Appendix L-16

Mussel Relocation Mark/Recapture Protocols

These protocols are currently being prepared and will be included in this MSHCP when
available from the Service. These protocols will be based, in part, on the specifications provided in
USFWS and VDGIF 2008, Freshwater mussel guidelines for Virginia, Dunn and Sietman 1997,
Guidelines used in four geographically diverse unionid relocations; and Kurth 2007, PIT tags increase
effectiveness of freshwater mussel relocations (attached).
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INTRODUCTION

These guidelines are for project applicants and consultants planning certain activities that will
impact rivers, streams, creeks, or other waterways in Virginia. The guidelines provide
recommendations for conducting freshwater mussel surveys and relocations for small
construction projects of short duration involving non-point pollution sources and affecting no
more than 100 linear feet of waterway. Larger projects that impact waters containing State or
federally listed mussels may require additional coordination or permits from the Virginia
Department of Game and Inland Fisheries (VDGIF) and/or the U.S. Fish and Wildlife Service
(FWS). Coordination with these agencies should always be initiated to ensure compliance with
Federal and State laws.

FWS is responsible for the conservation and management of federally listed freshwater mussel
species. VDGIF is responsible for the conservation and management of all freshwater mussel
species throughout Virginia. If it is known that federally listed species or critical habitat
(Enclosure 6) are not present within a two-mile radius of a given site, coordination with VDGIF,
but not FWS, is still necessary.

GENERAL LIFE HISTORY

Freshwater mussels are often prominent in benthic stream communities where, for the most part,
they are sedentary filter-feeders consuming a major portion of the suspended particulate matter.
Therefore, mussel beds act as biological filters by removing inorganic and organic material from
the water column while improving water quality downstream. Individuals are typically long-



lived, with particular species living for more than 50 years, while some individuals may live for
more than 130 years. Because these mussels are long-lived, sedentary filter-feeders, they are
prominent indicators of water quality. Freshwater mussels also serve as an important dietary
component to a variety of animals, including muskrats, otters, raccoons, and some fishes.

During spawning, male mussels release sperm into the water column that females take in through
their gills. The resulting larvae (known as glochidia) may be released by the female into the
water column or packaged to attract fish. These larvae must attach to a fish host to survive.
While attached to the gills of the fish host, development of the glochidia begins. Once
metamorphosis is complete, the juvenile mussel drops off the fish host and continues to develop
on the stream bottom.

Freshwater mussels are generally divided into two reproductive categories known as short-term
(tachytictic) or long-term brooders (bradytictic). Short-term brooders usually spawn and release
glochidia during May through July in Virginia. Long-term brooders usually spawn from August
through September and release glochidia the following April through June.

SURVEYS AND RELOCATIONS

Enclosure 1 is a list of federally endangered, threatened, and candidate mussels and State
endangered and threatened mussels. If a project occurs in an area that may contain suitable
habitat for one of these species, FWS and/or VDGIF may recommend a survey. To determine
which waterways may contain suitable habitat for State or federally-listed species, contact
VDGIF for guidance (804-367-2211 or 2733). Project applicants do not need to contact FWS if
it is known that no federally-listed species or critical habitat are found within a two-mile radius
of the project construction limits. Applicants should contact FWS and VDGIF early in the
planning process to determine whether federally or State-listed species or critical habitat may be
impacted by the project. The effects of a project may include direct impacts from construction
activities as well as downstream impacts from sedimentation and effluent discharges. If mussels
were found during any previous survey/s, however old, coordination with VDGIF and FWS
(where applicable) will be required. Surveys where mussels are not found (negative surveys) are
typically valid for two years, after which another survey should be performed. Guidelines for
freshwater mussel surveys and relocations are found in Enclosure 2. Surveyor lists are included
in Enclosures 3 and 4. Since lists change frequently, visit
http://www.fws.gov/northeast/virginiafield/Surveyors.html for the most current lists. If listed
mussels are found in or downstream of a project area, VDGIF and/or FWS are likely to
recommend time of year or other restrictions to reduce impact to the mussels. Time of year
restrictions are listed in Enclosure 5. If FWS determines that the project “may affect” a federally
listed species or critical habitat, consultation with FWS will be required.



