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DEPARTMENT OF THE ARMY
OFFICE OF THE ASSISTANT SECRETARY
CIVIL WORKS
108 ARMY PENTAGON
WASHINGTON DC 20310-0108

0CT 14 2014

Honorable John Boehner
Speaker of the House
of Representatives
U.S. Capitol Building, Room H-232
Washington, DC 20515-0001.

Dear Mr. Speaker:

In response to a study resolution adopted on May 6, 1998, by the Committee on
Transportation and infrastructure of the U.S. House of Representatives, the Secretary of
the Army recommends the Lynnhaven River Basin Ecosystem Restoration Project,
Virginia. The proposal is described in the report of the Chief of Engineers, dated
March 27, 2014, which includes other pertinent reports and comments. The report
contains an Environmental Assessment and a Finding of No Significant Impact. The
views of the Commonwealith of Virginia are set forth in the enclosed communication.
The project was authorized in section 7002(5)10 of the Water Resources Reform and
Development Act of 2014. The Secretary of the Army plans to implement the project at
the appropriate time, considering National priorities and the availability of funds.

The recommended plan would restore approximately 38 acres of wetlands,
94 acres of submerged aquatic vegetation (SAV), reintroduce the bay scaliop on
22 acres of the restored SAV, and construct 31 acres of artificial reef habitat on 24 sites
within a 64 square mile tidal estuary within the City of Virginia Beach, Virginia. The
project would provide habitat for 5 Federal endangered species, including the hawksbill,
Kemp's Ridiey and leatherback sea turtles and the roseate tern; 4 additional state
endangered species including the eastern chicken turtie, Wilson's plover, Rafinesque's
big-eared bat, and the canebrake rattlesnake; and essential fish habitats for 19 species
of fin fish.

The estimated project first cost of the recommended plan is $35,656,000 based on
Qctober 2014 price levels. In accordance with the cost sharing provision of section 103
of the Water Resources Development Act of 1986, as amended, the Federal share of
the first costs would be about $23,176,400 (65 percent) and the non-Federal share
would be about $12,479,600 (35 percent). However, | have determined that the
re-introduction of the bay scallop, while it would be an important recreational or
commercial endeavor, should more appropriately be undertaken by another agency.
Thus, project first cost of the plan that | support is $34,963,000, to be cost shared
$22,726,000 and $12,237,000.

Based on a discount rate of 3.375 percent and a 50-year period of economic
analysis, the total equivalent average annual costs of the project are estimated to be
$1,491,000, including operation, maintenance, repair, replacement and rehabilitation
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(OMRR&R). The cost of the recommended restoration features is justified by increasing
species diversity, increasing secondary production and increasing marsh productivity.
The costs of lands, easements, rights-of-way, relocations, and dredged or excavated
material disposal (LERRD) areas are estimated at $752,000. The City of Virginia Beach
would be the non-Federal sponsor responsible for OMRR&R of the project after
construction, at an estimated average annual cost of $2,000.

The Office of Management and Budget (OMB) advises that there is no objection to
the submission of the report to Congress and concludes that the report recommendation
is consistent with the policy and programs of the President. OMB also noted that the
project would need to compete with other proposed investments for funding in future
budgets. A copy of OMB's letter, dated October 6, 2014, is enclosed. | am providing a
copy of this transmittal and the OMB letter to the Subcommittee on Water Resources
and Environment of the House Committee on Transportation and Infrastructure, and the
Subcommittee on Energy and Water Development of the House Committee on
Appropriations. | am also sending an identical letter to the President of the Senate.

Very truly yours,
. M)

Joikllen Darcy
Assistant Secretary of the Arm
(Civil Works)
Enclosures
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Report of the Chief of Engineers, Mar 27, 2014

OMB Letter, Oct 06, 2014

Commonwealth of Virginia Letter, Nov 13, 2013

HQUSACE Letter, Mar 06, 2014

Final Report — Lynnhaven River Basin Ecosystem Restoration Project Report and
nwronmental Assessment, Jul 2013, modified Feb 14 (DVD)
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DEPARTMENT OF THE ARMY
OFFIGE OF THE CHIEF OF ENGINEERS
WASHINGTON, D.C. 20314-1000

DAEN MAR 27 2o
SUBJECT: Lynnhaven River Basin Ecosystem Restoration Project, Virginia
THE SECRETARY OF THE ARMY

1. 1 submit for transmission to Congress my repott on ecosystem restoration in the Lynnhaven
River Basin, Virginia. It is accompanied by the report of the district and division engineers.
These reports are an interim response to a resolution by the Committee on Transportation and
Infrastructure of the United States House of Representatives, Docket 2558, adopted May 1998.
The resolution requested the review of the report of the Chief of Engineers on the Lynnhaven
Inlet, Bay, and Connecting Waters, Virginia, published as House Document 580, 80™ Congress,
2" Session, and other pertinent reports to determine whether any modifications of the
recommendations contained therein are advisable at the present time in the interest of
environmental restoration and protection and other related water resources purposes for the
Lynnhaven River Basin, Virginia. Precoristruction, engineering, and design activities for the
Lynnhaven River Basin Ecosystem Restoration Project will continne under the authority
provided by the resolution cited above.

2. The Lynnhaven River Basin, the southernmost tributary to the Chesapeake Bay in Virginia, is
a 64 square mile tidal estuary in the lower Chesapeake Bay Watershed. The Lynnhaven River’s
three branches, the Eastern, Western, and the Broad Bay/Linkhorn Bay, represent approximately
0.4 percent of the area of Virginia and approximately 0.2 percent of the Chesapeake Bay
Watershed. However, the basin encompasses one-fourth of the area of the city of Virginia Beach
and provides vital functions to the city and its residents. As has happened thronghout the
Chesapeake Bay, the Lynnhaven River Basin has seen declines in essential habitat - submerged
aquatic vegetation (SAV), wetlands, oysters and scallops - and an overall reduced water quality
from alterations to the ecosystem primarily stemming from increased development and
population. ’

3. The significance of this ecosystem is demonstrated on the national, regional, and local level.
Five federal and state endangered species occur or potentially occur in the Lynnhaven River
Basin, including the hawksbill, Kemp’s Ridley and leathcrback sea turtles and the roseate tern.
Also within the basin there are four additional stale endangered species to include the eastern
chicken turtle, Wilson’s plover, Rafinesque’s big-eared bat, and the canebrake rattlesnake. The
Lynnhaven River Basin includes essential fish habitats for 19 species of fin fish, which
demonstrates the important of estuaries as rearing grounds not only for fin fish sought by
commercial and recreational fishermen, but for shell fish as well. During 2012, more than
149,000 pounds of fin fish, 369,000 pounds of blue crabs, 2,400 pounds of conch and 18,500
pounds of hard shell clams were landed in the Lynnhaven River Basin with an approximate value
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of $1 million. In 1983, 1987 and 2000, the states of Virginia, Maryland, and Pennsylvania, the
District of Columbia, the Chesapeake Bay Commission, and the U.S. Environimental Protection
Agency (EPA), representing the federal government, signed historic agreements establishing the
Chesapeake Bay Program, a strong partnership to protect and restore the Chesapeake Bay
ecosystem. In addition, Section 704(b) of the Water Resources Development Act {WRDA) of
1986, as amended through Section 505 of the WRDA of 1996; the re-authorization of Section
704(b); Section 342 of the WRDA of 2000; and the Section 704(b) as amended by Section 5021
of WRDA 2007 provided for the restoration of oysters within the Chesapeake Bay and its
tributaries. Recently, all of the laws and agreements affecting the restoration, protection, and
conservation of the Chesapeake Bay have been brought into focus under the Chesapeake Bay
Protection and Restoration Executive Order (EO 13508) signed by President Barack Obama on
12 May 2009. Locally, the city of Virginia Beach, The Trust for Public T.and, and the
Chesapeake Bay Foundation have partnered to purchase and protect 122 acres of natural lands
known as Pleasurc House Point, one of the largest undeveloped tracts of land on the Lynnhaven
River.

4, The reporting officers recommend authorization of a plan to restore approximately 38 acres of
wetlands, 94 acres of SAV, reintroduction of the bay scallop on 22 acres of the restored SAV,
and construction of 31 acres of artificial reef habitat. The restoration measures, at various sites
throughout the basin, will significantly increase three types of habitats, at least two of which are
an cssential part of the food web for several of the endangered species and form the basis of
many of the essential fish habitats. The recommended plan is the National Ecosystem
Restoration (NER) Plan, Implementation of the recommended plan will have substantial
beneficial impact on the biological integrity, habitat diversity, and resiliency of the Lynnhaven
River Basin.

5. Based on an October 2013 FY14 price level, the estimated project first cost of the NER Plan
is $35,110,000, which includes a 10-year monitoring and adaptive management program at an
estimated cost of $1,750,000, developed to adequately address the uncertainties inherent in a
large environmental restoration project and to improve the overall performance of the project, Tn
accordance with the cost sharing provisions contained in Section 103(c) of the WRDA 1986, as
amended (33 U.S.C. 2213(c)), ccosystem restoration features are cost-shared at a rate of 65
percent federal and 35 percent non-federal. Thus the federal share of the project first cost is
$22,821,500 and the non-federal share is estimated at $12,288,500, which includes the costs of
land, easements, rights-of-way, relocations, and dredged or excavated material disposal areas
(LERRD) estimated at $740,000. The non-federal sponsor will receive credit for the costs of
LERRD toward the non-federal share. The City of Virginia Beach is the non-federal cost-
sharing sponsor for the recommended plan. The city would be responsible for the operation,
maintenance, repair, replacement, and rehabilitation (OMRR&R) of the project after
construction, an average annual cost currently estimated at $2,000.

6. Based on a 3.5 percent discount rate and a 50-year period of analysis, the total equivalent
average annual costs of the project are estimated to be $1,554,000, including monitoring
estimated at $30,000 and $2,000 for OMRR&R. All project costs are allocated to the authorized
purpose of ecosystem restoration and are justified by an increase in species diversity (measured
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using a biological index), an increase in secondary production, and an increase in marsh
productivity (an average increase of 70 points using the EPA Marsh Assessment Score). The
plan would improve essential estuarine habitats in the most cost-effective and sustainable
manner.

7. The recommended plan was developed in coordination and consultation with various federal,
state, and local agencies using our cost effectiveness and incremental cost analysis techniques to
formulate ecosystem restoration solutions and evaluate the impacts and benefits of those
solutions. Plan formulation evaluated a wide range of non-structural and structural alternatives
under Corps policy and guidclines as well as consideration of a variety of economic, social, and
environmental goals. The recommended plan delivers a sustainable approach to solve water
resources and ecosystem challenges while contributing towards the goals of the EO 13508
strategy fo restore tidal wetlands, enhance degraded wetlands, sustain fish and wildlife by
restoring oyster habitat in a tributary of the Chesapeake Bay, and restore priority habitat such as
submerged aquatic vegetation.

8. In accordance with the Corps Engineering Circular on sea level change (SLC), three sea level
rise rates; a baseline estimate representing the minimum expected SLC, an intermediate estimate,
and a high estimate representing the maxinum expected SLC were analyzed during the study.
Projecting the three rates over the 50-year period provides a predicted low level rise of 0.73 feet
(ft), an intermediate level rise of 1.14ft, and a high level rise of 2.48ft. The project is designed
based upon the historical, or minimum rate of SLC. The two elements of the project that would
be most impacted by SLC are the SAV and wetland restoration, while SLC would have little or
no effect on the reef habitat or scallop restoration. Marshes within the Lynnhaven basin have
historically sustained themselves from the effect of SLC through vertical accretion, although
migration landward is a possibility. Similarly, as the water column becomes deeper due to SLC,
the SAV will migrate into shallow waters if allowed by the geography and development of the
inundated shoreline. Because a large amount of the Lynnhaven shoreline is developed, the
ability of the SAV and marshes to adjust to SI.C may be limited.

9. In accordance with Corps Engineering Circular on review of decision documents, all
technical, engineering, and scientific work underwent an open, dynamic, and vigorous review
process to ensure technical quality. This included District Quality Control, Agency Technical
Review (ATR) - coordinated by the Ecosystem Restoration Planning Center of Expertise (ECO-
PCX), policy and Legal Compliance Review, Cost Engineering Directory of Expertise Review
and Certification, and Model Review and Approval. All concerns of the ATR have been
addressed and incorporated in the final report. Given the nature of the project, an exclusion from
the requirenent to conduct Type I Independent Peer Review was granted on 31 July 2013.
Concerns expressed by the ECO-PCX team have been addressed and incorporated in the final
report.

10. Washington level review indicates the plan recommended by the reporting officers is
technically sound, environmentalty and socially acceptable, and on the bagsis of Congressional
directives, economically justified. The plan complies with all essential elements of the U.S.
Water Resources Council’s 1983 Economic and Environmental Principles and Guidelines for
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Water and Land Related Resources Implementation Studies. The recommended plan complies
with other administration and legislative policies and guidelines. The views of interested parties,
including federal, state, and local agencies, have been considered. State and agency comments
received during review of the final report and environmental assessment were addressed. The
EPA inquired whether information on sea level rise from another study in the area was
considered. The Commonwealth of Virginia expressed concern regarding whether the required
leases would be able to be obtained expeditiously; summarized prior coordination with and
commitments to Virginia’s regulatory and resource agencies; and made recommendations
coneerning project methods.

11. T concur with the findings, conclusions, and recommendations of the reporting officets.
Accordingly, I recommend that the plan for ecosystem restoration in the Lynnhaven River Basin,
Virginia be authorized in accordance with the reporting officers’ recommended plan at an
estimated cost of $35,110,000 with such modifications as in the discretion of the Chief of
Engineers may be advisable. My recommendation is subject to cost sharing, financing, and other
applicable requirements of federal and state laws and policies, including Section 103 of WRDA
1986, as amended (33 U.S.C. 2213). Accordingly, the non-federal sponsor must agree with the
following requirements prior to project implementation.

a. Provide 35 percent of total ecosystem restoration costs as further specified below:

(1) Provide 35 percent of design costs in accordance with the terms of a design
agreement entcred into prior to commencement of design work for the project;

(2) Provide all lands, easements, and rights-of-way, including those required for
relocations, the borfowing of material, and the disposal of dredged or excavated material;
perform or ensure the performance of all relocations; and construct all improvements desired on
lands, easements, and rights-of-way to enable the disposal of dredged or excavated material as
determined by the government to be required or to be necessary for the construction, operation,
and maintenance of the project;

(3) Provide, during construction, any additional funds necessary to make its total
contribution equal to 35 percent of total project costs.

b. Prior to initiation of construction, obtain approval from the Commonwealth of Virginia
of an administrative designation in perpetuity for the river bottom areas required for the artificial
reef and aquatic vegetation features of the project that provides sufficient protection to those
areas from uses incompatible with the project;

c. Prevent obstructions or encroachments on the project (including prescribing and
enforcing regulations to prevent such obstructions or encroachments) such as any new
developments on project lands, easements, and rights-of-way or the addition of facilities which
might reduce the outputs produced by the project, hinder operation and maintenance of the
project, or interfere with the project’s proper function;
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d. Shall not use project or lands, easements, and rights-of-way required for the project as a
wetlands bank or mitigation credit for any other project;

e. Comply with all applicable provisions of the Uniform Relocation Assistance and Real
Property Acquisition Policies Act of 1970, Public Law 91-646, as amended (42 U.S.C. 4601-
4655), and the Uniform Regulations contained in 49 Code of Federal Regulations Part 24, in
acquiring lands, easements, and rights-of-way required for construction, operation, and
maintenance of the project, including those necessary for relocations, the borrowing of materials,
or the disposal of dredged or excavated material; and inform all affected persons of applicable
benefits, policies, and procedures in connection with said Act;

{. For so long as the project remains authorized, operate, maintain, repair, rehabilitate, and
replace the project, or functional portions of the project, including any mitigation features, at no
cost to the federal government, in a manner compatible with the project’s authorized purposes
and in accordance with applicable federal and state laws and regulations and any specific
directions prescribed by the federal government;

g. Hold and save the United States free from all damages arising from the design,
construction, opcration, maintenance, repair, rehabilitation, and replacement of the project and
any betterments, except for damages due to the fault or negligence of the United States or its
contractors.

h. Perform, or ensure performance of, any investigations for hazardous substances that are
determined necessary to identify the existence and extent of any hazardous substances regulated
under the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), Public Law 96-510, as amended (42 U.S.C. 9601-9675), that may exist in, on, or
under the lands, easements, or rights-of-way that the federal government determines to be
required for construction, operation, and maintenance of the project. However, for lands that the
federal government determines to be subject to the navigation servitude, only the federal
government shall perform such investigation unless the federal government provides the non-
federal sponsor with prior specific written direction, in which case the non-federal sponsor shall
perform such investigations in accordance with such written direction;

i, Assume, as between the federal government and the non-federal sponsor, complete
financial responsibility for all necessary cleanup and response costs of any hazardous substances
regulated under CERCLA that are located in, on, or under lands, easements, or rights-of-way that
the federal government determines to be required for construction or opetation and maintenance
of the project;

j. Agree, as between the federal government and the non-federal sponsor, that the non-
federal sponsor shall be considered the operator of the project for the purpose of CERCLA
liability, and to the maximum extent practicable, operate, maintain, repair, rehabilitate, and
replace the project in a manner that will not cause liability to arise under CERCLA.

12. The recommendation contained herein reflects the information available at this time and
cutrent departmental policies governing the formulation of individual projects. It does not reflect
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program and budgeting priorities inherent in the formulation of a hational civil works
construction program or the perspective of higher review levels within the executive branch.
Consequently, the recommendation may be modified before it is transmitted to Congress as a
proposal for authorization and implementation funding. However, prior to transmittal to
Congress, the City of Virginia Beach, Virginia (the non-federal sponsor), the state, interested
federal agencies, and other parties will be advised of any significant modifications and will be
afforded an opportunity to comment further.

y <

THOMAS P. BOSTICK
Licutenant General, USA
Chief of Engineers
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EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF MANAGEMENT AND BUDGET
WASHINGTON, D.C. 20503

October 6, 2014

The Honorable Jo-Ellen Darcy

Assistant Secretary of the Army (Civil Works)
108 Army Pentagon

Washington, DC 20310-0108

Dear Ms, Darcy:

As required by Executive Order 12322, the Office of Management and Budget (OMB)
has completed its review of your recommendation for the Lynnhaven River Basin Ecosystem
Restoration Project in Virginia Beach, Virginia, with a first cost of $35,110,000 (October 2013
price level).

The Administration supports efforts to protect and restore Chesapeake Bay resources.
Through the proposed project, the Corps would partner with the City of Virginia Beach to restore
ecological resources in the Lynnhaven River Basin, the southernmost tributary of the
Chesapeake Bay. The Corps proposes to construct a variety of habitats—wetlands, oyster reefs,
and submerged aquatic vegetation (SAV)—and reintroduce bay scallops into the river basin.

The habitats constructed are expected to serve as foraging, feeding, nursery, and nesting habitat
for a variety of aquatic and avian species, including several species listed under the Endangered
Species Act (e.g., the hawksbill, Kemp’s Ridley and leatherback sea turtles and the roseate temn).
Additionally, the recommended project would provide essential fish habitat for 19 fin fish
species.

We agree with your recommendation that the reintroduction of the bay scallop is outside
of the scope of the Corps’ aquatic ecosystem restoration program. Without scallop
reintroduction, this project would have a total first cost of $34,427,000.

The Office of Management and Budget does not object to you submitting this report to
Congress. When you do so, please advise the Congress that the project—with the exception of
the scallop reintroduction component—is consistent with the programs and policies of the
President. In addition, please advise the Congress that the project would need to compete with
other proposed investments for funding in future budgets.

Sincegely, .~ )

(/ - John P‘ésquantino
) Deputy Associate Director
Energy, Science, and Water



COMMONWEALTH of VIRGINIA

DEPARTMENT OF ENVIRONMENTAL QUALITY
Street address: 629 East Main Street, Richmond, Virginia 23219

Douglas W, Domenech Mailing address: P.O, Box 1105, Richmond, Virginia 23218 David K. Paylor
Secretary of Notural Resources TDD (804) 698-4021 Director

: www.deq.virginia.gov i (804) 6984000

1-800-592-5482

November 13, 2013

Headquarters

U.S. Army Corps of Enginsers
~CECW-P (SA)

7701 Telegraph Road
Alexandria, Virginia 22315-3860

RE: Final Feasibility Report and integrated Environmental Assessment for the
Lynnhaven River Basin Ecosystem Restoration, City of Virginia Beach, U.S.
Army Corps of Engineers, DEQ 13-182F.

Dear Sir or Madam:

The Commonwsalth of Virginia has completed its review of the above-referenced
document. The Department of Environmental Quality is responsible for coordinating
Virginia's review of federal environmental documents submitted under the National
Environmental Policy Act (NEPA) and responding to appropriate federat officials on
behalf of the Commonwealth. DEQ is also responsible for coordinating Virginia’s review
of federal consistency documents submitted pursuant to the Coastal Zone Management
Act (CZMA) and providing the state’s response. The Commonwealth responded to the
Federal Consistency Determination submitted for this project on QOctober 10, 2013 (DEQ
13-157F). The following agencies and-planning district commission joined in this.
review:

Department of Environmental Quality
Department of Consarvation and Recreation
Department of Heaith

. Virginia Marine Resources Commission
Hamptori Roads Planning District Commission

In addition, the Depariment of Game and Inland Fisheries, Department of Historic
Resources, and the City of Virglnia Beach were invited to comment on the proposal.
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Lynnhaven River Basin Ecosystem Restoration
U.S. Aty Corps of Engineers

PROJECT DESCRIPTION

The U.S. Army Corps of Ehgineers (Corps) proposes to conduct an ecosystem
restoration project in the Lynnhaven River in the City of Virginia Beach. The project
includes four elements:

1) Ninety-four acres in the main stern and Broad Bay will be seeded to produce
submerged aquatic vegetation (SAV) habitat.

2) When the SAV becomes established, bay scallops will ba grown on site to build a
self-sustaining population.

3) Hard reef structures will be placed 1n Broad Bay and Lynnhaven Bay through the
placement of reefs.

4) Restoration efforts will occur at four wetland sites..

The Corps has submitted a Final Feasibility Report and Integrated Environmental
Assessment for réview and comment under the National Environmental Policy Act and
the Corps’ water resources planning process and requirements.

CONCLUSION

Provided activities are performed in accordance with the recommendations which follow
in the Impacts and Mitigation section of this report, this proposal is unlikely to have
significant effects on ambient air quality, water quality, wetlands, important farmland,
forest resources, and historic resources. Itis unlikely to adversely affect species of
plants or insects listed by state agencies as rare, threatened, or endangered.

As discussed in VMRC'’s May 24, 2013 letter to the Norfolk District of the Corps
(attached), proposed project activities may conflict with current shellfish lease activities
(i.e. coastal uses) in the Lynnhaven basin, as most of the lower Lynnhaven is currently
leased for commercial shellfish production. In addition, the proposed establishment of
submerged aquatic vegetation and scallops in identified areas may limit existing
shellfish aquaculture activities as well as public access to areas within the Lynnhaven
watershed. Accordingly, during the Joint Permit Application (JPA) review process,
proposed project impacts to existing leases will require a notification to the
leaseholder(s) of record and confirmation that they agree with the proposed activity on
their leases. The benefits and detriments of the proposed activities will be weighed by
VMRC hefore a permit decision is reached.

ENVIRONMENTAL IMPACTS AND MITIGATION

1. Surface Waters and Wetlands. According to the EA, (page 218), temporary, minor
Increases in turbidity, dissolved solids, and dissolved nutrients may result from the
resuspension of bottom sediments during the placement of fish reefs and mats.
Sediment from the salt marsh sites will be exposed during the restoration process and
‘could enter the water column. Increased turbidity has the potential to lower dissolved
oxygen. Construction activities will be short-term in nature, so conditions should return
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to pre-construction levels quickly after the project has been completed. Best
management practices (BMPs) will be implemented while the wetland sites are being
restored and the areas will be revegetated in order to eliminate adverse water quality
impacts.

The EA (page 207) states that three elements of the recommended plan, SAV planting,
reef habitat installation, and Bay Scallops, will have no impact on wetlands. The fourth
major part of the Lynnhaven Project involves the restoration of four wetlands. All the
restoration areas are includéd in the U.S. Fish and Wildlife Service’s (USFWS) National
Wetlands Inventory (NWI). The modifications to the wetland sites will be completed
through physical alteration of the existing topography and application of herbicides.
These actions may result in short-term impacts such as exposure of marsh sediment,
damage to native wetland plants currently at the site, and mortality of sessile or slow
moving organisms that inhabit the project area. The long-term impacts of wetland
restoration will be positive in nature.

1(a) Agency Jurisdiction.
(i) Department of Environmental Quality

The State Water Control Board (SWCB) promulgates Virginia's water regulations,
covering a variety of permits to include Virginia Pollutant Discharge Elimination System
Permit, Virginia Pollution Abaterent Parmit, Surface and Groundwater Withdrawal
Permit, and the Virginia Water Protection Permit (VWPP). The VWPP is a state permit
which governs wetlands, surface water, and surface water withdrawals/impoundments.
it also serves as § 401 certification of the federal Clean Water Act § 404 permits for
dredge and fill activities in waters of the U.S. The VWPP Program is under the Office of
Wetlands and Water Protection/Compliance, within the DEQ Division of Water Quatity
Programs. In addition to central office staff that review and issus VWP permits for
transportation and water withdrawal projects, the six DEQ regionat offices perform -
permit application reviews and issue permits for the covéred-activities,

(ii) Virginia Marine Resources Commission

Tha Virginia Marine Resources Commission (VMRC) issues permits for tidal wetlands
impacts in accordance with Subtitle 1il of Title 28.2 of the Code of Virginia. The permit
review process takes into account various local state and federal statutes governing the
disturbance or aiteration of environmental resources.. Applications may receive
independent yet concurrent review by local wetland boards.



XVI

Lynnhaven River Basin Ecosystem Restoration
U.S. Army Carps of Engineers

1(b) Agency Findings.
(1) Department of Environmental Quality

The VWPP program at DEQ’s Tidewater Regional Office (DEQ-TRO) finds that many of
the individual components of the restoration plan will impact surface waters (including
wetlands).

(i} Virginia Marine Resources Commission

According to VMRC, the Virginia Beach Wetlands Board will not need to review and
issue a permit for the project, provided wetiand restoration activities and impacts occur
on city-owned or leased wetlands. However, VMRC believes it is likely the project
elements could change based on the public interest review required for any permits
needed for the use of tidal wetlands.

1(c) Recommendations. The project must comply with section 404 (b)(1) guidelines of
the Clean Water Act and with the Commonwealth’s wetlands mitigation policies. Both
federal and state guidelines recommend avoidance and minimization of wetlands
Impacts as the first steps in the mitigation process. To minimize unavoidable impacts to
wetlands and waterways, DEQ recommends the following practices:

» Operate machinery and construction vehicles outside of stream-beds and
wetlands; use synthetic mats when In-stream work is unavoidable.

» Preserve the top 12 inches of trench material removed from wetlands for use as
wetland seed and root-stock in,the excavated area.

» Design érosion and sedimentation controls in accordance with the most current
edition of the Virginia Erosion and Sediment Control Handbook. These controls
should be in place prior to clearing and grading, and maintained in good working
order to minimize impacts to State waters. The controls should remain in place
until the area is stabilized. )

= Place heavy equipment, located in temporarily impacted wetland areas, on mats,
geotextils fabric, or use other suitable measures to minimtze soll disturbance, to
the maximum extent practicabla.

« Restore all temporarily disturbed wetland areas to pre-construct;on conditions

" and plant or seed with appropriate wetlands vegetation In accordance with the
cover type {emergent, scrub-shrub, or forested). The applicant should take all
appropriate measures to promote revegetation of these areas., Stabilization and
restoration efforts should occur immediately after the temporary disturbance of |
each wetland area instead of waiting until the entire praject has been completed.

» Place all materials which are temporarily stockpiled in wetlands, designated for
use for the immediate stabilization of wetlands, on mats, geotextile fabric in order
to prevent entry in State waters. These materials should be managed in a
manner that prevents leachates from entering state waters and must be entirely
removed within thirty days following completion of that construction activity. The
disturbed areas should be retumned to their original contours, stabilized within

4



XVII

Lynnhaven River Basin Ecosystem Restoration
U.S. Army Corps of Enginesrs

thirty days faliowing removal of the stockpt!e and restored fo the original
vagetated state.

« Flag or ciearly mark all non-impacted surface waters within the project or right-of-
way limits that are within 50 feet of any clearing, grading, or filling activities for
the life of the construction activity within that area. The project proponent should
notify all contractors that these marked areas are surface waters where no
activities are to occur.

» Employ measures to prevent spills of fuels or lubricants into state waters.

The Corps should work closely with the Wetlands Board staff to ensure that the
proposal qualifies for a local exemption.

1{d) Requirements. The initiation of the VWPP review process is accomplished
through the submission of a Joint Permit Application (JPA) (form MRC 30-300) to the
VMRC. Upon receipt of a JPA for the proposed surface waters impacts, VWPP staff at
DEQ-TRO will'review the proposed project in accordance with the VWPP regulations
and guidance. In addition, any potential jurisdictional impacts to tidal wetlands will be
reviewed by VMRC during the JPA review process.

1(e) Conclusion. Provided that a Joint Permit Application is submitted for any
proposed surface water and wetland impacts and appropriate city, state, and federal
authorization is received and complied with, the restoration efforts will be in compliance
with the VWPP and local programs.

2 Subaqueous Lands Impacts. The EA does not discuss permitting for proposed
project impacts to state-owned subaqueous lands.

2(a) Agency Jurisdiction. The Virginia Marine Resources Commission, pursuant to
Section 28.2-1200 et seq. of the Code of Virginia, has jurisdiction over any
encroachments in, on, or over any state-owned rivers, streams, or creeks in the
Commonwealth. Accordingly, any portion of the project involving encroachments
channelward of mean low water below the fall line may require a permit.

VMRC servés as the clearinghouse for the JPA used by the:

« U.S. Army Corps of Engineers for issuing permits pursuant to Section 404 of the
Clean Water Act and Section 10 of the Rivers and Harbors Act;
DEQ for issuance of a Virginia Water Protection Permit;
VMRC for encroachments on or over state- owned subaqueous beds as well as
tidal wetlands; and

« local wetlands board for impacts to wetlands.

2(b) Agency Findings. According to VMRC, any proposal to impact, encroach, fill, or
dredge submerged bottomlands must obtain an exemption or permit from the agency.
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2(c) Requirements. As mentioned above, the JPA review process includes an agency
review to identify potential benefits and detriments to the marine resource and public
uses. In addition, a pubtic interast review is undertaken including requests for
comments and questions. VMRC believes it is likely the project elements could change
based on the public interest review required for any permits needed for encroachments
over state-owned submerged lands. )

3. Erosion and Sediment Contro! and Stormwater Management. According to the
EA (page 224), an erosion control plan will be created and implemented to control the
entry of sadiments into the tidal streams and their migration downstream of the work
area. A .

3(a) Agency Jurisdiction. Effective July 1, 2013, the Department of Environmental
Quality administers the Virginia Erosion and Sediment Control Law and Regulations
(VESCL&R) and Virginia Stormwater Management Law and Regulations (VSWML&R).
In addition, DEQ is responsible for the issuance, denial, revocation, termination and
enforcement of the Virginia Stormwater Management Program (VSMP) General Permit
for Stormwater Discharges from Construction Activities related to municipal separate
storm sewer systems (MS4s) and construction activities for the control of stormwater
discharges from MS4s and land-disturbing activities under the Virginia Stormwater
Management Program. Note that these programs were previously administered by the
Department of Conservation and Recreation.

3(b) Requlrements.
() Erosion and Sediment Control and Stormwater Management Plans

According to DEQ, the Corps and its authorized agents conducting regulated land-
disturbing activities on private and public lands In the state must comply with the
Virginia Erosion and Sediment Control Law and Regulations (VESCL&R) and Virginia
Stormwater Management Law and Reguiations (VSWML&R), including coverage under
the general permit for stormwater discharge from construction activities, and other
applicable federal nonpoint source pollution mandates (e.g. Clean Water Act-Section
313, federai consistency under the Coastal Zone Management Act). Clearing and
grading activities, installation of staging areas, parking lots, roads, buildings, utilities,
borrow areas, soil stockpiles, and related land-disturbing activities that resuit in the total
land disturbance of equal to or greater than 10,000 square feet (2,500 square feet in
Chesapeaks Bay Preservation Areas) would be regulated by VESCL&R. Accordingly,
the applicant must prepare and implement an erosion and sediment control (ESC) plan
to ensure compliance with state law and regulations. The ESC plan is submitted to the
DEQ Tidewater Regional Office that serves the area where the project is located for
review for compliance. The applicant is ultimately responsible for achieving project
compliance through oversight of on-site contractors, regular field inspection, prompt
action against non-compliant sites, and other mechanisms consistent with agency
policy. [Reference: VESCL 62.1-44.15 et seq.]
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(li) Virginia Stormwater Management Program General Permit for Stormwater
Discharges from Construction Actlv!tles

The portions of the project requiring VWPP permnttmg from DEQ or Section 404 Clean
Water Act permitting from the Corps are not required to obtain VSMP permitting for
stormwater discharges from construction activities. For any portions of the project not
covered under the aforementioned permits, the operator or owner of a construction
project involving land-disturbing activities equal to or greater than one acre (2,500 -
square feet or more in areas analogous to CBPA) is required to register for coverage
under the General Permit for Discharges of Stormwater from Construction Activities and
develop a project specific stormwater poilution prevention plan (SWPPP). The SWPPP
must be prepared prior to submission of the registration statement for coverage under
the general permit and the SWPPP must address water quality and quantity in
accordance with the VSMP Permit Regulations. General information and reglstration
forms for the Generat Permit are available on DEQ's website at
http://www.deq.virginia.gov/Programs/Water/StormwaterManagement/VSMPPermits/Co
nstructionGeneralPermit.aspx. [Reference; Virginia Stormwater Management Act 62.1-
44.15 et seq.] VSMP Parmit Regulations 9 VAC 25-870-10 ef seq.]. "

4. Chesapeake Bay Preservation Areas. The EA does not discuss project impacts to
Chesapeake Bay Preservation Areas.

4(a) Agency Jurisdiction. Effective July 1, 2013, the Department of Environmental
Quality administers the Chesapeake Bay Preservation Act (Bay Act) (Virginia Code
§62.1-44.15 of seq.) and Chesapeake Bay Preservation Area Designation and
Management Regulations (Regulations) {9 VAC 50-90-10 et séq.). Note that the Bay
Act and Regulations were previously administered by the Department of Conservation
and Recreation.

4(b) Agency Findings. Most of the proposed projects will occur solely upon the
subaqueous bottomiand of the Lynnhaven River or its tributaries, and are therefore
located outside of the jurisdiction of the Chesapeake Bay Preservation Act. There are,
however, four wetland restoration projects which will occur within Resource Protection
Areas (RPAs). Waetland restoration projects are considered water dependent activities
under Section 9 VAC 25-830-140.1 of the Regulations and are permitted provided a
water quality impact assessment is submitted to DEQ in accordance with Section 9 VAC
25-830-140.6.

5. Alr Quality. According to the EA (page 221), the recommended plan would have no
long term adverse effects on air quality. Minor, short-term effects on local air quality
may occur during construction activities associated with the project. The project is
exempt from conducting a conformity determination since estimated emissions from
construction equipment would be far below the de minimis standards of 100 tons/year,
which is the minimum threshold for which a conformity determination must be
performed.
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5(a) Agency Jurisdiction. DEQ's Division of Air Pollution Control, on behalf of the
State Air Pollution Conirol Board, develops and administers the State Air Pollution
Control Board Regulations for the Control and Abatement of Air Pollution pursuant to
the Air Pollution Contro! Law. DEQ is charged to carry out mandates of the state law
and regulations as well as Virginia's federal obligations under the Clean Air Act as
amended in 1990. The objective is to protect and enhance public heaith and quality of
life through control and mitigation of alr poliution. The Division ensures the safety and
quality of air in Virginia by monitoring and analyzing air quality data, regulating sources
of air poliution, and working with local, state and federal agencies to plan and implement
strategies to protect Virginia’s air quality. The appropriate regional office is directly
responsible for issuing necessary permits to construct and operate all stationary
sources in the region as well as monitoring emissions from these sources for
compliance. As a'part of this mandate, environmental documents for new projects to be
undertaken in the State are aiso reviewed. Some projects require additional evaluatzon
under the general conformity provisions of state and faderal law.

