfer) will have no effect regarding HTRW
concerns in the study areas as compared to current conditions.
Aesthetics
The locks and dams and associated property provide unique viewscapes that
integrate feats of manmade engineering into an otherwise natural setting teeming
with wildlife. Individuals are able to safely enjoy the Cape Fear River and its natural
beauty, and the locks and dams, using the infrastructure currently in in place.
Alternative 1 (No Action) will result in negative effect to aesthetics as facilities
deteriorate. Provided funding will decrease which will reduce the ability to perform
maintenance.
Alternative 2 (Removal) would impact aesthetics by removing large in-water
structures and other amenities associated with the CRFLD. Riverbanks in the study
area would also become exposed. Exposed riverbanks may become colonized by
natural or invasive vegetation where the maintained lock and dam areas once
existed.
Alternative 3 (Recommended Plan, Transfer) will have no effect on aesthetics in the
study area as compared to current conditions.
Lock and Dam Operations
Typical operations at the CFRLD include maintenance activities such as clearing
and snagging of debris and sediment, interacting with the public, and conducting
regularly scheduled maintenance locks for the purposes of fish passage and to
ensure the lock gates properly function. Locking fish upstream at Lock and Dam
Number One has not taken place since the completion of the rock arch rapids in
November of 2012. The CFRLD are currently operated by the USACE. Specifically,
they are operated by Lock and Dam Equipment Mechanics at the direction of the
Piedmont Operations Project Manager, who manages Falls Lake, B. Everett Jordan
Lake and the CFRLD. During peak recreation season, some landscape
maintenance and janitorial duties are accomplished by a contract to a private
company. Otherwise, all janitorial duties, grounds maintenance, operations,
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maintenance, and repair or recreational facilities and the lock structure, the lock
structure, and mechanical components are accomplished by two USACE staff
members. Funding provided to the USACE to conduct operations, maintenance,
repair, rehabilitation and replacement (OMRR&R) continues to decline annually, and
may result in eventual failure of one or more structures and cessation of janitorial
and grounds contracts, and decline of facilities.
Alternative 1 (No Action) would result in reduction or suspension of OMRR&R and
loss of public recreational opportunities. Reduction in OMRR&R will contribute to
deterioration of lock gates to include loss of function.
Alternative 2 (Removal) would deauthorize and remove all improvements from the
Cape Fear River and associated lands and terminate all operations. Removal of all
improvements would include the deconstruction of the lock guide-walls, dams,
dolphins, lock timber guides, esplanades and other in-water structures including the
rock arch rapids at Lock and Dam Number One. However, the rock used to fill the
scour holes at Locks and Dams One and Two would not be removed.
Alternative 3 (Recommended Plan, Transfer) would see operations conducted by
a new owner. Operations are assumed to continue in a manner similar to the
current USACE operations.
10.4 Cumulative Impacts
The purpose of a cumulative impacts analysis is to determine whether any
cumulative effects result when the effects of the proposed action are added to or
interact with other effects from past, present, and reasonably foreseeable actions
by USACE or other parties as described in 40 CFR §1508.7. Cumulative impacts
can be either adverse or beneficial, and this assessment of cumulative impacts
will focus on three issues related to the CFRLD: water supply, water quality, and
diadromous fish passage. Cumulative impacts will focus on the study areas, but
will take into account regions adjacent to, connected to, upstream of, and
downstream of the study area, where appropriate.
Water Supply
Nearby communities with limited financial resources are reliant on the pools
behind the CFRLD for municipal and industrial water supply as discussed in
section 7.4.2. These communities have built their water supply around these
pools and have limited other, financially-viable options. As discussed in section
10.1.4, municipal water supply would be unaffected under Alternative 3
(Transfer; Recommended Plan). Under Alternative 1 (No Action) in which
CFRLD failure is expected (as discussed in section 8.1) or under Alternative 2
(Removal), upstream pools would be lowered or eliminated and hundreds of
thousands of customers of the CFPUA and FPWC would be affected. Existing
in-river water supply infrastructure would have to be modified at significant cost.
Additionally, planning for such infrastructure changes takes years. Removing
pools that municipal water suppliers rely on would prove problematic and difficult
to address in a timely manner. Further, industry requiring access to the pools
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behind the CFRLD may be dissuaded from investing in communities in and near
the study area. Given the nearby communities' high levels of poverty, this loss
could inhibit efforts to strengthen the local economy.
Water Quality
In the Cape Fear River basin, including within the study area, various past
Federal, private, and other actions have impacted water quality including
construction of the CFRLD and repairs/improvements, impoundment of B.
Everett Jordan Dam and Reservoir, urban development, agricultural activities,
navigation channel maintenance, water withdrawals, and other such actions.
Increased urban development, reduction in pervious surfaces, and intensive
agricultural activities have allowed for elevated nutrient loads to reach the Cape
Fear River as compared to historic conditions, notably during heavy rain events.
Storm water runoff may contain nutrients such as nitrogen and phosphorus that
serve to accelerate growth of algal species, some of which may produce toxins
harmful to human health. Using molecular gene markers, recent research has
demonstrated that Jordan Lake, which serves as the headwaters of the Cape
Fear River, is unlikely to significantly contribute to downstream harmful algal
blooms. North Carolina state water quality regulatory standards identify 5.0 mg/L
as the minimum value for dissolved oxygen, and 40 µg/L as the maximum for
chlorophyll-a. The study area is more often than not in compliance with these
standards. Lower water levels in the Cape Fear River, especially during times of
drought, may create favorable conditions for algal species to grow as discussed
in section 10.1.3. This is especially true in areas of low water velocity, such as
behind the CFRLD. Following algal blooms, dissolved oxygen values may fall,
which may stress aquatic wildlife. Water quality, including storm water runoff, will
be unaffected by Alternative 3 (Transfer; Recommended Plan). Under
Alternative 3, relatively low water velocities in the pools upstream may continue
to allow for favorable algal bloom conditions. Alternative 1 (No Action) and
Alternative 2 (Removal) will have no effect on storm water runoff; however,
Alternatives 1 and 2 would positively affect general water quality by increasing
water velocities and decreasing water residence time in areas immediately
upstream of the CFRLD. Alternative 2 (Removal) would involve physical removal
of in-water infrastructure resulting in temporary increases in turbidity during
removal operations. During the removal process proper turbidity curtains will be
used to minimize impacts. No violations of State water quality standards would
