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I. INTRODUCTION
The Complete 540 project is a proposal by the Federal Highway Administration
(“FHWA”) and the North Carolina Department of Transportation (“NCDOT”) to
complete the 540 beltway that partially surrounds the city of Raleigh. 1 The 540 beltway
currently connects the more urbanized regions north and west of Raleigh, but it is
incomplete along the less developed southern and eastern fringes of the city. 2 The
proposed Complete 540 project would complete the loop around Raleigh from the town
of Apex to the town of Knightdale by adding a toll road aimed at reducing congestion in
the area. 3
However, the Complete 540 proposal has encountered its fair share of roadblocks.
The FHWA and NCDOT have met opposition from environmental groups including the
Southern Environmental Law Center (“SELC”). SELC filed a federal complaint against
the United States Fish and Wildlife Service (“USFWS”) in May 2018, alleging that the
biological opinion the USFWS published for the project was “arbitrary and capricious
and not in accordance with the law.” 4
Under the Endangered Species Act (“ESA”), a biological opinion from USFWS is
required to assess the impacts that the Complete 540 project would have on a number of
1
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species protected by the law. 5 A biological opinion was required to assess the impacts the
Complete 540 project would have on a number of species protected under the
Endangered Species Act (“ESA”). 6 The affected species include multiple plants, birds,
fishes, and, as will be the focus of this paper, two species of freshwater mussels. 7 Along
with being listed, each of these species provide valuable ecosystem services and serve as
an indicator species to the watershed’s health. 8 The USFWS’s biological opinion
acknowledges that the project will likely have adverse effects on the mussel populations,
but relies on proposed conservation measures to determine there is “no jeopardy” for
each species. 9
II. THE ENDANGERED SPECIES ACT
A. ESA Requirements
Congress passed the Endangered Species Act in 1973 in order to protect and
recover imperiled species and the ecosystems on which they depend. 10 Section 4 of the
ESA lays out the process by which species at risk of extinction can become listed as
“threatened” or “endangered” in order to gain protection from the Federal government. 11
Both species of freshwater mussels affected by this project have been or are in the
process of being listed. The Dwarf Wedgemussel has been listed as endangered for more
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than twenty years and the Yellow Lance mussel is on its way after being proposed for
listing by USFWS last year. 12
Once these species are listed under the ESA, Section 9 specifies certain acts that
are prohibited in connection with species that are listed as endangered. 13 Most notably,
Section 9 prohibits the “take” of any listed species. 14 The expansive interpretation of the
meaning of “take” does a lot of work to protect listed species, covering just about any
negative interaction that humans may have. 15 Take is defined under Section 3 to mean “to
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to
engage in any such conduct.” 16 With predicted mortality stemming from construction, the
adverse effects anticipated for the mussels in Swift Creek would constitute a take under
this definition. 17 Consequently, this makes the ESA a major consideration in the
Complete 540 project.
Federal agencies, such as FHWA, have particular responsibility for their actions
under Section 7 in the ESA. Subsection 7(a)(2) requires federal agencies to “insure that
any action . . . carried out by such agency . . . is not likely to jeopardize the continued
existence of any endangered species or threatened species . . . unless such agency has
been granted an exemption.” 18 Given that FHWA is a federal agency, the ESA requires
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that it extensively consider the Complete 540 project’s potential effects on all of the
protected species in its path.
To achieve its “no jeopardy” goal, Section 7 of the ESA has a robust consultation
requirement. 19 Federal agencies must consult with USFWS before they take any action
that may affect an endangered or listed species. 20 The first step is an informal
consultation, and if it becomes apparent that adverse effects on an endangered or listed
species is likely, a formal consultation process begins. 21 USFWS will provide the agency
with its “biological opinion”, detailing the effects of the proposed action on the specific
species. This opinion includes considerations of the current status of the species
compared with potential indirect, direct, interrelated, and interdependent effects of the
proposed agency action. 22 If “jeopardy or adverse modification is found,” USFWS must
provide alternatives that the agency thinks will not violate subsection 7(a)(2). 23 SELC has
challenged that USFWS has not appropriately complied with this section of the ESA,
asserting that USFWS’s biological opinion was insufficient. 24
If the USFWS determines that a proposed act will jeopardize or adversely affect a
protected species, Section 10 of the ESA provides for exceptions in certain situations. 25
Section 10(a) provides an opportunity for “incidental take” permits that would allow an
action to proceed if appropriate measures are implemented. These measures require a
conservation plan that meets the following requirements: (i) the taking be incidental; (ii)
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the impacts will be minimized and mitigated; (iii) the applicant will ensure funding; (iv)
the taking will not reduce the species survival and recovery in the wild; and (v) other
measures required under (A)(iv) will be met. 26 As discussed later in this paper, proposed
funding toward a laboratory breeding program is meant to allow the Complete 540
project to rely on such a plan to offset its takings of the Dwarf Wedgemussel and the
Yellow Lance. 27
FHWA, NCDOT, the US Army Corps of Engineers, and USFWS completed this
process for the Complete 540 project this year. On June 6th, 2018, FHWA and NCDOT
published a Record of Decision, selecting an alternative that they deemed to be the “best
balance between benefits and environmental impacts.” 28
B. Biodiversity and the ESA
Biodiversity is a term that refers not just to biological life itself, but rather the
range of different species that are present in a given system. 29 Scientists are constantly
finding that even the most subtle species play a unique and important role in contributing
to their overall ecosystems. 30
The physiology of mussels makes them an exceptional source of biodiversity in
the United States. Because mussels are largely immobile, it is very difficult for them to
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extend the geographic range that they live in. 31 Their only real means of distribution is
during their reproductive process in which the mussel larvae attach to the gills of fish that
can swim much further up or down stream than the mussels could ever move on their
own. 32 This physiology essentially confines individual populations of mussels to single
streams generation after generation. 33 Over time, these isolated populations evolve
independent of the greater population of mussels they once belonged to, and become their
own species endemic to their own streams. 34 This phenomenon explains the incredible
diversity of mussels not only in North Carolina and the United States, but throughout the
world.