5(b) Agency Findings. According to the DEQ Air Division, the project site is located in
the Hampton Roads ozone (Os) maintenance area and an emission control area for the
contributors to ozone poilution, which are volatile organic compounds (VOCs) and
nitrogen oxides (NOx).

5(c) Recommendation. The Corps should take all reasonable precautions to fimit
emissions of VOCs and NO,, principally by controiling or limiting the burning of fossit
fuels,

5(d) Requirements.
() Fugitive Dust

Fugitive dust must be kept to a minimum by using control methods outlined in 9 VAC 5-
50-80 et seq. of the Regulations for the Conirol and Abatement of Air Pollution. These
precautions include, but are not limited to, the following:

¢ Use, where possible, of water or chemicals for dust control;
installation'and use of hoods, fans, and fabric fIters to enclose and vent the
handling of dusty materials;

» Covering of open equipment for convaying materials; and
Prompt removal of spilled or tracked dirt or other materials from paved streets
and removal of dried sediments resulting from soll erosion.

(i) Open Burning

If project activities include the open burning or use of spacial incineration devices for the
disposal of debris, this activity must meet the requirements of 9 VAC 5-130-10 through
9 VAC 5-130-60 and 9 VAC 5-130-100 of the Regulations for apen burning, and it may
require a permit. The Regulations provide for, but do not require, the local adoption of a
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model ordinance concerning open burning. The Corps should contact City of Virginia
Beach officials to determine what local roquirements, if any, exist.

6. Solid and Hazardous Waste Management. According to the EA (page 224), the
measures proposed far the Lynnhaven Basin Restoration Project are not expected to
result in the identification and/or disturbance of hazardous, toxic or radioactive waste
(HTRW). Dredge material that will not be reused on site, but will instead be dewatered
and removed to an upland disposal site, is classified as “soil” and is regulated by the
Resource Conservation and Recovery Act {(RCRA) and the Comprehensive ~
Environmental Response, Compensation, and Liability Act (CERCLA). This sediment
will be tested as required for proper upland disposal at a fandfill facitity.

6(a) Agency Jurisdiction. Solid and hazardous wastes in Vlrgtma are regulated by the
Virginia Department of Environmental Quafity, the Virginia Waste Management Board
(VWMB) and the U.S. Environmental Protection Agency. They administer programs
created by the federal Resource Conservation and Recovery Act; the Cornprahensive
Environmental Response Compensation and Liability (“Superfund”} Act, and the Virginia
Waste Management Act. DEQ administers regulations established by the Waste
Management Board and reviews permit applications for completeness and conformance

- with facility standards and financial assurance requirements. All Virginia localities are
required, under the Solid Waste Management Planning Regulations, to identify the
strategies they will follow on the management of their solid wastes, to include items
such as facility siting, long-term (20-year) use, and alternative programs such as

materlais recycling and composting.

6(b) Agency Comments. The DEQ Division of Land Protection and Revitalization
(DLPRY) (formerly the Waste Division) finds that the EA addresses solid and hazardous
waste issues. DEQ staff conducted a cursory search under zip codes 23459 and
23451, and identified one Superfund site, four Resource Conservation and Recovery
Act hazardous waste sites, five Formerly Used Defense Sites (FUDS) and seven
petroleum releases. A list of these sites is included in DEQ-DLPR's detailed comments
attached to this response.

6(c) Recommendations.
() Data Base Search

An environmental investigation at and near the sites selected should be conducted to
identify any solid or hazardous waste sites or issues related to the project area. The -
databases Inciude the Permiitted Solid Waste Management Facilities, Virginia
Environmental Geographic Information Systems (Solid Waste, Voluntary Remediation
Program, and Petroleum Release sites), Comprehensive Environmental Response,
Compensation and Liability Act Fagilities, and Hazardous Waste Facilities databases.
Access to these data bases is discussed in DLPR's detalled comments attached to this
response.
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(i) Pollution Prevention

DEQ encourages all projects and facilities to implement pollution prevention principles,
including the reduction, reuse, and recycling of all solid wastes generated. All
hazardous wastes should be minimized, and managed properly

6(d) Requirements. Material that is suspected of contamination or wastes that are
generated must be tested and disposed of in accordance with applicable federal, state,
and local laws and regulations. All waste material must be characterized in accordance
with the Virginia Hazardous Waste Management Regulations prior.to disposal at an
appropriate facifity. It is the generator's responsibility to determine if a solid waste
meets the criteria of a hazardous waste which must be approptiately managed.

Questions or requests for further information may be directed to DEQ-LPRD, Steve Coe
at (804) 698-4029.

7. Natural Heritage Resources. Natural Heritage Resources are not spacifically
discussed in the EA,

7(a) Agency Jurisdiction. .
() Department of Conservation and Recreation

The mission of the Virginia Department of Conservation and Recreation (DCR) is to
conserve Virginia's natural and recreational resources. The DCR-Natural Heritage
Program’s (DCR-DNH) mission is conserving Virginia's biodiversity through inventory,
protection, and stewardship. The Virginia Natural Area Preserves Act, 10.1-209 through
217 of the Code of Virginia, was passed in 1989 and codified DCR's powers and duties
related to statewide biological inventory: maintaining a statewide database for
conservation planning and project review, land protection for the conservation of
biodiversity, and the protaction and ecological management of natural heritage
resources (the habitats of rare, threatened, and endangered species, significant natural
communities, geologic sites, and other natural features).

(ii) Department of Agriculture and Consumer Services

The Endangered Plant and Insect Species Act of 1979, Chapter 39, §3.1-102- through
1030 of the Code of Virginia, as amended, authorizes the Virginia Department of
Agriculture and Consumer Services (VDACS) to conserve, protect and manage
endangered species of plants and insects. The VDACS Virginia Endangered Plant and
Insect Species Program personnel cooperates with the U.S. Fish and Wildiife Service,
DCR-DNH and other agencles and organizations on the recovery, protection or
conservation of listed threatened or endangered species and designated plant and
insect species that are rare throughout their worldwide ranges. In those instances
where recovery plans, developed by the U.S. Fish and Wildiife Service, are avallable,

10
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adherence to the order and tasks outfines in the plans are followed to the extent
possible.

7(b) Agency Findings.
(I) SAV/Scallop and Reef Habitat Sites

DCR's Blotics Data System documents the presence of natural heritage resources in
the areas of these sites. However, due to the scope of the activity and the distance to
the resources, DCR-DNH does not anticipate that these activities will adversely impact
Identified natural heritage resources.

(i) Princess Anne, Great Neck North, Mill Dam Creek, and Great Neck South
Wetland Resloration/Diversification Sites

DCR supports the efforts to control Phragmites australis in the wetland restoration
areas. However, DCR has the foliowing concerns with the approach for Phragmites
australis eradication within the Princess Anne and Great Neck North sites:

1. Excavation of the upper peat layer “in order to remove as much Phragmites
australis as possible to prevent re-colonization” will likely not remove all
Phragmites rhizomes. Phragmites rhizome penetrates six feet or more into
marsh substrate. Rhizomes are very hearty and abundant in a dense stand. Re-
sprouting of any remaining rhizome will quickly overcome any new plantings.

2. Such soil disturbance is likely to encourage new Phragmites growth from seed or
rhizome fragments,

3. Excavation adds the potential for fragments of rhizome to break off and mlgrate
to other areas and astablish new stands of Phragmites.

4. Removal of the peat will also remove any surviving native seed bank.

In addition, for the Mill Dam Creek and Great Neck South sites, the proposed creation of
channels and pools will encourage Phragmites growth and the building of upland
mounds from excavated material will expand the existing Phragmites footprint.

(in) Staie-llsted Threaténed and Endangered Plant and Insect Specles
Under a Memorandum of Agreement established between VDACS and DCR, DCR
represents VDACS in commients regarding potential impacts on state-listed threatened
and endangered plant and insect species. DCR finds that the current activity will not
affect any documented state-listed plants or insects.

(iv) State Natural Area Pmservés

DCR files do not indicate the presence of any State Natural Area Preserves under the
agency's Jurisdiction in the project vicinity.

1
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7(c) Recommendations.

() Princess Anne, Great Neck North, Mill Dam Creek, and Great Neck South
Wetland Restoration/Diverslfication Sites

DCR recommends three consecutive years of herbicide treatment which is a proven
method of controlling Phragmites. In addition, soll disturbance should be minimized as
much as possible to ensure the native seed bank is avallable to re-colonize the area.
‘Please see the Marsh Invader! brochure {attachad) for more details on the control of
Phragmites.

(li) Natural Herltage Resources

Contact DCR-DNH to sscure updated Information on natural heritage resources if a
significant amount of time passes before the project is implemented, since new and
updated information is continually added to the Biotics Data System.

8. Wildlife Resources and Protected Specles. According to the EA (page 215), the
recommended plan will have no negative impacts on federally threatened or
endangered species or state species of concern, The listed species documented as
occurring or potentially occurring in the project area include five sea turtle species, one
terrestrial bird, and three shore birds. In addition, an Essential Fish Habitat (EFH)
Assessment was completed and submitted to the National Marine Fisheries Service
(NMFS). All adverse impacts are determined to be short-term during construction,
localized, and minimal.

8(a) Agency Jurisdiction.
(i) Department of Game and Inland Flsheries

The Department of Game and Inland Fisheries (DGIF), as the Commonwealth’s wildlife
and freshwater fish management agency, exercises enforcement and regulatory
jurisdiction over wildiife and freshwater fish, including state or federally listed
endangered or threatened spacies, but excluding listed insects (Virginia Code Title
29.1). The DGIF is a consulting agency under the U.S. Fish and Wildlife Coordination
Act (16 U.S.C. sections 661 et seq.), and provides environmental analysis of projects or
permit applications coordinated through DEQ and several other state and federal
agencies. DGIF determines fikely impacts upon fish and wildiife resources and habitat,
and recommends appropriate measures to avoid, reduce, or compensate for those
impacts.

(Il) Department of Health
The Virginia Department of Heajth's (VDH) Division of Shelifish Sanitation (DSS) is

responsible for protectang the health of the consumers of moliuscan shelifish and
crustacea by ensuring that shellfish growing waters are properly classified for

12
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harvesting, and that molluscan shelifish and crustacea processing facilities meet
sanitation standards.

8(b) Agency Findings.
() Department of Game and Infand Fisheries

DGIF did not respond to DEQ's raquest for comments on the EA. However, DGIF
previously responded to the Federal Consistency Determination submitted by the Corps
for the proposal, which was accompanied by the Draft EA for background information.
DGIF found that the Draft EA documented a number of federal- and state-listed species
from the project area. The Draft EA concluded that the project is not likely to result in
adverse impacts upon listed species. However, without detailed information about each
proposed project site, DGIF was unable to determine whether listed species may be
located at any particular site and vulnerable to adverse impacts.

(ii) Department of Heaith

VDH-DSS finds that the project includes reef construction and shellfish restoration
efforts In waters currently closed to direct shellfish harvest. VDH-DSS would not _
oppose the project provided that the Corps understands this limitation, and the site(s)
can be sufficiently marked and patrolied to prevent illegal harvest.

8(c) Recommendations. DGIF previously recommended that the EA be updated with
site-speciflc information to support the finding that the project is not likely to resuit in
adverse Impacts upon listed species. DGIF requested that its staff and the U.S. Fish
and Wildlife Service (USFWS) be provided the opportunity to review the information. In
addition, DGIF recommended that the EA be updated to reflect the delisting of bald
eagles within Virginia and that Virginia no longer maintains a list of “species of concern”
and, therefore, no longer designates species as such.

For additional information, contact DGIF, Amy Ewing at (804) 367 2211 and/or VDH-
DSS, Keith Skiles at (804) 864-7487.

9. Drinking Water. The EA does not discuss potential project Impacts on water supply
sources.

9(a) Agency Jurisdiction. The Virginia Department of Health (YDH), Office of Drinking
Water (ODW) reviéws projects for the potential to impact public drinking water sources
(groundwater welis and surface water intakes).

‘9(b) Agency Findings. VDH-ODW finds that there are no groundwater welis within a 1
mile radius of the project site and no surface water intakes within a five-mile radius.
The project is not within Zone 1 (up to 5 miles into the watershed) or Zone 2 (greater
than 5 miles into the watershed) of any public surface water sources.

13
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9(c) Conclusion. VDH-ODW concludes that there are no apparent impacts to public
drinking water sources due to this project.

For additional information, contact VDH-ODW, Ezekiel Dufore at {804) 864-7201.

10, Historic Structures and Archaeolagical Resources. According to the EA (page
58), an inventory of sites in the Virginia Department of Historic Resources {DHR)
database within a haif mile of the potential Lynnhaven River restoration sites resulted in
a list of 58 sites, most of which are 20th century houses. No sites wera found within the
restoration areas themselves aithough there are two historic sites that are adjacent to
restoration areas.

10(a) Agency Jurlsdictlon. The Department of Historic Resources (DHR) conducts
reviews of projects to determine their effect on historic structures or cuitural resources
under its jurisdiction. DHR, as the designated State’s Historic Preservation Office,
ensures that federal actions comply with Section 106 of the National Historic
Preservation Act of 1966 (NHPA), as amended, and its implementing regulation at 36
CFR Part 800. The NHPA requires federal agencies to consider the effects of federal
projects on properties that are listed or eligible for listing on the National Register of
Historic Places. Section 106 also applies if there are any federal involvements such as
licenses, permits, approvals or funding.

10({b) Requirement. DHR did not respond to DEQ's request for comments on the EA.
However, in comments submitted in response to the FCD praviously submitted by the
Corps for the proposal, DHR noted that the Corps or its agents must consult directly
with DHR on individuat activities carried out under this initiative as stated in Section
11.11 of the Draft EA, and pursuant to Section 106 of the National Historic Preservation
Act (as amended) and its implementing regulations codified at 36 CFR Part 800 which
require federal agencies ta consider the sffects of their undertakings on historic
properties. :

For additional information, contact DHR, Roger Kirchen at (804) 482-6091.
11. Regional Planning District.

11(a) Jurisdictlon. In accordance with the Code of Virginia, Section 15.2-4207,
planning district commissions encourage and facilitate local government cooperation
and state-local cooperation in addressing, on a regional basis, problems of greater than
local significance. The cooperation resulting from this is intended to facilitate the
recoghition and analysis of regional opportunities and take account of regional
influences in planning and implementing public policies and services. Planning district
commissions promote the orderly and efficient development of the physical, social and.
economic elements of the districts by planning, and encouraging and assisting localities
to plan, for the future.

14
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11(b) Regional Comments. The Hampton Roads Planning District Commission
(HRPDC) reviewed the EA and consulted with the City of Virginia Beach regarding the
project. According to the HRPDC, the project appears to be consistent with local and
regional plans and policies. -

For' additional information, contact HRPDC, Dwight Farmer at (757) 420-8300.
REGULATORY AND COORDINATION NEEDS

1. Surface Waters and Wetlands. Proposed wetland and surface water impacts will
require authorization through the Virginia Water Protection Permit pragram pursuant to
Virginia Code §62.1-44.16:5. Review under the VWPP program is accomplished
through the Joint Permit Application process involving the VMRC, DEQ, Corps, and
local wetlands boards. Tidal wetland impacts will require review by the Virginia Beach
Wetlands Board. For additional information and coordination regarding the VWPP,
contact DEQ-TROQ, Bert Parolari at (757) 518-2166. Coordination with the Virginia
Beach Wetlands Board may be accomplished by contacting the Environment and
Sustainability Office at (757) 385-4621 and/or VMRC, Justin Worrell at (757) 247-8063

2. Subaqueous Lands. in accordance with §28.2-1203 of the Code of Virginia, a
permit must be obtained from VMRC for proposed impacts to state-owned subaqueous
lands. The submission of a JPA by the Corps will include a review by VMRC of
potential conflicts with current shellfish-lease activities related to commercial shellfish
production, including any timitations,on existing shelifish aquaculture activities from the
proposed introduction of scallops as a new marine species. For additional information
and coordination, contact VMRC, Justin Worrell at (757) 247-8068.

3. Nonpoint Source Pollution.

3(a) Erosion and Sediment Control and Stormwater Management Plans. This
project must comply with Virginia's Erosion and Sediment Control Law (Virginia Code §
62.1-44.15:61) and Regulations (9 VAC 25-840-30 et seq.) and Stormwater
Management Law (Virginia Code § 62,1-44.15:31) and Regulations (9 VAC 25-870-210
et seq.) as administered by DEQ. Activities that disturb 10,000 square feet or more of
tand (2,500 square fest or more in CBPAs) would be regulated by VESCL&R and
VSWMLE&R. Erosion and sediment control, and stormwater management requirements
should be coordinated with the DEQ Tidewater Regional Office, Noah Hilt at (757) 518-
2024, -

3(b) Virginia Stormwater Management Program General Permit for Stormwater
Discharges from Construction Actlvities. For projects involving land-disturbing
activities of aqual to or greater than one acre (2,500 square feet or more in CBPAs) and
not covered under a VWPP or Corps permit, the applicant is required to apply for
registration coverage under the Virginia Stormwater Management Program General
Permit for Discharges of Stormwater from Construction Activities (9 VAC 25-880-1 et
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seq:). Specific questions ‘regarding the Stormwater Managéement Program
raquirements should be directed to DEQ, Holly Sepety at (804) 698-4039.

4, Chesapeake Bay Preservation Areas. This project must be consistent with the
Chesapeake Bay Preservation Act (Virginia Code §§ 62.1-44.15:67 ef seq.) and
Chesapeake Bay Preservation Area Designation and Management Regulations
(Virginia Code 9 VAC 25-830-10 et seq.) as administered by DEQ. The project must be
consistent with the conditions found in 9 VAC 25-830-140 for development in RPAs.
For additional information and coordination, contact DEQ, Shawn Smith at (804) 527-
'5037.

5. Air Quality. Guidance on minimizing the emission of volatile organic compounds
(VOCs) and oxides of nitrogen (NO,) may be obtained from DEQ-TRO. Activities
associated with this project are subject to air regulations administered by DEQ. The
state air pollution regulations that may apply to the project are;

» fugitive dust and emissions control (9 VAC 5-50-60 t seq.); and
» open burming restrictions (9 VAC 5-130 et s6q.).”

Contact the City of Virginia Beach fire officials for any local requirements on open
burning. For additional information, contact DEQ-TRO, Troy Breathwaite at (757) 518-
2008.

6. Waste Management. All solid waste, hazardous waste, and hazardous materials
must be managed in accordance with aft applicable federal, state, and local
environmental reguiations. Some of the applicable state laws and regulations are:

Virginia Waste Management Act (Code of Virginia Section 10.1-1400 et seq.);
Virginia Hazardous Waste Management Regulations (VHWMR) (9 VAC 20-60);
Virginia Solid Waste Managemsnt Ragulations {VSWMR) (3 VAC 20-81); and
Virginia Reguiations for the Transportation of Hazardous Materials (8 VAC 20-
110).

Some of the applicable federal laws and regulations are:

» Resource Conservation and Recovery Act (RCRA) (42 U.S.C. Section 6901 et
seq.);

» Title 40 of the Code of Federal Regulations; and

» U.S. Department-of Transportation Rules for Transportation of Hazardous
materlais (49 CFR Part 107).

Contact DEQ-TRO, Milt Johnston at (757) 518-2151 for information on the location and

availability of suitable- waste management facilities in the project area if contaminated
sediments are encountered
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7. Natural Heritage Resources.

(i) Prlncess Anne, Great Neck North, Mill Dam Creek, and Great Neck South
Wetiand Restoration/Diverslfication Sites

For additional information and coordination on strategies for the control of Phragmites,
contact DCR-DNH, Stewardship Biologist, Kevin Heffernan at
(kevin.heffernan @dcr.virginia.gov or (804) 786-9112.

(ii) Natural Heritage Resources

Contact DCR-DNH, Rene Hypes at (804) 371-2708, to secure updated information on
natural heritage resources if a significant amount of time passes hefore the project is
implemented, since new and updated information is continually added to the Biotics
Data System. :

8. Wildlife Resources. Contact the USFWS Virginia Field Office at (804) 693-6694
and DGIF, Amy Ewing at (804) 367-2211 to discuss the site specific information
necessary to determing potential project impacts on listed species.

9. Historic and Archaeologlcal Resources. The Corps must coordinate this project
with the Department of Historic Resources pursuant to Section 106 of the National
Historic Preservation Act (as amended) and its implementing regulations at 36 CRF Part
800. For addltional information and coordination, contact DHE, Roger Kirchen at (804)
482-6091.

Thank you for the opportunity to review the Environmental Assessment for the proposed
Lynnhaven River Basin Ecosystem Restoration Project in the City of Virginia Beach.
Detailed comments of reviewing agencies are attached for your review. Please contact
me at (804) 698-4325 or John Fisher at (804) 698-4339 for clarification of these
camments.

Sincerely,

Lo H’<

Ellie L. irons, Program Manager
Environmental Impact Review

Enclosures

Ec: Cindy Keltner, DEQ-TRO
Steve Coe, DEQ-DLPR
Kotur Narasimhan, DEQ-Air
Larry Gavan, DEQ-Water
Holly Sepety, DEQ-Water
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DEPARTMENT OF THE ARMY
U.S. ARMY CORPS OF ENGINEERS
441 G STREET, NW .
WASHINGTON, DC 203141000

Planning and Policy Division MAR 06 2014

Ms, Ellie Frons

Program Manager, Environmental Impact Review
Departtment of Environmental Quality

P.O. Box 1105

Richmond, Virginia 23218

Dear Ms. Irons;

This is in response to your letier dated November 13, 2013, providing comments on the Final
Feasibility Report and Integrated Envitonmental Assessment for the Lynnhaven River Basin
Ecosystem Restoration, City of Virginia Beach, Virginia. Your comments pettain to concerns
with coordination with Virginia’s regulatory and resource agencies and compliance with
apphcable state regulations and requirements. Your letter provided a helpful summaty of our
prior coordination and commitments with your agency.

Detailed responses to each of your comments related to the project are provided in the
Enclosure, The USACE has been working with many of the commenting state agencies through
the Lynnhaven River Basin Ecosystem Restoration Project Steering Committee during the
planning of this project and looks forward to continued coordination. Many of the concerns
included in your comments have been discussed at Steering Committee mestings and
incorporated into our analysis. We are committed to continuing to work with your office and the
various state agencies as this project moves through its design and construction phases to ensure
that all stakeholder and trust resource concetns are adequately addressed.

We look forward to continuing our work together to bring this project to a successful and
environmentally responsibile completion. If you have further questions or concerns please
contact Deborah Scerno at Deborah.h scerno@usace.army.mil or (202) 761-5451,

Smcerely,

Aol By

Theodore A. Brown, P.E.
Chief, Planning and Policy Division
Directorate of Civil Works

Enclosure

Printed bn@ Recycled Paper
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ENCLOSURE

Responses to Commonyealth of Virginia
Comments during State and Agency Review of the
Final Feasibility Report and Integrated Environmental Assessment
For the Lynnhaven River Basin Ecosystem Restoration,
City of Virginia Beach, Virginia
(November 2013)

General:

The USACE has committed in the Final Feasibility Report and Integrated Environmental
Assessment to obtain all necessary permits for the project. This would include submittal of a -
Joint Permit Application (JPA) to the VMRC, DEQ, USACE and local wetland boards. The
USACE understands that the JPA will include a review by VMRC of potential conflicts with
current shellfish lease activities related to commercial shellfish production. Please note that
some comments from DEQ were “Recommendations” which are recommended but not required
and others are “Requirements” which are required per law or regulation, The page number,
agency, and distinction between recommendation and requirement are noted prior to each
comment. Agency comments are underlined. ‘

Responses to Specific Comments:

Page 2, DEQ reference VMRC, general comment: As discussed in VMRC's May 24, 2013
letter to the Norfolk District of the USACE (attached), proposed project activities may conflict
with current shellfish lease activities (i.e. coastal uses) in the Lynnhaven basin. as most of the
lower Lynnhaven is currently leased for commercial shellfish production. In addition, the
proposed establishment of submerged aquatic vegetation and scallops in identified areas may

limit existing shellfish aquaculture activities as well as public access to areas within the

Lynnhaven watershed, Accordingly, during the Joint Permit Application (JPA) review process,

pronosed project impacts to existing leases will require a notification to the leaseholder(s) of

record and conﬁunatlon that they agree w1th the pr onosed activity on theu leases The beneﬂts
X i d

reached.

Response: The non-federal sponsot, the City of Virginia Beach, Wlll acqune river
bottomlands that ate not currently leased to third parties. If the City is unable to acquire
enough acreage through unleased sites, then leased areas will be acquired through negotiation
or putchase of the leases, In addition, the City of Virginia Beach has committed to applying
for & permit from VMRC to allow the construction of the Project components on the
bottomlands and requesting a special designation by the VMRC that will designate the
Project components as areas of protection ih perpetuity.

The,USACE will continue to coordinate with VMRC and DEQ to determine the appropriate
time to submit the JPA. This will likely ocour once the City of Virginia Beach has obtained



XXXIIT

the necessary leases. The City of Virginia Beach will continue to work to obtain the real
estate needed for the project. This may include directly leasing areas that are not cutrently
leased as well as negotiating with current leaseholders to obtain their leases. The SAV and
seallop activities would be in areas set-aside for restoration purposes and therefore should not
be in conflict with either the existing shellfish activities or public access. In addition,
USACE will consider alternative protection measures such as no wake zones. These
proposed activities will continue to be coordinated with your agency.

Page 4, VMRC, 1(c) Recommendation: The project must comply with section 404 (b)(1)
guidelines of the Clean Water Act and with the Commonwealth’s wetlands mitigation policies.
Both federal and state guidelines recommend avoidance and minimization of wetlands impacts as
the first steps in the mitigation process. To minimize unavoidable impacts to wetlands and

waterways, DEQ recommends the following practices (responies provided below each bullet):

2

~* Operate machinery and construction vehicles outside of stream-beds and wetlands; use
synthetic mats when in-stream work is unavoidable.

Response: Congur as practicable, The coniractor will minimize disturbance which could
cause mud waves, ete., which may impact the hydrology of the area. Contractor will use
mats as approptiate..

+  Preserve the top 12 inches of trench material 1'emoved from wetlands for use 83 wetland
seed and root-stock in the excavated area.
Response: Typically this would be a good seed source, however, the areas being
excavated for this project are heavily infested with Phragmites. Therefore, the wetland
areas will be seeded with a natural seed mixture and the top 12 inches of matetial will be
disposed of in a manner that will reduce the spread of Phragmites.

» Design erosion and sedimentation controls in accordance with the most current edition of
the Virginia Erosion and Sediment Control Handbook. These controls should be in place
prior to clearing and grading, and maintained in good working order to minimize impacts

to State watets. “The controls should remain in place until the area is stabilized.
Response: Coneur, It will be a contract requirement for these contmls to be in place

throughout the length of the prolect

* Place heavy equipment, located in tempmaril}: impactcd wetland areas, on mats, geotextile

fabric, or use other suitable measures to minimize soil disturbance, to the maximum extent
Dracticable,
Response: Mats will be used to the maximum extent practicable, as described above and as
appropriate at each site, to minimize impacts to adJacent wetlands and minimize soil

- disturbance. .

+ Restore all temporarily disturbed wetland areas to pre-construction conditions and plant or
seed with appropriate wetlands vegetation in accordance with the cover type (emergent,
scrub-ghrub, or forested). The applicant should take all appropriate measures to promote:

revegetation of these areas, Stabilization and restoration efforts should occur mnedlgtg_ly
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after the temporary disturbance of each wetland area instead of waiting until the entire

project has been completed. '
Response: Concur, The sites will be revegetated as appropriate per site. Areas impacted

through egress and access of the site will be restored to pre-project conditions o, if part of
the project, as specified in the project.

+  Place all materials which are temporarily stockpiled in wetlands, designated for use for the
immediate stabilization of wetlands, on mats, geotextile fabric in order to prevent entry in
State waters. These materials should be managed ina manner that prevents leachates from
entering state waters and must be entirely removed within thirty days following completion
of that construction activity, The disturbed areas should be returned to their original
contours, stabilized within thirty days following removal of the stockpile, and restored to

the original vegetated state. .
Response: No stockpile areas will be in or immediately adjacent to wetlands, Locations

where the contractor does stockpile, will be protected with erosion control measures.
Stockpile areas will also be restored to their original vegetative states, -

way limits that are within 50 feet of any clearing, grading, or filling dctivities for
the life of the construction activity within that area. The project propenent should notify all

contractors that these marked areas are surface waters where no activities are to oceur.

Response: Tt will be a contract requirement to clearly mark all surface waters, including
jurisdictional wetlands, on the plans and be flagged during construction,

* Employ measures to prevent spills of fuels or lubricants into state waters, :
Response: Concur, the contractor will be required to develop and follow a spill preventlon
plan as part of their contract.

The Corps should work closely with the Wetlands Board staff to ensure that the proposal

qualifies for a local exemption.
Response: Concur, USACE will work with the local wetlands board to ensure that the

project qualifies for an exemption.

Page 5, VMRC, 1(d) Requirement: The initiation of the VWPP review process is accomplished
through the submission of a Joint Permit Application (JPA) (form MRC 30-300) to the VMRC,

Upon receipt of a TPA for the proposed surface waters impacts, VWPP staff at DEQ-TRO will
review the proposed project in accordance with the VWPP-regulations and guidance, In
addition, any potential jurisdictional impacts to tidal wetlands will be reviewed by VMRC during
the JPA review process,

Response: USACE understands this requirement and will be submitting the JPA as dlscussed :
above,

Page 6, VMRC, 2(c) Requirement: As mentioned above, the JPA review process includes an

agency review to identify potential benefits and dettiments to the marine regource and public
uses. In addition, a public interest review is undertaken including requests for comments and
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guestions. VMRC believes it is likely the project elements could change based on the public

interest review reguned for any permits needed for encroachments over state-owned submer; ged
lands.

Response: As stated above, the USACE will submit the JPA and work through that process
with VMRC and DEQ. The City of Virginia Beach will continue to work to obtain the real
estate needed for the project. This Project has included many opportumities for public input,
following USACE standard protocols, and information was provided on approximately
where the restoration activities would oceur, Opportunities for public input included early
scoping mestings, public meetings to discuss proposed alternatives, an executive steering
committee which included vatious agencies and organizations (including VMRC), as well as
the public review of the draft document and environmental assessment in the spring of 2013.
The draft document was clear that bottoms, some currently leased for oyster harvest, would
be sought for this project. We are confident that further public review will not raise any new
issues.

Pagé 6, DEQ, Reguirements:
(i) Erosion and Sediment Control and Stormwater Management Plans:According to DEQ, the

Corps and its authorized agents conducting regulated land- disturbing activities on private and

public lands in the state must comply with the Firginia Erosion and Sediment Control Law and
Regulations (VESCL&R) and Virginla Stormwater Management Law and Regulations
VSWML&R), including coverage under the general permit for stormwater discharge from
consfruction activities, and other applicable federal nonpoint source pollution mandates (e.g.
Clean Water Act-Section 313, federal consistency under the Coastal Zone Management Act).
Clearing and grading activities, installation of staging areas, parking lots, roads, buildings,
utilities, boirow areas, soil stockpiles, and related land-disturbing activities that result in the total

land disturbance of equal to or greater than 10,000 square feet {2.500 square feet in Chesapeake
Bay Preservation Areas) would be regulated by VESCL&R. Accordi the applicant must
prepare and implement an erosion and sediment control (ESC) plan to ensure.compliance with
state law and regulations, The ESC plan is submitted to the DEQ Tidewater Regional Office that
serves the area where the project is located for yeview for compliance. The applicant is
ultimately responsible for achieving project compliance through oversight of on-site contractors
regular field inspection, prompt action against non-compliant sites, and other mechanisms
consistent with agency policy. [Reference: VESCL 62.1-44.15 et s

(ii) Virginia Stormwater Management Program General Permit for Stormwater

Discharges from Construction Activities:
The portions of the project requiring VWPP permiiting ﬁom DEQ or Section 404 Clean Water
Act permitting from the Corps ate not required to obtain VSMP permitting for stormwater
discharges from construction activities. For any portions of the project not covered under the

aforementioned permits, the operator or owner of a construction project involving land-
disturbing activities equal to or greater than one acre (2,500 square feet or more in areas

analogous to CBPA) is requited to register for coverage under the General Permit for Discharges

of Stormwater from Construction Activities and develop a project specific stormwater pollution
vrevention plan (SWPPP). The SWPPP must be prepared prior to submission of the registration

statement for coverage under the general permit and the SWPPP. must address water quality and
quarntity in accordance with the VSMP Permit Regulations. General information and registration

5
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forms for the General Permit are available on DEQ's website at
hitp //www deg. vu'glma gov/Prog;ams/Water/StomwatelManagemmWSMPPemuts/C

seq,] VSMP Permit Regulahons 9 VAC 25 870-10 et seq.].

Response: An erosion and sediment control plan will be developed for the ‘wetland
testoration consfruction sites included in this project. Once a contractor has been chosen to
- constinet the project, their contract with the USACE requires them to comply with all
environmental laws, obtain necessary permits and submit required conservation plans
(including the erosion and sediment control plan). This is standard in contracts for USACE
construction projects. USACE ensures that the contractor obtains the appropriate permits,
This will be a government-approved submittal and reviewed by the technica] team, Itis
generaily accepted practice for the government to require the contractor to provide the
Stormwater Pollution Prevention Plan (SWPPP), which is then reviewed by the government.
All requirements of these regulations, as discussed above, will be executed by the contractor
with USACE oversight.

DEQ, Page 7, General Coniment; Most of the proposed projects will occur solely upon the
subaqueous bottomland of the Lynnhaven River or its tributaries, and are therefore located
outside of the jurisdiction of the Chesapeake Bay Preservation Act. Thete are, however, fout
wetland restoration projects which will occur within Resource Protection Areas {RPAs).
Wetland restoration projects are considered water dependent activities under Section 9 VAC 25-
830-140.1 of the Regulations and are permitted provided a water quality impact assessment is
submitted to DEQ in accordance with Section 9 VAC 25-830-140.6.

Response: In.compliance with the Chesapeake Bay P1 esetvation-Act for work within the
Resource Protection Area (RPA), the USACE will submit a water quality impact assessment
to the City of Vitginia Beach prior to construction. This is prepared by the USACE
coniractor and reviewed by the USACE technicd] team.

Page 8, DEQ, 5 (c) Recommendation; The Cotps should take all reasonable precautions to Limit
emissions of VOCs and NOx, principally by controlling or imiting the burning of fossil fuels,

Response: The USACE will take all reasonable precautions to limit emissions. Adr quality
impacts and measures to eliminate or control these impacts are discussed on pages 219-221
of the final report. As indicated in the report, there are no long term effects on air quality.
However, short term effects may occur during consiruction activities, but aré below the de
minimis Jevel that would requite a determination of conformity with state/locél plans,
Construction activities will be Limited to 40 hours a week for the six months expected for the
wetland restoration, for which the most fossil fuel burning equipment will be utilized.

Standard control measures such as water trucks to keep the dust down, minimization of idling
on the construction site, and other minimization measures will be implemented.

