Colonial Soil and Water Conservation District
205 Bulifants Blvd. Suite C, Williamsburg, VA 23188
www.colonialswcd.org

REQUEST FOR PROPOSAL:
DESIGN SERVICES FOR SHORELINE STABILIZATION/LIVING SHORELINE PROJECTS
IN CHARLES CITY COUNTY, VIRGINIA

ORGANIZATIONAL INFORMATION:

Name: Colonial Soil and Water Conservation District (CSWCD)

Address: 205-C Bulifants Blvd, Williamsburg VA 23188

Contact Person(s): Jim Wallace, District Programs Manager / Robyn Woolsey, Conservation
Specialist

Phone: 757-645-4895

Email: jim.wallace@colonialswcd.org / robyn.woolsey@colonialswcd.org

ISSUE DATE: November 26, 2024

INTRODUCTION: The Colonial Soil and Water Conservation District (CSWCD) received a federal grant,
administered by the National Fish and Wildlife Foundation (NFWF), to design and construct living
shorelines on agricultural lands located in Charles City County, Virginia in partnership with the Virginia
Department of Conservation and Recreation - Shoreline Erosion Advisory Service (DCR-SEAS). CSWCD
is requesting proposals from qualified firms for living shoreline design and construction observation
services to be provided for the project.

BACKGROUND: CSWCD provides technical and financial assistance to landowners to improve
conservation efforts and reduce sediment and nutrient pollution to the Chesapeake Bay. One way this is
accomplished is through the Virginia Agricultural BMP Cost Share (VACS) program, which helps fund a
suite of best management practices (BMPs) on agricultural lands, including shoreline stabilization and
living shorelines. CSWCD, along with partners from the James River Association and DCR-SEAS, recently
completed the first agricultural living shoreline through the VACS program in Charles City County, VA.

With this NFWF grant, CSWCD will leverage VACS funding available for living shoreline implementation
to support the design and installation of approximately 5,200 linear feet of shoreline stabilization across up
to four (4) properties along the James River in Charles City County, VA.

PROJECT DESCRIPTION: CSWCD is seeking proposals from qualified firms for living shoreline design
and construction observation services on multiple agricultural properties. CSWCD, utilizing NFWF
funding, will cover the full cost for design and construction observation services. Construction costs will be
split among the NFWF funding, VACS, and the landowners. CSWCD will lead landowner engagement, and
CSWCD and DCR-SEAS will coordinate the design and construction components with the selected
engineering firm. Given the size and complexity of the projects and VACS programmatic specifications,
professional services are required for these designs. All sites are on the James River in Charles City County.
All sites are exposed to medium-to-high wave energy environments. Structural components may be
required, as determined via site assessment and surveys. The duration of the contract awarded through this
RFP will extend until project completion (see note under Project Schedule section for details), estimated to
be December 2027.

All programs and services of the Colonial Soil and Water Conservation District are offered on a nondiscriminatory
basis without regard to race, color, national origin, religion, sex, age, marital status, or handicap.
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PROJECT LOCATION: The image below identifies the sites included in this RFP and their respective
shoreline lengths. The cost of designing and constructing the full length of eligible shoreline for each
property exceeds the grant funding currently available. It is expected that only a portion of each shoreline
will be addressed through this RFP. CSWCD is committed to addressing the highest priority areas along
each shoreline, including those with the greatest potential for load reductions and those with the most severe
vulnerability.
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SERVICES TO BE PROVIDED: The selected designer will be responsible for meeting the following
deliverables:

e Site Assessment

o Visiting the three (3) to four (4) project sites and meeting with the property owners, DCR-
SEAS, and CSWCD.

o Site assessment will include physical, hydrodynamic, and biologic settings that will affect the
shoreline. A general biologic assessment will determine the proximity of marine resources,
such as submerged aquatic vegetation (SAV), within the project boundaries.

o Many parameters affect the estuarine shorelines of Virginia, and the importance of any given
parameter is site-specific. Site assessment will examine parameters including, but not limited
to, fetch, depth offshore, shoreline geometry, shoreline orientation, nearshore
morphology/stability, SAV, tide range, storm surge frequency, historic erosion rate, design




wave determination, bank condition, bank height, bank composition, Chesapeake Bay
Preservation Act (CBPA) Resource Protection Area buffer, upland land use/proximity to
infrastructure/cover, width and elevation of sand beach or low marsh, width and elevation of
backshore region, boat wakes, and existing shoreline defense structures.

o The bank, beach, and nearshore will be surveyed by a licensed surveyor along the identified
sections of the shoreline. The physical elevation surveys will be conducted by a licensed
surveyor and tied into horizontal and vertical survey control systems (NAD 83 horizontal
datum / NAVD 88 vertical datum) and adjusted to mean low water (MLW).