occur.
Diadromous Fish Passage
Numerous diadromous fish species are known to exist in the study area, some of
which are federally-listed as endangered. For approximately the past century,
these fishes have been impacted by the presence of the CFRLD as discussed in
sections 7.4.6, 7.4.7, 10.2.3, and 10.2.4. To aid in fish passage, a rock arch
rapids was constructed at Lock and Dam Number One in 2012 as mitigation for
potential negative effects to Shortnose sturgeon associated with blasting and
Wilmington Harbor improvements (see sections 4.2 and 6.2). Under Alternative
1 (No Action), excluding the efforts of non-USACE entities, diadromous fish
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passage at the CFRLD through lock gates would be impossible due to
inoperability. In this scenario, upstream fish passage would be possible over the
rock arch rapids at Lock and Dam Number One but would end below at Lock and
Dam Number Two where no fish passage structure exists. Under Alternative 3
(Transfer; Recommended Plan), fish passage would remain challenging and
would require locking of fish during spawning season at Lock and Dam Numbers
Two and Three to pass fish. However, multiple non-federal entities have shown
interest in improving existing fish passage measures and constructing new fish
passage measures at the CFRLD, which may come to fruition in the foreseeable
future. Under Alternative 1 (No Action) and Alternative 3 (Transfer;
Recommended Plan) modifications to the CFRLD to aid in fish passage would be
possible. These improvements may aid strengthening naturally occurring
diadromous fish populations in the Cape Fear River, and encourage annually
stocked species such as the striped bass to reproduce naturally. Under
Alternative 2 (Removal), fish passage improvement efforts at the CFRLD would
be nullified; however, diadromous fish passage would be improved by eliminating
the CFRLD.
Conclusion
Overall effects of the proposed alternatives combined with the effects of other
past, present, and reasonably foreseeable future actions are not likely to be
substantial. Weighing the beneficial and negative cumulative effects of all
alternatives considered, Alternative 3 (Transfer; Recommended Plan) provides
the most favorable suite of opportunities to promote/retain municipal water
supply, water quality, diadromous fish passage, and industry attraction in the
study area.
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PUBLIC AND AGENCY INVOLVEMENT AND ENVIRONMENTAL COMPLIANCE
Resource agencies, the general public, and stakeholders representing municipal,
governmental, commercial, and natural resources interests have been informed of this
study and have been receptive to coordination and outreach efforts. There are many
entities with a keen interest in this study in terms of water supply, fish passage, recreation,
and other matters with importance to the public.
Initial outreach to selected resource agency representatives, including the National Marine
Fisheries Service, the NC Office of State Archaeology, the NC Wildlife Resources
Commission, the US Fish and Wildlife Service, was conducted by phone on April 2, 2018.
This early outreach was primarily to inform these stakeholders of an in-person information
meeting that was held on May 1, 2018.
On April 19, 2018, an invitation was distributed to selected stakeholders regarding the May
1, 2018 information meeting held at the Bladen County, NC Cooperative Extension Center.
Attendees included representatives from American Rivers, Bladen County, Cape Fear
Rides, Cape Fear River Watch, a representative from the office of Congressmen David
Rouzer (NC District 7), the Fayetteville Public Works Commission, Moffatt & Nichol, Inc.,
the National Marine Fisheries Service, the NC Department of Transportation, the NC
Department of Water Resources, the NC Wildlife Resources Commission, the Town of
Elizabethtown, and the US Fish and Wildlife Service. This information meeting was
designed to convey information about the study process. Specifically discussed was Cape
Fear River Locks and Dams (CFRLD) authorization and purpose, definition of a disposition
study, why the CLFD project was a candidate for disposition, process overview, and
milestones.
On November 19, 2018, a notice was widely distributed that requested scoping comments
from the public and agencies to aid in identifying significant resources and issues of
concern with regard to this disposition study. Comments received as a result of scoping
have been considered during the development of this report, which was prepared in
accordance with the requirements of the National Environmental Policy Act of 1969, as
amended. Additionally, a public scoping meeting was held on December 12, 2018 at the
Cape Fear Farmer’s Market in Elizabethtown, NC. In attendance were representatives
from American Rivers, Bladen County, Bladen County Public Utilities, the Bladen Journal,
the Blue Monday Shad Fry, the Cape Fear Public Utility Authority, a representative from the
office of Congressmen David Rouzer (NC District 7), East Arcadia Senior Citizens, the
Fayetteville Public Works Commission, the Lower Cape Fear Water and Sewer Authority,
Moffatt & Nichol, Inc., the NC Department of Transportation, the NC Division of Marine
Fisheries, the NC Division of Water Resources, the NC Wildlife Resources Commission, a
representative from the office of Senator Thom Tillis, the Town of Elizabethtown, the Town
of Leland, the Town of Sandyfield, The US Fish and Wildlife Service, and other members of
the public. In addition to viewing a presentation describing the disposition study, at this
meeting, the public and resource agencies in attendance were given the opportunity to
have questions addressed by USACE, Wilmington District staff.
Concerns expressed at and following the information meeting and public scoping meeting
primarily included aesthetics, economic growth, human resources (socioeconomic,
recreational, and aesthetic resources), future ownership, fish passage, National security
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(water supply to Fort Bragg), public health, recreation, socioeconomics, municipal water
supply, and disruption of in-progress and planned Section 408 modification efforts to the
CFRLD by non-federal entities. These stakeholder concerns were received verbally and/or
in writing.
This document will be made available for public and agency review pursuant to the
National Environmental Policy Act of 1969, as amended. Comments will be compiled and
addressed, accordingly, to ensure compliance with applicable environmental laws,
regulations, policies, and Executive Orders.
CONCLUSIONS
Analysis of potential positive and negative outcomes, and impacts of the three alternatives:
Alternative 1: The No Action Plan consisting of no additional Federal actions on the
projects, Alternative 2: (Removal) Deauthorize and deconstruct project improvements, and
Alternative 3: (Recommended Plan, Transfer) Deauthorize and dispose of the projects to a
willing non-federal governmental entity. Alternative 3 has the largest number of positive
outcomes to the largest number of stakeholders, and the most benign effects on, and
fewest impacts to the environment. This is also the most cost effective plan due to the
elimination of OMRR&R costs and avoidance of $36M in removal costs. A Draft Finding of
No Significant Impact (FONSI) is included as Attachment 3.
RECOMMENDATIONS
I concur with the findings of this report. In due consideration of all significant aspects of the
study area, and in the overall public interest, I recommend for implementation, the
Recommended Plan presented in this document.