Page §, DEQ, Requirements Fugitive dust must be kept to a minimum by using control
methods outlined in 9 VAG 5-
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50-60 et seq. of the Regulations for the Control and Abatement of Air Pollution, These

precautions include, but are not limited to, the following:

s__Use, whete possible, of water or chemicals for dust control;
+ _TInstallation and use of hoods, fans, and fabric filters to enclose and vent the handling of dusty

materials;

+_Covering of open équipment for conveying materials; and

+__Prompt removal of spilled or tracked dirt or other materials from paved streets and removal of
dried sediments resulting, from soil erosion.

Response: Standard control measures such as watet trucks to keep the dust down, .
minimization of idling on. the construction site, and other minimization measures will be
implemented.

If project activities include the open burning or use of special incineration devices for the
disposal of debris, this activity must meet the requirements of 9 VAG 5-130-10 through

9 VAG 5-130-60 and 9 VAG 5-130-100 of the Regg@ions for open burning, and it may require -
a permit, The Regglattons provide for, but do not tequire, the local adoption of a model
ordinance concerning onen burning, The Corps should contact City of Virginia Beach officials
to determine what local requlrements if any, exist.

Response: No open burnmg is anticipated. If any burning were to be necessary, USACE
would coordinate ditectly with the City of Virginia Beach to determine local requirements
for this activity.

Page 9, DEQ, 6 (c)(i) Recommendations; An environmental investigation at and near the sites

selected should be conducted to identify any solid or hazardous waste sites or issues related to

the proj ject area. The databases include the Permitted Solid Waste Management Facilities,

Virginia Environmental Geographic Information Systems (Solid Waste, Voluntary Remediation

Program, and Petroleum Release sites), Comprehensive Bnvironmental Response. Compensation

and Llablhgy Act Facilities, and Hazardous Waste Facilities databases. Access to these data bases
is discussed in DLPR's detailed comments attached to thls response.

Response The measures proposed for the Lynnhaven Basin Restoration Project are not
expected to result in the identification and /or disturbance of HTRW, The Phase I
investigation of potential FITRW, in accordance with ER 1165-2-132 (USACE, 1992),
included a couple of the databases mentioned above and is located in the Environmental
Appendix of the final report. The other databases mentioned by DEQ were rocently
reviewed. The data gathered during the Phase I investigation and the feview ofthe
databases, indicated that there is no evidence that HTRW will be found within the wetland
sites, when sediment is disturbed during construction,

" Even though no HTRW is expected to be encountered, best management practices will be
employed during construction at the construction sites to avoid the suspension of seditent
and the release of any contamination into the water column. An erosion control plan will be
developed and implemented to control the entry of sediments into the tidal streams and their
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migration downstream of the work area. Turbidity curtains will be requued per
specifications.

Page 10, DEQ, 6(c)(i) Recormendations: DEQ encoutages all projects and facilities to

implement pollution prevention principles, including the reduction, reuse, and recycling of all
solid wastes generated. All hazardous wastes should be minimized, and managed properly.

Response: Concur. USACE contract specifications will maximize opportunities for
pollution prevention. All opportunities to reduce, reuse, and recycle will be incorporated inta
the plans and specifications.

Page 16, DEQ, 6(d) Requiremenis: Material that is suspected of contamination or wastes that
are generated must be tested and disposed of in accordance with applicable federal, state, and

local Jaws and regulations. All waste material must be characterized in accordance with the

Virginia Hazardous Waste Management Regulations prior to disposal at an appropriate facility.

It is the generator's responsibility to determine if a solid waste meets the criteria of a hazardous
waste which must be appropriately managed.

Response: Concur. It will be included in the specifications that if the contractor comes
across any suspected contaminated material, they are to cease all operations and notify the
contracting officer immediately, USACE would thien take appropriate action depending on
the type of material identified and applicable federal, state, and local laws and regulations.
Waste that is not contaminated will be disposed of properly, first locking for opportunities to
reduce, rense and recycle, and as a last resort hauling to an appropriate disposal location.

Pdge 11, Departuent of Conservation and Recreation, General Comment. DCR supports the
efforts to control Phragmites australls in the wetland yestoration areas. However, DCR has the

following concerns with the approach for Phragmites australis eradication within the Princess
Anne and Great Neck North sites:

1. Excavation of the upper peat layer "in order to remove as much Phragneites australis_as

possible to prevent re-colonization” will likely not remove all PAragmites rhizommes.
Phragmites thizome penetrates gix feet or more into marsh substrate. Rhizomes are very
hearty and abundant in a dense stand. Re-sprouting of any remaining rhizome will quickly
overcome any new plantings, .
2. Such soil distarbance is likely to encourage new Phragmifes growth from seed or thizome
.fsggme_nt,s_

3. Excavation adds the potential for ﬁagmen;s of thizome to break off and m1g1'ate to other

areas and establish new stands of Phi-agmites.
4, Removal of the peat will also remove any surviving native seed bank,

In addition, for the Mill Dam Creek and Great Neck South sites. the proposed creétion of

channels and pools will encourage Phragmites growth and the building of upland mounds from
excavated material will expand the existing Phragmites footprint,
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Response: Although the proposed USACE action is not standard Phragmites eradiation,
the intent of the restoration is to provide open water areas for wading birds and a variation
in elevation in the marshes. This method will create a diversified habitat to improve
aquatic habitat quality, Phragmites at these sites will still exist in some areas, but the
dense stands will be broken up with open tidal watets which do not support the growth of
Phragmites, Our design is based such that constiucted upland areas will be of a sufficient
elevation to not support Phragmifes. In addition, native vegetation will be planted to
compste with the Phragmites. It is understood that Phragmites will continue to occur in
these wetlands It is not the project goal to eradicate all PAragmites; however, it is the
project goalto provide enough elevation variation and natural vegetation to restrict
Phragmites infestation, In addition, there is an adaptive managemsnt and monitoring
program, desctibed in the final document, that will allow the project to make adjustments,
if necessauy‘

Page 12, DCR, 7(cj(i) Recommendations; Princess Anne, Great Neck North, Mill Dam Creek,
and Great Neck South Wetland Restoration/Diversification Sites: DCR recommends three
consecutive years of herbicide treatment which is a proven method of controlling Phragmites. In
addition, soil disturbance should be minimized as much as possible to ensure the native seed
banlk is available to re-colonize the ates, Please see the Marsh Invader! brochure {attached) for

more details on the control of Phragmites.

Response: Herbicide treatment will be considered for the Princess Anne site and Great Neck
North site. It would not be appropriate for the Great Neck South and Mill Dam Creek sites
which will be coristructed to increase habitat diversity, These sites already have extensive
populations of Phragmites which would be very difficult to eradicate, USACE believes the
restoration approach described in the final report (and the response to the previous question)
will provide biological benefits at these sites without totally eradicating the Phragmites.
Some of the upland sites created will be of an elevation not supportive of Phragmites and
native plantings will also be used to establish diverse populations of vegetation.

Page 12, DCR, Recommendations; Contact DCR-DNH to secute updated information on
natural heritage resources if a significant amount of time passes before the project is
implemented, since new and updated information is continually added to the Biotics Data
System,

Response: USACE will contact DCR for updated information on natural heritage resources
if a significant amount of time passes before the project is implemented.

Page 13, Depm;tment of Health, General Commeni: YDH-DSS finds that the project includes
reef construction and shellfish restoration efforts in waters currently closed to direct shellfish
harvest, VDH-DSS would not oppose the project provided that the Corps understands this

Limitation and the site can be sufficiently marked and patrolled to prevent illegal harvest,

Response: The project is not intended to provide harvesting of shellfish. The fish reefs are
designed such that neither the nuse of dredges or tongs would be possible on these reefs. In
addition, they are meant to be sanctuary areas (preserves) and an oyster “seed source” for the
rest of the basin, The USACE does not have the authority to patrol or enforce sanctuary
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. aress, Since the VMRC has this authority, the USACE will be in discussions with them on
what actions they can/will provide and any recommendations for signage/designation/etc
USACE will implement appropriate signage to mark the area — if discussions with VMRC
indicate that it will be more helpful than harmful (i.e. it will keep people away vs, indicate
where to find shellfish., There have not traditionally been enough scallops in the Lynnhaven
for the public to be interested in harvesting. If this changes before water quality is deemed
sufficient for harvesting then discussions will take place with VMRC on recommended
actions.

Page 13, DGIF, 8(c) Recommendation: Comment: 8(c) Recommendations. DGIF previously
recommended that the BA be updated with site-specific information to support the finding that
the project is not likely to result in adverse impacts upon listed species. DGIF requested that its
staff and the U.S. Fish and Wildlife Service (USFWS) be provided the opportunity to review the
_information. In addition, DGIF recommended that the EA be updated to reflect the dehstmg___
bald eagles within Virginia and that Virginia no longer maintains a list of "species of concern”

and, therefore, no longet designates species as such,

Response: Site-specific information is included in the report, however USACE will reach out

. to staff at DGIF and USFWS to ensure that site-specific information is shared and ‘
coordinated. The de-listing of the bald eagle within Virginia and the fact that Virginia no
longet maintains a “species of concern” list will be included in the errata sheet that will go in
the teport that is transmitted for authorization. USACE has coordinated with staff members
from DGIF and USFWS through the project executive steering committee throughout the
planning of the project and will continue to do so as the project moves forward.

Page 14, DHR, 10(b) Requirement: DHR did not respond to DEQ's request for comments on the
EA, However, in comments submitted in response fo the FCD previously submitted by the Corps
for the proposal, DHR noted that the Corps or its agents must consult directly with DHR on’
individual activifies carried out under this initiative as stated in Section 11.11 of the Drafi E
and pursuant to Section 106 of the National Historic Preservation Act (as amended) and its

implementing regulations codified at 36 CFR Part 800 which require federal agencies to consider
the effects of their undertakings on historic properties.

Response; The USACE submitted its findings concerning effects to historic properties from
this undertaking to VDHR on May 22, 2013 and will continue to consult ditectly with DHR
on all activities carried out under this project, as appropriate, Since no response was received
on the submittal to VDHR, according to 36 CFR 800 (no objection within 30 days of receipt
of an adequately documented finding), the USACE’s responsibilities under section 106 have
been fulfilled, In addition, informal verbal coordination has identified no issues of concern,

Emall, DGIF, General Comment;_As stated in previous comments regarding this project, a number
of state and federally-listed species have been documented from the project area. - However,
based on the project scope and location, we do not anticipate these activities to result in

significant adverse impacts upon these species or resources. We recommend coordination with
the USFWS and NOAA Fisheries Service regarding impacts upon federally listed species,

10
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Response: USACE has coordinated with USFWS and NOAA throughout the entirety of
the planning process, and a Planning Aid Report was provided in December 2010
(Appendix C of the final report). Subsequent coordination has continued o oceur with
USFWS and NMFS and will oceur through design and construction.

Email, DGIF, Recommendation We recommend conducting atiy in-stream activities during low

or no-flow conditions, using non-erodible cofferdams or turbidity curtains to isolate the
construction area, blocking no more than 50% of the sireamflow at any given time, stockpiling
excavated material in 8 manner that prevents reentry into the stream, yestoring original streambed

and streambank contours, revegetating batren areas with native vegetation, and implementing
strict erosion and sediment control measures.

~ Response: Although the proposed activities are not located in streams or streambeds, many
‘of these suggestions, such as revegetation and strict erosion and sediment control measures,
are applicable to the project and will be implemented,

Email, DGIF, Recommendation We recommend that all tree removal and ground clearing

adhere to a time of vear restriction protective of resident and migratory songbird nesting from
March 15 through August 15 of any vear.

Response: Tree removal and ground clearing will primatily occur in executing the wetland
restoration activities, Tree removal is expected to be minimal and of smaller diameter trees.
The exact timing of these activities has not been determined, however, it is likely that these
activities would occur during the fall and winter (outside of the protective time of year
restriction) to ensure the sites are ready for native wetland plantings to be planted/seeded in
the spring. If the tite of year restriction for tree cleating canriot be observed, other means of

- ensuring that resident and migratory songbird nesting is not disturbed, such as surveys and
monitoring prior to and during the copstruction activities, will be accomplished, Appropriate
avoidance measures will incorporated, if nesting is found., “This approach has been effective
in previous projects and will be used during implementation for the Lynnhaven project.

1
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EXECUTIVE SUMMARY

The purpose of this study is to evaluate ecosystem restoration within the
Lynnhaven River Basin and develop the most suitable plan of ecosystem restoration for
the present and future conditions for a 50-year period of analysis. The Lynnhaven River
Basin, a tributary to the Chesapeake Bay, is located within the City of Virginia Beach,
Virginia. This report was authorized by a resolution of the Committee on Transportation
and Infrastructure of the U.S. House of Representatives, Docket 2558, adopted May 6,
1998.

The study team, comprised of the non-Federal sponsor, the City of Virginia
Beach, and representatives of Federal, State, and local governments, identified cost-
effective and environmentally and technically sound alternatives to restore the ecosystem
within the Lynnhaven River Basin. The process integrated the U.S. Army USACE of
Engineer’s (USACE) Campaign Plan in all aspects of the study process. In particular, the
study meets Goal 2 of the Campaign Plan, which is to deliver enduring and essential
water resource solutions through collaboration with partners and stakeholders. The study
effort identified a “National Ecosystem Restoration” (NER) plan, which maximizes NER
benefits in the most cost-effective manner through the restoration of ecosystem functions.
The Recommended Plan of action is construction of the NER plan.

The principal project purpose is ecosystem restoration and includes restoration
of wetlands and submerged aquatic vegetation (SAV), reintroduction of the bay scallop,
and restoration of reef habitat.

The environmental decline of the Lynnhaven River has its roots in the
agricultural methods used in the area over a century ago. Farming practices such as the
clearing and tilling of fields resulted in increased amounts of sediment entering the water
column, while inadequate waste management practices accounted for high levels of
bacteria such as fecal coliform in the river. As the farms gave way to neighborhoods, the
bacteria levels remained high due to the increased runoff from paved surfaces and leaking
septic systems. The development of the Basin from a mostly agrarian region to a
suburban area with shopping malls, industrial parks, and office buildings, much of which
has occurred over the past 40 years, has adversely affected the biological life in and
adjacent to the Lynnhaven River Basin in various ways. Concerns in the Lynnhaven
River Basin include loss of SAV habitat, loss of reef habitat, reduced water quality,
siltation, loss of tidal wetlands, increase in invasive wetland species and loss of Bay
Scallops. Substantial local efforts are underway to address the problems identified above.

The Recommended NER Plan consists of restoration of approximately 38 acres of
wetlands, 94 acres of SAV, reintroduction of the bay scallop on 22 acres of the SAV, and
construction of 31 acres of reef habitat utilizing hard reef structures. This plan is
identified among the other alternatives as “Plan D.4.” No Locally Preferred Plan was
suggested. The NER Plan is the Recommended Plan of improvement. The project plan
is shown schematically in Figure i.



Figurei. LYNNHAVEN RIVER BASIN RECOMMENDED PTLAN

The Recommended Plan was evaluated using a discount rate of 3.75 percent and
fiscal year (FY) 2013 price levels. First costs of the project are currently estimated at
$34,413,000. Expected annual costs are estimated at $1,529,000. The baseline cost
estimate for construction in FY 2017 is $38,884,000. Details of first costs and annual
costs at FY 2013 levels are shown in Table i.

il
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Tablei. ECONOMIC ANALYSIS. FY 2013 LEVELS, 3.75% INTEREST RATE

Item October 2012 Price Level
(%

Construction 27,148,000
Adaptive Management” 1,750,000
Lands, Easements, and Rights of Way 725,000
Construction Management 2,127,000
Preconstruction, Engineering, and Design 2,663,000
Total First Costs 34,413,000

Interest During Construction 588,000

Total Investment Cost 35,001,000
Annual Costs’
Interest and Amortization 1,497,000
Average Annual Monitoring” 30,000
Average Annual OMRR&R 2,000
Total Average Annual Costs 1,529,000

1. Annual costs are amortized over a 50-year period of analysis using the current discount rate of
3.75 percent.

2. Average annual monitoring costs include various amounts for each year of the 50-year period of
analysis and for each project measure. It is expected that the initial 10 years of monitoring will be
the most intense. All monitoring costs after the initial 10 years (including the fish reefs, wetlands,
SAV, and scallops) will be the responsibility of the local sponsor, the City of Virginia Beach.

3. Adaptive management is a structured, iterative process designed to Ieam froin the lessons of the
past in order to adjust accordingly and improve the chance of project success. This discussion is
located in Section 9.5.

Agency Technical Review (ATR) on this draft report was conducted in
accordance with the USACE’ Engineering Circular (EC) 1165-2-214. The report has
been reviewed by USACE staff outside the originating office, with the review being
conducted by a regional and national team of experts in the field, and coordinated by the
National Planning Center of Expertise Ecosystem Restoration, Mississippi Valley
Division, and USACE. Comments and responses will accompany the report.
Documentation of ATR certification will accompany the report.

The Recommended NER Plan of improvement is considered to be
environmentally acceptable. The analyses and design of the recommendations contained
in this report comply with the National Environmental Policy Act (NEPA). A separate
Environmental Assessment (EA) will not be provided, since the document is a fully-
integrated report that complies with both NEPA requirements and the USACE (and
Federal) water resources planning process and its requirements. The report complies
with all applicable environmental statutes.

The report fully discusses areas of risk, uncertainty, and consequences, where that
information is appropriate, such as failure of SAV to establish due to cow nose ray

iti



foraging, boat propeller damage, or storm events resulting in freshwater surges or an
adverse change in water quality. These risks would also affect Bay Scallops which is
dependent on SAV for habitat. All recommendations made in the report are capable of
being adaptively managed, should that capability be needed. For instance, replanting
may or may not be needed on some of the wetland restoration sites depending on the
occurrence of large storms.

The Federal and non-Federal investments required to implement the current
project proposal would equate to 65-percent for the Federal share and 35-percent for the
non-Federal share. The Federal share of the project costs is currently estimated at
$22,368,000. The non-Federal share of the project costs is currently estimated at
$12,045,000. Fully funded at the baseline year of construction, FY 2017, the Federal
share of the project costs is estimated at $25,275,000 and the non-Federal share of the
project costs is estimated at $13,609,000. The Adaptive Management (AM) Plan for the
project would be implemented, as needed, within the first ten years of the project. During
this time, the AM would be cost shared with the non-Federal sponsor. After the first ten
years, it would be the non-Federal sponsor’s responsibility to maintain, rehabilitate, and
repair the restored sites at full expense.

RECOMMENDATIONS

Wetland Restoration/Diversification. Four sites within the Lynnhaven River
Basin have been identified for restoration or diversification of wetlands. Each site
currently contains established stands of the non-native, invasive, emergent plant,
Phragmites australis.

Two sites, the Princess Anne (3.82 acres) and the Great Neck North sites (19.98
acres), are selected for restoration of the indigenous salt marsh community and reduction
of the population of invasive plant species, Phragmites australis, growing on site.
Habitat restoration will involve both physical alteration of the site and herbicide
application. Within areas that are dominated by 7. australis and can be accessed by
heavy construction equipment, the P. australis stands will first be treated with an
herbicide approved for wetland use to kill existing foliage. The upper peat layer will be
excavated in order to remove as much P. qustralis material as possible to prevent
recolonization and to grade the site to the elevation optimal for the growth of Spartina
alterniflora, a native salt marsh grass that inhabits the lower marsh. Features such as
shallow pools, upland islands, and channels will be created to increase the diversity of the
marsh habitat and to allow seawater to flood the area. Finally, the bare substrate will be
planted with lower marsh plants, such as S. alterniflora, upper marsh plants, e.g. Spartina
patens, and marsh bush species including /va frutescens and Baccharus halimfolia.

Ecological function at two other sites, the Mill Dam Creek (0.9 acres) and Great
Neck South (13.68 acres) sites, will be established by increasing habitat diversity. It was
determined that the replacement of P. australis with the native marsh community would
not be successful due to tidal restriction and reestablishing the full tidal range was
prohibitively expensive. Instead, ecological function will be increased through the

v
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construction of habitat features, including islands, channels, and pools, in order to break
up the homogeneous P. australis stands. Small drainage dikes will be widened into
creeks to extend the range of tidal inundation. Shallow, open pools or “scraps” will be
created by excavating the top layer of material. The material excavated from the tidal
creeks and pools will be used to build upland mounds that will be planted with native
shrubs or grasses.

Submerged Aquatic Vegetation. The twelve selected sites are in Broad Bay (42
acres) and the Lynnhaven Mainstem (52 acres). The sites will be planted with SAV seeds
of two species, Ruppia maritima, widgeongrass, and Zostera marina, eelgrass.
Widgeongrass has a broader range of environmental tolerances than eelgrass and should
be able to quickly colonize the areas it is planted in. Seeds will be planted from small
boats, likely Carolina skiffs, which are suitable for use in shallow water. Seeds may also
be planted using divers or mechanical planters operated off a small boat (ERDC/TN
SAV-080-1 March 2008). Due to the greater environmental tolerances of widgeongrass,
early efforts will be more focused on restoring it, though restoration of eelgrass will be
attempted simultaneously in sites where it has the greatest chance for establishment.
Once the widgeongrass is established, it should provide for more stable bottom and better
water quality conditions conducive to the survival of eelgrass, which should then
proliferate over a wider area. Itis expected that the SAV beds established in the
Lynnhaven River will be a mix of widgeongrass and eelgrass, with widgeongrass
dominating. Monitoring will be done to determine the full extent of the SAV beds. SAV
adaptive management techniques will be evaluated and implemented accordingly.

Reintroduction of Bay Scallops. The 12 sites selected for reintroduction of the
bay scallop are located within the SAV restoration sites and total approximately 22 acres.
The SAV beds would be restored first, as Bay Scallops are known to prefer SAV to other
substrates. No scallop restoration would commence until a minimum of one year after
SAV restoration begins. If SAV is not successful after the first year, under the Adaptive
Management (AM) Plan, alternate restoration techniques will be evaluated and
implemented accordingly to improve the success of SAV before any Bay Scallops would
be introduced. USACE expects scallops to also colonize other substrates, such as oyster
reef habitat and macroalgae beds, particularly the red algae Gracilaria vermiculophylla,
which have been shown to improve the survival of juvenile blue crabs, Callinectes
sapidus, in a fashion similar to that of SAV beds (Falls, 2008).

Two main techniques are used in restoring Bay Scallops, direct stocking of
juveniles or adults within SAV beds or use of broodstock adults, which are kept in cages
at high densities to protect them from predators and aggregate them for increased
spawning efficiency. A combination of both techniques, broodstock adults kept in cages
as well as direct stocking of juveniles and adults, within restored SAV beds would
increase the chances for successful re-introduction of the bay scallop to the Lynnhaven
River. For broodstock, a minimum of 150,000 adults is recommended and an additional
stocking of juveniles of at least 300,000 is recommended. The adult broodstock cages
will be placed on the bottom at several locations. There are several types of cages and



netting systems available for use. The preferred time of year for scallop restoration is
from August through September.

Reef Habitat. The nine sites selected are located in the Lynnhaven Mainstem
and the Broad Bay/Linkhorn complex. The sites in the Lynnhaven would restore
approximately 10.5 total acres of low relief reefs by utilizing hard reef structures at
density of approximately 2,000 hard reef structures per acre. The low relief hard reef
structures are approximately two feet in height and three feet in width. The sites in the
Broad Bay/Linkhorn complex would restore approximately 21 total acres of high relief
reefs and consist of high relief hard reef structures at a density of 500 hard reef structures
per acre. The hard reef structures range in size from four feet four inches in height and
five and half feet in width to five feet in height and six feet wide (see Figures 6-8, Section
532).

The bottom conditions are relatively firm sandy bottom for most of the selected
sites. One site in Broad Bay has some soft bottom that would require the placement of
rock filled mats on the bottom prior to the placement of hard reef structures in order to
prevent subsidence. This area is approximately ten acres in size.

vi



Errata

Lynnhaven River Basin Ecosystem Restoration
FINAL FEASIBILITY REPORT
AND
INTEGRATED ENVIRONMENTAL ASSESSMENT

ERRATA SHEET
February 2014

The following corrections, clarifications, and augmentations are made to the final FS/EA:

1. Appendix B and Main Report.

Due to the approval process crossing fiscal years, all cost figures were updated with FY2014
costs.

Table i. ECONOMIC ANALYSIS, FY 2014 LEVELS, 3.50% INTEREST RATE

Item October 2013 Price Levels (§)

Construction 27,743,000
Adaptive Management 1,750,000
Lands, Easements, and Rights of Way 740,000
Construction Management 2,167,000
Preconstruction, Engineering and Design 2,709,000
Total First Costs 35,110,000
Interest During Construction 588,000
Total Investment Cost 35,698,000

Annual Costs

Interest and Amortization 1,521,938
Average Annual Monitoring 30,000
Average Annual OMRR&R 2,000
Total Average Annual Costs 1,553,938

2. Executive Summary, Page iv.

Updated costs to read: “The Federal and non-Federal investments required to implement the
current project proposal would equate to 65-percent for the Federal share and 35-percent for the
non-Federal share. The Federal share of the project costs is currently estimated at $22,821,500.
The non-Federal share of the project costs is currently estimated at $12,288,500.”

LRBER Study - Integrated FS/EA December 2013



Errata

3. 2.5.2 State Species, Page 46-47

It is noted that the bald eagle is no longer state-listed. In addition, Virginia no longer maintains a
list of “species of concern” and therefore, no longer designates species as such.

LRBER Study — Integrated FS/EA December 2013
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1.0 INTRODUCTION

The Lynnhaven River Basin Ecosystem Restoration Study focuses on the
Lynnhaven River Basin, a Basin encompassing approximately 64 square miles and
contained completely within the City of Virginia Beach (Figure 1). The Lynnhaven
River is the largest tidal estuary in the city and lies in the heart of the urbanized northern
half of the city. This resource has 150 miles of shoreline and hundreds of acres of marsh,
mudflat, and shallow water habitats. The river attracts significant numbers of people,
both local residents and tourists, due to the numerous recreational opportunities,
including fishing, boating, crabbing, shell fishing, and bird watching, which are available
within the system. However, the river has become increasingly impaired as the Basin has
developed from a predominantly rural to a predominantly urban/suburban region. This
conversion has subjected the river to environmental pressures that typically accompany

land development and population increases.

Figure 1. PROJECT LOCATION
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1.1 Study Authority
This study is authorized by Resolution of the Committee on Transportation and
Infrastructure of the U.S. House of Representatives, Docket 2558, adopted May 6, 1998.

The authorization states:

Resolved by the Committee on Transportation and Infrastructure of the United
States House of Representatives, that the Secretary of the Army is requested to
review the report of the Chief of Engineers on the Lynnhaven Inlet, Bay and
conmecting waters, Virginia, published as House Document 580, 80™ C. ongress,
2nd Session, and other pertinent reports, to determine whether any modifications
of the recommendations contained therein are advisable at the present time in the
interest of environmental restoration and protection and other related water
resources purposes for the Lynnhaven River Basin, Virginia.

1.2 Study Purpose and Scope

The purpose of this integrated feasibility and environmental assessment is to
provide a response to the study authority presented in the Congressional resolution. The
study authority identifies issues to be addressed in the Feasibility Study, which are:

¢ Environmental Restoration and Protection; and

e Other water related resource purposes.

The report presents the assessment of alternative plans that meet the purposes of
the study authority and determines whether the construction of altematives for
environmental restoration, protection, and related purposes for the Lynnhaven River,
Virginia, is justified and in the Federal interest. This decision is based on an appraisal of
the Federal interest and the consistency of potential solutions with current policies and

budgetary priorities.
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Figure 2. LYNNHAVEN RIVER BASIN

The scope of the study includes all existing and reasonably foreseeable future

conditions that may affect the ecosystem within the Lynnhaven River Basin and its three
main branches; the Eastern Branch, the Western Branch, and the Broad Bay/Linkhorn
Bay complex. Figure 2 shows a map of the Lynnhaven River Basin and an outline of the

watershed.

1.3 Significance of the Ecosystem

1.3.1 Institutional. The Lynnhaven River Basin is the southernmost tributary of
the Chesapeake Bay. Recognition of the Chesapeake Bay as a living national treasure
has long been a part of the regional and national conscience. More recently, the state and
federal governments have heightened that recognition. The Chesapeake Bay was the first

estuary in the United States targeted for intensive, government sponsored restoration



20

efforts. Initiated and championed first by citizens, efforts were made to stop the pollution
that had nearly killed the Bay by the early 1970s. In addition, Hurricane Agnes caused
extensive SAV loss in the Chesapeake Bay including the Lynnhaven River (Orth and
Moore 1983). The already weakened SAV beds were largely lost as a result of this
catastrophic event. The Chesapeake Bay is now the focus of an intensive state/Federal

restoration and protection effort.

In 1983 and 1987, the states of Virginia, Maryland, and Pennsylvania, the District
of Columbia, the Chesapeake Bay Commission, and the U.S. Environmental Protection
Agency (USEPA), representing the Federal government, signed historic agreements
establishing the Chesapeake Bay Program partnership to protect and restore the
Chesapeake Bay ecosystem (see Chesapeake Bay references in Appendix G). For almost
three decades, these signatories have worked together as stewards to achieve better water
quality and improvements in the productivity of living resources of the Bay. In the 1992
amendments to the Bay Program, the partners agreed to attack nutrients at their source:

upstream in the Bay's tributaries.

In 1994, Federal officials from 25 agencies and departments signed the
Agreement of Federal Agencies on Ecosystem Management in the Chesapeake Bay. This
document outlined specific goals and commitments by Federal agencies on Federal lands,
as well as new cooperative efforts by Federal agencies. These commitments were
reaffirmed when the Bay Program partners came together on June 28, 2000 to sign the
Chesapeake 2000 agreement. This comprehensive document set the course for the Bay's
restoration and protection for the next decade and beyond. Congress, recognizing that the
Chesapeake Bay is a national treasure and a resource of worldwide significance, enacted
the Chesapeake Bay Restoration Act of 2000 reauthorizing the continuance of the
Chesapeake Bay Program to implement the comprehensive cooperative restoration

program.

In addition to the Chesapeake Bay Program, other laws have been implemented to

aid in the restoration of the Bay and its tributaries. Section 704(b) of the Water
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Resources Development Act (WRDA) of 1986, as amended through Section 505 of the
WRDA of 1996; the re-authorization of Section 704(b); Section 342 of the WRDA of
2000, and the Section 704(b) as amended by Section 5021 of WRDA 2007 provided for
the restoration of oysters within the Chesapeake Bay and its tributaries. The Lynnhaven
River Basin is one of the tributaries where oyster restoration has been conducted in with
an approved USACE document recommending 111 acres of oyster reefs. To date,
approximately 63 acres of high and low relief oyster reefs have been constructed (58 by
the USACE and five by others) which now accounts for almost the entire oyster and fish
reef habitat within the Basin. These reefs are permanent sanctuaries and not to be fished
for oysters. The high-relief reefs all exceed Federal metrics for oyster restoration success
as defined by the NOAA-led Fisheries Goal Implementation Team of which the USACE
is a member. Low-relief reefs do not perform as well as high-relief reefs, and many low-
relief reefs are on a negative trajectory which will likely result in a return to an unrestored

condition in the future.

Due to inadequate funding, the remaining acres called for in the oyster restoration
plan for the Lynnhaven River have not been constructed to date, though it is hoped that
they will be in the near future. The oyster restoration project within the Lynnhaven River
Basin was the recipient of the 2009 Coastal America Award. The award recognizes
outstanding efforts and excellence in leadership for protecting, preserving, and restoring

the Nation's coastal resources and ecosystems.

In addition to Federal laws and actions, the Commonwealth of Virginia and the
City of Virginia Beach have implemented their own requirements for restoring and
protecting the Lynnhaven and the Chesapeake Bay. For instance, the Virginia Marine
Resources Commission (VMRC) has instituted conservation measures designed to reduce
the harvest of female blue crabs to address large declines in the fishery harvest. These
measures included closure of the winter dredge fishery, a closure of spawning sanctuaries
to harvest earlier, a required minimum size limit, and a requirement for larger escape
rings in crab pots. Additionally, VMRC encourages shellfish gardening under piers or

along shorelines and the use of living shorelines by allowing the construction to be done
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on some of the state owned bottom in the Lynnhaven and throughout the Chesapeake
Bay.

In 1998, major portions of the Chesapeake Bay and its tidal tributaries within
Virginia were identified as not meeting state water quality standards and were listed as
impaired. The Lynnhaven River Basin was a part of this determination as elevated fecal
coliform (FC) levels violated Virginia’s FC water quality standard in shellfish supporting
waters. The Virginia Department of Environmental Quality (VDEQ) completed a total
maximum daily load (TMDL) study for Lynnhaven Bay, Broad Bay, and Linkhorn Bay
that was approved by the USEPA in 2004. In 2006, the City of Virginia Beach developed
a TMDL implementation plan.

Implementation of the plan resulted in some of the acreage in the Lynnhaven
River Basin being opened to shellfish harvesting by lowering fecal coliform levels in
several, but not all regions of the river. Because much of the Chesapeake Bay remained
impaired in 2008, the six Chesapeake Bay Watershed States and the USEPA agreed that a
Chesapeake Bay TMDL needed to be developed. The Chesapeake Bay TMDL will
address all segments of the Bay and its tidal tributaries that are impaired. The USEPA
established the Chesapeake Bay TMDL on December 29, 2010. The TMDL identified
necessary pollution reductions for major sources of nitrogen, phosphorus, and sediment
across the District of Columbia and large sections of Delaware, Maryland, New York,
Pennsylvania, Virginia, and West Virginia. The document sets pollution limits for the
entire watershed necessary to achieve the Chesapeake Bay’s water quality standards.
This aggregate watershed loading will be divided among the Bay states and major
tributary Basins, as well as by major source categories (wastewater, urban storm water,

agriculture, and air deposition).

In addition, the City of Virginia Beach, The Trust for Public Land, and the
Chesapeake Bay Foundation have partnered to purchase and protect 122 acres known as
Pleasure House Point. Pleasure House Point is located within the Lynnhaven River
Basin, west of the Lesner Bridge and Lynnhaven Inlet. It is one of the largest

undeveloped tracts of land on the Lynnhaven River waterfront. The site had previously
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been proposed for a residential development known as Indigo Dunes and had faced fierce
public opposition during the permitting process, but now it will remain as a protected

area.

Recently, all of the laws and agreements affecting the restoration, protection, and
conservation of the Chesapeake Bay have been brought into focus under the Chesapeake
Bay Protection and Restoration Executive Order (EQ) (EO 13508,
http://executiveorder.chesapeakebay net/), signed by President Barack Obama on May
12, 2009. The EO recognizes the Chesapeake Bay as a national treasure and calls on the
Federal government to lead a renewed effort to restore and protect the Nation’s largest
estuary and its watershed. The EO tasked a team of Federal agencies to draft a way
forward for the protection and restoration of the Chesapeake Bay watershed. Asa
guiding foundation for the strategy, Federal agencies drafted a vision statement that
describes the desired conditions of the Chesapeake Bay and its watershed. This vision
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statement includes, among seven priority visions, “...a Chesapeake watershed with
sustainable, healthy populations of blue crabs, oysters, fish, and other wildlife...” and,
“...abroad network of land and water habitats that support life and are resilient to the

impacts of development and climate change.”

This team—the Federal Leadership Committee for the Chesapeake Bay—
developed the Strategy for Protecting and Restoring the Chesapeake Bay Watershed,
which was released in May 2010. That document sets out clear and aggressive goals,
outcomes, and objectives to be accomplished through 2025 by the Federal government,
working closely with state, local, and nongovernmental partners, to protect and restore
the health of the Chesapeake Bay watershed. As directed in the EQ, the Federal
Leadership Committee will produce annual action plans to describe in finer resolution the
actions to be taken in the coming fiscal year, based on the President’s annual budget
request to Congress. As a part of the Fiscal Year 2013 Action Plan, several activities
have been identified that are vital to achieving the goals of the EO. These activities

include:
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e Restore Clean Water

e Recover Habitat

e Sustain Fish and Wildlife

e Conserve Land and Increase Public Access
e Expand Citizen Stewardship

e Develop Environmental Markets

e Respond to Climate Change

e Strengthen Science

e Implementation and Accountability

The Lynnhaven River Basin Feasibility Study directly supports the Recover
Habitat and Sustain Fish and Wildlife objectives.