Congress enacted the Endangered Species Act to protect species in the United
States from extinction. In Tennessee Valley Authority v. Hill, 35 the Supreme Court stated
that, “[t]he plain intent of Congress in enacting this statute was to halt and reverse the
trend toward species extinction, whatever the cost.” 36 Currently, North Carolina has five
mussel species listed as endangered under the ESA including the two threatened by
Complete 540. 37 The presence of these mussels in the path of Highway 540 has launched
controversy around what role the ESA should play and what effect it may have on the
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planning and execution of the project. 38 Maps depicting the proposed route and the
mussel occurrences can be found in the Appendix.
II. BACKGROUND OF FRESHWATER MUSSELS
Freshwater mussels are an aquatic invertebrate species that were once common
throughout the United States. 39 A bivalve species, mussels have a hard outer shell that
protects their fragile inner organs and can only move by extending their foot out of their
shell to push themselves centimeters at a time. 40 At first glance, they may be mistaken for
a rock on the streambed but are complex creatures that play an important role in their
aquatic systems. 41
In addition to being a valuable food source for a number of different species,
mussels act as a natural water filter. 42 Mussels feed by extending their siphons into the
water and catching algae, plankton, and silts. 43 By simply feeding they improve the water
quality of the entire system, benefiting every other species that lives in and relies upon
the water. 44
The manner in which mussels feed also makes them very susceptible to risks from
low water quality. 45 Because mussels are constantly filtering the water around them, any
pollution that may be present is also consumed. 46 Toxic chemicals and metals are able to
38
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enter the mussels’ bodies directly, often ending in fatality. 47 Less obviously, runoff
resulting in sedimentation causes huge issues for the fragile bivalves. 48 The mussels
become buried under the finer bottom composition and are less able to dig their way out,
and the mussels are ultimately smothered. 49 The particles floating in the water also
absorb and conduct heat better than the water particles alone, thus raising the temperature
of the affected water. 50 These higher water temperatures contribute to mussel fatality and
further the decimation of these species. 51
The fragility of the mussels makes them an important species to those studying
the health of their aquatic systems. 52 Because the mussels are so susceptible to declines in
water quality, scientists are able to use them as an indicator species for the health of the
overall system. 53 If the mussels are thriving, the rest of the ecosystem likely is as well.
However, if mussel populations are declining, it is likely a sign that there are greater
issues with the system’s health.
III. CONTROVERSY SURROUNDING COMPLETE 540 PROJECT
A. Threats to Protected Species from the Complete 540 Project
The proposed Complete 540 project has encountered opposition from
environmental groups because the route is set to cross the Swift and Middle Creeks. 54
These large creeks, particularly Swift, support populations of both the Dwarf
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Wedgemussel and the Yellow Lance, among a list of eight other species protected under
the federal ESA. 55 Additionally, there are candidate species, such as the Carolina
Madtom, that are eligible for listing but have not yet been officially listed in order to
cater to higher priority species. 56 Even after construction is completed, the project would
substantially increase the risk of runoff bringing toxic pollution and increasing
sedimentation in the creeks. 57 A decline in water quality from these inputs would almost
certainly adversely affect the species in the creeks and has thus triggered the protective
provisions of the ESA.