LAWS AND REGULATIONS PROTECTING MUSSELS

Federal Endangered Species Act (ESA) (87 Stat. 884; 16 U.S.C. 1531 et seq.; 50 CFR Part 17)
Section 7(a)(2) requires Federal agencies to ensure that any action they authorize, fund, or carry
out is not likely to jeopardize the continued existence of any federally listed threatened or
endangered species, or result in the destruction or adverse modification of critical habitat. The
regulations implementing this Act (50 CFR 402) require the Federal agency to review its actions
at the earliest possible time to determine whether its actions may affect listed species or critical
habitat. If a Federal agency determines that its action “may affect” a listed threatened or
endangered species or critical habitat, the agency is required to consult with FWS regarding the
degree of impact and measures available to avoid or minimize the adverse effects.

Section 9 of the ESA makes it illegal for any person subject to the jurisdiction of the United
States to “take” any federally listed endangered or threatened species of fish or wildlife without a
special exemption. “Person” is defined under the ESA to include individuals, corporations,
partnerships, trusts, associations, or any other private entity; local, State, and Federal agencies;
or any other entity subject to the jurisdiction of the United States. Under the ESA, “take” means
to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, collect, or to attempt to engage in
any such conduct. Harm is further defined to include significant habitat modification or
degradation that results in death or injury to listed species by significantly impairing essential
behavior patterns such as breeding, feeding, or sheltering. Harass is defined as actions that
create the likelihood of injury to listed species to such an extent as to significantly disrupt
normal behavior patterns which include, but are not limited to, breeding, feeding, or sheltering.

Section 10 establishes an incidental take permit provision for private entities that includes the
development of habitat conservation plans. This provision authorizes FWS, under some
circumstances, to permit the taking of federally listed fish and wildlife if such taking is
"incidental to, and not the purpose of carrying out otherwise lawful activities.” This process is
also intended to be used to reduce conflicts between listed species and private development and
to provide a framework that would encourage "creative partnerships™ between the private sector
and local, state, and Federal agencies in the interest of endangered and threatened species and
habitat conservation. When approved by FWS, this regulatory procedure results in the issuance
of a permit authorizing incidental take, provided such take is mitigated by appropriate
conservation measures for habitat maintenance, enhancement, and protection, coincident with
development.

Virginia Endangered Species Act (29.1-563 - 29.1-570) - This law provides that VDGIF is the
state regulatory authority over federally or state listed endangered or threatened fish and wildlife
in the Commonwealth, defining fish or wildlife as . . . any member of the animal kingdom,
vertebrate or invertebrate, except for the class Insecta, and includes any part, products, egg, or
the dead body or parts thereof.” It prohibits the taking, transportation, processing, sale, or offer
for sale within the Commonwealth of any fish or wildlife listed as a federally endangered or
threatened species, except as permitted by the Board of Game and Inland Fisheries for
zoological, educational, scientific, or captive propagation for preservation purposes. State-listed
species are provided the same protection per VDGIF Regulation 4 VAC 15-20-130.



The law further authorizes the Board of the Virginia Department of Game and Inland Fisheries to
adopt the Federal list of endangered and threatened species, to declare by regulation that species
not listed by the Federal government are endangered or threatened in Virginia, and to prohibit by
regulation the taking, transportation, processing, sale, or offer for sale of those species.
Implementing regulations pursuant to this authority (4 VAC 15-20-130 through 140) further
define “take” and other terms similarly to the Federal ESA.

Federal Endangered Species Act Cooperative Agreement - Federally listed species are also
protected under VDGIF jurisdiction via a cooperative agreement signed in 1976 with FWS
pursuant to Section 6 of the ESA. This Cooperative Agreement recognizes VDGIF as the
Virginia agency with regulatory and management authority in Virginia over federally listed or
threatened animals, excluding insects, and provides for Federal/State cooperation regarding the
protection and management of those species.