1.3.2 Public. The Lynnhaven River Basin is a treasured and pivotal part of the
community in Virginia Beach. It is home to thousands of boaters and residents and it has
become a daily part of life for many in the City of Virginia Beach. It is home to First
Landing State Park, which is visited by thousands each year and contains beautiful
cypress swamps and wetlands connected to the Lynnhaven River Basin. In the 1800’s,
the Lynnhaven River was the source of the world renowned oyster, the Lynnhaven
Fancy. Only recently has harvesting oysters for consumption been allowed to resume in
the watershed. Much of this is due to the efforts of the City of Virginia Beach, the
Commonwealth of Virginia, Federal partners such as USACE and USEPA, and the work
of nonprofit groups like Lynnhaven River NOW and the Chesapeake Bay Foundation.

In 2003, a committed group of local citizens came together to foster partnerships
that would apply public and private resources to the challenge of restoring and protecting
the Lynnhaven River Basin. That core group formed the nucleus of what has grown into
an award winning river restoration organization with over 3,000 members called
Lynnhaven River NOW. Lynnhaven River NOW was the recipient of the 2009

Governor’s Environmental Excellence Award and was a recognized partner in the
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Lynnhaven River Oyster Restoration Project when it received the 2009 Coastal America

Award.

The primary goal of Lynnhaven River NOW is a clean and healthy Lynnhaven
River. They have set out to identify and reduce sources of contamination in the river and
reduce nutrients, sediments, and chemicals running off of lawns, parking lots, and
roadways and out of septic systems. Through different initiatives Lynnhaven River
NOW seeks to educate and engage the community and partner organizations in restoring
and protecting the Lynnhaven River as well as to restore lost habitats such as oyster reefs,
salt marshes, and other buffers that help to filter polluted runoff and protect the river and

its marine life.

The Chesapeake Bay Foundation is another organization that is currently
addressing the ecosystem restoration challenges posed by the Chesapeake Bay. Similar
to the annual state of the bay report produced Lynnhaven River NOW, the Chesapeake
Bay Foundation also issues a report card on the environment in the Chesapeake Bay,
which grades the overall health of the Bay based on various factors. This organization
also sponsors the annual “Clean the Bay Day” that is very popular in the Lynnhaven
River Basin. The Chesapeake Bay Foundation has also partnered with Lynnhaven River
NOW and the City of Virginia Beach to construct oyster reefs within the Lynnhaven

River.

1.3.3 Technical. The Lynnhaven River has a heavily urbanized Basin that could
serve as a microcosm of the Chesapeake Bay. The entire Lynnhaven drainage area
makes up less than 0.01 percent of the Chesapeake Bay watershed. The transformation of
undeveloped land, associated with the settlement and growth of the City of Virginia
Beach, along with overfishing, climate change, and other factors, has fundamentally and
negatively altered the ecology of the Lynnhaven River. Reduced water quality, declines
in the amount of essential habitat types such as SAV, wetlands, and oyster reefs, and

smaller populations of game fish, water fowl, reef dependent finfish, and other organisms
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are all results of the alteration of the system. The deterioration of the Chesapeake Bay is

analogous to observed changes within the Lynnhaven River Basin.

Due to the efforts of the City of Virginia Beach and other organizations,
improvements to water and habitat quality have been observed in the Lynnhaven system.
However, the potential for significant environmental improvements still remains. Sea
grass beds, which stabilize bottom sediments and provide important nursery habitat for a
wide suite of marine life, have not recovered. Reef habitat, which was once very
common, and wetlands, which were once extensive throughout the Chesapeake Bay
watershed including the Lynnhaven, have been lost to development and are now almost

entirely gone from the Bay and Lynnhaven River.

To shift the Lynnhaven River back to a prior, more productive and ecologically
stable state will require a large scale effort such as is included within the proposed study.
This scale of ecological output is necessary to effect a shift in baseline conditions, and
along with abiotic controls, such as improvements in stormwater runoff and sewage
treatment plant operations, will be needed to restore the Lynnhaven River (as well as the
Chesapeake Bay) to a more productive, healthy, and stable ecological state than it is in
currently. The Lynnhaven study and the projects described herein may serve as a
microcosmic example of the level of effort that will be needed Bay-wide in order to

return regional estuarine waters to a more pristine condition.

1.4 Study Sponsors, Participants, and Coordination

The USACE, Norfolk District Engineer is responsible for conducting the overall
study in cooperation with the Executive Committee composed of representatives of the
Norfolk District and the City Manager of the City of Virginia Beach. Coordination with
field level representatives from the City of Virginia Beach, Hampton Roads Planning
District Commission, Virginia Institute of Marine Science (VIMS), VMRC, Virginia
Department of Conservation and Recreation (VDCR), VDEQ, the Virginia Department of
Health(VDOH), Lynnhaven River Now Organization, The Chesapeake Bay Foundation,
National Oceanic and Atmospheric Administration (NOAA), and U.S. Fish and Wildlife

10
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Service (USFWS) has occurred throughout the study. This coordination ensures that the
ecosystem restoration project, as proposed for the Lynnhaven River Basin, will be in
harmony with ongoing Chesapeake Bay-wide efforts of Federal, state and local
governments and that the implementation of the proposed project will produce the

primary benefit of ecosystem protection and restoration.

1.5 Reconnaissance Phase Recommendations

A Reconnaissance Study was completed in January 2004, with the certification of
the June 2002 report entitled “Section 905(b) (WRDA 86) Analysis, Lynnhaven River
Environmental Restoration, Virginia Beach, Virginia”. The objective of the
Reconnaissance Study was to determination whether or not the planning process should
proceed further, based on preliminary appraisal of the Federal interest and preliminary
analysis of potential solutions for degraded habitat within the Lynnhaven River Basin.
The report focused on six specific areas related to the degradation of natural resources in
the Basin: water quality, tidal wetlands, oyster resources, SAYV, siltation, and

contaminated sediments.

The report concluded that there are environmentally sensitive solutions that can
be formulated to result in substantial ecosystem restoration benefits. Further, the report
specifically recommended that the USACE conduct a Feasibility Study with the City of

Virginia Beach to address ecosystem restoration within the Lynnhaven River Basin.

1.6 Feasibility Study Purpose and Objectives

The Feasibility Report will present, through a plan formulation process, a
National Ecosystem Restoration (NER) Plan that reasonably maximizes ecosystem
restoration benefits compared to costs, consistent with the Federal objectives. The
selected plan will be shown to be cost-effective and justified to achieve the desired level

of output.

1.6.1 National Objective. The Federal objective of water and related land

resources project planning is to contribute to national ecosystem restoration in a manner

11
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consistent with protecting the Nation's environment, pursuant to national environmental
statutes, applicable EOs, and other Federal planning requirements. If the projected
benefits of ecosystem restoration measures exceed their estimated costs and are judged
acceptable, their construction as a Federal project would contribute to this objective and

be in the Federal interest.

1.7 Studies and Reports
Prior USACE reports, studies, and existing water projects in the vicinity of the

Lynnhaven River are listed below:

(1) Annual Report of Chief of Engineers for 1880; Senate Executive Document Number
104, 46th Congress, 2nd Session, March 3, 1879. This report evaluated the construction
of a channel in Lynnhaven, Linkhorn, and Broad Bays, with a proposed connection
between the Chesapeake Bay and the sounds of North Carolina. It was a favorable

report; however, there was no action taken by Congress.

(2) Annual Report of Chief of Engineers for 1891; House Executive Document Number
48, 51st Congress, 2nd Session, September 19, 1890. This report evaluated establishing a
waterway to connect Lynnhaven Bay with the Eastern Branch of the Elizabeth River. It

was an unfavorable report.

(3) Annual Report of Chief of Engineers for 1892; House Executive Document Number
27, 52nd Congress, 1st Session, March 3, 1891. This report evaluated placing a

breakwater in Lynnhaven Roads, the area located on the seaward side of the inlet to the
Lynnhaven River, in order to form a harbor of refuge therein. It was a favorable report,

however, there was no action taken by Congress.
(4) House Document Number 1244, 62nd Congress, 3rd Session, October 18, 1912. This

report evaluated deepening portions of the Lynnhaven River. It was an unfavorable

report.

12
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(5) Not Published, December 10, 1928. A report was completed which evaluated
construction of a channel from the mouth of Linkhorn Bay through the Narrows, Broad

Bay, Long Creek, Lynnhaven River, and Lynnhaven Inlet. It was an unfavorable report.

(6) Not Published, November 16, 1933. This report evaluated the construction of jetties
at Lynnhaven Inlet; a channel through Lynnhaven Inlet, Lynnhaven River, and the west
end of Long Creek; a land cut between Long Creek and Broad Bay; drainage ditching of
adjacent marshes; a sewerage disposal plant; and a culvert and flume to connect Linkhom

Bay with the Atlantic Ocean south of Virginia Beach. It was an unfavorable report.

(7) Not Published, March 5, 1938. This report evaluated construction of a channel in
Lynnhaven Bay, Lynnhaven Inlet, and the Lynnhaven River. It was an unfavorable

report.

(8) Lynnhaven Inlet, Bay and Connecting Waters, Virginia; House Document Number
580, 87th Congress, 2nd Session, September 25, 1962. This report evaluated
constructing an entrance channel from Chesapeake Bay through Lynnhaven Inlet, 10 feet
deep, 150 feet wide, and approximately 3,500 feet long; a mooring and turning Basin in
Lynnhaven Bay, 10 feet deep, 1,100 feet long, and 750 feet wide; a channel 9 feet deep,
90 feet wide, and approximately 10,000 feet long from the mooring and turning Basin to
Broad Bay via the Long Creek-Broad Bay Canal; and a channel through the Narrows, 6
feet deep, 90 feet wide, and approximately 2,000 feet long. Since approximately 52
percent of the benefits presented in the report were derived from increased shellfish
production, the Board of Engineers recommended project benefits be re-examined before
construction due to the introduction of the infectious organism known as Multinucleate
Sphere X (MSX) into the Lower Chesapeake Bay. It was a favorable report and the

project was constructed in phases as funding was provided by Congress.

(9) Virginia Beach, Virginia, Canal Number 2, 1973; The document was a favorable
report and recommended construction of a canal from the Virginia Beach Boulevard

Bridge to a point 880 feet south of Potters Road Bridge. It then proceeds in a southerly
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direction, bypassing Princess Anne Plaza, until it intersects with the existing canal 700
feet north of the Ships Corner Road Bridge. From this point, it coincides with the
existing canal to Ships Corner Road Bridge. It has a bottom width ranging from 25 feet
to 80 feet and a depth of -8 feet m.s 1.

(10) Lynnhaven River, Decision Document Amendment, Chesapeake Bay Oyster
Recovery Phase IV of Section 704(b) as amended, November, 2005; The document was a
favorable report and recommended construction of 111 acres of oyster reefs within the

Lynnhaven River Basin. Approximately 58 acres have been constructed to date.

(11) Identification and Assessment of Water Quality Problems in Mill Dam Creek and
Dey Cove Tributaries of the Lynnhaven River, Virginia Beach, 2008; This study was
conducted under Section 22 of the Water Resources Development Act of 1974 to identify
and assess potential water quality problems in Mill Dam Creek, a small tributary entering
the Broad Bay branch of the Lynnhaven River from the south (Sisson et al. 2009). Mill
Dam Creek is a middle-sized tributary creek in the Lynnhaven River system, lying on the
south shore of Broad Bay. Water quality problems are associated with this creek, and
were studied using a hydrodynamic model as well as available water quality monitoring
data. It was determined that salinity is susceptible to sharp decreases resulting from
rainfall events, a 5 degree Celsius temperature increase from the confluence of Mill Dam
Creek and Broad Bay to Upper Mill Dam Creek, and a strong diurnal Dissolved Oxygen
(DO) oscillation, with intermittent hypoxic events that can last 2-3 days. The hypoxic
events were associated with sharp decreases in salinity and chl-A concentrations (rain
events). Fecal coliform modeling revealed a bacterial plume is associated in Mill Dam
Creek with significant rainfall events. In conclusion, Mill Dam Creek is a hotspot of

fecal coliform loading for Broad Bay, and prone to low water quality.

(12) A Numerical Modeling Assessment for the Implementation of a Runoff Reduction
Strategy Plan for Restoration of Thalia Creek, Virginia, Planning Assistance to States
Report (Sisson et al. 2010); identify and assess potential water quality problems in the
Thurston Branch-Thalia Creek (TB-TC) system, a small tributary at the head of the
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Western Branch of the Lynnhaven River. Thalia Creek is a small tributary creek at the
head of the western branch of the Lynnhaven River. A high resolution
hydrodynamic/water quality model was developed to assess the creek, in particular
nutrient and fecal coliform levels, as well as DO and chl A. High levels of chl A were
found, increasing with distance upstream from the confluence with the western branch,
and indicated eutrophic conditions in the Creek. DO conditions varied, with hypoxic
conditions noted and these conditions seem to be diurnal, influenced primarily by solar
insulation as well as tidal action and freshwater input from significant rainfall events.
Upper reaches of Thalia Creek typically exceed fecal coliform standards, while lower
reaches fluctuate between shellfish and recreational water standards. Nonpoint source

runoff is the primary driver of fecal coliform issues in Thalia Creek.

(13) Assessment of Oyster Reefs in the Lynnhaven River as a Chesapeake Bay Total
Maximum Daily Load Best Management Practice; The purpose/scope of this project is to
formally identify the ability of 2-dimensionally and 3-dimensionally constructed and
naturally occurring oyster reefs to remove nitrogen, phosphorus, and sediment from the
overlying water column, as a tool to meet the Chesapeake Bay TMDL requirements
(Sisson et al. 2011).

1.8 Existing Water Projects

1.8.1 Lynnhaven Inlet. The authorized project has been constructed and
provides for an entrance channel that is 10 feet deep and 150 feet wide extending 1 mile
from that depth in the Chesapeake Bay to a mooring area and turning Basin that is 10 feet
deep, 1,250 feet long, and 700 feet wide in Lynnhaven Bay, just upstream from the
Lesner Bridge at the mouth of the inlet. The project can be seen below in Figure 3. A
channel that is 9 feet deep and 90 feet wide extends eastward 2.0 miles from the mooring
area and turning Basin to Broad Bay, via the Long Creek-Broad Bay Canal. There is also
a channel that is 6 feet deep and 90 feet wide extending 0.5 mile through The Narrows
connecting Broad and Linkhomn Bays. The project has a total length of approximately 5.2
miles. The project also includes a 0.3-mile side channel that is 8 feet deep and 100 feet

wide, connecting into Long Creek.
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Approximately 180,000 cubic yards of material are dredged from the channel
every 3 years with a majority of material being deposited into a confined area just inside
and on the west shore of the inlet. The last time the project was dredged was in 2010,
Suitable sand from the channel has been used to nourish adjacent shoreline fronting the
Chesapeake Bay and has also been transported by trucks to nourish the resort strip along
the Virginia Beach oceanfront. The federal government, through the USACE, funds 100
percent of the cost to maintenance dredge this project. However, as local sponsor, the
City of Virginia Beach is responsible for the provision of adequate placement areas and
the cost of containment dikes and other site preparation. In addition, maintenance of

local access channels and berthing areas are a local responsibility.

Figure 3. TYNNHAVEN INLET
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Lynnhaven Inlet is a very busy inlet that provides access for small commercial
(blue crab harvesting, fishing and eco-tourism) and recreational vessel traffic to public
and private docking facilities within Lynnhaven Inlet and connecting waters. There are
also several seafood processing establishments and boat storage and repair facilities. In
addition, numerous recreational vessels are moored along the connecting waters and use
the inlet on a regular basis, particularly during the summer months. Two of the more
prominent users are the Virginia Pilot Association and the Association of Maryland

Pilots, both of whom have large pilot boats based inside the inlet.

1.8.2 Virginia Beach Canal No. 2. The authorized project has been constructed.
Significant changes have occurred in the flood plain since the completion of the last
report. Some reaches of the original report claimed damages for agriculture that has now
been replaced by residences. There has been significant commercial and residential

development in the area that is far above what was considered in the original report.

1.8.3 Lynnhaven Oyster Restoration. Approximately 58 acres of restored
oyster reefs have been constructed to date out of the 111 acres recommended in the
November 2005 decision document. The reefs were constructed out of shells dredged
from buried shell deposits in the lower James River, cleaned, and transported to the
Lynnhaven where they were placed at various locations in Linkhorn Bay, Broad Bay, the
Eastern Branch, and Lynnhaven Bay as high-relief (> 1 foot) shell reefs. Subsequent
monitoring has documented high recruitment to many of these reefs and currently large
numbers of oysters, some as large as 8 inches in length, can be found on the restored

reefs. These projects are shown below in Figure 4.
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Figure 4. EXISTING WATER PROJECTS

2.0 EXISTING CONDITIONS

The project area is located entirely within the Lynnhaven River Basin, which is
the southernmost tributary to the Chesapeake Bay in Virginia. The Lynnhaven River
Basin, with its three branches, the Eastern, Western, and the Broad Bay/Linkhorn Bay,
encompasses an area of land and water surface of nearly 64 square miles, which
represents less than 0.4 percent of the area of Virginia and less than 0.01 percent of the
Chesapeake Bay watershed. However, the Basin, representing one-fourth of the area of

the City of Virginia Beach, performs vital functions to the city and its residents.
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2.1 Study Area

The study area is located wholly within the boundaries of the City of Virginia
Beach, Virginia. The City of Virginia Beach is located in Southeastern Virginia,
approximately 100 miles from the state capitol in Richmond, Virginia. The Lynnhaven

River Basin is a 64 square mile tidal estuary in the lower Chesapeake Bay Watershed.

2.2 Environmental Resources

The following section of the report details the physical and biological resources of
the Lynnhaven River Basin. The river comprises over 5,000 acres of surface waters
(VDEQ, 1999). The Lynnhaven River’s major tributaries are London Bridge Creek
(Eastern Branch), Wolfsnare Creek (Eastern Branch), Great Neck Creek, Thalia Creek
(Western Branch), Buchanan Creek (Western Branch), and Pleasure House Creek.

2.2.1 Climate. The climate of Virginia Beach, Virginia is temperate, humid
subtropical, with long, warm summers and relatively short, mild winters. Average
summer temperature is 77 degrees Fahrenheit (°F), with a maximum daily average of 85
°F. The average winter temperature is 42 °F, with an average daily minimum temperature
of 33 °F. The total annual precipitation is 45 inches. During the fall and spring,
nor’easters may impact the area, causing localized flooding (U.S. Department of
Agriculture, 1985). Flooding in the Lynnhaven River basin can be caused by the
combined effects of heavy precipitation and tidal events. These flooding events range
from local nuisance flooding to more widespread events, such as flooding from

hurricanes and major nor'easters.

2.2.2 Physiography. Relief, and Drainage. Virginia is made up of three
physiographic areas: the Piedmont Plateau, the Blue Ridge and Allegheny Mountains of

the Appalachian chain, and the Atlantic Coastal Plain, also known as the Tidewater area.
The City of Virginia Beach falls into the Tidewater area. Virginia Beach has an average
elevation of 12 feet above sea level. The Virginia coast is divided into four long
peninsulas created by the Commonwealth’s four principal rivers (the Potomac,

Rappahannock, York, and James) and the Chesapeake Bay. Virginia Beach has an area
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of 497 square miles; 248 square miles consist of land and the other 249 are water. The
Lynnhaven River Basin is a small tidal estuary (64 square miles) that empties into the
Chesapeake Bay. The area is highly developed; however, there is a large amount of park
land in the area. The largest park surrounding the Lynnhaven River, First Landing State

Park, consists of salt marsh, coastal forest, open beach, and cypress swamp.

Virginia Beach is drained by four major river systems, namely the Lynnhaven,
Elizabeth, and North Landing Rivers, as well as Little Creek. The Lynnhaven and
Elizabeth Rivers and Little Creek all flow north, where they empty either into the James
River or the Chesapeake Bay. The North Landing River drains the southern part of
Virginia Beach, including drainage from West Neck Creek, and empties into Currituck
Sound (Maguire Associates, 1993). Historically, numerous manmade canals were
constructed in Virginia Beach primarily to provide drainage and flood control to the
agricultural lands when the region was predominantly rural. One of the largest of these
manmade waterways is Canal No. 2, which connects drainage from the headwaters of the
Eastern Branch of the Lynnhaven River to West Neck Creek. As the land use around
these canals has shifted from agricultural to residential and commercial, the original local
drainage patterns in these areas continue to be modified. Figure 5 shows the major

tributaries and drainage.
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Figure 5. MAJOR TRIBUTARIES AND DRAINAGE OF THE LYNNHAVEN RIVER

2.2.3 Geology and Soils. In geologic terms, the Chesapeake Bay is very young.

During the latter part of the Pleistocene epoch, which began one million years ago, the
area encompassing the Chesapeake Bay was alternately exposed and submerged as
massive glaciers advanced and retreated up and down North America. This movement
caused sea levels to rise and fall in response to glacial expansion and contraction. The
region still experiences changes in sea level, which have been observed over the past

century.

The most recent retreat of the glaciers, which began approximately 10,000 years
ago, marked the end of the Pleistocene epoch and resulted in the birth of the Chesapeake

Bay. The melting glacial ice caused an increase in sea level that submerged the coastal
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regions, including the ancient Susquehanna River Valley along with many of the river’s
tributaries. The resulting complex of drowned stream beds now forms the Chesapeake

Bay and its tidal tributaries, which includes the Lynnhaven River (USEPA, 1989).

Soils in the Lynnhaven River Basin are generally characterized as loams and
sandy loams, which overlie deep deposits of unconsolidated stratified lenticular sand and
silt, with some gravel and clay. The Virginia Beach area contains five major soil
associations, as mapped by the Natural Resources Conservation Service of the U.S.
Department of Agriculture (USDA). The Newhan-Duckston-Corolla association is found
in the northern coastal areas along the Chesapeake Bay. This association is characterized
by very permeable soils on nearly level to steep grass and shrub covered dunes, flats, and
depressions with slopes ranging from 0 to 30 percent. The soils within this association
range from excessively drained to poorly drained, with a sandy substratum. The State-
Tetotum-Augusta association occurs in the northern part of the city, on nearly sloping to
gently sloping areas on broad ridges and side slopes. The soils in this association are
characterized as well-drained to somewhat poorly drained with loamy substrates. The
Acredale-Tomotley-Nimmo association occurs mainly in the southern part of the city in
broad, flat areas, with slopes ranging only from 0 to 2 percent. The soils of this
association are characterized as poorly drained with a loamy substrate. The Dragston-
Munden-Bojac association is found on narrow ridges and side slopes in various areas of
the city. The soils in this association are characterized as nearly level, well to moderately
well drained, with a loamy substrate. The last found within Virginia Beach is
Udorthents-Urban. These soils are characterized as being formed through activities such
as excavation and filling and are often covered by impervious surfaces, such as structures
or roadways. They are nearly level to steep, well to moderately well drained soils with

loamy substrates (USDA, 1985; Maguire Associates, 1993).

2.2.4 Tides. The astronomical tides affecting the project area are semi-diurnal,
which means the tidal cycle consists of two high tides and two low tides each lunar day,
where consecutive high tides are of similar height, and consecutive low tides are of

similar height. The Lesner Bridge creates a constriction at the mouth of the Lynnhaven
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that influences the tidal flow throughout the system. Just north of the Lesner Bridge, the
tidal range is approximately three feet (Maguire Associates, 1993). Tidal range in the
Western Branch after a dredging cycle was reported as two feet (USACE, 1980).
Combined tidal flow into the Lynnhaven complex was estimated to be 342,768,805 cubic

feet (Chipman, 1948).

2.2.5 Submerged Aquatic Vegetation. SAV habitats contribute to numerous
ecological functions, including sediment stabilization, nutrient transformation and
cycling, primary production, and forage and nursery habitat for both recreationally and
commercially important fish and shellfish. However, since the late 1960's and early
1970's, human activities worldwide and specifically within the Chesapeake Bay and its
tributaries have threatened these habitats. Increased coastal development, leading to
high nutrient and sediment inputs, has altered water quality, which is a critical component
in supporting healthy seagrass populations (VDEQ, 2002b). This situation is evident in

the waters of the Lynnhaven River.

SAYV was once very abundant throughout the Chesapeake Bay, including the
study area, but has experienced significant declines beginning in the 1930’s. A large-
scale die back occurred along the entire Atlantic coast and was believed to be due to a
fungal disease. SAV did recover in the late 1930’s to a level near its former abundance in
many areas, including much of the Chesapeake Bay but not along the Eastern Shore of
Virginia, which remains mostly denuded of SAV. Photographic evidence from the late
1930’s (1938) shows that some SAV beds had recovered in the Lynnhaven River by that

time.

Since the late 1960’s, there has been a pollution induced, Bay-wide decline in
SAV abundance and distribution in the Chesapeake Bay, including the study area.
Additionally, in 1972, Tropical Storm Agnes reduced salinities significantly in the more
typically saline portions of the Bay. It also transported huge quantities of sediments and
nutrients into the Bay and its tributaries. The result was a massive die-off of SAV

throughout the Chesapeake Bay and its tributaries. Many areas became denuded of SAV
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at this time and remain so today. This did not occur in the Lynnhaven River, where small
SAYV beds recovered within a few years and persisted at varying locations and extents

until 2005, when another die off occurred. Some recovery has occurred in the Bay.

The SAV declines in the Chesapeake Bay and its tributaries have been caused
primarily by three phenomena historically, and a fourth new problem: (1) runoff of
agricultural herbicides, (2) erosional inputs of fine-grain sediments, (3) nutrient
enrichment, as well as associated algal growth and anoxia, and (4) increasing water
temperatures, which are causing larger and more frequent summer die-backs of eelgrass.
Secondary factors include direct removal of SAV for use as packing material for fresh
seafood; damage to SAV beds by clam dredging; damage to SAV beds by boat traffic,
both commercial and recreational; and loss of protected areas due to erosion of protecting

coves, islands, and other landmasses.

To provide incremental measures of progress, the Chesapeake Bay Program has
established a tiered approach to SAV restoration in the form of targets for the Chesapeake
Bay. The Tier I goal for the Lynnhaven River segment, which comprises the entire
Basin, is 175.0 acres (Orth et al. 2003), which has not been met since aerial monitoring
efforts were initiated in the 1970's. Tier I is considered the best habitat within the one
meter contour (presence of SAV has been documented in these areas in recent (post
1971) years. The Tier II target, which corresponds with the one meter (3.28 ft) contour,
is 1,337 acres, and the Tier III target, which corresponds with the two meter (6.56 ft)

contour, is 1,603 acres.

According to the most recent information collected by VIMS on the 2010
distribution of SAV in the Chesapeake Bay, several small beds exist in the vicinity of
Broad Bay, with the largest bed in the southeast corner of Broad Bay. These are the first
beds larger than one acre seen in the Lynnhaven since 2005. Species composition of the
beds is reported as widgeon grass (Ruppia maritima) and eelgrass (Zostera marina) (Orth

et al., 2003).
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2.2.6 Bay Scallops. Seaside lagoons once provided habitat for Bay Scallops until
the 1930°s when the habitat was destroyed by the “Storm King” hurricane (Seitz et al.
2009) and subsequent SAV die off. Since that time, scallops have not been present in the
Lynnhaven Bay system or other former habitat along Virginia’s lower Eastern Shore.
There are no known scallop populations large enough to encourage recruitment to the
area in any numbers. Left alone, it is unlikely scallops will recolonize the Lynnhaven

Bay River system or any other nearby habitat.

2.2.7 Wetlands. The Lynnhaven River is a uniquely valuable ecological resource
because the Basin contains the largest estuary in the City of Virginia Beach. Tidal
wetlands, also called salt marshes, are areas between the land and ocean that periodically
become flooded with salt or brackish water due to tidal action. These areas are typically
covered with dense stands of salt-tolerant plants. Wetlands perform many essential
environmental functions, such as buffering the shore from erosion caused by boat wakes,
providing habitat for terrestrial and aquatic organisms, and filtering upland runoff, among
others. As Virginia Beach has developed into an urban center, the acreage of wetland
habitat in the Lynnhaven River has decreased, similar to losses experienced nationwide.
Therefore, the remaining tidal wetlands are extremely important to the ecological

integrity of the system.

More than half of the salt marshes in the United States have been lost. The
Lynnhaven system has also experienced large amounts of tidal wetlands losses. An early
survey of wetland resources within the project area was completed in 1979 by Barnard
and Doumlele. This study described 860 acres of tidal wetlands present within the Basin.
Most salt marshes observed during this survey were described as fringe marshes, which
are narrow bands of salt marsh usually less than 33 feet in width, and pocket marshes that
were dominated by wetland plant species, specifically saltmarsh cordgrass (Spartina
alterniflora), saltmeadow grasses (Spartina patens and Distichlis spicata), black
needlerush (Juncus roemerianus), and saltbushes (/va frutescens and Baccharis
halimifolia), that are typically found in marshy areas of the Atlantic Coast. The authors

of the report noted that the marshes in the Lynnhaven Basin were under stress from
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human activities and that some areas, notably within Linkhom Bay, were highly

developed and extensively bulkheaded.

The most recent wetland survey of the Lynnhaven Basin, completed in 2007,
concludes that the tidal wetlands have been altered in size and shape through
development, storms, and climate change since the 1979 survey (Berman, 2009). In total,
699.3 acres of tidal wetlands still remain in the Lynnhaven Basin. The report describes a
larger area of shoreline (approximately 29 percent when marsh islands were excluded
from the calculations) had been hardened through the use of bulkhead, riprap, or some
other engineered protections. Even with the increase in development, the Lynnhaven
Basin still contained several extensive marsh complexes. The largest concentration of
tidal wetlands was found at the headwaters of the Western Branch. Marsh islands and

fringe marshes are now the two most common marsh configurations.

Marsh islands are one of the two most prevalent marsh types (in addition to fringe
marshes) that make up the extant tidal wetlands within the Lynnhaven Basin. As the
name implies, marsh islands are isolated areas of marsh that are surrounded on all sides
by open water. The islands may contain areas of both high and low marsh plant
communities and even trees at the highest elevations of the interior sections. In the 1979
survey of tidal wetlands in the Lynnhaven Basin, over 130 acres of marsh islands were
identified (Bamard and Doumlele 1979). In a more recent study completed in which
VIMS analyzed the impact of sea level rise on the tidal wetlands in the Lynnhaven Basin,
it is predicted that the majority of marsh islands would be lost by 2100 if sea level rise
increases to .289 inches (7.35 mm) per year (Berman, 2009). More detailed discussion of

potential sea level rise is found is section 2.2.10.

In addition to shoreline stabilization efforts, such as bulkheads and riprap, large
areas of tidal wetlands have been lost through the installation of small, privately owned
dams. These dams were constructed for a variety of reasons including the creation of

farm ponds in the late nineteenth century, recreational uses, aesthetics, and stormwater
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impoundments which all create small, shallow, brackish lakes. More than 20 of these

dams are located within the Lynnhaven Basin.

Another negative and well documented trend within marsh ecosystems along the
northern and middle Atlantic Coast of the United States has occurred relatively recently.
Native plants have been replaced by an invasive species, Phragmites, also known as
common reed, over the last several decades (Havens et al., 1997; Chambers et al., 1999;
Amsberry et al., 2000; Meyerson et al., 2000; Weinstein et al., 2000). Although fossil
records have demonstrated that Phragmites has been present in the United States since
the Cretaceous Period (Berry, 1914; Lamotte, 1952), the abundance and range of
Phragmites have increased dramatically since the 1900’s (Rice et al., 2000). Recently,
two separate genotypes of common reed, a form native to North America and a European
form, have been identified. It is the second of these lineages or the European form which
is the more invasive and is responsible for the dramatic expansion of Phragmites

throughout the East Coast (Saltonstall, 2002).

Phragmites invades disturbed areas more readily than undisturbed sites. Both
natural disturbances, such as storms and wave action, and human activities, such as soil
exposure and vegetation removal, provide opportunities for invasion. Once established,
Phragmites often spreads rapidly because it has a number of advantages over the native
grass species, including a longer growing season and the ability to alter marsh ecosystem
to meet the species’ optimal growing conditions. The plant is extremely difficult to
eradicate from a site. The plant can propagate from either seed or rhizomes, and it

produces a thick mat of rhizomes which will continue to sprout if not entirely removed.
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2.2.8 Aquatic Fauna.

2.2.8.1 Commercial Benthos - The Lynnhaven River once supported a productive
oyster fishery and the world renowned “Lynnhaven Fancy” was an important component
of the local economy. According to the Virginia Qyster Heritage Program, the peak of
Virginia’s oyster harvesting occurred in the 1900's, when annual catches exceeded nine
million bushels. Production from leased oyster grounds in the Lynnhaven approached
400,000 pounds per year from 1929-1930; however, by 1931, small portions of the
system were being condemned for direct market due to bacteria levels (Neilson, 1976).
By 1958, landings had decreased to four million bushels and by 1975, the entire
Lynnhaven estuary was under shellfish condemnation, due to unacceptably high fecal
coliform levels. Since that time, small areas have been reopened and closed periodically,
namely in the Broad Bay/Linkhorn Bay area (Hayes et al., 1988). Total landings for the
1997-1998 season were 14,295 bushels, only one percent of the catch from a few decades
earlier (Virginia Oyster Heritage Program, 1999). The loss of the oyster industry of the
Lynnhaven system can be attributed to degraded water quality and oyster disease

combined with the effects of overharvesting.

In addition to the loss of the oyster industry, overharvesting, disease, and
decreased water quality has caused the destruction of an essential aquatic habitat type
within the Lynnhaven River Basin. Aquatic reef, also referred to as oyster reef or fish
reef in this report, is an ecological community made up of densely packed oysters. The
oysters create three dimensional hard surfaces over the ocean bottom that provide habitat
for a complex and diverse community that includes both fish and invertebrates.
Barnacles and mussels attach themselves to the oyster shells, while crabs and flatworms
live in the interstitial spaces between the oysters. Fish such as gobies, blennies, toadfish,
and skilletfish spend the majority of their lives in the reefs; while white perch, striped
bass, and blue crabs visit the reefs to feed. Very high densities of fish are found around
reefs. Various oyster harvest techniques developed in the 1800°s, such as mechanical
oyster dredges brought in by New England oystermen, steamboats, and steam engine
operated equipment, cause extensive damage to the reefs. These larger dredges and more

advanced equipment destroyed the complex structure of oyster reefs, resulting in flat beds
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of oysters distributed on thin layers of shell or “cultch” scattered over the open sea
bottom. With the loss of reef habitat, the majority of bottom in the Lynnhaven system

consists of soft sediment, with very little structure.

Recently, water quality has begun to improve, and in 2008, the Virginia
Department of Health opened 1462 acres of the Lynnhaven, approximately 29 percent of
the area of the entire Basin, to shellfishing. This opened some areas to shellfishing for

the first time since the 1930’s (Virginia Department of Health, 2009).

To date, a number of successful oyster habitat restoration projects have occurred
in the Lynnhaven. Two sanctuary reefs constructed by the Chesapeake Bay Foundation
are present in the Long Creek/Broad Bay/Linkhorn Bay complex. The USACE, Norfolk
District constructed approximately 28 acres of oyster reefs in 2007 and an additional 30
acres of new reefs in 2008, establishing a large oyster sanctuary refuge within the

Lynnhaven system.

In addition to oysters, three other shellfish species, the hard shell clam
(Mercenaria mercenaria), conch, and blue crabs (Callinectes sapidus), have been
harvested from the Lynnhaven River Basin. Approximately 280,000 pounds of blue
crabs, 680 pounds of conch, and 17,000 pounds, both public and private, of hard shell

clams were landed in 2008.