B. Alternatives and SELC Action
Currently, the proposed Complete 540, on its face, appears to satisfy the
requirements set forth by the ESA. 58 However, the alternative plan selected by FHWA
and NCDOT would still cause substantial detrimental effect to almost 70 acres of
wetlands, 60,000 feet of streams, and the buffer zones that help protect the water
quality. 59 NCDOT has pledged to implement conservation measures pursuant to ESA
Section 10 in order to avoid or minimize the projects effects and to help offset the
anticipated effects on the Dwarf Wedgemussel and Yellow Lance. 60
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Erosion control measures designed to protect the sensitive streambank will be
used during construction in an attempt to prevent runoff from entering the creek. 61 The
plan provides that Swift Creek will not have any permanent or temporary structures
placed into it for the bridge above it. 62 Additionally, NCDOT will require construction of
Hazardous Spill Basins that will serve to trap and confine spills that may occur on the
road above Swift Creek and its tributaries. 63
The plan also includes measures to offset effects to the Dwarf Wedgemussel and
the Yellow Lance. This plan is largely comprised of a preconstruction survey to locate
any mussels at the Swift Creek crossing and a propagation facility. 64 Once all of these
mussels are found, they will then be relocated to another suitable site in the wild or taken
to be used in captive breeding. 65 The breeding facility will be located at North Carolina
State University (“NCSU”) and use the collected mussels as brood stock in order to breed
more mussels that can later be used to restock the natural populations. 66 NCDOT has
agreed to fund a revamping of the current mussel propagation facility at NCSU. 67
However, NCDOT’s Environmental Impact Statement admits that, to date, this method
has not been utilized for the Dwarf Wedgemussel so its effectiveness is currently yet to
be proven. 68
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SELC has challenged the shortcomings of the proposed plan and, on May 23rd,
2018, filed a complaint against USFWS on behalf of Sound Rivers. 69 Sound Rivers is an
environmental non-profit organization that primarily supports the Neuse and Tar-Pamlico
River Basins. 70 The plaintiffs invoke the Administrative Procedure Act (APA), which
allows judicial oversight to govern the way that federal agencies, such as the EPA,
develop and issue regulations. 71 They claim that USFWS’s biological opinion did not
limit the mussel loss, or make an effort at attempting to determine the number of mussels
that would be lost. 72 SELC and Sound Rivers also assert that the document provides no
requirements for monitoring and that the proposed conservation methods are
insufficient. 73
In the complaint, plaintiffs SELC and Sound Rivers seek a declaratory judgment
that USFWS has violated the APA and the ESA. They also ask that the issued Biological
Opinion and Incidental Take Statement be vacated, set aside, or rescinded and that a
preliminary and permanent injunction be issued to stop the project from going forward. 74
Sound Rivers has since amended their complaint to include NCDOT, FHWA, and the
National Marine Fisheries Service (“NMFS”) as defendants. 75 The federal agencies,
NCDOT, FHWA, and NMFS, have answered the complaint by generally denying any
legal claims, suggesting that the plaintiffs have failed to state a claim on which relief can
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be sought, and further still, suggesting that the court lacks subject matter jurisdiction over
the claims. 76 If the court finds their suggestions to be true, the case could be concluded,
in the defendants favor, at summary judgment. NCDOT has responded similarly and also
requested that no injunction be issued. 77 This would allow the project to continue forward
until, and unless, the case is ultimately adjudged for the plaintiffs.
For now, the case and the Complete 540 project are moving forward. The federal
agencies have until February 15, 2019, to produce all of the administrative records
involved with the project. 78 Once the records have been produced, there is a time frame
for the plaintiffs and defendants to determine the completeness of the records, which the
court has set to wrap up on May 22, 2019. 79 Meanwhile, NCDOT has gone ahead and
awarded the first bid for construction of the highway to a Charlotte-based company who
expects to begin work on the project this year. 80
IV. CONCLUSION
Raleigh and the Triangle are one of the fastest growing areas in the nation. 81
Transportation infrastructure will be integral to the efficiency of the growing city in the
coming years. The Complete 540 plan would help to reduce some of the congestion in the
area and improve transportation efficiency for years to come. 82 Unfortunately, the
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proposed plan would also affect some of North Carolina’s most unique, and endangered
species. 83
The biodiversity of freshwater mussels is important both to the health of the
ecosystems they support and to scientists’ studies of the systems. For this reason, the
Dwarf Wedgemussel and the Yellow Lance have been protected under the ESA. With
adverse effects almost certain from the proposed plan, environmental groups like SELC
and Sound Rivers are attempting to stop the Complete 540 plan. NCDOT, FHWA,
USFWS, and NMFS feel that they have complied with the requirements of the ESA and
are hoping to complete with the project. 84 It remains to be seen whether the parties are
willing to settle the case, but it looks increasingly as if the court will have the final say in
determining whether the project will be completed in the coming years. 85
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APPENDIX

Figure 1. Overlap of the Complete 540 project and known habitat of the Dwarf
Wedgemussel 86

Figure 2. Overlap of the Complete 540 project and known habitat of the Yellow Lance 87
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