Enclosure 1: Federal and State Listed Mussel Species in Virginia

SCIENTIFIC NAME
Alasmidonta heterodon
Alasmidonta varicosa
Alasmidonta viridis
Cumberlandia monodonta
Cyprogenia stegaria
Dromus dromas

Elliptio crassidens
Epioblasma brevidens
Epioblasma capsaeformis
Epioblasma florentina walkeri
Epioblasma torulosa gubernaculum
Epioblasma triquetra
Fusconaia cor

Fusconaia cuneolus
Fusconaia masoni
Hemistena lata

Lampsilis abrupta
Lasmigona holstonia
Lasmigona subviridis
Lemiox rimosus

Leptodea fragilis
Lexingtonia dolabelloides
Ligumia recta

Pegias fabula

Plethobasus cyphyus
Pleurobema collina
Pleurobema cordatum
Pleurobema plenum
Pleurobema rubrum
Ptychobranchus subtentum
Quadrula cylindrica strigillata
Quadrula intermedia
Quadrula pustulosa pustulosa
Quadrula sparsa
Toxolasma lividus
Tritogonia verrucosa
Truncilla truncata

Villosa fabalis

Villosa perpurpurea
Villosa trabalis

KEY
FE - Federally Endangered
FT - Federally Threatened

COMMON NAME
dwarf wedgemussel
brook floater
slippershell mussel
spectaclecase

fanshell

dromedary pearlymussel
elephantear
Cumberlandian combshell
oyster mussel

tan riffleshell

green blossom
snuffbox

shiny pigtoe

finerayed pigtoe
Atlantic pigtoe
cracking pearlymussel
pink mucket
Tennessee heelsplitter
green floater

birdwing pearlymussel
fragile papershell
slabside pearlymussel
black sandshell
littlewing pearlymussel
sheepnose

James spinymussel
Ohio pigtoe

rough pigtoe

pyramid pigtoe

fluted kidneyshell
rough rabbitsfoot
Cumberland monkeyface
pimpleback
Appalachian monkeyface
purple lilliput
pistolgrip

deertoe

rayed bean

purple bean
Cumberland bean

SE - State Endangered
ST - State Threatened

STATUS
FE SE
SE
SE
FC SE
FE SE
FE SE
SE
FE SE
FE SE
FE SE
FE SE EX
SE
FE SE
FE SE
ST
FE SE
FE SE EX
SE
ST
FE SE
ST
FC ST
FE SE
FC ST
FE SE
ST
FE SE
SE
FC
FE SE
FE SE
ST
FE SE
SE
ST
SE
FC EX
FE SE
FE SE EX

FC - Candidate: FWS has enough information to list the species as threatened or endangered, but this
action is precluded by other listing activities

EX - Believed to be extirpated in Virginia



Enclosure 2: Mussel Survey and Relocation Guidelines in Virginia
There are four general assessment/survey types including:

A Land-based review - land-based site visit used to determine whether a water-based
survey (site assessment, abbreviated, or full survey) is warranted. During a land-based
review, the surveyor should look for obvious signs that would negate the need for
additional, water-based surveys. For example, if it can be determined that the water body
is non-perennial and/or contains no potential mussel habitat, it is unlikely that additional
surveys would be needed or recommended by VDGIF or FWS. If it is determined that
suitable habitat is present, the appropriate survey will be recommended. Photographs of
the project site clearly showing instream habitat conditions, as well as a thorough site
description, should be sent to VDGIF and FWS for review in lieu of the site assessment.
If it is determined that suitable habitat is present, the appropriate survey will be
recommended.

B. Site assessment - 20 m upstream / 80 m downstream. A site assessment is recommended
to determine if suitable habitat is present at a project location and may be recommended
if the presence of a listed species is questionable. If suitable habitat is present, the
appropriate survey will be recommended even in the absence of mussels, since the site
assessment does not serve as a substitute for a mussel survey; however, the presence of
freshwater mussels should be documented during the assessment.

C. Abbreviated survey - 100 m upstream / 400 m downstream of project footprint.
D. Full survey - 200 m upstream / 800 m downstream of project footprint.

The assessment/survey type is based on the scope of the project, potential impacts, and known
species distributions. Survey lengths are measured from the project footprint. Survey distances
have primarily been developed for projects where physical alteration/disturbance of the stream
is the primary impact (e.g., bridge repair/replacement, utility line crossings, etc.). Potential
impacts from projects involving activities such as point and non-point source discharges, water
intakes, and mining may require greater survey lengths and different methods.