2.2.8.2 Noncommercial Benthos - Benthic, or bottom living, invertebrates that
are not harvested commercially are often studied extensively. Similar to the “canary in a
coal mine”, these creatures can be used to assess the current environmental conditions of
an area, because they respond predictably to both natural and anthropogenic stressors. A
significant amount of information has been gathered about the benthic communities
present in the Lynnhaven River Basin. Dr. Daniel M. Dauer of Old Dominion University
completed numerous studies on the subject in the late 1970°s and the early 1980’s. More

recent studies investigating the invertebrate population include an Environmental
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Assessment (EA) of the Western Branch of the Lynnhaven River, completed in 1993, and
a survey commissioned by USACE, Norfolk District in 2007.

Between 1979 and 1982, Dr. Dauer published six papers describing the benthic
community of the Lynnhaven River. Dauer found that the most important factor
controlling the spatial distribution of invertebrate species within the Lynnhaven Basin
was sediment type. “The Lynnhaven Bay system can be divided into organisms which
are restricted to sandy substrates and organisms which occur over a wide variety of
substrate types (Touretellotte and Dauer, 1983).” And that sites with mud substrates
closer to the headwaters generally supported lower densities, lower average abundance,
and lower biomass of benthic species than sites with sandier substrates (Dauer et al.,
1979). Dauer and his associates also concluded that increased habitat diversity (Dauer et
al., 1982b) or the exclusion of large predators (Dauer et al., 1982a) will result in
significantly higher total densities of the benthic organisms. Between 45 (Dauer et al .,
1979) and 153 (Touretellotte and Dauer, 1983) different species were collected during
each study. The majority of animals gathered were annelids (round worms), however
arthropods (crabs, shrimp, etc.), mollusks (clams, snails, etc), cnidaria (sea anemones,
etc.), and flat worms were also found. The species list from each study is included in

Table C-1 of the Environmental Appendix of this report.

An EA describing the benthic community inhabiting the Western Branch of the
Lynnhaven River and its tributaries was completed by Maguire Associates in 1993 for the
City of Virginia Beach (Maguire Associates, 1993). Similar to findings of Dauer’s
studies, results of that sampling event indicate that the benthic community is dominated
by a variety of annelid worms. Maguire Associates also concluded that, when compared
to models used by the Chesapeake Bay Program, the Western Branch supports the same
or higher than expected levels of animal abundance but lower than expected values for

community biomass.

Most recently, a survey of the benthic community within Lynnhaven River was

completed for the USACE, Norfolk District (Dauer, 2007). 135 species were collected
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during the 2007 survey; the majority of which were polychaete worms. A complete list
of all species collected during the study can be found in Table C-1 of the Environmental

Appendix.

Using a Benthic Index of Biological Integrity (BIBI), the diversity and density of
the benthic community was used as a proxy to determine the condition of project sites
(Dauer, 2007). The average BIBI value calculated for all sites is 2.1, meaning that on
average areas within the Lynnhaven Basin were “Degraded.” The Inlet area received the
highest average IBI value of 2.9, or a “Marginal” rating, while a sample site within the
Linkhorn Bay—Crystal Lake area had the lowest average BIBI score of 1.6, indicating the
area 1s “Severely Degraded.” The authors of the 2007 study concluded that the main
stressors on the Basin were “nutrient enrichment from storm water runoff, contaminants
(organic and metal) from impervious surface runoff, and storm water runoff and siltation
from land runoff that has altered bottom sediment types and represents a challenge for the

restoration and development of shellfish species.”

2.2.8.3 Freshwater Invertebrates - A single species of freshwater mussel, eastern
elliptio mussel (Elliptio complanata), and two species of freshwater crayfish, the white
river crayfish (Procambarus acutus) and a crayfish without a common name (Cambarus
acuminatus), are found within three miles of the inlet to the Lynnhaven River Basin

(VDGIF, 2010) (Table C-2).

2.2.8.4 Fish - According to the Virginia Department of Game and Inland
Fisheries’ (VDGIF) online database, Fish and Wildlife Information Service (FWIS),
several species of anadromous fish may potentially occur in the vicinity of Lynnhaven
Inlet. These include Atlantic sturgeon (Acipenser oxyrhynchus), a state species of special
concern that is currently under review for Federal listing, alewife (4losa
pseudoharengus), and gizzard shad (Dorosoma cepedianum). The catadromous fish, the
American eel (Anguilla rostrata), is also found in the Lynnhaven River Basin. A few of
the other fish species either documented or expected to occur within the project area

include banded killifish (Fundulus diaphanus), largemouth bass (Micropterus salmoides),
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spot (Leiostomus xanthurus), marsh killifish (Fundulus confluentus), and chain pickerel
(&Zsox niger). Table C-3 includes a complete list of species identified within 3 miles of

Lynnhaven Inlet (VDGIF, 2010).

Historically, 53 species of fish have been documented as occurring in the
Lynnhaven River system (Malcolm Pirnie, 1980). A fish survey was conducted on 22
February 1992 in the Western Branch (Maguire Associates, 1993) that documented ten
species. Due to the timing of the sampling event, the species identified were almost all
juveniles of resident species. Five of these species are considered of commercial and
recreational importance, namely hogchoker (7rinectes maculatus), striped mullet
(Mugil cephalus), red drum (Sciaernops ocellatus), and windowpane flounder
(Scophthalmus aquosus). The remaining five species are considered important prey
species, including Atlantic silverside (Menidia menidia), bay anchovy (Anchoa mitchelli),
mummichog (Fundulus heteroclitus), sheepshead minnow (Cyprinodon variegatus), and

striped killifish (Fundulus majalis). Atlantic silverside was the most abundant species.

A survey of the Eastern Branch of the Lynnhaven River conducted in
October 1988 identified seven fish species (Hayes et al., 1988). These species included
menhaden (Brevoortia tyrannus), sheepshead minnow, striped killifish, spot
(Leiostomus xanthurus), white perch (Morone americana), white mullet (Mugil curema),

and striped mullet (Mugil cephalus). Menhaden was the most abundant species.

In 2007, a survey designed to assess the impacts of dredging on fish communities
within tidal creeks located in the Lynnhaven Basin was completed by VIMS for the
USACE, Norfolk District. The study sampled three paired tidal creeks, one dredged and
the other undredged, on three separate occasions in August, September, and October.
The study concluded that the “tidal creeks within the Lynnhaven Bay supports diverse
and similar fish communities.” The differences in communities were attributed to
location and size of the Basin and not to dredging. In all, 30 nektonic species were
collected from the six creeks (Table C-4). 90 percent of the samples were made up of

Atlantic silversides (Menidia menidia), bay anchovy (Anchoa mitchilli), gizzard shad
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(Dorosoma cepedianum), silver perch (Bairdiella chrysoura), and Atlantic menhaden

(Brevoortia tyrannus) (Bilkovic et al., 2007).

The authors of the 2007 survey found that their results showed similar levels of
species diversity as a study performed by Schauss in 1977, which compiled 31 species
through beach seine and plankton collections. The 1977 survey concluded that the
Lynnhaven River served as significant nursery grounds for species including bay
anchovy (Anchoa mitchilli), spot (Leiostomus xanthurus), white mullet (Mugil curemay),

Gobiosoma spp. (goby), and green goby.

There were notable differences in fish communities described in the 2007 survey
compared to older study. For example, Atlantic menhaden (Alosa pseudoharengus),
gizzard shad (Dorosoma cepedianum), white perch (Morone americana), and silver perch
(Bairdiella chrysoura) were absent or in low abundance in the 1977 survey but were
prevalent in the 2007. While sheepshead minnow (Cyprinodon variegatus), spotfin
mojarra (Fucinostomus argenteus), striped killifish (Fundulus majalis), naked goby
(Gobiosoma bosc), and blackcheek tonguefish (Symphurus plagiusa) were more common
in the older survey than observed in 2007. The authors of the more recent survey
conjectured that this change in fish community was due to a reduction in marsh and

oyster reef habitats within the Lynnhaven system (Bilkovic et al., 2007).

VMRC has collected data on the landings which occur in waters of Virginia from
1978 to the present. During 2008, the most recent landing data available, more than
156,000 pounds of fin fish, valued at approximately $62,000 were reported to have been
taken from the Lynnhaven River Basin. The species that were harvested include bluefish
(1,954 1bs), butterfish (124 Ibs), catfish (12 Ibs), cobia (33 1bs), Atlantic croaker (86,501
Ibs), American eel (700 Ibs), American flounder (211 1bs), menhaden (11,283 1bs),
minnow (768 Ibs), mullet (710 1bs), porgy (75 1bs), northern puffer (18 Ibs), red drum (18
1bs), king whiting (2,127 Ibs), spiny dogfish (24 Ibs), saltwater sheepshead (10 1bs),
Spanish mackerel (31 Ibs), spot (16,312 1bs), spotted seatrout (10 1bs), striped bass
(11,064 lbs), oyster toadfish (5 Ibs), and grey seatrout (1,261 lbs). Species which were
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not caught in 2008, but have been landed in Lynnhaven during past years, include
Atlantic herring, Atlantic mackerel, black seabass, blacktip shark, common pompano,
dusky shark, false albacore tuna, gizzard shad, hickory shad, pigfish, scup, tautog, and

thresher shark (Virginia Marine Resource Commission, 2010).

Many species of fish rely on oyster reefs for all or part of their lifecycle. Oyster
reefs provide food, habitat for juveniles, and enhance survival by providing structural
refuges from predators. Certain species and species groups, such as gobies, blennies,
sheepshead, and toadfish, are exclusively associated with reef habitat (Peterson et al.
2003). Densities of these fish are found to be considerably higher on reefs than on
unstructured mud or sand bottoms. While other species such as black seabass,
sheepshead minnow, bay anchovy, and silversides are also found to aggregate around
hard reef structure, they do not spend their entire lives associated with oyster reefs. In the
2003 study, Peterson et al. concluded that 19 species of fish and large mobile crustaceans
from Virginia to Florida were more abundant around oyster reef habitat.

Even with the uncertainties associated with success of man-made oyster reefs,
Peterson ef al. estimated that the productivity fish and large invertebrate associated with
the restoration of oyster reefs would increase by 38.2 kg 10 m™ by year 20 of the reef and
50.4 kg 10 m™ 30 years after the construction of the oyster reefs, once taking into
consideration of a three percent discount rate. In 1894, Lieutenant James B. Baylor
surveyed the oyster reefs within the Lynnhaven River Basin for the Commonwealth of
Virginia. At that time, 986 acres of oyster reef existed within the Basin. Today, there are

approximately 63 acres of oyster reef in the Basin.

2.2.9 Essential Fish Habitat. The Magnuson-Stevens Fishery Conservation and
Management Act, as amended by the Sustainable Fisheries Act of 1996 (Public Law 104-
267), requires all Federal agencies to consult with the National Marine Fisheries Service
(NMFS) of the National Oceanic and Atmospheric Administration on all actions, or
proposed actions, permitted, funded, or undertaken by the agency, that may adversely
affect Essential Fish Habitat (EFH). EFH has been designated for waters within the
Chesapeake Bay (area designated by the limits North 37°00.0 N, East 76°00.0 W, South
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36°50.0 N and west 76°10.0 W) including the area of Lynnhaven Inlet and Bay for
19fish, including three skate species, which are listed in Table 1 (NOAA, 2010). The
“NMFS Essential Fish Habitat Designations™ section in the Environmental Appendix

described these species and EFH associated with each.

Table 1. NMFS LISTED FISH SPECIES WITH ESSENTIAL FISH HABITAT AND
THE SPECIFIC LIFE PHASE OCCURING WITHIN THE LYNNHAVEN RIVER

Common Name Scientific Name Eggs Larvae  Juveniles Adults
red hake Urophycis chuss - - X X
windowpane flounder  Scopthalmus aguosus - - X X
Atlantic sea herring Clupea harengus - - X
bluefish Pomatonus saltatrix - - X X
Atlantic butterfish Peprilus triacanthus X X X
summer flounder Paralicthys dentatus - X X X
Scup Stenotomus chrysops - - X X
black sea bass Centropristus striata - - X X
king mackerel Scomberomorus cavalla X X X X
Spanish mackerel Scomberomorus maculatus X X X X
Cobia Rachycentron canadum X X X X
red drum Sciaenops occelatus X X X X
sand tiger shark Odontaspis Taurus - X - X
Atlantic sharpnose

shark Rhizopriondon terraenovea ~ ~ - X
dusky shark Charcharinus obscurus - X X -
sandbar shark Charcharinus pliumbeus - X X X
clear nose skate Raja eglanteria - - X X
little skate Leucoraja erinacea - - X X
winter skate Leuncoraja ocellata - - X X

2.2.10 Sea Level Change. Sea level change (SLC) is predicted to continue in the future
as the global climate warms. A recent study by VIMS, conducted for the Norfolk
District, “Chesapeake Bay Land Subsidence and Sea Level Change” (Boone et al., 2010,
http://www . vims.edu/newsandevents/_redirects/boon_sea_level _study.php) predicts a

change in relative sea level rise ranging from 0.114 inches/year to 0.22 inches/year in the
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Chesapeake Bay. This equates to approximately one half foot of SLC to one foot of SLC
over the next 50 years. Additionally, USACE recently issued EC 1165-2-212,
“Incorporating Sea-Level Change Considerations in Civil Works Program.” This
USACE guidance provides three different accelerating eustatic SL.C scenarios including a
conservative scenario (historic rate of sea level rise), an intermediate scenario, and a high
scenario. The scenarios presented in the USACE guidance estimate SL.C thru 2064 to be
0.73 feet for the conservative approach, 1.14 feet for the intermediate approach and 2.48

feet for the high scenario.

2.3 Water Quality
2.3.1 Current Water Quality. The Clean Water Act (CWA) establishes the

basic structure for regulating surface waters quality. The CWA requires each state to
establish water quality standards for all bodies of water in its boundaries. Individual
reaches within the Lynnhaven River Basin do not meet current designated uses and are
included in the draft 2012 305(b)/303(d) Water Quality Assessment Integrated Report for
the commonwealth of Virginia (DEQ 2012). Table 2 lists the impairments reported
within the Lynnhaven River, the size of the impairment, the potential origin of the
impairment, and the current standard the state uses to judge whether the water body is

impaired.

In addition to impairments specific to the Lynnhaven River Basin, the city of
Virginia Beach must also meet the requirements of the TMDL limits for sediment and the
nutrients nitrogen and phosphorus established by the USEPA for the entirety of the
Chesapeake Bay. Nutrients, i.e. nitrogen and phosphorus, continue to enter the system
mainly through storm water runoff. The sources of nutrients in the Lynnhaven River
System are lawn and garden fertilizer as well as pet and wildlife wastes. Nitrogen is also
air deposited in the river with cars as the primary source in the Lynnhaven watershed.
Once in the water column, excess nutrients negatively impact water quality because they
promote algae growth and algal blooms which reduce water clarity and reduce the
dissolved oxygen in the water. Sediment enters a river system thorough many paths,

including bank erosion and stormwater. High concentrations of suspended sediment will
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reduce water clarity and can smother benthic organisms as the sediment settles out of the
water column. Water clarity is essential for SAV, which provide critical water filtration

and animal habitat in a healthy aquatic ecosystem.
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The City of Virginia Beach has taken steps to meet the newly established
Chesapeake Bay TMDL’s by commissioning a study that determined the required
reduction for each pollutant, i.e. phosphorus, nitrogen, and total suspended solids (TSS),
that the City must achieve in order to comply with the EPA’s 2025 Waste Load
Allocation (WLA) (Kimley-Horn 2011). The pollutant load was estimated using 2009
land coverage data. Without including the pollutant reduction resulting from currently
existing stormwater Best Management Practices (BMP) installed in the system, study
found that the phosphorus load in the Lynnhaven River Basin was only slightly greater
than the 2025 target. 2,217 pounds/year of total phosphorus would have to be removed
from the Lynnhaven System in order to meet the WLA. The other two pollutants require
greater reductions. 126,280 pounds/year of total nitrogen and 5,243,121 pounds/year of
TSS would have to be eliminated from the system to meet the USEPA’s WLA.

2.3.2_ Water Quality Projects Within the Lynnhaven Basin. A number of
organizations have recognized the value of the Lynnhaven River system and have
implemented projects to restore the Lynnhaven River Basin. The two most prominent
groups in this effort are the City of Virginia Beach and Lynnhaven River NOW. Current
efforts are directed towards achieving a river that is unimpaired and is able to meet all of
the designated uses set by the Commonwealth of Virginia. The cumulative effect of all
of the actions being taken now and in the future would be improved water and habitat

quality.

Virginia Beach, together with Lynnhaven River NOW, petitioned the USEPA
through the VDEQ to designate the entire Lynnhaven River Basin as a “No Discharge
Zone.” This designation went into effect in 2007 and forbade boats to discharge
wastewater into the river. It is the first tidal river in Virginia to have this designation and
only the second river in the Commonwealth to be designated as such. In addition to the
designation, the city has initiated the “Boater Education and Pump Out Program”,
established pump out facilities, and provided pump out teams through the summer
boating season. The city continues to promote this program through television

advertisements and boater education classes.
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By reducing the amount of untreated or undertreated wastewater discharged by
recreational boaters, the city simultaneously addresses many of the current water quality
impairments. The amount of fecal coliform, the standard used by the USEPA to
determine if waters can sustain shellfish harvesting and consumption, entering the system
has been significantly reduced. The same can be said of the amount of enterococcus, the
USEPA’s standard for determining primary recreational use. Reducing the amount of
untreated waste from boaters also decreases the biochemical oxygen demand (BOD),
which is the measure of oxygen required to stabilize the decomposable matter present in
the waste by aerobic biochemical action. Spills or discharges of poorly treated or
untreated wastewater into confined or poorly flushed areas increase the BOD and
increase the chances that the water will become hypoxic or anoxic. Finally, quantities of
nutrients, such as nitrogen and phosphorus, which were introduced into the system

through boat discharges, have been dramatically reduced.

Since the 1970’s, the City of Virginia Beach has also reduced the amount of
untreated sewage entering the Lynnhaven system through improvements to sewage
treatment in the communities surrounding the Lynnhaven River. Since 2003, the city has
invested $71.3 million in upgrades to the sanitary sewer system. These efforts included
the elimination of septic tank usage. By 2010, all but 229 of the original 11,600 septic

tanks have been eliminated from the system.

In 2007, the city took an important step towards addressing releases of untreated
sewage from the sanitary sewer system. Virginia Beach entered into a Special Order by
Consent (SOC) with the VDEQ, Hampton Roads Sanitation District (HRSD) and other
area localities for the purpose of resolving Sanitary Sewer Overflows (SSOs). This

agreement required the city to perform the following:

1. Prepare a Sanitary Sewer Evaluation Survey (SSES) Plan.
2. Perform interim repairs to existing facilities that require prompt attention under
the provisions of the Regional Technical Standards (RTS).

3. Conduct interim system improvements in conformance with the RTS.
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4. Coordinate with HRSD to develop a Regional Hydraulic Model.

5. Develop a calibrated hydrologic and hydraulic model of the City’s sanitary sewer
system.

6. Prepare a Management, Operations and Maintenance (MOM) Program.

7. Promptly report all sewage discharges in accordance with the Hampton Roads
SSO Reporting System.

8. Submit an Annual Report to DEQ.

Since Virginia Beach entered the SOC, there has been a steady reduction of SSOs.
In fiscal year (FY) 2006 a total of 81 SSOs were reported. In FY 2011, five years after
the implementation of the program, that number was reduced tol5. The incidence of
reportable SSOs the city experienced in FY 2011 decreased by 55 percent from 2010 and
by 81 percent from 2006. By connecting citizens to the sanitary sewer system and
reducing the number of SSOs, the city has reduced the amount of pollutants, including

FC, enterococcus bacteria, phosphorus, and nitrogen that degrade water quality.

The City of Virginia Beach has also taken steps to improve the quality of
stormwater entering the Lynnhaven River System. Since 2003 the city has spent $60.2
million to expand its stormwater system. As of 2011, there are 1,100 outfalls located in
the Lynnhaven Basin. The city currently uses solar aeration, bacterra and filterra units,
dry and wet ponds, and BMP’s to reduce the amount of bacteria, sediment, and nutrients
from the stormwater running into the river. In addition, hydrodynamic separators have
been installed at five stormwater outfalls. Although the hydrodynamic separators don’t
completely address pollutant inputs due to stormwater runoff, this equipment reduces the

sediment-carrying ability of storm water.

Other actions to improve the Lynnhaven River Basin initiated by the city include
the completion of a Comprehensive Stormwater Management Plan in 2010, a study that
identified over a million dollars of water quality retrofits. The city also requires strict

construction BMP’s for construction adjacent to the river and has obtained parcels such
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as Pleasure House Point (over 100 acres) in order to set the land aside as nature

preserves.

Lynnhaven River NOW has sponsored several programs in the Basin aimed at
environmental improvement. The oyster gardening program, in concert with the
Chesapeake Bay Foundation, teaches citizens through workshops how to oyster garden,
provides the oyster seed for gardening, and transplants the oysters from the oyster
gardeners to conservation reefs. The Chesapeake Bay Foundation and Lynnhaven River
NOW also partner with the City of Virginia Beach in a program to recycle oyster shell.
This program collects shell from oyster roasts and seafood festivals and provides shell
drop off locations for citizens and restaurants to use. The shell acquired through this

program is then used in the construction of oyster reefs.

Partnering with the city, Lynnhaven River NOW has also conducted an extensive,
ongoing education campaign that included installing watershed and storm drain

identification markers and conducting a campaign targeted at pet waste management.

Lynnhaven River NOW actively partners with schools, both public and private,
located within or serving students from the City of Virginia Beach, to provide
presentations and programs emphasizing water quality education and environmentally
focused curriculums. They also offer schools on site learning projects which focus on
improving water quality, such as rain barrels, “Scoop the Poop” boxes, rain gardens,
buffer gardens, and oyster gardening. Lynnhaven River NOW recognizes schools that
provide outstanding environmental education through it’s “Pearl School Award”

program.

Each year Lynnhaven River NOW issues a state of the river report. The report
provides grades on different aspects of pollution, pollution control, habitat, and
awareness of issues within the Lynnhaven River Basin. The reports have been issued

every year since 2005.
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The Chesapeake Bay Foundation is another organization that is currently addressing
the ecosystem restoration challenges posed by the Chesapeake Bay. The Chesapeake
Bay Foundation has partnered with Lynnhaven River NOW and the City of Virginia

Beach to construct oyster reefs within the Lynnhaven River.

Opyster restoration in the Lynnhaven River has been ongoing since 1997 and the
system currently has 63 acres of conservation oyster reefs. As filter feeders, oysters play
an important role in the improving and maintaining aquatic habitat and water quality. A
recent study completed by VIMS in December 31, 2011 determined that an acre of oyster
reefs in the Lynnhaven River Basin typically removes approximately 200 pounds of
nitrogen per year. The existing conservation oyster beds are supported through oyster

gardening program directed by Lynnhaven River NOW, described previously.

A new initiative to improve water quality in the Lynnhaven is the harvesting of
phragmites. The City partnered with USACE Norfolk District to complete a Section 22
study on the potential for using phragmites harvesting as a BMP for TMDLs, with
positive results. The City is currently petitioning the Chesapeake Bay Program
Coordinator of the Virginia Department of Conservation and Recreation to use the

harvesting of phragmites as a BMP.

2.3.3 Water Quality Trends. Although sections of the Lynnhaven River system

are included in the 2012 list of impaired waters, there are signs that surface water quality
is improving in the Lynnhaven River. For example, the majority of the Lynnhaven River
Basin has been delisted by the commonwealth of Virginia for PCB contamination of fish

tissue. Currently, only an area within the Eastern Branch is considered impaired.

Large improvements have been made to the levels of bacterial contaminations
within the Lynnhaven River. Only one percent of the river met the standard for shellfish
consumption in 2005. But, by 2007, the Virginia Department of Health opened 1,462
acres of the river to shellfishing. An area that large has not been open to shellfish

harvesting since 1931. Water quality has continued to improve in the watershed and an
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area of 2,047 acres, approximately 42 percent of the river, was open for shellfishing in

2011.

In previous surveys, SAV was completely extirpated from the Lynnhaven system,
even though historically SAV grew in dense beds in the river. These beds were lost due
to poor water quality. Water clarity is required for healthy SAV beds, but is diminished
by algae blooms and high concentrations of suspended sediment in the water column.
There has been some improvement in water clarity in the Lynnhaven River. In 2010,
environmental conditions had improved enough to support 6.08 acres of SAV beds and
continue to trend in a positive direction.. The District strongly believes that these
improvement trends will continue and continued implementation of water quality projects

by non-Federal entities will allow for successful restoration.

Intermittent occurrences of low dissolved oxygen (DO) have been recorded in the
Lynnhaven River watershed during the summer season, which is the reason why the river
is included in the 2012 list of impaired waters. Unfortunately, this condition is observed
in most of Virginia’s estuarine waters, the majority of which are also listed as impaired
for DO due to occasional low readings during annual monitoring programs. Without
sufficient levels of DO in the water column, aquatic organisms cannot survive. Since
2006, the area of the impairment within the Lynnhaven watershed has remained the same

at 7.9 square miles.

2.4 Terrestrial Resources

2.4.1 Avian Resources. The open water and associated marshes of the
Lynnhaven River and surrounding areas provide habitat for many North American
waterfowl species, with fringe marshes providing areas for foraging and nesting. The
Lynnhaven River Basin is located along the Atlantic flyway and serves as a stopping
point for transients and wintering grounds for northemn species. A waterfowl survey of
the Western Branch was performed by Maguire Associates on 17 February 1992 and 25

species of birds were documented, including brant (Branta bernicla), American widgeon

44



61

(4Anas americana), bufflehead (Bucephala albeoloa), and ring-billed gull (Zarus
delawarensis) (Maguire Associates, 1993).

According to the VDGIF online database, more than 200 species of birds have
been either documented or determined likely to occur in the project area. These include a
variety of shorebirds, wading birds, waterfowl, rails, and passerines. More than 30
species have been afforded state or Federal conservation status, including threatened and
endangered species, species of special concern, and candidate species. Table C-5 lists
bird species identified within a three mile radius of the Lynnhaven Inlet. Table C-9
includes state and Federally listed species, and Table C-10 includes species identified in
the Virginia Wildlife Action Plan, which is described in further detail in the section
entitled “Threatened and Endangered Species” (VDGIF, 2010).

2.4.2 Mammals. More than 40 species of mammals inhabit the area of the
proposed project, most of which are small creatures such as mice, rats, squirrels, shrews,
squirrels, rabbits, skunks, and voles. Larger mammals, which are more closely associated
with uplands, within the Lynnhaven River Basin include white-tailed deer (Odocoileus
virginianus), common grey fox (Urocyon cinereoargenteus cinereoargenteus), and
coyote (Canis lafrans). In addition, eight bat species, including the state endangered
species Rafinesque’s eastern big-eared bat (Corynorhinus rafinesquii macrotis), utilize
the project site. Wetland habitats support populations of muskrat (Ondatra zibethica),
nutria (Myocastor coypus), and raccoon (Procyon lotor). Table C-6 lists all of the

mammal species that may occur in the project area (VDGIF, 2010).

2.4.3 Reptiles and Amphibians. A variety of reptiles and amphibians are
reported to occur within the project area. Table C-7 lists more than 50 species of frogs,
toads, tree frogs, salamanders, skinks, snakes, and turtles that may be found within a

three mile radius of the Lynnhaven Inlet (VDGIF, 2010).

2.4.4 Terrestrial Invertebrates. More than ninety species of butterflies, moth,

ticks, spiders, and flies have been described by the USFWS to inhabit an area
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encompassed by a three mile radius around the Lynnhaven Inlet. A list of those species

in is Table C-8 (VDGIF, 2010).

The large number of bird species that utilized the Lynnhaven system for all or
some of their lifecycle demonstrates the environmental significance of the Lynnhaven
System for birds. Other terrestrial resources reflect the advanced development of the area
surrounding the Lynnhaven River System. Animals which can adjust to a suburban

landscape are present at the site.

2.5 Threatened and Endangered Species

2.5.1 Federal Species. VDGIF’s online FWIS database lists several Federally-
listed species that have either been documented to occur or potentially occur in the
project area. These species include five that are listed as Federally-endangered/state-
endangered, namely the red-cockaded woodpecker (Picoides borealis), roseate tern
(Sterna dougallii dougallii), hawksbill sea turtle (Erefmochelys imbricata), Kemp’s
Ridley sea turtle (Lepidochelys kempii), and leatherback sea turtle (Dermochelys
coriacea). The loggerhead sea turtle (Caretita caretta), piping plover (Charadrius
melodus), and green sea turtle (Chelonia mydas) are listed as Federally-threatened/state-
threatened. FWIS also lists three species of Federal special concern, including the bald
eagle (Haliaeetus leucocephalus), the funnel-web spider (Barronopsis jeffersi), and the
Duke’s or scarce swamp skipper (Euphyes dikesi). The bald eagle is also listed as a state
threatened species (VDGIF, 2010). The Red Knot (Calidris canutus rufa) is currently a
Federal candidate species, but it is anticipated that this species will soon be listed as
either threatened or endangered. In light of this change in classification, the impact to

this species was also considered.

2.5.2 State Species. VDGIF describes nine state-listed endangered species and
fourteen state-listed threatened species that either occur or potentially occur within the
project area. 27 avian and four non-avian species have been designated as state special
concern. The northern diamond-back terrapin (Malaclemys terrapin terrapin) and the

spotted turtle (Clemmys guttata) were listed as collection concern species. Table 3 lists
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species that have been identified as state endangered (SE), state threatened (ST), state
candidate (SC), collection concern (CC), and state special concern (SS) in addition to
Federally listed endangered, threatened, and candidate species that may be found within

three miles of the Lynnhaven inlet.

Table 3. THREATENED AND ENDANGERED SPECIES AND SPECIES OF
SPECIAL OCCURRING OR POTENTIALLY OCCURRING WITHIN A 3 MILE

RADIUS OF THE LYNNHAVEN RIVER INLET

STATUS COMMON NAME SCIENTIFIC NAME
FE/SE Woodpecker, red-cockaded Picoides borealis
FE/SE Tern, roseate Sterna dougallii dougallii
FE/SE Turtle, hawksbill (= carey) sca FLretmochelys imbricate
FE/SE Turtle, Kemp's (= Atlantic) Ridley sea | Lepidochelys kempii
FE/SE Turtle, leatherback sea Dermochelys coriacea
FT/ST Turtle, loggerhead sea Caretta caretta
FT/ST Plover, piping Charadrius melodus
FT/ST Turtle, green sea Chelonia mydas
SE Turtle, eastemn chicken Deirochelys reticularia reticularia
SE Plover, Wilson's Charadrius wilsonia
SE Bat, Rafinesque's eastern big-eared Corynorhinus rafinesquii macrotis
SE Rattlesnake, canebrake Crotalus horridus
ST Falcon, peregrine Falco peregrines
ST Sandpiper, upland Bartramia longicauda
ST Shrike, loggerhead Lanius ludovicianus
ST Sparrow, Henslow's Ammodramus henslowii
ST Tern, gull-billed Sterna nilotica
ST Treefrog, barking Hyla gratiosa
ST Lizard, eastern glass Ophisaurus ventralis
FS/ST Eagle, bald Haliaeetus leucocephalus
ST Shrew, Dismal Swamp southeastern Sorex longirostris fisheri
ST Falcon, Arctic peregrine Falco peregrinus tundrius
ST Shrike, migrant loggerhead Lanius ludovicianus migrans
FS Spider, funnel-web Barronopsis jeffersi
FS Skipper, Duke's (or scarce swamp) Fuphyes dukesi
SS Crossbill, red Loxia curvirostra
SS Sturgeon, Atlantic Acipenser oxyrinchus
SS Toad, oak Anaxyrus quercicus
SS Heron, little blue Fgretta caerulea caerulea
SS Owl, northern saw-whet Aegolius acadicus

47




64

Table 3. THREATENED AND ENDANGERED SPECIES AND SPECIES OF
SPECIAL OCCURRING OR POTENTIALLY OCCURRING WITHIN A 3 MILE
RADIUS OF THE LYNNHAVEN RIVER INLET (continued)

STATUS | COMMON NAME SCIENTIFIC NAME
SS Sparrow, saltmarsh sharp-tailed Ammodramus caudacutus
SS Tern, least Sterna antillarum
SS Warbler, Swainson's Limnothlvpis swainsonii
SS Wren, winter Troglodytes troglodytes
SS Frog, carpenter Lithobates virgatipes
SS Harrier, northern Circus cyaneus
SS Heron, tricolored Fgretta tricolor
SS Ibis, glossy Plegadis falcinellus
SS Night-heron, yellow-crowned Nyctanassa violacea violacea
SS Owl, barn Tyto alba pratincolg
SS Wren, sedge Cistothorus platensis
SS Creeper, brown Certhia Americana
SS Tern, Forster's Sterna forsteri
SS Rabbit, marsh Sybvilagus palustris palustris
SS Dickcissel Spiza Americana
SS Egret, great Ardea alba egretta
SS Finch, purple Carpodacus purpureus
SS Kinglet, golden-crowned Regulus satrapa
SS Moorhen, common Gallinula chloropus cachinnans
SS Nuthatch, red-breasted Sitta Canadensis
SS Owl, long-cared Asio otus
SS Pelican, brown Pelecanus occidentalis carolinensis
SS Tern, Caspian Sterna caspia
SS Tern, sandwich Sterna sandvicensis acuflavidus
SS Thrush, hermit Catharus gutfatus
SS Warbler, magnolia Dendroica magnolia
SS Mole, star-nosed Condylura cristata parva
SS Otter, northern river Lontra canadensis lataxina
cC Terrapin, northern diamond-backed Malaclemys terrapin terrapin
FC Red Knot Calidris canutus rufa

Source: VDGIF Online Database (latitude 36°54'28.1” and longitude 76°05' 29.4"), 2010.

KEY - FE=Federal Endangered; FT=Federal Threatened; SE=State Endangered; ST=State
Threatened; FP=Federal Proposed; FC=Federal Candidate; FS=Federal Species of Concern;
SC=State Candidate; CC=Collection Concern; SS=State Special Concern DEP = Depleted status under
the Marine Mammal Protection Act (*status is not listed by VDGIF).
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More than 130 species that are found within the Lynnhaven River Basin are
included in Virginia's Wildlife Action Plan as having the greatest conservation need. The
Action Plan outlines a ten year strategy for conserving not only the species highlighted in
the plan but all wildlife in Virginia. Species found within the project site that are
identified in Virginia’s Wildlife Action Plan are listed in Table C-10 (VDGIF, 2010).

2.6 Air Quality

The USEPA is required to set air quality standards for pollutants considered
harmful to public health and welfare. The Primary National Ambient Air Quality
Standards (NAAQS) set limits to protect public health, including the health of sensitive
populations such as asthmatics, children, and the elderly. Secondary standards set limits
to protect public welfare, including protection against decreased visibility and prevention
of damage to animals, crops, vegetation, and buildings. These standards have been
established for the following six principal pollutants called criteria pollutants (as listed

under Section 108 of the Clean Air Act):

Carbon monoxide;

Lead,

Nitrogen dioxide;

Ozone;

Particulate matter, classified by size as follows:
o An aerodynamic size less than or equal to 10 micrometers,
o An aerodynamic size less than or equal to 2.5 micrometers;

o Sulfur dioxide.

The Lynnhaven project area lies within the limits of the independent City of
Virginia Beach, Virginia. According to the VDEQ Air Regulations (Chapter 20, Section
203), the City of Virginia Beach is designated as a “maintenance area” with respect to
eight hour ozone. Maintenance areas are those geographic regions that have had a history
of nonattainment but are now consistently meeting NAAQS standards. To be
redesignated from “nonattainment” to “maintenance” an area must both meet air quality
standards and have a ten year plan for continuing to meet and maintain air quality
standards and other requirements of the Clean Air Act. The air regulations (9 VAC 5-160
— Chapter 5, section 160) set out by the VDEQ require Federal agencies to prepare a
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conformity determination if the total of both direct and indirect emissions produced by a
Federal action in a maintenance area exceeds 100 tons per year of nitrogen oxides (NOx)

or volatile organic compounds (VOC).