o Vertical control elevations for the project site shall be established from reliable monuments
(e.g., benchmarks from the National Ocean Service or USGS). The Professional Engineer
(PE) shall establish a benchmark at the project site for the purpose of controlling the survey
of the project site and setting proposed elevations during construction.

o The shore zone will be assessed to determine the nature of the underlying strata to ascertain
its suitability for living shorelines.

o Sediment nutrient analysis of eroding banks will be conducted in accordance with
Recommendations of the Expert Panel to Define Removal Rates for Shoreline Management
Projects (USEPA Chesapeake Bay Program 2019) (see References).

e Design Services

o The design must meet DCR VACS guidelines as outlined in the SE-2 Shoreline Stabilization
practice specifications included in Appendix A.

o Asrequired by the DCR VACS SE-2 practice specification, the design is subject to the
requirements of applicable USDA Natural Resources Conservation Service (NRCS)
conservation practice standards and specifications. The design must include a note on the
cover sheet, signed by the PE that states: “To the best of my professional knowledge,
judgment, and belief, the design and construction drawings meet applicable NRCS standards
and specifications.”

m The primary practice is Streambank and Shoreline Protection, NRCS Conservation
Practice Code 580 included in Appendix C.

m Additional NRCS Conservation Practice Specifications that apply to the SE-2
practice may be found at the NRCS electronic Field Office Technical Guide in the
Virginia section: https://efotg.sc.egov.usda.gov/#/details

o Designs shall be consistent with VIMS Living Shoreline Design Guidelines for Shore
Protection in Virginia’s Estuarine Environments (Sept 2017) (see References).

o Designs shall be consistent with VMRC Tidal Wetlands Guidelines (May 2021). Per the
Guidelines, all shoreline alterations should be functionally resilient and structurally designed
to endure the impacts of sea level rise (see References).

o Site designs will include, at a minimum, an existing conditions sheet(s), proposed plan
sheet(s) all with appropriately spaced cross-sections with typical cross-sections for
construction detail, and a marsh planting plan.
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o Per VACS requirements, CSWCD will initiate state resource reviews (e.g., survey for
cultural resources; survey for threatened, endangered, or rare species; analysis for floodplain
review). The PE shall address any concerns resulting from the state resource reviews and
modify the design plan accordingly.

o The design must be reviewed by DCR-SEAS and meet the intent of DCR-SEAS advisories
and guidelines. The PE shall address any concerns resulting from the DCR-SEAS review and
modify the design plan accordingly.

The design shall be signed and sealed by a PE licensed in the Commonwealth of Virginia.
The design plan will be submitted to DCR Division of Soil and Water Conservation (DSWC)
District Engineering Services (DES) for a VACS programmatic/functional review before
being approved for project continuation and before submission of joint permit application
(JPA). The PE shall address any concerns resulting from the DCR-DES review and modify
the design plan accordingly.

e Bid Services

o PE will prepare construction bid packages for the projects based on the design, including
plans, specifications, and cost estimates. Landowners will be responsible for securing a
qualified contractor utilizing the prepared bid packages.

o For each project, once the design is found to be satisfactory, and DCR DES issues approval,
the landowner will follow the VACS bid process to solicit bids for construction. The PE shall
assist landowners in this process by answering questions from prospective bidders regarding
the technical details of the approved design and construction plans, including but not limited
to attending a pre-bid meeting with potential contractors at the project site(s).

e Permitting Services

o PE shall serve as the landowner agent for the permitting process and develop and submit the
necessary tidewater joint permit applications (JPA) to Virginia Marine Resources
Commission (VMRC) and other regulatory entities. PE shall coordinate and conduct a pre-
application meeting with the relevant permitting agencies prior to submission of the JPA.

o PE shall complete Water Quality Impact Assessment and Chesapeake Bay Preservation Act
(CBPA) permit on behalf of the landowner, attend and participate in local wetlands board
meetings, and represent the landowner at VMRC hearings as necessary (including explaining
components of the project and answering questions).

e Construction Support Services

o In accordance with VACS guidelines, the landowner will engage a contractor to build the
project in accordance with the approved design. Once the landowner engages a contractor,
the PE shall work with the selected contractor to satisfy other services detailed herein.