Project applicants should contract with a qualified mussel surveyor. Enclosures 3 and 4 provide
a list of pre-approved mussel surveyors. Since lists change frequently, visit
(http://www.fws.gov/northeast/virginiafield/Surveyors.html) for the most current lists. If a pre-
approved surveyor is not selected, please provide the proposed surveyor’s qualifications and
proposed survey design to FWS and VDGIF a minimum of 30 days prior to survey initiation.
Individuals who take federally listed threatened and endangered animals must obtain a permit
from VDGIF, prior to surveying. Take is defined as to harass, harm, pursue, hunt, shoot, wound,
kill, trap, capture or collect, or to attempt to engage in any such conduct. Contact information
follows:



http://www.fws.gov/northeast/virginiafield/Surveyors.html

Ms. Shirl Dressler

Virginia Department of Game and Inland Fisheries
4010 W. Broad Street

P.O. Box 11104

Richmond, Virginia 23230-1104

Phone: (804) 367-6913
CollectionPermits@dgif.virginia.gov

A plan for mussel relocations, including initial surveys, must be presented to VDGIF and FWS
(where applicable) for comment and approval prior to initiation of construction. Failure to
provide a mussel relocation and/or survey plan may affect review and permitting of the project
by VDGIF and FWS.

The recommended time of year to conduct mussel surveys and relocations is April 1 through
October 31. Surveying during the cooler months is discouraged because mussels tend to be
located deeper in the substrate and a greater percentage of the population is subsurface, therefore
making them more difficult to find, particularly rare species. A more specific time frame may be
recommended depending on the target species. A survey conducted outside this time frame
requires VDGIF and Service (where applicable) approval.

Guidelines if federally-listed mussels are not present

During the initial survey, mussel species within the direct project footprint or within imminent
danger from project impacts may be relocated to suitable habitat unless otherwise directed by
VDGIF. Suitable habitat typically includes an area upstream of project impacts and which also
harbors freshwater mussels. If such an area cannot be found, the surveyor should determine the
location of most suitable habitat. The direct project footprint shall be defined as the area of
potentially disturbed substrate, any zone of heavy equipment operation, plus the distance
downstream that may experience significant sedimentation from construction. If not determined
prior to the relocation, the surveyor is responsible for determining the most suitable relocation
area. All relocated mussels must be at least partially placed in the substrate, anterior end down.
Project applicants may be required to monitor relocated mussels to determine relocation
success/failure.

Standard mussel relocation protocols are outlined below. These protocols may vary based on
factors such as the scope of the project and the results of the initial mussel survey. If the
relocation protocols vary, VDGIF will clearly outline the appropriate protocols with the project
applicant. It is the project applicant’s responsibility to ensure that the proper relocation
protocols are used and that the contracted mussel surveyor is aware of any modifications to the
standard protocols.

The reach from which mussels are to be relocated will be at least 100 m long including the
project footprint. The standard protocol is as follows:

e The 1* relocation survey must occur within 30-45 days of instream construction
activities and at least 7 days prior to the 2" relocation survey.



e The 2" relocation survey must occur within 30 days of instream construction
activities and at least 7 days after the 1* relocation survey.

e All relocation surveys must include at a minimum, two passes. The target
relocation percentage of the initial number of mussels collected is 80%. If on the
2" pass, more than 20% of the initial number of mussels is collected, continued
passes must be conducted until no more than 20% of the initial number of mussels
is collected on the final pass. The target relocation percentage may be adjusted
higher or lower depending on the species and numbers collected during the initial
survey.

o If a state-listed species is found, continued passes must be conducted until no
listed species are found on the final pass. If repeated passes result in continual
collection of state-listed species, modification of the survey techniques may be
required.

If relocation surveys are not possible due to natural conditions such as high water, contact
VDGIF to arrange contingency plans.

The location of all relocated mussels must be accurately documented (preferably with
geographic coordinates) and reported to VDGIF. All state-listed mussel species must be tagged
and measured for potential future monitoring.

Project applicants may be required to adhere to time of year restrictions for mussel relocations as
directed by VDGIF. If this is the case, for the long-term brooders, relocations can occur from
June 16 though August 14 and October 1 through October 31. For short-term brooders,
relocations can occur from April 1 through May 14 and August 1 through October 31.

All mussel survey and relocation results, including tag and measurement data, must be submitted
to VDGIF for review, prior to instream construction activities. Reviews will be expedited due to
the potential short timeframe between surveys and/or relocations and the start of instream work.
Reports must contain, at a minimum, number of species found, number of individuals per species
and their sizes, and number of individuals tagged.