2.7 Noise

Noise is defined as an undesirable or “unwanted sound.” Noise affects the full
range of human activities and must be considered in local and regional planning
(NYDEC, 2001). Noise levels are measured in units called decibels. Since people
cannot perceive all pitches or frequencies equally, noise production is frequently reported
in A-weighted decibels, or dBA, where noise is weighted to correspond to human

hearing.

While there is no Federal standard for allowable noise levels, several agencies
have developed guidelines for acceptable noise levels. The Department of Housing and
Urban Development Guidelines denote Day-Night Sound Levels or DNLs (a noise rating
developed by the USEPA for specification of community noise from all sources) below
65 dBA as normally acceptable levels of exterior noise in residential areas. The Federal
Aviation Administration (FAA) denotes a DNL of 65 dBA as the level of significant
noise impact. Several other agencies, including the Federal Energy Regulatory
Commission, use a DNL criterion of 55 dBA as the threshold for defining noise impacts
in sparse suburban and rural residential areas (Schomer et al, 2001). The USACE Safety
and Health Requirements Manual provides criteria for temporarily permissible noise
exposure levels, for consideration of hearing protection, or for the need to administer

sound reduction controls (Table 4).
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Table 4. PERMISSIBLE NON-DEPARTMENT OF DEFENSE NOISE EXPOSURES

Duration/day Noise level

(hours) (dBA)
8 90
6 92
4 95
3 97
2 100
1.5 102
1 105

The City of Virginia Beach regulates noise through its Municipal Code, Title 12,
Chapter 23, Article II, Noise. The code prohibits noise exceeding 55 dBA during the
hours of 10:00 pm and 7:00 am when measured inside a private residence. During the
day, noise that can be measured inside a private residence exceeding 65 dBA is
prohibited between 7:00 am and 10:00 pm. In addition, certain construction equipment,
including cranes, cannot be operated between the hours of 9:00 pm and 7:00 am. In order
to comply with the Virginia Beach code, construction machinery would be operated for
approximately 8 hours, generating noise only during the daytime (7 am-6 pm) when

many residents are at work.

Land use immediately surrounding the Lynnhaven River is primarily residential in
nature. Limited areas of commercial use are located where Shore Drive crosses the
mouth of the river and in the upper reaches of the river where Virginia Beach Boulevard
and Independence Boulevard, two major thoroughfares in Virginia Beach, cross
tributaries of the Lynnhaven system. Additionally, a significant amount of parkland
makes up the Lynnhaven shore. Noise levels in the majority of the study area are typical
of residential and recreational activities. The sound level for a quiet residential area with
light traffic is approximately 60 dBA, while parks have lower sound levels (from 35 to 45
dBA). Increased noise levels would be experienced near the urbanized areas due to
traffic levels. A busy urban street can have a noise level between 65 dBA and 80 dBA
during the day. Noise levels fluctuate on the water with the highest levels usually

occurring during the spring and summer months due to increased tourism, boating,
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fishing, and coastal activities. Sources of noise in the Lynnhaven system include lawn
maintenance equipment (e.g. lawn mowers and weed eaters), commercial and

recreational boat traffic, and personal water craft.

2.8 Socio-Econoemic Resources

2.8.1 Population. Virginia Beach is part of the Norfolk-Virginia Beach-Newport
News Metropolitan Statistical Area (MSA), the second largest urban area in the state of
Virginia. This city is the largest one in the state with a 2000 population of 425,257, an
8.2 percent increase from 1990 (U.S. Census) and an average annual growth rate of 0.8
percent from 1990 to 2000. This rate of growth is about the same as that for the MSA as
a whole and a significant decrease from the 50 percent growth that occurred in the city
between 1980 and 1990. As of 2009, the city had an estimated population of 434,412,
which indicates an average annual growth rate of 0.2 percent since 2000 (Weldon Cooper
Center for Public Service, University of Virginia, 2010). This small growth rate indicates
that Virginia Beach’s population as a whole is leveling off as the growth rate slows.
While Virginia Beach’s earlier growth was fueled primarily by in-migration, the growth
in the last 19 years has been the result of natural increase (more births than deaths). The

migration trend has reversed itself with more people moving out than in.

Projections from the Virginia Employment Commission show Virginia Beach’s
population continuing to grow through the year 2030, reaching a figure of 493,095. This
figure represents an average annual growth rate of 0.5 percent, which is somewhat lower

than the projected rate of 0.8 through 2030 for the MSA.

2.8.2 Land Use. Virginia Beach consists of 248 square miles of land and 249
square miles of water, for a total of 497 square miles. Development in the city tends to
be concentrated in the northern half of the city with the southern portion dominated by
agricultural use and large forested tracts. The predominant land use for the developed
portions of the city is suburban residential. Residential land uses consist of low to
medium density single family dwellings located in the northern and central portions of

the city with the higher density multi-family uses located along several of the city’s main
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highways. Inrecent years, there has been a slight shift to multi-family housing units with

new construction, especially in the Town Center area (City of Virginia Beach, 2009).

Commercial development consists of primarily low intensity, suburban style
development located at major road intersections and along many of the city’s primary
arterials. It varies in size from small scale strip shopping centers to major malls, both of
which tend to have large parking areas and out parcels with gas stations, convenience
stores, and fast food restaurants. The two largest shopping areas are Lynnhaven and
Pembroke Malls. In addition to the shopping areas, there are several concentrations of

office use throughout the city.

Industrial development ranges from low to moderate intensity office industrial
parks to several heavy industrial operations. The largest industrial park is the Oceana
West Industrial Park, which contains approximately 1,024 acres. The heavy industry
operations are scattered throughout the city, and these operations serve mainly as central
offices and storage/repair yards for construction equipment and materials (City of

Virginia Beach, 2009).

The second largest category of land use after residential is agricultural, which
covers 30 percent of the total acreage as of 2007. Most of the agricultural land can be
found in the southern part of the city. An additional 18 percent of the land is categorized

as public or governmental (City of Virginia Beach, 2009).

2.8.3 Employment. Employment in Virginia Beach has been growing at a rapid
rate since 1970 although the rate has declined somewhat since 1990. As of the year 2008,
there were 254,780 people working in the city, which is about one-fourth of the region’s
total employment (Bureau of Economic Analysis). Between 1990 and 2000, employment
grew at an average annual rate of 2.3 percent compared to 1.0 percent for the MSA.
Since 2000, the rate has declined to 1.1 percent for the city and increased to 1.2 percent

for the MSA.
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Virginia Beach’s economy is highly dependent on the Federal Government, which
is the largest single employer in the city as well as in the region. For Virginia Beach
most of this employment is concentrated in the four Federal military bases located in the
city: Little Creek Amphibious Base, Dam Neck, Oceana Naval Air Station, and Fort
Story. As of 2008, there were an estimated 22,368 military and 5,276 Federal civilian
jobs in the city, which together make up 11 percent of Virginia Beach’s total employment

(BEA).

As of 2008, the largest numbers of jobs in the city are in the services sector with
29.5 percent, followed by the trade and government sectors with 14.4 percent and 19.8
percent, respectively (BEA). Employment in these sectors will continue to increase as
long as the city’s population continues to grow. Other smaller but significant sectors
include construction and the finance, insurance, and real estate sectors, which provide
19.0 percent of the city’s employment. Both manufacturing and agricultural employment
have been declining in relative importance and now make up less than three percent of

the total employment.

2.8.4 Income. Income levels for the city’s residents are higher than those for the
MSA as a whole and slightly higher than those for the state, based on median family and
per capita income estimates. Census data show that 2007 median family income was
estimated to be $74,358 for Virginia Beach compared to $68,331 for the MSA and
$73,192 for the state (U.S. Census Bureau, 2008). The estimated 2007 median household
income was $65,776 for Virginia Beach and $57,122 for the MSA (U.S. Census Bureau,
2008). Per capita income for 2008 was $45,022 for Virginia Beach while it was $39,300
for the MSA and $44,075 for the state (BEA). Virginia Beach’s per capita income was
also above the national average of $40,166 (BEA).

Table 5 provides information on the population (current and forecasted),

employment, and income for the City of Virginia Beach and the MSA.
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Table 5. DEMOGRAPHIC INFORMATION

Virginia Beach MSA
Population
1990 393,089 1,396,107
2000 425,257 1,569,541
2009 (estimated) 434,412 1,644,008
2020 (projected) 470,288 1,822,160
2030 (projected) 493,095 1,956,013
Employment
1990 185,304 860,949
2000 232,622 948,105
2008 254,780 1,046,018
Income ($)
Median family (2000) 53,242 49,186
Median household (2000) 48,705 42 448
Per Capita (2000) 30,661 26,762
Median family (2007) 74,358 68,331
Median household (2007) 65,776 57,122
Per Capita (2008) 45,022 39,300

Sources: U.S. Census, Bureau of Economic Analysis, Weldon Cooper Center for Public
Service, and Virginia Employment Commission

2.8.5 Environmental Justice Communities. Data on both the racial composition
and income levels of the residents of the study area are necessary to determine if the
study area would fit the definition of either a minority or low-income community and
thus be subject to the provisions of EO 12989 on Environmental Justice. An analysis of
the data for the census tracts which encompass the study area shows that the tracts have a
minority population of 18 percent compared to 29 percent for Virginia Beach as a whole
(U.S. Census, 2000). Data on the percentage of people living below the poverty line
shows the study area with 8.5 percent of the population in that category and 6.5 percent
for the city (U.S. Census, 2000). Table 6 shows the specific data for each tract that is
partially or totally in the study area. The study area does not meet the criteria for being a
minority area since the percentage of minority residents is below 50 percent and is lower
than the percentage for the city as a whole. The study area also is not a low income area

since the percentage of residents in poverty is low in absolute terms and, while slightly
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larger than that for the city overall, the relative difference is not considered large enough

to be meaningful.

Table 6. CENSUS TRACT ENVIRONMENTAL JUSTICE DATA (2000)

Tract Total Population | Percent Minority | Percent in Poverty
410.03 3,710 20.2 23
420 3,535 5.9 27
430.01 8,014 42 24
430.02 4,086 6.5 24
432 1,055 56.3 8.3
442 6,512 41.8 27.0
444.02 6,286 14.7 6.5
446 6,129 35 23
448.06 5.299 384 164
Total 44,626 18.0 8.5
Virginia Beach 425,257 28.6 6.5

Source: U.S. Census, 2000

2.9 Cultural Resources

The first inhabitants of the southeastern part of Virginia were the Native
Americans, who occupied the Chesapeake area for at least 10,000 years before European
settlement. Archaeological evidence from the earliest inhabitants is very sparse, but by
the Woodland Period (1200 B.C. to 1607) there were camps and villages with Native
Americans raising crops and using the resources from the rivers and Atlantic Ocean. The
Indians who occupied the Virginia Beach area up to the end of the 16™ century were
members of the Chesapeake tribe (McDonald and Laird, 1996). There are accounts of
some contact between Spanish explorers and the Chesapeake Indians in the Virginia
Beach area in the late 16™ century (Frazier Asso., 1992). In 1586, John White and
Thomas Herriot from the Roanoke Island colony produced a map showing an Indian

village located near the Lynnhaven River (McSherry, 1993). However, in 1609, English
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colonists went six to seven miles up the Lynnhaven or Elizabeth River and found a few

Indian houses but no inhabitants (McDonald and Laird, 1996).

Virginia Beach’s recorded history generally begins in 1607 with the landing at
Cape Henry of the English settlers who eventually established the first permanent colony
at Jamestown. Although the first colonists settled inland away from the coast, by 1635
settlers had started to move into the Hampton Roads area, settling along the Elizabeth,
Lynnhaven, and North Landing Rivers and the north-south ridges of arable land. Among
the first men to move to this area was Adam Thoroughgood, who, along with others,
established a home along the Lynnhaven River. Thoroughgood and others owned land in
the area that would later become part of Princess Anne County, the county which would

eventually make up the majority of modern day Virginia Beach (Frazier Asso., 1992).

The original town of Virginia Beach began as a small settlement near the Seatack

Life Station, which is located near the oceanfront. Toward the end of the 1ot

century,
the town began to grow quickly as hotels and vacation cottages were constructed. By
1906, Virginia Beach had become an incorporated town, and in 1923, it annexed a small
part of the county. In 1963, Princess Anne County and the town of Virginia Beach
merged to become the City of Virginia Beach with its current boundaries. More

information on the prehistory and history of Virginia Beach can be found in Appendix D.

From the beginning of Virginia Beach’s settlement, the Lynnhaven River was
used by various vessels for local transportation and as an anchorage area until conditions
were favorable for leaving the Chesapeake Bay. Some historical accounts attribute the
formation of Lynnhaven Inlet to a major storm that occurred shortly after local residents
had dug a channel through a sandbar at the mouth of river for their canoes about 1700
(Virginia Canals and Navigations Society, 1998). However, most map and documentary
evidence indicates that the Inlet has been open since the early 1600s (McDonald and
Laird, 1996). As early as 1703 and as late as 1914, there are reports of shipwrecks or
vessels running aground in the area of Lynnhaven Inlet and River or Bay as it was called

by some people in earlier centuries. In 1994, the remains of a 19™ century shipwreck
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located in Lynnhaven Inlet in the vicinity of the Federal navigation channel were
accidentally discovered during maintenance dredging activities. In 2003, the USACE
Norfolk District had an archaeological data recovery survey for the remains of this
shipwreck carried out by Tidewater Atlantic Research, Inc. The report for this data
recovery is entitled Archaeological Data Recovery at 44VB239 Lynnhaven Inlet, Virginia
(2004).

Because of the long settlement history of Virginia Beach, there are numerous
recorded historical sites within the city. The city’s own inventory of historic resources
and properties contains over 400 listings. There are also 14 areas designated as historic
and cultural districts and 18 properties listed on the National Register of Historic Places.
Within the Lynnhaven River Basin, there are also numerous recorded archaeological and

historical sites.

An inventory of sites in the Virginia Department of Historic Resources (VDHR)
database within a half mile of the potential Lynnhaven River restoration sites resulted in a
list of 58 sites, most of which are 20® century houses. A complete listing of these sites
can be found in Appendix D. No sites were found within the restoration areas themselves
although there are two historic sites that are adjacent to restoration areas. The first of
these is the Seashore State Park Historic District, which is next to the Narrows to Rainey
Gut area. This district is listed on the National Register of Historic Places (NRHP) and
encompasses First Landing State Park. The second site is the Norfolk and Virginia
Beach Railroad, which runs in a west to east direction from Norfolk through Virginia
Beach to the oceanfront and extends along the southern end of the South Great Neck
restoration area. This site has been determined eligible by VDHR staff because of its role
in the development of the Virginia Beach oceanfront and in the creation of small

settlements along its corridor.

The greatest number of sites (41) was found in the vicinity of the North and South
Great Neck areas. All of these sites with the exception of the Norfolk and Virginia Beach

Railroad consist of 20™ century structures located at least 500 feet away from the
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potential restoration sites. About half these sites have been determined not eligible for
NRHP listing, and no determination has been made for the rest of the sites except for the

Norfolk and Virginia Beach railroad.

All three of the sites in the Mill Dam Creek area are located at least 2,300 feet
from the restoration site. Two of these sites are archaeological sites, and the other is an

18™ century house. None of these sites has had a significance determination made for it.

There are five archaeological sites located within the vicinity of the Narrows to
Rainey Gut restoration area, the closest of which is approximately 265 feet from the
restoration area. Two of the sites are prehistoric era sites, two are 19" century sites
shown on maps only, and one site contains both prehistoric and historic elements. No
significance determinations have been done for these sites. The Seashore State Historic

District, which is listed on the NRHP, is located adjacent to the potential project area.

There are two historical sites in the vicinity of the Princess Anne High School
restoration area. The first, the building which was used as a tuberculosis sanatorium, has
not been evaluated for NRHP eligibility; it is located about 800 feet from the restoration
site. The second is the Norfolk and Virginia Beach Railroad, which is located about

1,900 feet from the site and was discussed above.

There are three sites located near Fish House Island, all of which have been
determined not eligible for listing on the NRHP. These sites consist of a restaurant,

house, and a bridge, all of which were built in the 20" century.

No recorded sites were found in the Lynnhaven River itself at or near the
proposed locations for the fish reef structures. The closest recorded sites to the proposed
locations were an eligible archaeological site on land about 600 feet away from the
location of Reef Habitat (RH) 1, an archaeological site about 2,500 feet away from RH 2,
and 1920s house about 500 feet away from RH 4. No eligibility determinations have

been made for the second two sites.
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2.10 Wild and Scenic Rivers

No portion of the Lynnhaven River is considered either a national or state wild
and scenic river. However, the entirety of the Lynnhaven River Basin has been
designated part of the city’s Scenic Waterway system by the City Council of Virginia
Beach.

2.11 Hazardous, Toxic, and Radioactive Waste

During the feasibility phase an investigation was completed to determine the potential
for hazardous, toxic, and radioactive waste (HTRW) in the project area. A Phase 1
Environmental Site Assessment (ESA) was performed on the four wetlands
restoration/diversification sites proposed for the Lynnhaven River Basin Restoration
Study. The ESA was only performed on the wetland project areas and not on the areas
proposed for the other restoration measures (scallop restoration, reef habitat construction,
and SAV plantings), due to the fact that these sites are subaquatic and the proposed
treatments will involve the minimal or no disturbance of the sediment. The conclusion of
that investigation is that there is no evidence that HTRW exists in the wetland sites. The

complete HTRW analysis is located in the Environmental Appendix.

3.0 PROBLEMS, OPPORTUNITIES, AND OBJECTIVES

3.1 Problems

The environmental decline of the Lynnhaven River has its roots in the agricultural
methods used in the area over a century ago. Farming practices such as the clearing and
tilling of fields resulted in increased amounts of sediment entering the water column,
while inadequate waste management practices accounted for high levels of bacteria such
as fecal coliform in the river. As the farms gave way to neighborhoods, the bacteria
levels remained high due to the increased runoff from paved surfaces and leaking septic
systems. The development of the Basin from a mostly agrarian region to a suburban area

with shopping malls, industrial parks, and office buildings, much of which has occurred
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over the past 40 years, has adversely affected the biological life in and adjacent to the

Lynnhaven River in various ways.

3.1.1 Loss of SAV Habitat. SAV habitats contribute to numerous ecological

functions, including sediment stabilization, nutrient transformation and cycling, primary
production, and forage and nursery habitat for both recreationally and commercially
important fish and shellfish. Historically, hundreds to thousands of acres of SAV were
present, although populations of eelgrass, the species most prevalent in the region, are
known to fluctuate. As the surrounding region became more developed, SAV

populations in the Lynnhaven River have declined.

SAV is particularly sensitive to reductions in water clarity, increases in nutrient
loads, and substrate changes. In the Lynnhaven River, extensive development of the land
caused significant inputs of terrestrial sediments into the river Basin and was the primary
cause of SAV decline in the river Basin. Additionally, high TSS levels in the water,
along with eutrophication and slowly increasing water temperatures, acted along with a

lack of a seed source to inhibit its recovery (Cerco and Moore, 2001).

In 2005, an extensive SAV die off, apparently due to a very hot summer coupled
with poor water quality, extirpated the remaining SAV from the Lynnhaven River system
except for small, transient patches. Bay-wide, SAV has partially recovered from the
2005 die off, but this has not occurred in the Lynnhaven River. Even though the water
quality has improved enough to support SAV, the Lynnhaven system does not have the
significant seed sources necessary to re-establish a self sustaining SAV population in the
project study area nor have significant SAV restoration activities been initiated.
According to the latest estimates, less than 20 acres of SAV remain in the entire
Lynnhaven River system and this represents a recovery from near total absence in the

past five years.

3.1.2 Loss of Reef Habitat. Benthic surveys done during the study showed that,

in general, the Lynnhaven River is far from a pristine system. Habitat diversity is limited
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and species diversity is considerably lower than reference, undisturbed aquatic habitat.
Over time, there has been a loss of reef structure and the diversity of fish and other
aquatic life it supports. In this region, oysters formed three-dimensional reefs used by
fish, not corals. The loss of this rocky three dimensional reef habitat has also adversely
affected oysters and the benefits they provide to water quality from the filtration they
carry out. One of the main causes of this loss of reef habitat is the deposition of large
amounts of terrestrial sediments over considerable areas of the sandy bottoms formerly
found throughout most of the system, particularly in upstream regions of the eastern and
western branch and the middle portion of Linkhorn Bay. The soft sediments are

generally not as suitable substrate for reef structures as hard, sandy bottom.

3.1.3 Reduced Water Quality. The nature of the drainage from the Lynnhaven
watershed has changed as the area developed from a rural, agriculture based community
to an urban center, particularly over the last forty years. Increased volume and decreased
quality of stormwater runoff, including pollution from streets, parking lots, fertilized
lawns, and failing or inadequate septic systems, have collectively degraded water quality.
Recently, the City of Virginia Beach, Federal and state organizations, and conservation
groups such as Lynnhaven River NOW have taken actions towards improving the water
quality within the Lynnhaven River Basin. Four water quality parameters have been
recognized by Lynnhaven River NOW as the most significantly elements which must be
addressed in order to improve the health of the system. These are low water clarity, high
concentrations of the dissolved nutrients nitrogen and phosphorus, high bacterial

contamination, and low dissolved oxygen.

3.1.4 Siltation. Excessive siltation is another problem experienced within some
areas of the Lynnhaven River Basin. As explained previously, several conditions existed
within the system that contributed to this issue, extensive agricultural areas and
conversion to urban development, are no longer as prevalent in the Basin. Currently,
stormwater runoff moves exposed sediments from disturbed terrestrial areas into the river
and unstable shorelines and eroding bank also act as sources of sediment entering the

Lynnhaven Basin. At the same time habitats which can trap suspended materials before
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they enter the water column, including riparian buffers and wetlands, have been lost due
to development. All of these circumstances have resulted in the deposit of large
quantities of soft silts over sizeable regions of the sandy bottom that would have been
suitable areas for SAV and reef habitat thus providing an impediment to the natural
recovery of these habitats and their functions in the ecosystem. Today, this sediment is
several feet thick in some areas, particularly in the headwater areas and in sheltered

coves, where tidal flushing is unable to move it effectively.

The City Virginia Beach has implemented best management practices for new
construction, stormwater retention ponds, greenscaping, and encouraging homeowners
living along the shoreline to maintain protective hard structures if present and, if not
present, maintain a natural marsh shoreline. Street sweeping, buffers, and erosion control
at construction sites have been ramped up over recent years. Living shoreline reefs are
being placed by local environmental groups {Lynnhaven River NOW) and may also be
placed as part of the proposed plan. Several sites are currently being recommended for
nearshore placement of reef structures to provide benefits to aquatic life as well as

stabilizing the shoreline.

3.1.5 Loss of Tidal Wetlands. Similar to the trend observed in the United States

as a whole, wetland loss has been associated with the development of the Virginia Beach
area. In 1979, 860 acres of tidal wetlands were reported in the Lynnhaven Basin
(Barnard and Dumlele, 1979); however, during the most recent study conducted by VIMS
in 2007, only 699.3 acres remained {Berman, 2009). This loss has been primarily linked
with the development of the region and the filling of marshes in order to create more dry
land for homes, industry, and agriculture. Wetlands have also been lost due to the
damming of small creeks and marsh channels to create lakes and waterfront property.
The hardening of the shoreline with some form of engineered protection (e.g. bulkhead,
riprap) is another cause of tidal marsh lands loss. It is estimated that 24 percent of the

shoreline in the Lynnhaven system is currently hardened.
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3.1.6 Invasive Wetland Species. Native plant communities within the
Lynnhaven River have been replaced by Phragmites australis. The impact of this
invasive plant may be considered more profound in the Lynnhaven than perhaps in other

areas due to the vulnerability and scarcity of the remaining wetlands.

3.1.7 Loss of Bay Scallops. With the extirpation of the bay scallop from the
Lynnhaven River Basin in the 1930’s, the Basin lost an important member of the filter

feeding organism community as well as an important piece of the food chain.

3.2 Opportunities

3.2.1 Submerged Aquatic Vegetation. The loss of SAV has not been due
entirely to natural conditions, but rather to conditions that have resulted from a
combination of natural conditions and human impacts. SAV is usually able to recover to
its former extent from the impacts of hurricanes and other storms. There are exceptions,
for example large portions of seaside embayments on the Eastern Shore of Virginia,
where SAV was so completely denuded by the dieback during the 1930’s that there was
no remnant SAV population to serve as a source of seeds and other propagules to
recolonize the area. The Eastern Shore is a situation rather similar to what exists in the
Lynnhaven River today. Efforts have been initiated within the Eastern Shore
embayments to restore SAV via direct seeding of the shallow water habitat and have
been very successful (ERDC, 2008 — Restoring Eelgrass From Seed: A Comparison of
Planting Methods for Large-Scale Projects, Orth et al., 2006 — Seagrass Recovery in the
Delmarva Coastal Bays, USA, ERDC citation, 2006). These successful results provide
an example of SAV restoration that could be applied to the Lynnhaven River.
Additionally, the Lynnhaven River contains ample restorable habitat for SAV because of
its predominantly sandy substrate and shallow depths. Despite the considerable siltation
that has occurred during human development of the Basin in the past, enough sandy

regions remain to consider the restoration of SAV in the Lynnhaven Basin.

3.2.2 Reef Habitat. Hard structure habitat is of great ecological importance in

the estuarine environment. It provides attachment surfaces for sessile (fixed in place)
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organisms, cover and shelter for many species of fish and other motile invertebrates such
as crabs and shrimp, and attachment surfaces for benthic egg masses produced by a wide
variety of species ranging from mollusks (whelks) to fish (toadfish) in the Chesapeake
Bay. Such habitat in estuaries generally consists of rocky bottom areas and, in many
regions, oyster reefs. In the Lynnhaven River, this habitat was historically oyster reefs,
which in pre-colonial times were found both sub and inter-tidally throughout portions of
the river where salinity levels were high enough to support oyster survival and growth.
Today, most of these areas have been either entirely lost (Chipman, 1948; Haven, 1979)
or in some cases completely covered with considerable amounts of soft sediments
(Dauer, pers. comm.). Extensive bottom surveys conducted in the course of oyster
restoration planning (USACE, 2005) discovered two small (< 1 acre) natural oysters reefs
near the confluence of Lynnhaven Bay and the Western Branch of the Lynnhaven River.
These reefs were quite productive, containing approximately 250 adult oysters/square
yard, indicating the subtidal hard substrate can still attract significant populations of
oysters and other filter feeders and, in turn, attract a wide variety of fin and shell fish

species that utilize reef habitat.

Unlike SAYV, artificial reefs do not require a narrow set of environmental
parameters in order to function. The main consideration is that the appropriate bottom
type be used on which to place them, as excessive subsidence may result if softer bottom
types with high percentages of fines are used. For benefits purposes, oysters were
considered along with fish and the reefs will be considered dual purpose fish and oyster

reefs throughout the study and for benefits modeling.

3.2.3 Bay Scallop Restoration. Bay Scallops are a motile filter feeder, with adult

scallops having a filtration rate similar to that of a market sized (3 inch) oyster. Adult
scallops of 2.5mm in size have filtration rates as high as 6.75 gallons per hour (Chipman
and Hopkins, 1954) during the summer, when water temperatures are at their warmest
and the metabolic rate of the scallops is at their annual peak. Their average rate is
approximately four gallons per hour. Although the scallop is smaller than the oyster, its

metabolic rate is higher due to its mobility and active lifestyle, as adult oysters are
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completely sessile. Similar to oysters, scallops remove Total Suspended Solids (TSS)
and phytoplankton from the water column, retaining the plankton as food and depositing
the TSS in their pseudofeces, which is then eliminated and typically becomes
incorporated into the sediments. Scallops improve water clarity with their filtration and
this improvement provides additional benefits such as allowing for SAV bed expansion,
increased benthic diatom diversity and productivity, and improved filter feeding
efficiency for other bay filter feeders, as less TSS in the water requires less energy to
process and eliminate. Therefore, lower TSS levels would allow for increased feeding

efficiency for all filter feeding life in local waters.

Bay Scallops play an important role in the estuarine food web. In addition to
providing a link between planktonic and benthic food webs via their filter feeding,
scallops serve as a source of food for aquatic predators such as green crabs, rock crabs,
mud crabs, blue crabs, sheepshead, cow-nose rays, drum fish, and others (Seitz et al.,
2009; Strieb et al., 1995; Pohle et al., 1991). A restored scallop population will then
provide for increased secondary production via their own tissue and then throughout the

estuarine food web as they serve as a prey item for a wide variety of nekton.

3.2.4 Benthic Habitat Restoration. Many areas located within the Basin with
naturally occurring sandy bottom have been found to be completely covered by a layer
of fine silty material. The layer of silt smothers the typical benthic community found in
shallow, estuarine habitat. The more diverse, native community is then replaced by a

very few tolerant species that can inhabit degraded benthic habitat.

Currently, there are no programs in place to remove silt from areas in the
Lynnhaven other than in the Federal and city channels. An opportunity exists for the
restoration of the benthic community through the removal of the silt layer that is covering

the sea floor at sites within the Basin.

3.2.5 Wetland Creation. Presently, while tidal wetlands are regulated by
USACE, VDEQ, VMRC, and the local Wetlands Boards, wetlands are still being altered
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via the permit process. Since about 1980, most major construction projects approved in
the Basin, including dredging projects, have required compensatory mitigation to offset
tidal wetland losses. However, this approach does not achieve a net gain of wetland
acreage and does not address losses that occurred before the permit process was initiated
in the 1970’s.

The technology exists to construct tidal wetlands with a high degree of certainty
and reliability. However, large-scale wetland construction programs or initiatives are not
currently being pursued in the Lynnhaven River Basin. Several small-scale wetland
restoration projects have been completed and others will likely be constructed in the

future as compensatory mitigation for tidal wetlands impacts.

Areas within the Basin have been identified where new salt marsh habitat can be
constructed, resulting in an increase in the overall acreage of tidal wetlands located
within the Basin. These areas include sites where wetlands did exist and were eventually
lost and sites where wetlands have not existed previously. This project element offers a
significant environmental opportunity by acting counter to the nationwide trend of

wetland acreage loss.

3.2.6 Dam Removal. Large swaths of the Lynnhaven Basin were cut off from
tidal influence when small dams were constructed to form artificial lakes. The lakes
were built to improve private property values by creating waterfront land. However,
these alterations reduced tidal inundation in the areas upstream of the dams, cutting off
areas of tidally influenced habitat from the ocean. These areas transitioned into mostly
degraded freshwater habitats. Removing these small dams would provide an opportunity

to restore many acres of estuarine habitat.

3.2.7 Wetlands Restoration/Diversification. A large percentage of salt marshes

within the Lynnhaven River Basin have been colonized by the invasive species,
Phragmites australis. At many of these sites P. australis has entirely replaced the native
plant community to become the dominant plant species. There are many opportunities

within the Basin to pursue restoration of the native salt marsh, however this process is
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complicated and often requires years of dedicated effort. Tidal wetland restoration
technology is site specific and is dictated by substrate conditions, hydrology, salinity,
tidal range, wave and wind action, elevation, and in this case, the presence of invasive
vegetation. P. qustralis eradication is a complex, long-term program that should not be
undertaken without the continued commitment of the sponsor. An aggressive program to
eradicate P. australis may include burning, changing elevations in disturbed areas or
other soil manipulations, and numerous cyclical applications of herbicides. Monitoring is
also imperative because P. ausfralis tends to reinvade and control techniques may need to
be applied several times or, perhaps, in perpetuity. Benefits to be achieved will be in
terms of rehabilitated acreages of wetlands vegetated by diverse native assemblages of

emergent wetland plants.

It is also important to note that some areas have been so heavily manipulated and
degraded that it may be impossible to eliminate P. australis from them or to reestablish
the native plant community. At these sites, habitat quality may still be improved through
the addition of habitat diversity to the uniformity of a mature P. australis bed. Habitat
complexity can be increased through the creation of features such as shallow pools, tidal

channels, and uplands.

3.3 Objectives

Based on the ecosystem restoration problems, needs, and concerns identified in
the study area, a number of specific planning objectives have been established to assist in
the development and evaluation of alternative restoration measures. Specifically, the
objectives focus on four areas for restoration in the study area: (1) fish/oyster reef
habitat, (2) SAV, (3) tidal wetlands, and (4) aquatic species reintroduction. These were
quantitatively and qualitatively evaluated to determine specific project objectives and
various alternatives to achieve them. Each of the four focus areas either directly or
indirectly serves diverse functions, including fish foraging and nursery habitat; shelter
and feeding areas for blue crabs and other invertebrates; and feeding, resting, and nesting
areas for various species of waterfowl. The following specific objectives have been

identified:
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1. Increase the diversity, productivity, and sustainability of reef habitat within the
Lynnhaven River Basin by constructing 25 - 35 acres of three-dimensional reef habitat by
five years after the completion of construction. This acreage reflects the available area

for reef habitat and provides varied location of reef habitat in each of the main Bays.

2. Create and maintain between 20 and 100 acres of self-sustaining population of SAVs
in the Lynnhaven River System by five years after the completion of construction. These
acreages reflect the ecologically viable and reasonably available restoration area, SAV
will likely spread to any Suitable Areas in the system which are capable of supporting

SAV.

3. Preserve marsh function through increased habitat and species diversity and
sustainability by restoring 20 - 25- acres of native marsh five years after the completion

of construction.

4. Reduce the acreage of invasive marsh plants by 75% for at least two wetland sites

throughout the Basin ten years after the completion of construction.

5. Create a self-sustaining population of Bay Scallops by reintroducing Bay Scallops to
the Lynnhaven River Basin where SAV has been successfully established and maintain a
Bay Scallop population of 1,000,000 individuals in the system five years after the
completion of construction. The population goal is based on work done in sub-estuaries
and embayments in other regions, including the Northeast, Southeast and Gulf Coasts,
and the nearby lower Eastern Shore, Virginia, where most stocking efforts have aimed for

establishing approximately 500,000 animals (Tettlebach and Smith 2009).

3.4 Constraints
Planning constraints are defined as any policy, technical, environmental,
economic, social, regional, local, or institutional considerations that act to restrict or

otherwise impact the planning process. Typical general constraints include state-of-the-
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art limitations, time, money, uncertainty of the future, policy, and the inaccuracies
inherent in design procedures on which alternative plans are based. A summary of the
formulation and evaluation criteria for ecosystem restoration options used in this study is
presented in subsequent paragraphs. These criteria involve physical, economic,
environmental, and social factors that tend, in varying degrees, to constrain the options
and/or ultimate selection of a restoration plan or plans for the Lynnhaven River
Watershed. Although all of the formulation and evaluation criteria were considered for

the various alternatives, key factors or constraints can be further summarized as follows:

*  Adverse impacts to existing fisheries should be avoided;

* Adverse effects to navigation channels, navigational aids, and existing

infrastructure must be avoided; and

* Restoration measures cannot be built on private oyster leases or private property.

4.0 FUTURE WITHOUT PROJECT CONDITION
The Lynnhaven River Basin is almost completely built out, leaving little room for

future development. Inputs into the system from storm water runoff are not expected to
increase from the present volumes. The City of Virginia Beach is currently implementing
a widespread stormwater retrofit within the Lynnhaven River Basin. Please see Section
2.3.2 and Section 3.1.4 for a discussion of water quality improvement projects and
programs being implemented by the City of Virginia Beach and the success to date of

those projects and programs.

4.1 Submerged Aquatic Vegetation

SAV habitat may experience a slight increase due to ongoing small-scale
restoration and transplantation efforts initiated by the City of Virginia Beach and other
resource organizations such as Chesapeake Bay Foundation and VIMS. SAYV restoration
is also identified as an element of the Lynnhaven River Oyster Heritage Strategic Plan.
However, these small scale efforts, though commendable, will not develop a sufficiently

large population of SAV to make a resilient population in the Lynnhaven. Therefore,
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future conditions would likely result in some minimal increased acreage of SAV habitat
as well as some associated water quality benefits, but a comprehensive approach to
ecosystem restoration of the Lynnhaven River system would not occur. It is unlikely that
small-scale efforts such as this local plan would be able to create a resilient population
which could rebound from discreet events (such as hurricanes, northeasters, etc.) in the
Basin. Additionally, the Chesapeake Bay Program Tier I goal for restored SAV acreage

will not be met in the foreseeable future.