ROBERT J. CLARK
Colonel, EN
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POINT OF CONTACT
Mr. Justin Bashaw, CESAW-ECP-PE, U.S. Army Engineer District, Wilmington, 69
Darlington Avenue, Wilmington, North Carolina 28403-1343. Telephone: (910) 251-4581,
email: Justin.P.Bashaw@usace.army.mil .
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Attachment 1
North Carolina Session Law 2008-186
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Attachment 2
Economic Guidance Memorandum 18-03
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Attachment 3
Draft Finding of No Significant Impact (FONSI)
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Appendix A
Real Estate
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Appendix B
Hydraulic Analysis

147 | P a g e

Cape Fear River Locks & Dams
Section 216 - Disposition Study

(this page intentionally left blank)

148 | P a g e

Cape Fear River Locks & Dams
Section 216 - Disposition Study

149 | P a g e

Cape Fear River Locks & Dams
Section 216 - Disposition Study

150 | P a g e

Cape Fear River Locks & Dams
Section 216 - Disposition Study

151 | P a g e

Cape Fear River Locks & Dams
Section 216 - Disposition Study

152 | P a g e

Cape Fear River Locks & Dams
Section 216 - Disposition Study

153 | P a g e

Cape Fear River Locks & Dams
Section 216 - Disposition Study

154 | P a g e

Cape Fear River Locks & Dams
Section 216 - Disposition Study

Appendix C
USFWS IPaC Query
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Appendix D
Climate Change Analysis
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