Guidelines if federally-listed mussel species are present

Federally-listed mussels must not be relocated during the initial survey. If federally-listed
mussels are found, they must remain exactly where found and all specimens should be photo
documented, if possible. Coordination with FWS and VDGIF must occur to determine future
actions.

If it is determined that a project may affect a federally-listed species, FWS will complete a
consultation with the Federal action agency and prepare a biological opinion in accordance with
the Federal Endangered Species Act. The relocation procedures for federally listed mussels will
be specified in FWS’s biological opinion and will be determined on a project-specific basis.



If relocation surveys are not possible due to conditions such as high water, contact FWS and
VDGIF to arrange contingency plans. All listed mussels must be moved to suitable habitat
upstream of any potential project impacts. Mussels may be relocated downstream if habitat
upstream is determined unsuitable by VDGIF and FWS. If not determined prior to the
relocation, the surveyor is responsible for determining the most suitable relocation area. All
relocated mussels must be at least partially placed in the substrate, anterior end down. Project
applicants may be required to monitor relocated mussels to determine relocation success/failure.

The location of all relocated federally-listed mussels must be accurately documented (preferably
with geographic coordinates) and reported to FWS and VDGIF. All federally-listed mussel
species also must be tagged and measured for potential future monitoring.

All mussel survey and relocation results must be submitted to FWS and VDGIF for review, prior
to instream construction activities. Reviews will be expedited due to the potential short
timeframe between surveys and/or relocations and the start of instream work. Reports must
contain, at a minimum; number of species found, number of individuals per species and their
sizes, number of individuals tagged, etc.

Project applicants may be required to adhere to time of year restrictions (Enclosure 5) for mussel
relocations as recommended by FWS and VDGIF. Time of year restrictions will be specified in
a letter or in FWS’s biological opinion.



Enclosure 3: Surveyor List for Atlantic Slope Mussels in Virginia

ATLANTIC SLOPE FRESHWATER MUSSELS
SURVEY CONTACTS IN VIRGINIA

This list contains individuals who we have already determined are qualified to conduct surveys
for the species listed above. This list does not include all individuals qualified or authorized to
survey for this species. If you select someone not on this pre-approved surveyor list, please
provide the proposed surveyor’s qualifications to FWS and VDGIF 30 days prior to the start of
the survey. Please send copies of all survey results to both agencies. If the survey determines
that any rare species are present, please contact FWS and VDGIF to allow us the opportunity to
work with you to ensure that a project avoids or minimizes adverse effects to rare species and
their habitats. Inclusion of names on this list does not constitute endorsement by FWS, VDGIF,
or any other Virginia or U.S. Government agency. Listed alphabetically. March 4, 2008

John Alderman

244 Red Gate Road

Pittsboro, NC 27312

(919) 542-5331
aldermanjm@mindspring.com

Braven Beaty

334 Whites Mill Road
Abingdon, VA 24210
(276) 676-2209
bbeaty@tnc.org

Richard Neves

Dept of Fish and Wildlife
Virginia Tech

Blacksburg, VA 24061-0321
(540) 231-5927
mussel@vt.edu

Brett Ostby

Dept of Fish and Wildlife
Virginia Tech

Blacksburg, VA 24061-0321
(540) 230-1042
bostby@vt.edu

Melissa Petty

110 Phlegar St.
Christiansburg, VA 24073
(540) 250-2182
mepetty@vt.edu

Steve Roble
Virginia Div of Natural Heritage
217 Governor St, 3rd Floor
Richmond, VA 23219
(804) 786-7951
steve.roble@dcr.virginia.gov

Tim Savidge

The Catena Group

410-B Millstone Dr
Hillsborough, NC 27278
(919) 732-1300
tsavidge@thecatenagroup.com

Philip Stevenson

Creek Laboratory, LLC
P.O. Box 953
Fredericksburg, VA 22404
(877) 433-8962
phil@creeklab.com
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Enclosure 4: Surveyor List for Upper Tennessee River Basin Mussels in Virginia