4.2 Reef Habitat

Hard substrate with significant bottom relief will remain at critically low levels
throughout the Lynnhaven river system. The benthic community (particularly oysters)
that relies on this habitat type will remain at low levels, with the concomitant low level of
ecological services it provides. Fish species that frequent or require hard reef habitat will
also remain at low to absent levels within the Lynnhaven River system. One final
ecological service such habitat provides is the stabilization of bottom sediments from
resuspension during tidal action and storm events. Without the presence of the reefs to

physically increase water clarity, such resuspension will continue unabated.

4.3 Bay Scallops

Scallops have not been present in this area or in other former habitat along
Virginia’s lower Eastern Shore since at least the early 1930°s when scallops were
extirpated as a result of a massive SAV die off at that time. There is no scallop
population near enough to recruit to the area in any numbers. Left alone, there is no real
chance for scallops to ever recolonize the Lynnhaven River or any other nearby habitat.
The study area will lack this important filter feeding mollusk without intervention. SAV
and scallops are closely linked, so in order to restore scallops, SAV must also be restored

to provide its critical habitat.

4.4 Water Quality
Water quality trends in the Lynnhaven have shown an increase in salinity, likely

due to sea level rise, which allows greater amounts of saltier Atlantic Ocean and lower
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bay waters to enter the Lynnhaven River. Levels of TSS, nitrogen compounds, and
chlorophyll A have slowly declined and water clarity has increased. These improvements
are due to restoration measures initiated by the City of Virginia Beach. The city has
placed 11,362 homes which had individual septic systems onto the city sewer system,
prohibited dumping of boat waste into the Lynnhaven River, implemented greenscaping
to lessen runoff, and implemented other measures to improve water quality. Efforts by
Lynnhaven River Now have also added to water quality improvement by implementing
citizen programs that have resulted in less yard and pet waste entering the river. In
addition to the projects and programs priorly discussed, the City is also proposing new

techniques for nutrient removal such as harvesting phragmites (invasive marsh grass).

In the event that the proposed project is not implemented, water quality will most
likely continue to improve. Although the project was not formulated for water quality
improvements, the project features will enhance water quality, adding to the efforts
currently underway by local authorities. Hard reef substrate and SAV will likely remain
at low levels, wetlands proposed for restoration will remain in a degraded state, and
without significant SAV recovery, scallops will be unable to recolonize the Lynnhaven

River system.

4.5 Tidal Wetlands

While tidal wetlands are regulated by USACE, VDEQ, VMRC, and the local
wetlands boards, wetlands are still being altered via permitted human activities.
Although no large-scale wetland restoration programs or initiatives are currently being
pursued in the Lynnhaven, several small-scale wetland restoration projects have been
completed and others will likely be constructed in the future as compensatory mitigation
for tidal wetlands impacts. However, this approach does not achieve a net gain of
wetland acreage and does not address losses that occurred before the permit process was
initiated in the 1970°s. The expected future condition (Without Project Alternative) is a
continuation of the present conditions, i.e. continued scarcity of pristine, high quality

wetland habitat leading to continued degradation and decline of the environmental quality
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of the Lynnhaven River and all those living resources dependent upon the water quality

and habitat benefits that tidal wetlands provide.

Currently, many salt marshes located within the Lynnhaven Basin are dominated
by common reed, P. australis, which is excluding native salt marsh plant species.
Common reed is extremely difficult to eradicate. Unless a wide-scale management
program is initiated, it is expected that this invasive plant will continue to dominate sites
where it has become established. It is also expected that the acreage of marsh dominated
by P. australis will increase in the Lynnhaven River Basin in the future. Common reed
has numerous competitive advantages over native grass species, including a longer
growing season and the ability to alter its physical surroundings to meet the species’
optimal growing conditions, which allow it to spread quickly, especially in disturbed

sites, and outcompete native marsh plants.

5.0 PLAN FORMULATION

5.1 Formulation and Evaluation Criteria

The purpose of this section of the report is to provide the pertinent technical,
economic, environmental, social, and institutional criteria used in the formulation
process. The following specific formulation and evaluation criteria have been identified

for this study.

5.1.1 Technical Criteria. The plan selected should be consistent with local,
regional, and state goals for water resources development;
« Plans must represent sound, safe, and acceptable engineering solutions;
» Plans must comply with USACE regulations;
« Plans must be realistic and reflect state-of-the-art measures and analysis techniques;
» Restoration plans should be conceived in a system context, considering aquatic,

wetland, and terrestrial complexes as appropriate;
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» Consideration should be given to the interconnectedness and dynamics of natural
systems along with human activities, which may influence the results of restoration
measures; and

» The significance of restoration outputs should be recognized in terms of institutional,

public, and technical importance.

5.1.2 Economic Criteria. Plans for restoring ecological resources are based on
both monetary and nonmonetary benefits (base year is 2014 and the Federal discount rate
is 4.125%); and
» Cost-effective analysis must show that an alternative plan’s output cannot be produced
more cost effectively by another alternative.

» Incremental analysis must show that a cost-effective alternative plan’s output cannot be

produced at a lower incremental cost per unit of output.

5.1.3 Social Criteria. Consideration should be given to public health, safety, and
social well-being, including possibly loss of life;
» Plans should minimize the displacement of people, businesses, and the livelihood of
residents in the project area,
» Plans should minimize the disruption of normal, anticipated local, and regional growth
and effects on local community patterns; and
» Plans should preserve, and where practical, enhance the social, cultural, educational,

aesthetic, and historical values of the study area.

5.1.4 Environmental Criteria. Plans cannot have an unreasonably negative

impact on environmental resources;

*» National Environmental Policy Act documentation must be fully coordinated;

» Water quality standards must be maintained during construction activities in accordance
with water quality certification requirements;

» Plans should avoid the destruction or disruption of natural and manmade resources,
aesthetic and cultural values, community cohesion, and the availability of public facilities

and services;
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* Ecosystem restoration plans should be designed to avoid the need for fish and wildlife
mitigation;

» Ecosystem restoration plans should be designed to be self-sustaining. If maintenance is
necessary, it should be minimal; and

» Plan will be developed in a manner that is consistent with the USACE’ Environmental

Operating Principles (EOP).

5.1.5 Institutional Criteria. Plans must be consistent with existing Federal,

state, and local laws.

5.2 Plan Formulation Process

The plan formulation process is designed to identify plans that are publicly
acceptable, implementable, and feasible from economic, environmental, engineering, and
social standpoints. It requires the systematic preparation and evaluation of alternative
solutions for addressing identified problems, needs, and opportunities under the
objectives of NER, consistent with protecting the Nation’s environment. Alternative
plans are formulated to identify specific ways to achieve the planning objectives so as to
solve the identified problems and realize the identified opportunities. Each alternative
plan is formulated in consideration of four criteria: (1) completeness, (2) efficiency,
(3) effectiveness, and (4) acceptability. Completeness is the extent to which the
alternative plans provide and account for all necessary investments or other actions to
ensure the realization of the planning objectives, including actions by other Federal and
non-Federal entities. Efficiency is the extent to which an altemative plan is the most
cost-effective means of achieving the objectives. Effectiveness is the extent to which the
alternatives plans contribute to achieve the planning objectives. Acceptability is the
extent to which the alternative plans are acceptable in terms of applicable laws,

regulations, and public policies.

The plan formulation process requires six essential steps as follows.
+ Step 1: Identifying problems and opportunities;

« Step 2: Inventorying and forecasting conditions;
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» Step 3: Formulating alternative plans;
* Step 4: Evaluating alternative plans;
+ Step 5: Comparing alternative plans; and

* Step 6: Selecting an Ecosystem Restoration Plan.

5.3 Identification of Management Measures

Ecosystem restoration management measures are identified and evaluated
individually on the basis of their suitability, applicability, and merit in meeting the
planning objectives and constraints for the study. Without undertaking an in-depth
analysis, the goal of this step is to screen out those measures that obviously do not fulfill
the ecosystem restoration needs of the study or are inappropriate because of other factors,
such as prohibitively high costs. Judgments are made about each measure based on
knowledge gained from researching past reports and the professional expertise of the
study team members and other District personnel. For this study, measures formulated
include tidal wetland habitat creation/restoration, planting of SAV beds in optimal
locations, placement of reef habitat in optimal locations, removal of dams blocking off
areas previously connected to the tidal estuarine environment, restoration of Bay
Scallops, removal of accumulated silts in choked areas to create improved subaqueous
habitat for oysters and fish, and various nonstructural measures. All measures except for
dam removal would improve degraded water quality parameters, including turbidity,
TSS, and dissolved nutrient levels, leading to improvements to aquatic habitat in the

Lynnhaven System.

5.3.1 Submerged Aquatic Vegetation. This restoration involves the seeding of
SAYV at sites have been identified within Broad Bay and the Lynnhaven Bay mainstem.
The restoration of SAV would represent a significant increase in the river Basin in the
amount of blue crab habitat and potential habitat for the reintroduction of the bay scallop.
This will meet the objective to restore a self-sustaining acreage of SAV in the Lynnhaven
River System within five years of the project’s completion. Historic extent of SAV in
the Lynnhaven was approximately 175 acres, but given the loss of viable areas for SAV

establishment, an appropriate range of SAV under existing conditions would be
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anticipated to be approximately half of that. Once SAV is established, VIMS studies on
the lower eastern shore of Virginia have shown that, it will naturally spread to any
remaining suitable areas in the system . The SAV establishment will be necessary for the
Bay Scallop restoration but seeding of the Scallop will be necessary to develop that

population.

5.3.2 Reef Habitat. This restoration activity involves constructing large, subtidal
concrete and/or other material dual purpose fish/oyster reefs that add significant bottom
relief. Such structures provide food, shelter, and places for many benthic life forms to
reproduce. A wide variety of fish species utilize such rocky habitat, and a number of
them are rare when it is not present. Many sessile marine invertebrates require hard
substrate to attach to, and without it they cannot survive. Many of these invertebrates are
filter feeders and their loss from the benthic community has decreased water quality and
also the ability of the river to naturally filter and utilize phytoplankton and organic

nutrients.

This measure will meet the objective to increase the productivity, diversity, and
sustainability of the reef habitat in the Lynnhaven River Basin by increasing the amount
of reef habitat which will promote oyster colonization and provide habitat to support a
self sustaining reef fish community. Examples of hard reef structures are pictured below

in Figures 6-8.
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Figure 6. POTENTIAL HARD REEF STRUCTURE

Figure 7. POTENTIAL HARD REEF STRUCTURE
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Figure 8. POTENTIAL HARD REEF STRUCTURE

5.3.3 Bay Scallop Restoration. This restoration activity would restore Bay
Scallops in areas where SAV has been restored. The bay scallop has not been seen in the
Lynnhaven River Basin since at least the 1930’s. This filter feeder once provided
valuable services to the ecosystem within the Basin. Without a reintroduction of the
species, it is unlikely that the scallop will naturally recolonize the Lynnhaven System and
reestablish the role it plays in the community because there is no source population
located in the vicinity of the river Basin. This will meet the objectives of reestablishing a

self sustaining bay scallop population of one million individuals within five years.

SAYV beds are the primary habitat for Bay Scallops and the successful
reintroduction of Bay Scallops to the Lynnhaven River is highly dependent on the

establishment of robust seagrass beds within the project area. Once the conditions are
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appropriate for SAV restoration, they are also appropriate for Bay Scallop restoration.
Implementation of the bay scallop measure must be considered in relationship to
implementation of the SAV restoration measure. Scallop restoration will not be initiated

until SAV beds are established successfully.

The District has worked with researchers at VIMS to develop a robust
implementation and AM plan (see Section 9.5). Scaliop restoration is the element of the
plan with the greatest risk and complexity. It will require a high degree of coordination
with scientists familiar with scallops in order to implement successfully. Upon
successful restoration of SAV, field trials of scallops will be initiated, and if these are
successful, stepwise implementation of the scallops will be implemented. The AM plan

will outline this process, including success metrics and decision points.

5.3.4 Benthic Habitat Restoration. This measure would consist of dredging
sediment down to the natural contours to expose “good bottom” for recolonization by
benthic organisms. This will promote conditions that support oyster colonization, which
is a key component of other restoration initiatives. Several sites were considered for the
restoration of benthic habitat. There were two sites presented by the public, Dick’s Cove

and Thoroughgood Cove, in addition to the sites identified by the project delivery team.

5.3.5 Wetland Creation. Restoring the footprint of lost tidal marsh islands and
lost shoreline marshes offers the opportunity to create wetlands. Dredged material could
be used to reestablish the original acreage of island or shoreline marshes. The newly
constructed area would then be vegetated with native plant species. The creation of tidal
marsh will provide habitat for fish and wildlife and support the Chesapeake Bay

ecosystem.
5.3.6 Dam Removal. The removal of the small dams would return significant

amounts of the river Basin to a tidal estuary environment. As described in the previous

section, the restoration of tidal marsh would provide habitat for marine and estuarine fish
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and wildlife, support the food web of the Chesapeake Bay ecosystem, and improve water

quality in the Lynnhaven System.

5.3.7 Wetland Restoration/Diversification. The function of wetland sites that
have been compromised due to the presence of P. australis can be restored through
eradication of the invasive species and reintroduction of the native marsh community
species. P. australis eradication is a complex, long-term process that should not be
undertaken without the continued commitment of the sponsor. An aggressive program to
eradicate P. australis may include burning, changing elevations in disturbed areas or
other soil manipulations, and numerous cyclical applications of herbicides. This would
meet the objective of reducing the acreage of invasive marsh plants in the Lynnhaven

River system.

At sites where the replacement of P. australis with the native marsh community
would not be successful (e.g. sites removed from tidal inundation) another method of
restoration may be investigated. This method involves increasing habitat diversity
through physical alteration of the site. This would meet the objective of preserving

marsh function through increasing habitat diversity.

5.4 Identification and Screening of Sites for Each Measure

5.4.1 Submerged Aquatic Vegetation. Drawing from the experience of recent
restoration successes, a range of SAV restoration opportunities, employing the newer
direct seeding methods, was considered for this project. Prior SAV restoration efforts in
the Chesapeake Bay have involved transplanting adult plants into relatively small areas
(measures in square feet). These efforts, including some that have occurred in the
Lynnhaven River Basin, are extremely labor intensive and have had mixed results. More
recent SAV restoration activities in the region have utilized a different strategy. These
efforts have employed seeding SAV and have shown promise in the Chesapeake Bay.
Because direct seeding is less expensive and is not as labor intensive as the placement of
adult plants, larger areas of ocean bottom, typically measured in acres, can be restored
(Orth et al 2006, Orth 2012).
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A two part process was used to identify all sites within the Lynnhaven Basin that
have the potential of supporting SAV beds. First, restoration sites were narrowed to
include only areas within the river Basin where SAV beds have existed in the past. Using
aerial surveys from 1971, the Chesapeake Bay Program has determined that
approximately 175 acres of SAV once existed in the river Basin. Because conditions
within the Lynnhaven Basin have changed since the 1970’s, a second selection criterion
was analyzed. SAV requires specific sediment condition in order to thrive. The
historical range of SAV within the Lynnhaven River was compared to information
gathered during a recent sediment survey. Those sites that fell within the documented
range of SAV and consisted primarily of sand (=75% sand), with low organic content
(5% or less is ideal) (Koch 2001, USEPA 2000) were considered for SAV restoration.
Twelve sites, totaling approximately 94 acres, were identified throughout the Lynnhaven
River Basin that matched the two criteria. Nine of those sites were located within the
Lynnhaven Bay mainstem area, equaling 52 acres. The remaining three sites, with a
combined area of approximately 42 acres, were located in the Broad Bay/Linkhorn Bay
complex. These sites represent the area throughout the Lynnhaven River that possessed
the characteristic that will support successful SAV restoration and were identified as

“Suitable Areas” throughout the planning formulation process.

Although 94 acres of the Lynnhaven River have conditions that would support
SAV, planting that entire area may not be necessary to reestablish a vibrant SAV
community. Recent studies in the lower Chesapeake Bay have produced SAV beds
significantly larger than the area that was initially seeded. Once established, mature SAV
plants can spread, using seeds and propagules, into surrounding areas. For example,
Cobb Bay (large exposed bay on the oceanside of the eastern shore of Virginia with very
high salinity) was seeded three times over the last ten years. Only 30 acres were actually
seeded, yetin 2011, approximately 865 acres of eelgrass were present in the Cobb Bay
(Orth et al. 2006, Orth 2012) . Cobb Bay is the closest location to the Lynnhaven where

SAYV restoration has been successful.
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Using the experience of these recent restoration successes, these 94 acres of the
Lynnhaven River, which have conditions that would support SAV sites, were narrowed
down to sites that would not only support self-supporting SAV population, but also have
the characteristics that would allow distribution of the plants into Suitable Areas of the
river. The historical records were again consulted. The last “die-off” of SAV in the
Lynnhaven River occurred in 2005. This event caused the destruction of all significant
SAYV beds within the system. Prior to the “die-off”, three large, self-sustaining beds,
totaling 22 acres, existed in the Lynnhaven system. These sites included one location in
the Lynnhaven Bay mainstem, with an area of approximately six acres and two sites in
Broad Bay/Linkhorn Complex with an approximate area of 16 acres. These sites were
then analyzed for water currents, tides and other hydrodynamic qualities. It was
determined that the Broad Bay sites were especially critical to SAV restoration in the
Lynnhaven Basin. Due to the local hydrodynamics, seeds produced in these areas would
be circulated throughout Broad Bay/Linkhorn Complex and to beds located elsewhere in
the Lynnhaven River Basin. These three sites were labeled “Key Areas” in the
formulation process, while "Suitable Areas" was used to signify both the Key Areas and

the remaining possible SAV restoration areas.

Six different restoration plans or “scales”, representing a range of acreages, were
used in plan formulation. Each plan consists of two elements, a restoration level and
restoration sites. The two restoration levels are identified as Key Areas and Suitable
Areas as described in the previous paragraphs. Site locations were divided into two
regions within the Lynnhaven system (1) The Lynnhaven Bay Mainstem and (2) The
Broad Bay/Linkhorn Bay complex. The range of options fell between 94 and 16 acres of
restoration. The largest plan, 94 acres, included seeding all Suitable Areas in both the
Lynnhaven Bay mainstem and the Broad Bay/Linkhorn Bay complex. While the smallest
option involved seeding 16 acres, the Key Area sites within the Broad Bay/Linkhorn Bay
complex only. The plan that involved planting only the Key Area site that existed in the
Mainstem were not brought forward for consideration, because the hydrodynamic
conditions at that site would not supply seeds throughout the Lynnhaven system. The six

different scales of SAV restoration measure were developed are listed below.
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e 94 acres - The Suitable Areas in both the Lynnhaven Bay mainstem and
the Broad Bay/Linkhorn Bay complex;

e 68 acres - The Suitable Areas in the Lynnhaven Bay mainstem and the
Key Areas in the Broad Bay/Linkhorn Bay;

o 48 acres - The Key Areas in the Lynnhaven Bay mainstem and the
Suitable Areas in the Broad Bay/Linkhorn Bay;

e 42 acres - The Suitable Areas in the Broad Bay/Linkhorn Bay complex;

e 22 acres - The Key Areas in both the Lynnhaven Bay mainstem and the
Broad Bay/Linkhorn Bay complex; and

e 16 acres - The Key Areas in the Broad Bay/Linkhom Bay complex.

5.4.2 Reef Habitat. Potential reef habitat restoration sites were identified by first
locating river bottom that was available to be developed by USACE. The bottom of the
Lynnhaven River is extensively leased to private individuals of oyster harvesting. Sites
included in the leasing program would not be available for restoration. Restoration areas
in the Lynnhaven River are limited because sites with the best conditions for the

placement of hard reef structures are leased to private citizens.

Sediment type was also a critical factor in the development of restoration sites.
Sandy, firm substrates were preferred over sites with silty, soft substrates. Due to the
weight of the hard reef structures, the structures would sink into fine sediments if placed
directly onto the river bottom. Sites with soft sediment or uneven sediment would

require additional construction in order to eliminate subsidence.

Other factors that influenced placement of reef structures such as oxygen levels,
salinity, and water depth are important, but due to the well-mixed nature of the waters in
regions where reef structures are considered, these parameters play a much lesser role
when compared to bottom type. As a result, scoping for the placement of reef structure

depended primarily on bottom type.
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There are nine sites identified for restoration of essential fish habitat within the
Lynnhaven River. Four sites, totaling approximately 10.5 acres, are located in the
Lynnhaven Bay mainstem. The restoration measure for these sites would involve the
placement of low relief hard reef structures that are approximately two feet in height.
The final five sites are in the Broad Bay/Linkhorn Bay complex and include the
construction of approximately 21 acres of potential fish reefs. High relief hard reef
structures, up to six feet in height, were considered for these sites. In total, 20.69 acres
with sandy substrate and 10.73 acres, located in the Broad Bay/Linkhorn complex, with

soft sediment were considered for the restoration of reef habitat.

In total, five reef habitat measures were developed. Areas with soft sediments on
the bottom were analyzed separately from areas with “normal” —i.e. sandy bottom
substrate. These measures being:

e 31 acres - All of the Lynnhaven Bay mainstem and Broad Bay/Linkhorn complex
sites, both normal and soft bottoms;

e 21 acres - All of the Lynnhaven Bay mainstem sites, but only the normal bottom
sites in the Broad Bay/Linkhorn complex;

e 21 acres - Only the Broad Bay/Linkhorn complex sites, both normal and soft
bottoms;

o 11 acres - Only the Lynnhaven Bay mainstem sites; and

e 10 acres - Only the sandy bottom sites in the Broad Bay/Linkhorn complex.

5.4.3 Bay Scallop Restoration. Establishing a self-sustaining scallop population
is directly related to the success of SAV restoration. Although scallops can live on other
substrates (Marshall 1947, Chintata et al. 2005), healthy SAV beds are required to
maintain a viable population. Therefore, the same sites identified in Section 5.4.1 for
SAYV restoration were analyzed for bay scallop restoration, since these sites will be
actively seeded. Additionally, the health and density of the SAV beds in these areas will
be assessed before bay scallop restoration will be attempted. VIMS, which has been the
lead academic institution in the lower Chesapeake Bay with respect to SAV research,

monitoring, and restoration, identifies the highest quality SAV beds as covering 70
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percent of a given acre of ocean bottom with vegetation. This percent coverage is
defined as a “dense” bed according to annual monitoring reports (Orth et al. 1978-2010).
Although 70 percent is the optimal goal representing high quality reefs, a lesser density,
50% is reasonably expected to represent a minimum for success. Therefore, the
commencement of scallop reintroduction will be dependent on the success of SAV
restoration measures of the previous year. The Key Areas acreages of SAV beds at each
site as described in Section 5.4.1 must attain a minimum density of 50 percent coverage
before scallop restoration efforts would be attempted. If this condition is not met, then

additional time will be given before scallop reintroduction is attempted.

The ultimate restoration goal for Lynnhaven River Basin is to establish a
population of 1 million animals. This goal was established using experiences gained
from other restoration efforts along the Atlantic shoreline and the unique characteristics
of the Lynnhaven system. Based on work done in sub-estuaries and embayments in other
regions, including the Northeast, Southeast and Gulf Coasts, and the nearby lower
Eastern Shore, Virginia, most stocking efforts have aimed for establishing approximately
500,000 animals (Tettlebach and Smith 2009). The larger number selected for the
Lynnhaven River effort was due to several reasons. First, there is no data on the
population size that has existed in the region. Scallops were extirpated from the
Chesapeake Bay region in 1930 due to an extensive SAV die-off, which resulted in
recruitment failure of scallops for several years. Due to the short life cycle of scallops,
this time period was sufficient to render the local population extinct. While it can be
assumed populations in the local region were similar to those in other regions, it is not
certain and it was determined that risk would be better managed if a larger population
was established. Another reason for choosing a larger restoration goal is that the
population in the Lynnhaven River must be completely self-sustaining. Scallop
populations in many regions experience limited recruitment from other areas and the
occasional influx of larvae can help sustain a population or even allow for the
reintroduction of the mollusk species where a population has been lost. Due to annual
weather conditions and lack of other local scallop populations, there is no potential for

recruitment of scallop larvae from other areas. Finally, the level of predation within the
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Lynnhaven is another uncertainty that encouraged a higher goal population. The
potential for high levels of predation, from both wildlife and due to poaching, exists in
the Lynnhaven River and a larger scallop population will reduce the risk of failure caused

by over predation.

To attain the restoration goal of 1 million Bay Scallops inhabiting the Lynnhaven
River, ten different restoration plans were evaluated. These plans are listed in Table 7.
Each plan consists of two elements, a restoration level and restoration sites. Bay scallop
restoration is directly related to the success of SAV restoration; therefore the same levels
were considered in both restoration efforts. These two levels of restored acreage are
identified as Key Areas and Suitable Areas. A full description of how these two levels
were defined is included in Section 5.4.1. The Lynnhaven system was divided into two
sub-systems: (1) The Lynnhaven Bay Mainstem and (2) The Broad Bay/Linkhorn Bay
complex. The Key Areas in the Broad Bay/Linkhorn Bay complex have an area of 16
acres, while the Key Areas in the Lynnhaven Bay Mainstem have a total area of 6 acres.
The area of the Suitable Areas in the Broad Bay/Linkhorn Bay complex and the
Lynnhaven Bay Mainstem are 42 acres and 52 acres respectively. The ten scallop

restoration plans range in size from 94 acres (Plan 1) to 16 acres (Plans 9 and 10).

SAV does not require scallops, but scallops rely on SAV to survive in sufficient
numbers to provide a self-sustaining population. Due to the lack of SAV dependence on
scallops, SAV restoration was considered without scallop restoration. However, the only
scallop restoration plans that were considered included equal or great amounts of
associated SAV restoration. For example, Plan 1 involved equal amounts of scallop and
SAV restoration in both Broad Bay/Linkhom Bay complex and the Lynnhaven Bay
Mainstem. Plan 5, however, consisted of a larger area (Suitable Areas) of SAV seeding
and a smaller area (Key Areas) of Bay Scallops restoration. Since scallops do not fix
themselves to hard substrates and can therefore move from site to site, scallops will

spread out of the smaller restoration area into the larger, surrounding SAV bed.
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Table 7. THE TEN SCALLOP REINTRODUCTION MEASURES ANALYZED IN

RELATIONSHIP TO THE POTENTIAL SAV RESTORATION MEASURES

Lynnhaven Bay Mainstem

Broad Bay/Linkhorn Bay complex

Total Scallop

Restoration
Plan | Scallop option | SAV option | Scallop option SAV option (acres)*

1 Suitable Areas | Suitable Areas | Suitable Areas | Suitable Areas

(52 acres) (52 acres) (42 acres) {42 acres) 94
2 Key Areas Key Areas Key Areas Key Areas

(6 acres) (6 acres) (16 acres) {16 acres) 22
3 Suitable Areas | Suitable Areas Key Areas Key Areas

(52 acres) (52 acres) (16 acres) (16 acres) 68
4 Key Areas Key Areas Suitable Areas | Suitable Areas

(6 acres) (6 acres) (42 acres) (42 acres) 48
5 Key Areas Suitable Areas Key Areas Suitable Areas

(6 acres) (52 acres) (16 acres) (42 acres) 22
6 Key Areas Key Areas Key Areas Suitable Areas

(6 acres) (6 acres) (16 acres) (42 acres) 22
7 Key Areas Suitable Areas Key Areas Key Areas

(6 acres) (52 acres) (16 acres) (16 acres) 22
8 No restoration | No restoration | Suitable Areas | Suitable Areas

(0 acres) (0 acres) (42 acres) (42 acres) 42
9 No restoration | No restoration Key Areas Key Areas

(0 acres) (0 acres) (16 acres) (16 acres) 16
10 No restoration | No restoration Key Areas Suitable Areas

(0 acres) (0 acres) (16 acres) (42 acres) 16

*Acrecages in this column only include bay scallop restoration and not area of SAV restoration.

5.4.4 Benthic Habitat Restoration. Many sites were identified for the

restoration of benthic habitat; however, maintenance dredging would be required to

sustain the restored sites. As a result, either the environmental benefits achieved through

the restoration would not be sustained over the life of the project, or the project would

have to commit to a maintenance dredging program. Maintenance dredging would be

needed to maintain the restored condition due to the likely re-deposition of fine sediments

in sheltered waters. Until the majority of terrestrial-derived fine sediments are removed

from the system, attempting to restore small areas in sheltered waters is unlikely to
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succeed without continued maintenance similar to what is done for a navigational
channel. For an ecosystem restoration project, such a large maintenance cost makes it
less viable an option. Given the unsustainable nature of this measure, it was not carried

forward for further evaluation.

5.4.5 Wetland Creation, Three areas have been identified by the sponsor and

resource agencies for wetland creation. The sites indentified are as follows: The Narrows
to Rainey Gut, Lake Windsor, and Fish House Island. The Narrows to Rainy Gut and
Lake Windsor sites do not have any constructability problems associated with them.

These sites were carried forward.

Only one potential site for Tidal Marsh Island creation was identified. Fish House
Island, located just inside the mouth of the Lynnhaven Inlet, is an example of an island
within the Lynnhaven River Basin that has lost significant area and was determined to be
a potential site for marsh restoration. Historical aerial photography shows that Fish
House Island was approximately ten acres in size in the 1930’s. Today, it is

approximately 1.25 acres.

Some risk is associated with the restoration of Fish House Island. Erosion is occurring on
the island due to significant currents experienced at high and low tides. The restoration
of the island will not eliminate these currents and could increase the velocity of the
currents due to a reduced cross section outside of the main channels. This could also
pose additional risk post construction. Even with the associated risks, this measure
represents an opportunity to restore significant amounts of lost wetlands in the
Lynnhaven Basin, so this site was carried forward. Three different options were
evaluated. These include the “small island” option that included three acres of
restoration, the “medium island” option that would result in five acres of marsh and
finally the “large island” option, which included eight acres of restoration. The wetlands

sites described above are shown in Figure 9.
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Figure 9. WETLAND CREATION SITES IN THE LYNNHAVEN RIVER BASIN

5.4.6 Dam Removal. There are 22 lakes in the Lynnhaven River Basin. Many of
these were a part of the tidal estuary before being dammed. Some of the lakes have been
in place for more than a century, while some were constructed in the 1970’s. All of the
lakes are privately owned. All but one of the dams are privately owned. Two lakes
identified in the Lynnhaven Basin were former borrow pits and thus never connected to
the tidal estuary; they were removed from further consideration.

During the summer of 2009, three public meetings were held with approximately
600 people in total attendance. The possible removal of the dams was introduced at these
meetings and public comments were solicited. Public opinion regarding such removal
was overwhelmingly negative. The USACE was not able to obtain permission from all

required property owners granting access to their lake to gather further information. This
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made it impossible to investigate the effects of dam removal on the adjacent shorelines,
determine potential shoreline changes, or evaluate the effects on the system of removing
a water body that had in essence become an unplanned Best Management Practice. This

measure was not carried forward for further evaluation. The dams in the Basin are shown

in Figure 10.

Figure 10. DAMS WITHIN THE LYNNHAVEN RIVER BASIN

% Dam Removal Site

Lymafinvan

5.4.7 Wetland Restoration/Diversification. Ten areas have been identified by

the sponsor and resource agencies for the reduction of invasive species. The sites
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identified are as follows: Overstreet Cove, Pleasure House Creek, Point O Woods Park,
Wolfsnare Creek, Brookwood and Plaza Elementary, the “Pep Boys” sites, Great Neck
Creek South, Great Neck Creek North, Mill Dam Creek, and Princess Anne High School.

Overstreet Cove, Pleasure House Creek, Point O° Woods Park, Wolfsnare Creek,
Brookwood and Plaza Elementary, and the “Pep Boys” sites all have similar problems
associated with P. qustralis. P. australis populates a thin ribbon along the shoreline and
resides between salt marsh that is dominated by native species and palustrine upland. In
order to access the sites, either palustrine upland or native marsh plants would have to be
destroyed in several different areas. Because the P. australis represents a relatively small
footprint that would require the destruction of pristine habit in order to restore, these sites

were not carried forward.
The Great Neck Creek South, Great Neck Creek North, Mill Dam Creek, and

Princess Anne High School sites do not have any constructability problems associated

with them. These sites were carried forward. Figure 11 shows all of the considered sites.
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Figure 11. WETLAND DIVERSIFICATION SITES CONSIDERED

5.5 Formulation of Alternatives

The screening, evaluation, and modifications accomplished in Steps 1 through 3
indicate that five different measures remained under consideration: wetland creation,
SAV restoration, reintroduction of Bay Scallops, construction of reef habitat, and wetland
restoration/diversification. Also accomplished during step 3 of the planning process, four
of the five measures, wetland creation, SAV, scallops, and reef habitat, were further
differentiated into options of varying scale and size. All restoration measures that were
evaluated are listed in Table 8. The detailed designs of the measures are located in

Appendix A.
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The IWR-Planning Suite (version 1.0.11.0) was used as a tool to aid in the
formulation of alternatives by developing all possible combinations of measures under
consideration. No combination was eliminated from evaluation. The wetland sites
identified for wetland restoration/diversification, located at Mill Dam Creek, North Great
Neck, South Great Neck, and Princess Anne High School, were analyzed using a
different benefits model than the rest of the measures and were not combined with the
other measures in the main cost-effective and incremental cost analysis (CE/ICA) for the
study. The reasoning for using separate measures to evaluate the wetland sites is
included in Section 6.2.4 of this report. A separate CE/ICA, discussed later in this report,
was completed for these wetland sites. Because the scallop measure is dependent upon
construction of the SAV, scallops were not considered in an alternative unless the same
or greater acreage of SAV was in that plan as well. Therefore, SAV and scallops were
combined into a single solution for analysis within IWR-Planning Suite. A total of 1,631
plans were taken under consideration, as well as the No Action Alternative (NAA). Each
of the alternatives that remain under consideration, except the NAA, would be located
within the Lynnhaven River Basin. The 1,632 altematives carried forward for evaluation

can be found in the economics appendix.

Table 8. FINAL ARRAY OF MEASURES COMBINED INTO ALTERNATIVES

IWR Planning Suite
Measure and Site/Scale Plan Code
Fish House Island (Wetland Creation) — 1 site, 3 scales
Large Island ISL1
Medium Island ISL2
Small Island ISL3
Reef Habitat — 2 sites, 5 scales
Lynnhaven Bay and Broad Bay (normal and soft bottom) RHI
Lynnhaven Bay and Broad Bay (normal bottom) RH2
Broad Bay (normal and soft bottom) RH3
Lynnhaven Bay RH4

Broad Bay (normal bottom) RHS5
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Table 8. FINAL ARRAY OF MEASURES COMBINED INTO ALTERNATIVES

(Cont’d)
ITWR Planning Suite

Measure and Site/Scale Plan Code
Submerged Aquatic Vegetation — 2 sites, 6 scales

Suitable Areas Main Stem/Suitable Areas Broad Bay SAV1.23

Key Areas Main Stem/Suitable Areas Broad Bay SAV4.56

Suitable Areas Main Stem/Key Areas Broad Bay SAV7.89

Suitable Areas Broad Bay SAV10,11,12

Key Areas Main Stem/Key Areas Broad Bay SAV13,14

Key Areas Broad Bay SAV15,16
Scallops — 2 sites, 10 scales

Suitable Areas Main Stem/Suitable Areas Broad Bay SCL1

Key Areas Main Stem (with Suitable Areas SAV in Main Stem)/

Key Areas Broad Bay (with Suitable Areas SAV in Broad Bay) SCL2
Key Areas Main Stem/Suitable Areas Broad Bay SCL4
Key Areas Main Stem/Key Areas Broad Bay (with Suitable Areas
SAV in Broad Bay) SCL5

Suitable Areas Main Stem/Key Areas Broad Bay SCL7

Key Areas Main Stem (with Suitable Areas SAV)/Key Areas Broad Bay SCL8

Suitable Areas Broad Bay SCL10

Key Areas Broad Bay (with Suitable Areas SAV in Broad Bay) SCL11

Key Areas Main Stem/Key Areas Broad Bay SCL13

Key Areas Broad Bay SCL15
Wetland Creation — 2 sites
Narrows to Rainy Gut NR
Lake Windsor LW
Wetlands Restoration/Diversification — 4 sites

Princess Anne High School (wetland restoration) PA

South Great Neck (wetland restoration/diversification) SG

Mill Dam Neck (wetland restoration/diversification) MD

North Great Neck (wetland restoration) NG

Step 4 involves a cost effectiveness and incremental cost analysis, based on
annualized costs and benefits. This step also includes a review of technical,
environmental, social, and institutional considerations. See Table 9 below for a

description of each alterative.
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6.0 EVALUATION OF ALTERNATIVES

6.1 Costs of Construction

The costs for constructing the different alternatives, as discussed previously, were
developed using the Micro-Computer Aided Cost Estimating System. These amounts
represent total or fixed fee cost estimates and are a conceptual representation of the
approximate order-of-magnitude costs associated with the design concepts described.
These estimates were based upon representative unit costs for similar construction
projects in the area. All costs used in the comparison between alternatives are in October
2010 (Fiscal Year 2011) price levels, with a 4-1/8 percent discount rate used in present
value and annualized over a 50 year period of analysis with a base year of 2014.
However, the recommended plan has been updated to October 2012 levels with a

discount rate 3.75 percent.

6.1.1 First Costs of Construction. The costs for each alternative plan include the

following: preconstruction, engineering, and design (PED); real estate; construction and
plantings; construction management; contingency; and monitoring and adaptive

management (AM).

PED would include such costs as field surveys and investigations, design,
preparation of specifications and construction drawings; and the development, approval,
and execution of the project partnership agreement. The PED costs for the wetland sites
were estimated to be 12 percent of construction costs, while the PED costs for Fish House
Island were eight percent, and those for reef habitat, SAV, and scallops were estimated at

six percent of construction costs.

Real estate costs cover lands, easements, and rights-of-way (LER’s). The real
estate costs used for this analysis include private lands for the wetland sites and oyster
leased area within the reef habitat, SAV, and scallop sites. Real estate assumptions and
estimates have been updated since this analysis and are defined in more detail in the Real

Estate Appendix.
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Construction management costs cover the contractor’s management, supervision,
and overhead. These costs were 14 percent of the total construction costs for wetland
sites, seven percent for Fish House Island, and four percent for reef habitat, SAV, and

scallop sites.

A contingency cost was also added to PED, construction, and construction
management costs to reflect the effects of unforeseen conditions on estimates of these
costs. These costs do not allow for inflation or for omissions of work items that are
known to be required; rather, they take into account any unforeseen construction
problems. A 15 percent contingency was added to wetland, island, and reef habitat sites.
A 25 percent contingency was added to SAV sites and a 30 percent contingency was
added to scallop sites. The higher contingencies used for the SAV and scallop sites are
due to the increased risk of success and need for possible reseeding or stocking of these

habitats.

The aquatic systems which this study aims to improve are dynamic and
complicated. It is unlikely that restoration objectives would be achieved if the proposed
measures were simply constructed without further monitoring. In addition, if the
monitoring shows that the project is not meeting the project objectives, adaptive
management may be necessary to ensure the overall success of the project. Adaptive

management (AM) and monitoring costs are described below.

AM costs are included in the construction costs for each of the alternatives. The
AM costs for each of the measures are estimated at ten percent of total project costs based
on the following. AM of hard reefs could range from two percent of construction costs, if
removing collected sediments from the structures is required, to ten percent of
construction costs. For SAV, AM could range from two percent of initial seeding costs,
for signage to prevent wake zones, to five percent, in order to seed adjacent areas, and up
to ten percent, for reseeding of areas that did not establish as expected. While AM for
reintroduction of scallops could range from five percent of initial seeding costs, if fencing

is used to prevent predation or if spat collection is required, to ten percent, in order to
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restock scallops in conjunction with the predation prevention measures. The AM plan for
the wetland sites includes, if conditions require it, the annual application of herbicides to
control the growth and spread of P. australis and the annual replacement of native
plantings. Activities necessary to maintain the integrity of the habitat features
constructed at the wetland sites, which include physical alterations of the marsh, will be

planned as needed every five years.

After the total costs were determined, the cost of interest during project
construction was calculated based on various periods of construction (as shown Table 9)
for each of the project measures and a 4-1/8 percent discount rate. The total costs plus
the costs of the interest during construction yield the investment cost. Details on the

investment cost can be found in the economics appendix.

6.1.2 Monitoring Costs. Annual monitoring will be conducted for each of the
measures to ensure that project objectives are being fulfilled. The cost associated with
monitoring reef habitat is estimated to be $40,000 annually for the first ten years of the
project, and $10,000 per year for the remainder of the 50 year period of analysis. For
SAV, the cost of monitoring is also estimated to be $40,000 per year for the first five
years of the project. After this period, no money has been allocated for SAV monitoring
because it is anticipated that the project areas will be incorporated into the annual SAV
monitoring program conducted by VIMS. Monitoring cost included for scallop
reintroduction is $50,000 annually for the first five years of the project and $15,000 per
year for the remainder of the 50 year period of analysis. Annual costs of $7,600 over the
first ten years of the project are estimated to be the monitoring costs associated with the
wetland sites. Each cost estimate accounts for the monitoring efforts required for the
maximum acreage of each measure. For the alternative plans with fewer sites, and thus

less acreage, the monitoring amount was reduced accordingly.

More detailed information on both monitoring and AM for each of the measures

under consideration can be found in Section 9.4 of this document and the Monitoring and
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AM Plan included in the Environmental Appendix attached to this report. The
Monitoring and AM Plan will be more fully developed during the PED phase.

6.1.3 Maintenance Costs. After the ten year AM term is complete, it is
anticipated that the application of herbicides to control the growth and spread of P.
australis will continue to be necessary every five years for the life of the project. The
cost of each herbicide application is estimated to be $1,000 for each wetlands site. This

cost is included in the average annual costs as subsequently discussed.
6.1.4 Average Annual Costs. Using the total investment costs and annual costs,
the average annual equivalent costs were derived for each alternative plan, based on a

50 year period of analysis, a 4-1/8 percent discount rate, and October 2010 price levels.

The total first cost, average annual cost, and construction length for the measures

included in the alternatives carried forward for evaluation can be found in Table 9.
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6.2 Description of Environmental Benefits

For this study, a wide variety of restoration measures of varying costs were
carried forward for evaluation. A method was needed to relate these different measures
to each other, as well as to assess their environmental impacts to the Lynnhaven River
system. It was felt that a habitat unit approach would not account for the benefits
accruing from the widely varying habitat types being considered for this project. For
example, an acre of fish reefs plays a much different ecological role than an acre of
estuarine wetlands. Additionally, the costs of the different restoration measures vary
widely on a per-acre basis and a direct comparison between them using an HU approach
would have resulted in abandoning several viable options. This would have greatly
inhibited the study and reduced the ecological impact of the restoration activities

significantly.

Instead, several basic ecological parameters were used to calculate the benefits
gained by the proposed restoration activities. This non HU based approach has
precedent in the bay. It has been used to scale mitigation (2002) for a large oil spill in
Maryland waters of the Chesapeake Bay (Chalk Point Oil Spill) as well as to properly
scale the loss of water column and associated benthic habitat for the USACE Craney

Island Eastward Expansion (CIEE) project (2006).

Three environmental parameters were estimated for each of the measures related
to SAV reseeding, reef habitat construction, bay scallop reintroduction, and the
construction of tidal wetlands, as well as the corresponding without project conditions.
These parameters were: secondary production, species diversity through a BIBI, and

reduction of total suspended solids.

In order to assess whether greater importance should be given to any of these
three parameters, a sensitivity analysis was completed. The sensitivity analysis
demonstrated that if TSS is removed from consideration the conclusions of the original
cost/benefit analysis are similar to when it is included. This is consistent with the fact

that although water quality is important to habitat, it is not a direct measurement of
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habitat improvement. Therefore, only habitat outputs, secondary production, and species

diversity were quantitatively used to justify implementation of this project.

Environmental benefits were estimated for measures related to the restoration of
existing wetlands and the eradication of Phragmites using habitat diversity, which will

described later in this section.

6.2.1 Secondary Production/Chlorephyll A. Secondary production, or the

production of animal biomass, is often used as a standard measure of ecological health
and productivity in ecosystem restoration work (McCay and Rowe, 2003; Peterson and
Lipcius, 2003). Secondary production is typically measured as weight of living animal
tissue, so weight in this instance is a measure of biological output. In ecology,
productivity or production refers to the rate of generation of biomass in an ecosystem.
Productivity of plants is called primary productivity, while that of animals is called
secondary production. Phytoplankton are agents for "primary production,” the creation
of organic compounds from carbon dioxide dissolved in the water, a process that sustains

the aquatic food web

For the present study, secondary production was used in two ways to quantify
project benefits. First, increases in secondary production acted as a proxy for the
reduction of phytoplankton in the water column. By reducing phytoplankton levels, local
water clarity and quality will be improved (Paerl et al., 2003). Increasing secondary
production will provide additional prey to higher trophic levels. In turn, this will increase
the population of higher level predators, such as striped bass, sharks, rays, drum fish,

cobia, blue fish, spotted sea trout, and weakfish, and ultimately benefit the local fisheries.

Annual secondary production biomass was estimated for each ecosystem
restoration measure using ash free dry weight (AFDW). AFDW is a technique that
measures organic biomass produced independent of shells, water in tissues, or other
materials. An annual production/biomass estimator was used to parameterize the peak

summer standing biomass to an annual production rate that varied throughout the year,
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with the primary driver being water temperature. This method was used by Diaz and

Schaffner (1990) for their work in the Chesapeake Bay.

6.2.2 Species Diversity/BIBI. Another important metric that is often used to

define the health of an ecosystem is species diversity. Negative environmental impacts
typically reduce species diversity. More sensitive species are often extirpated, with
increasingly less sensitive species remaining as a local ecosystem becomes more polluted
until finally only a small number of pollution tolerant and/or adverse conditions tolerant
species remain. Reduced productivity often is associated with the loss of diversity
because pollution tolerant species are primarily small nematodes and similar aquatic
worms. Many larger species, such as mussels and crustaceans, are not able to tolerate
marginal environmental conditions. Because species diversity declines with increasing
negative environmental conditions, improvements to the environment can be measured
by the increase in species diversity. Ecosystems with higher diversity are generally
regarded as more mature, less polluted, and more resilient than those with low diversity

{Folke et al., 2004).

Typically, in systems with low levels of diversity where a small number of
species are present, any additional loss of species is more likely to destabilize the
ecosystem and perhaps alter its stable state to one that is less desirable. An example of
this is the modern day Chesapeake Bay, which has essentially lost the once extensive
oyster reefs that were formerly capable of exerting a significant effect on water quality in
the bay (Newell 1988). In this case, the elimination of filter feeders, i.e. the American
oyster, from system resulted in the increased frequency of anoxia (a total depletion of
dissolved oxygen), and hypoxia (reduced dissolved oxygen). Without the oyster,
unconsumed phytoplankton die and sink to the ocean floor. The decomposing plankton
remove dissolved oxygen from the water column, causing water quality to drop. If
habitat quality stays impaired, only the species most tolerant of poor water quality
remain. The low oxygen “dead zones” seen in the Chesapeake Bay each summer are
partly due to the loss of once extensive oyster reefs, which formerly consumed much of

the spring phytoplankton crop in the bay.
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An extensive background survey of the benthic fauna present in the Lynnhaven
River was undertaken during the scoping of the proposed project (Dauer, 2007). Shallow
water fish surveys were also conducted to assess nekton (Bilkovich, 2006). Both surveys
showed that, in general, the Lynnhaven River is a far from pristine system. Habitat
diversity is limited and species diversity is considerably lower than reference, or

undisturbed, aquatic habitat.
One of the expected benefits of the proposed restoration is an increase in species
diversity. For the present study, a baseline BIBI was used to calculate project benefits for

the Lynnhaven River system during the scoping phase of the project (Dauer, 2007),

6.2.3 Calculation of Secondary Production and Diversity Benefits. Table 10

lists the environmental benefits used to justify the project. For details on how these
numbers were calculated, please see the section on Ecological Benefits, in the

Environmental Appendix.

Table 10. ESTIMATED ANNUAL BENEFITS PER ACRE FOR EACH PROJECT

MEASURE

Measure Secondary Production (kg/acre/yr) | BIBI (1-5)
Wetland creation 242 4
SAV 1,552 5
Scallops 229 3.5
Reef habitat high relief 4,457 5
Reef habitat low relief 3,601 5
Existing Condition/ Without Project 6.41 3

For each parameter, estimates for the without project condition were subtracted
from the output estimated for each of the measures to determine the net benefit (or
additional ecological improvement) associated with each measure. The estimates were

then multiplied by the acreage of each specific site/scale for each measure to determine

105



122

the total output for each specific site/scale of each measure. It is assumed that the
estimated outputs is additive when specific measures are combined into the various
alternatives, with no significant magnified effect from various measures being built
together. Thus, the parameter output estimates for the appropriate measures were added
together to determine the total benefits for each alternative. Secondary production is
calculated as average annual kg per acre, and BIBI as an average annual index (1-5 scale

per acre).

It was assumed that each measure would take various amounts of time after
construction to achieve the full level of estimated benefits. The time for each measure to
attain its full environmental potential and appropriate growth rates, as determined by
literature research, was applied over a 50 year period of analysis. A linear growth rate
was assumed for the construction of wetlands, reef habitat, SAV, and scallops with the
same acreage as SAV. An exponential growth rate was assumed for the minimum
amount of scallops when combined with the maximum amount of SAV for a given area.
It is believed that the existing without project condition would stay relatively steady over
the 50 year period of analysis, so the average annual outputs were assumed to be

constant.

The average annual benefits for each alternative were derived by multiplying each
of the parameter’s annual output for each measure by the estimated percentage of output
for each year of the 50 year period of analysis. The results for each year of the period of
analysis were then averaged to determine the average annual benefit attributable to each
scale of each measure for each of the parameters. The benefits for the appropriate
measures were then summed to derive the average annual benefit for each of the
parameters to determine the average annual benefits for each alternative. The average

annual benefits for each measure can be seen in the Table 11.
The methodologies described above were reviewed by the ECO-PCX and were

recommended for approval for use on the Lynnhaven Basin Restoration Project. A

memorandum approvong the use of the models was provided by USACE Headquarters.
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Table 11. AVERAGE ANNUAL BENEFITS

trows {0 1s Gut

Lake Windsor

Fish House Island : large

Fish House Island: medium

Fish House Island: small

i i A
Lynnhaven Bay and Broad
(normal and soft foundation)

Bay

.

foundation)

Lynnhaven Bay and Broad Bay 79068
(normal foundation)
Broad Bay (normal and soft 87681

Lynnhaven Bay

Broad Bay (normal foundation)

5 SRR
s

Suitable Arcas Main 141158
Stem/Suitable Areas Broad Bay
Suitable Areas Main Stem/ Key 101984 131.42
Areas Broad Bay
Key Areas Main Stem/Suitable 71677 92.36
Areas Broad Bay
Suitable Areas Broad Bay 62705 80.80
Key Areas Main Stem/ Key Areas | 32502 41.88
Broad Bay
Key Arcas Broad Bay 23531

- e

Suitable Areas Main Stem/ 20384

Suitable Areas Broad Bay

Key Areas Main Sten/ Key Areas | 19579 42.78
Broad Bay

Suitable Areas Main Stem/Key 14727 32.18
Areas Broad Bay

Key Areas Main Stem/ Key Areas | 14279 31.20
Broad Bay (with Suitable Areas

SAV in Main Stem)

Key Arcas Main Sten/Suitable 10351 22.61
Areas Broad Bay

Key Areas Main Stem/Key Areas | 9993 21.93
Broad Bay (with Suitable Areas

SAV in Broad Bay)

Suitable Arcas Broad Bay 9055 19.78
Key Areas Broad Bay (with 8697 19
Suitable Areas SAV)

Key Areas Broad Bay/Key Areas | 4694 10.25
Main Stem

Key Areas Broad Bay 3398 7.42
No Action Plan 0 0
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6.2.4 Wetland Restoration/ Diversification Sites. The parameters (i.e. BIBL, and

secondary production) used to assess benefits gained through the implementation of the
other restoration measures are not able to adequately capture environmental improvements
produced through the modification of the four wetland sites. In the case of secondary
production, available scientific literature presents little information on the comparative
productivity of a P. australis versus a S. alterniflora dominant marsh. Studies have
demonstrated that abundance within P. australis is dependent upon species and taxa
(Chambers et al., 1999, Meyerson et al. 2000). For example, Krause et al. (1997) found
that biomass of insects was high in P. australis, while Meyers et al. (2001) found no
significant difference in nekton biomass between P. australis and S. alterniflora marshes.
Currently, the shortage of quantitative productivity data makes comparisons of the two

systems using secondary production infeasible.

Instead, the environmental benefits gained through the restoration/diversification
of the wetland sites (Princess Anne, Great Neck North, Great Neck South, and Mill Dam
Creek) were determined using a model developed by the USEPA. The model quantifies
wildlife habitat value of “salt marshes based on marsh characteristics and the presence of
habitat types that influence habitat used by terrestrial wildlife.” The model and its
application to the Lynnhaven River Basin Restoration Project have been described in

detail in Appendix C.

The USEPA model quantifies habitat values based on marsh characteristics and
the presence of habitat types that contribute to use by terrestrial species. The model’s
developers identified 79 birds, 20 mammals, and six amphibian and reptile species that
utilize New England salt marsh habitat at some life stage. Habitat requirements of these
species were determined through a search of published literature, unpublished reports,
anecdotal information from wetland ecologists, and personal observations of the model’s
creators. From the available information, the developers identified common habitat types
associated within salt marshes as those that were reported as being used by at least three
bird or mammal species. These habitat types, as well as the habitat requirements of salt

marsh fauna, form the basis of the salt marsh assessment model.
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The model consists of eight wetland and landscape components that are used to
assess and evaluate salt marsh wildlife habitat values (Figure 1 of the section entitled
“USEPA Salt Marsh Model Description” in Appendix C). Several of the components are
directly based on the different habitat types found in and around marshes or ecosystems
that are linked to salt marshes. Other components reflect the anthropogenic alteration of
these habitats. The remaining components take into account the size, morphology, and
landscape positions of the marsh which may be important to territorial species and those
that require adjacent upland habitats. The eight components are (1) marsh habitat types,
(2) marsh morphology, (3) marsh size, (4) degree of anthropogenic modification,

(5) vegetative heterogeneity, (6) surrounding land use, (7) connectivity, and (8) vegetation
types. Each component, in turn, consists of several categories. For example, the “Habitat
Type” component consists of ten categories including shallow open water, tidal flats,
pannes, wooded islands, and low marsh. A complete description of each habitat
component and the overall framework of this model are included in the McKinney and

Wigand (2006) paper.

The model user assigns a rating of low, moderate, high, or absent to each model
category. The rating is given a numerical score and a weighting factor to reflect faunal
habitat requisites, which can be found in Figure 2 of the section entitled “USEPA Salt
Marsh Model Description” in Appendix C. For example, one category of the habitat
component involves the presence of shallow water. If open shallow water habitat makes
up more than 20 percent of the marsh, the category is given a numeric score of “5.” 1If
open shallow water habitat is absent from a salt marsh, the category is given a “0.” The
value of each category is multiplied by a weighting factor. The output produced by the
USEPA model is a numerical score that represents the overall relative wildlife habitat
assessment for the marsh and is calculated by summing subtotals for each of the eight
habitat components of the model (McKinney et al. 2009a). The values and weighting
factors assigned to each model component are given in the table (McKinney et al. 2009a)

included in the Environmental Appendix.
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The maximum wildlife habitat assessment score that can be attained by a marsh
when evaluated using the USEPA model is 784. The Lynnhaven River system is highly
developed; therefore returning the proposed wetland sites to pristine marsh habitat
unaffected by human activity is an unrealistic and unattainable restoration goal. Instead,
reference sites, or marshes of high quality within the Lynnhaven River System, were
evaluated using the USEPA model. The scores attained by those sites represent realistic

restoration goals for this study.

The USEPA model was used to evaluate two reference sites that are located in a
state park within the Lynnhaven system. The reference site (Ref Site 2) that gained the
highest score received the maximum score for “Morphology,” “Modification,”
“Surrounding Land Use,” “Connectivity,” and “Vegetation Heterogeneity.” The site
could not receive the maximum score on size because it is relatively small, as are all of
the proposed restoration wetland sites. The Ref Site 2 also scores less than the maximum
for “Habitat Type” and “Vegetation.” Ref Site 1 is a smaller fringe marsh with some
modification even though it is a healthy salt marsh. This area only received the highest

score for the “Connectivity” element,

The two reference sites earned scores of 447 points (57% of the maximum possible
score) and 552 points (70% of the maximum possible score) for Ref Site 1 and Ref Site 2
respectively. The reference sites received relatively low scores when evaluated using the
USEPA model. This is due to the unique characteristics of the Lynnhaven River system
such as the level of development, land use, and topography which supports fringe marsh
instead of larger marsh meadow. As a result of the characteristics and limitations of the
Lynnhaven River system, a finite improvement at each restoration site, as measured by the
USEPA model, will be able to be achieved. Although the proposed restoration measures
may not be able to achieve the maximum available scores of the USEPA model, the
measures will still result in habitat improvements despite the restoration limitations of

system.
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The USEPA model was used to calculate environmental benefits that would be
derived from restoration and diversification efforts at four wetland sites within the
Lynnhaven River Basin throughout the 50 year lifespan of the Lynnhaven River Basin
Restoration Project. The model was run twice for each site in order to produce the
“Without Project” and “With Project” values. The data used to quantify the “With” and
“Without Project” condition values was obtained through aerial photography collected in

2007 and site visits to all four wetland sites during the winter of 2009,

The “Without Project” condition was determined using the current conditions
found at each project site. The assumption intrinsic in the uses of current conditions
when developing the “Without Project” condition is that the plant community is in
equilibrium and the marsh will remain relatively stable over time. The inherent weakness
of this assumption is that it does not account for possible disturbances (e.g. construction
and development adjacent to the marsh and sea level rise) that have the potential to alter

site conditions.

The “With Project” values were developed using anticipated site conditions once
restoration efforts have been completed. The future site conditions were determined
using site conditions present at two high quality reference sites and the best professional
judgment of the USACE biologist. The inherent weakness of forecasting future
conditions is that there is no way to guarantee that optimal conditions will be established
at the wetland sites. This uncertainty can be mitigated with the establishment of
monitoring and AM programs, as is required by USACE policy and has been included in
the Lynnhaven Project report.

The difference between the “With” and “Without Project” conditions represents
the environmental benefits that will be gained through the restoration of the wetland sites.
Benefit gains were due to changes to only three model components, “Habitat Type,”
“Vegetation,” and “Vegetative Heterogeneity.” The “Habitat Type” component assesses
the presence of ten distinct microhabitats found within a salt marsh (i.e. shallow open

water, tidal flats, pannes, trees overhanging water, high marsh, phragmites, pools, marsh-
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upland border, wooded islands, and low marsh) by assigning values and weighting factors
to the percentage of each microhabitat present at the site. The model also assigns value
to the composition of the salt marsh plant community through the “Vegetation”
component. The percentage of five plant groups (aquatic plants, emergents, shrubs, trees,
and vines) within the marsh unit is captured in this component. The “Vegetative
Heterogeneity” component accounts for the abundance and diversity of vegetative edges.
An “edge” is defined as either an interface between either two adjacent plant groups, as
described in the “Vegetation” component, or between a plant group and a marsh habitat

type, as described in the “Habitat Type” component.

Due to limits in project size and scope, certain model components would not be
affected by the proposed restoration treatments. For example, the restoration effort will
have no effect on surrounding land use, marsh size, marsh morphology, or anthropogenic
modification (e.g. tidal restriction and ditching). The efforts also will not affect marsh
connectivity, which is “the functional relationship between adjacent habitats arising from
their spatial distributions and the movement of organisms” (McKinney and Wigand,
2006). As a result, the values assigned to these components remained constant in both the

“Without Project” and “With Project” conditions.

The Great Neck North site scored highest of all four sites in the “Without Project”
condition and received a score of 384. This score resulted from the marsh morphology
because the site falls into the “Salt Meadow/Fringe” category, which is a configuration
that is considered highly valuable in the USEPA model. The site also scored highly
because of the small amount of anthropogenic modification (no tidal constriction and little
to no ditching) and relatively high levels of connectivity and vegetative heterogeneity.
The site received a score of 436 for the “With Project” condition, which represents a 52
point gain over the “Without Project” condition score. The increase was due to two model
components. The “Habitat Type” component value increased from 107 in the “Without
Project “condition to 147 in the “With Project” condition, while the “Vegetative
Heterogeneity” component increased from a value of 18 to 30. Average annual benefits

were calculated by subtracting the score of the “Without Project” condition from the
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“With Project” condition score. Restoration of the Great Neck North site would result in

an average annual benefit of 52 units.

The Princess Anne site received the second highest “Without Project” condition
score and the largest net benefit gain from restoration efforts. The site warranted 304
points for the “Without Project” condition and 389 points for the “With Project”
condition. In addition to the high benefit score, this site has the added benefit of providing
a wetland restoration in a different area of the Basin than the other wetland sites as well
as potentially serving as a STEM site (Science Technology, Engineering and Math) for
educational opportunities as it is located adjacent to a high school. The site is a relatively
small fringe marsh located in a highly developed area, so it received low scores for the
“Size Class,” “Morphology,” “Connectivity,” and “Surrounding Land Use” components.
However, the site is not ditched and has little to no tidal restriction. Even though
Phragmites dominates the lower marsh, the site exhibits a relatively high level of
vegetative heterogeneity. The site received high scores on the “Vegetative Heterogeneity”
and “Habitat Type” components. The model components which accounted for the change
between the “With Project” and “Without Project” conditions were the same as for the
Great Neck North site. “Habitat Type” increased from 107 to 178, and “Vegetative
Heterogeneity” increased from 18 to 30. The environmental impact resulting from the
restoration of the Princess Anne site is predicted to be the greatest of all of the four
wetland sites, with an estimated average annual benefit of 85 points over the life of the

project.

The current conditions at the Great Neck South site resulted in a low “Without
Project” condition score of 286. The marsh is a relatively large “salt meadow/fringe”
exhibiting some habitat diversity within the buffer zone surrounding the site, so it received
high values for the “Morphology” and “Connectivity” components. The site consists
almost entirely of Phragmites, so “Habitat Type” and “Vegetative Heterogeneity” scores
were low. The “With Project” conditions increased 75 points, to a score of 361. The
components that were responsible for the change were “Habitat Type” (from 53 to 113),

“Vegetative Heterogeneity” (from 6 to 18), and “Vegetation” (from 20 to 23). The
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average annual environmental benefit realized through the restoration of the Great Neck

South site is estimated to be 75 points.

The final site, Mill Dam Creek, had the lowest values both prior to and after the
completion of the restoration efforts, earning 282 for the “Without Project” condition and
348 for the “With Project” condition. The site received low scores for most model
components in its current condition because the marsh is a small fringe marsh that is
completely dominated by common reed. The “Size Class,” “Morphology,” and
“Vegetative Heterogeneity” components received the lowest values. The change in
condition between “With Project and “Without Project” was observed in the “Habitat
Type” (from 94 to 148) and the “Vegetative Heterogeneity” (from 6 to 18) components.
Implementation of the project would result in an estimated average annual benefit of 66

points.

The average annual environmental benefits calculated using the EPA model can be
found in the following table for each of the wetland restoration sites. Spreadsheets

containing the individual component values for each site are included in Appendix C.
The USEPA model described above was reviewed by the ECO-PCX and was

recommended for approval for use on the Lynnhaven Basin Restoration Project. A

memorandum approving the use of the model was provided by USACE Headquarters.
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Table 12. WETLANDS WITH PHRAGMITES ERADICATION SITES AVERAGE
ANNUAL BENEFITS

Wetlands with Phragmites Eradication Site Net Average Annual Wetland Benefits
(With Project — Without Project Condition)
(Assessment score on a 784-point scale)*

Princess Anne High School 85
Mill Dam Creek 66
Great Neck North 52
Great Neck South 75
No Action Plan 0

*Severely impaired marshes can receive scores below 100; while reference sites, which
are high quality and relatively unimpaired, in the Lynnhaven River Basin received scores

up to 552.

7.0 COMPARISON OF ALTERNATIVE PLANS

Alternative plans developed from the measures and scales, as shown in Section 5,
are compared with each other in order to identify the plan to be recommended for
implementation. A comparison of the effects of various plans is made and tradeoffs
among the differences observed are documented to support the final recommendation.
The effects include a measure of how well the plans do with respect to planning
objectives, including NER benefits and costs. Effects required by law or policy and those
important to the stakeholders and public are also considered. In the evaluation process,
the effects of each measure and scale were considered individually and compared to the
without project condition. In this step, plans are compared against each other, with

emphasis on the important effects or those that influence the decision-making process.

In order to make more informed decisions with regard to the development and
eventual selection of the NER Plan, a cost effectiveness analysis and incremental cost
analysis were conducted, as required by USACE Planning Guidance, utilizing the IWR-
Planning Suite Software (version 1.0.11.0). Cost effectiveness analysis identifies the plan

or plans that produce(s) the greatest level of environmental output for the least cost. The
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environmental outputs, however measured, in turn reflect the environmental benefits, such
as biological diversity, fish and wildlife habitat, and nutrient cycling, provided by the plan
or plans. Incremental cost analysis examines the changes in costs and the changes in
environmental outputs for each additional increment of environmental output. The Best
Buy Plans represent those plans that produce the greatest increases in environmental

outputs for the least increases in cost.

7.1 Multivariable Analysis

The average annual costs and average annual benefits identified previously were
used to conduct cost effectiveness and incremental cost analyses for the 1631 alternative
plans, as discussed in section 5.5, as well as the No Action Plan. In the case of
alternative plans that include measures related to SAV, reef habitat, scallops, and wetland
creation, three separate parameter outputs were initially used to indicate the

environmental benefit associated with each of the alternatives under consideration.

7.1.1 Sensitivity Analysis on Weighting of Parameters. The original

cost/benefits analysis was completed using three environmental parameters: secondary
production, species diversity, and TSS. In order to assess the effect on the outcome of
the CE/ICA if greater importance was given to any of the three original benefit
parameters (shown in detail in Appendix B), a sensitivity analysis was performed to
evaluate the effect of various weights on the results of the analysis. The analysis was

rerun with the following weights;

e 50 percent TSS reduction, 50 percent secondary production, O percent BIBI
e O percent TSS reduction, 50 percent secondary production, 50 percent BIBI
e 50 percent TSS reduction, O percent secondary production, 50 percent BIBI
e 100 percent weight on TSS reduction

e 100 percent weight on Secondary Production

e 100 percent weight on the BIBL
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Table 13. DESCRIPTION OF ALTERNATIVES

(See Table 18 for Wetland Restoration/Diversification)

Suitable Areas in

Kcy Ateas in Main

Suitable Area SAV
in Main Stem and

Scallops in Main

and Broad Bay on

Main Stem and Stem and Broad None None
Broad Bay Bay
Suitable Arcasin | Key areas in Main Broad Bay on
Main Stem and Stem and Broad v o None
normal foundation
Broad ay Bay
Suitable Area SAV Key Areas . Lynnhaven Bay
- Scallops in Main
in Main Stem and and Broad Bay on None
) Stem and Broad "
Broad Bay Rav normal foundation
Suitable Area SAV Key Areas . Lynnhaven Bay
. . Scallops inMain | and Broad Bay on
in Main Stem and ) i None
Broad Bay Stem and Broad normal anq soft
M Bay foundation
. Key Areas Lynnhaven Bay
S'mtablc Area SAV Scallops inMain | and Broad Bay on | Fish House Island
in Main Stem and .
Stem and Broad normal and soft (Large Design)
Broad Bay :
’ Bay foundation
Sustainable Areas Lynnhaven Bay

Fish House Island

[em and Br ¥ i g i
Broad Bay Stem and Broad norima dnq soft (Large Design)
Bay foundation
Suitable Area SAV S“S““ab?e Arc_as Lynnhaven Bay Fish House 1sland
. ) Scallops inMain | and Broad Bay on .
in Main Stem and N (Large Design),
3 Stem and Broad normal and soft .
Broad Bay X : and Lake Windsor
Bay foundation
. Fish House Island
Suitable Area SAV Sustamab!c Arc.as Ly nn?]av cn Bay (Large Design),
. . Scallops inMain | and Broad Bay on .
in Main Stem and Lake Windsor,
Stem and Broad normal and soft .
Broad Bay : X Narrows to Rainy
Bay foundation Gut
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Table 14. SUMMARY OF SENSITIVITY ANALYSIS ON WEIGHTING

(BEST BUY PLANS)
—_
—_
=0} 228
M| L) N
IE I BV I N R B
TSI = | 2|l R3] 9] 8| =
E35- 1 I ICH N B el
= < % ST X vl » §
fSEg =218 Bl 4
g.. = —_ - = © F‘o N
2 ) N =)
& 22|82
w
Best Buy Plans
A X X X X X X
B X X X X X X X
C X X | X | X X X X
D X X X X X X X
E X X X X X X X
Fr* X X | x X X X
G** X X | X X X X
H** X X | x| X X X X
I* X
J* X
K* X
L* X
M* X

*Plans not carried forward for consideration because only identified as best buy plan by
one of the sensitivity analyses and not by the main CE/ICA.
**Plan not carried forward for consideration because of very high incremental costs

It was specifically identified through the analysis, using only secondary
production and species diversity (O percent weight on TSS reduction, 50 percent weight
on secondary production, and 50 percent weight on BIBI), that the resulting best buy
plans are the same when the benefits are analyzed with or without the TSS reduction
parameter. This is because the MCDA scores, though different with and without
inclusion of the TSS parameter, follow the same positively increasing pattern in output
associated with each alternative plan under consideration. The following table shows the
results of the incremental cost analysis with only secondary production and species

diversity (0 percent weight on TSS reduction, 50 percent wetght on secondary

118



135

production, and 50 percent weight on BIBI). In addition, the following figure displays
this information graphically. Therefore, as the TSS is not necessary for differentiating
plans, and as it more of an indicator of water quality rather than a measurement of habitat
improvement, it was not used to justify the project and will not be discussed further in

this analysis.

Figure 12. SECONDARY PRODUCTION AND BIBI BEST BUY PLANS
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Table 15. RESULTS OF BEST BUY ANALYSIS

Plan Score Cost ($) Average Incremental Inc. Inc. Cost
Alternative Cost ($) Cost ($) Output | Per Output
No Action 0.00 0.00

Plan

A 0.65 171,000 262,000 171,000 0.6544 262,000
B 0.76 407,000 536,000 236,000 0.1057 2,234,000
C 0.86 750,000 874,000 343,000 0.0974 3,517,000
D 0.97 1,204,000 1,242,000 454,000 0.1119 4,055,000
E 0.99 1,413,000 1,420,000 209,000 0.0254 8,233,000
F 1.00 1,473,000 1,474,000 60,000 0.0044 | 13,792,000
G 1.00 1,494,000 1,494,000 21,000 0.0005 | 44,465,000
H 1.00 1,510,000 1,510,000 16,000 0.0004 | 44,846,000

7.1.2 Weighting of Values for MCDA. As discussed in section 7.1.1 MCDA
allows for the use of weights to reflect the importance of each parameter