TENNESSEE RIVER DRAINAGE FRESHWATER MUSSELS
SURVEY CONTACTS IN VIRGINIA

This list contains individuals who we have already determined are qualified to conduct surveys
for the species listed above. This list does not include all individuals qualified or authorized to
survey for this species. If you select someone not on this pre-approved surveyor list, please
provide the proposed surveyor’s qualifications to FWS and VDGIF 30 days prior to the start of
the survey. Please send copies of all survey results to both agencies. If the survey determines
that any rare species are present, please contact FWS and VDGIF to allow us the opportunity to
work with you to ensure that a project avoids or minimizes adverse effects to rare species and
their habitats. Inclusion of names on this list does not constitute endorsement by FWS, VDGIF,
or any other Virginia or U.S. Government agency. Listed alphabetically. March 4, 2008

Steven A. Ahlstedt
P.O. Box 460

57 Deer Ridge Road
Norris, TN 37828
(865) 545-4140 x17
ahlstedt@usgs.qgov

Braven Beaty

334 Whites Mill Rd.
Abingdon, VA 24210
(276) 676-2209
bbeaty@tnc.org

Arthur Bogan

Curator of Aquatic Invertebrates

N.C. State Museum of Natural Sciences
11 West Jones Street

Raleigh, NC 27603

(919) 733-7450 x753
arthur.bogan@ncmail.net

Gerald R. Dinkins

Dinkins Environmental Consulting, LLC
3716 West Beaver Creek Drive

Powell, TN 37849

(865) 938-7739

biodink@frontiernet.net

Mr. Mark Fagg

551 Ravenwood Drive
Morristown, Tennessee 37814
(423) 231-3314
musselhead@charter.net

Richard Neves

Dept of Fish and Wildlife
Virginia Tech

Blacksburg, VA 24061-0321
(540) 231-5927
mussel@vt.edu

Brett Ostby

Dept of Fish and Wildlife
Virginia Tech

Blacksburg, VA 24061-0321
(540) 230-1042
bostby@vt.edu

Melissa Petty

110 Phlegar St.
Christiansburg, VA 24073
(540) 250-2182
mepetty@vt.edu
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Enclosure 5: Time of Year Restrictions

--Alasmidonta heterodon (Dwarf wedgemussel) - no instream work from March 15 through May 31
(release of glochidia), and August 15 through October 15 (spawning).

--Villosa perpurpurea (Purple bean) - no instream work from February 15 through June 15 (release of
glochidia), August 15 through September 30 (spawning).

--Long-term brooders - no instream work April 15 through June 15 (release of glochidia), and 15 August

through September 30 (spawning).
Alasmidonta varicosa
Alasmidonta viridis
Cumberlandia monodonta
Cyprogenia stegaria
Dromus dromas
Epioblasma brevidens
Epioblasma capsaeformis
Epioblasma florentina walkeri
Epioblasma torulosa gubernaculum
Epioblasma triquetra
Lampsilis abrupta
Lasmigona holstonia
Lasmigona subviridis
Lemiox rimosus
Leptodea fragilis
Ligumia recta
Pegias fabula
Ptychobranchus subtentum
Toxolasma lividus
Truncilla truncata
Villosa fabalis
Villosa trabalis

brook floater
slippershell mussel
spectaclecase

fanshell

dromedary pearlymussel
Cumberlandian combshell
oyster mussel

tan riffleshell

green blossom

snuffbox

pink mucket

Tennessee heelsplitter
green floater

birdwing pearlymussel
fragile papershell

black sandshell
littlewing pearlymussel
fluted kidneyshell

purple lilliput
deertoe
rayed bean

Cumberland bean

--Short-term brooders - No instream work May 15 through July 31.

Elliptio crassidens

Fusconaia cor

Fusconaia cuneolus
Fusconaia masoni

Hemistena lata

Lexingtonia dolabelloides
Plethobasus cyphyus
Pleurobema collina
Pleurobema cordatum
Pleurobema plenum
Pleurobema rubrum
Quadrula cylindrica strigillata
Quadrula intermedia
Quadrula pustulosa pustulosa
Quadrula sparsa

Tritogonia verrucosa

elephantear

shiny pigtoe

fine rayed pigtoe
Atlantic pigtoe

cracking pearlymussel
slabside pearlymussel
sheepnose

James spinymussel

Ohio pigtoe

rough pigtoe

pyramid pigtoe

rough rabbitsfoot
Cumberland monkeyface
pimpleback

Appalachian monkeyface
pistolgrip

Enclosure 6 - Map of Federally-Designated Critical Habitat for Mussels in Virginia