o The PE or their representative is responsible for all required construction inspections to
ensure the project is in compliance with the design plans and specifications and to ensure
inspection requirements for the development of “as built” drawings are met. At a minimum,
these milestones represent when site inspections should occur:

m  Structural component construction begins




m Structural component placement complete
m Sand nourishment complete and after minimum 2-week settling period
m Marsh plantings complete

o Once construction is complete, and prior to VACS payment to the landowner, the PE must
develop an “as-built” drawing that adheres to the SE-2 Shoreline Stabilization Practice letter
released by DCR on May 5, 2021 (see Appendix B). The “as-built” shall be signed and
sealed by the Professional Engineer of Record and is expected to be a complete set of
drawings. The drawings shall document any changes or deviations from the original design.

o The “as-built” surveys will include a delineation of the area where the marsh grass is planted.
The “as-built” surveys will be tied into horizontal and vertical survey control systems (NAD
83 horizontal datum / NAVD 88 vertical datum) and adjusted to mean low water (MLW).

o The PE shall develop a monitoring protocol and maintenance plan for use by property
owners to maintain the practice for a minimum of 15 years. The protocol should allow the
property owners to determine basic characteristics of the structural effectiveness, functional
success, and overall stability of the living shoreline project over the useful life of the project.
The protocol should also provide an assessment of deficiencies that require remedial

attention such as excessive sand loss or plant mortality.
e Project Management

o The designer will consult closely with the landowners so that their goals and needs can be
addressed in the designed shoreline management solution.

o All documents including but not limited to, design plans, specifications, permit applications,
and cost estimates will be submitted for review by CSWCD and DCR DES approval.

o Expect weekly check-in phone calls and/or emails, monthly project coordination conference
calls, presentation of each deliverable, as well as revision of deliverables to address the
SEAS review of the design, the DES review of the design, CSWCD comments, and any
revisions requested by the permitting agencies.

PROJECT SCHEDULE: The schedule requires:
e Design services by the selected entity begin no later than February 3, 2025.

e JPA shall be submitted to VMRC no later than August 1, 2025.
e Bid package for construction services for landowner use should be complete for release no later than
October 15, 2025.

Payment for services rendered will be provided as each phase is completed and approved:
1) Design completed and approved and permits submitted and approved

2) Structural component construction is complete and sand fill has been placed
3) Plants have been installed and as-builts are approved by DCR DES

PROPOSAL REQUIREMENTS: At a minimum, applicants must be able to provide the following:

o C(Cover Letter - Official representative and point of contact for the Contractor relative to



this RFP. Identify such representative’s title, address, phone numbers, and email address. Letters
should be signed by an authorized representative of the designer’s organization.
o Summary of Qualifications - Present a list of key staff who will work on this project, indicating

years of experience and any relevant certifications held by key team members. Describe any
potential conflicts of interest in conducting this project. Identify whether your firm is a licensed
Small, Woman-owned business enterprise or Minority business enterprise. Provide Virginia
Department of Professional and Occupational Regulations (DPOR) license details (business name,
address, registration type, registration number, and expiration date) for any individual offering to
practice professional services as part of the proposed work. Such information shall include the name,
address, registration type, registration number, and expiration date. Please indicate if the company is
or is not on the Federal Debarment List or listed in the Excluded Parties List System (EPLS).
® Prior Experience - Describe the firm’s experience with design of living shorelines. Provide
examples for up to three active or past projects (within the previous five years) that are similar to the
living shoreline projects being proposed. For each project, please prepare a succinct project
summary including the following information: project name, JPA number, location, description,
illustrations, cost, and reference contact information.
e [Insurance Requirements - Must show proof of the following insurance requirements:
o General Liability Insurance, with a combined single limit of $1,000,000 for each occurrence
and $1,000,000 in the aggregate
o Automobile Liability Insurance, with a combined single limit of $1,000,000 for each person
and $1,000,000 for each accident
o  Worker’s Compensation Insurance in accordance with statutory requirements and
Employer’s Liability Insurance, with a limit of $500,000 for each occurrence
o Professional Liability Insurance, with a limit of $1,000,000 annual aggregate
® Project Schedule and Costs - Project schedule and design and construction observation services
costs by site (see Contingency)
References - Contact information of a minimum of three client references
Completed RFP Response Form (attached)

PROPOSAL EVALUATION: Proposals should respond to the requirements of this RFP in a
straightforward and concise manner. Proposals will be evaluated based on staff qualifications, experience,
project cost, and approach to bringing the project to a successful completion. CSWCD will employ good
faith efforts to engage disadvantaged/minority/women business enterprises by reaching out to
DBE/MBE/WBE firms to submit proposals. This RFP is not a contract or commitment and CSWCD is not
responsible for any expenses that may be incurred during the preparation of a proposal responding to it.
Submitted proposals become the property of CSWCD.

The Proposal Evaluation Committee will consist of the landowners and representatives from CSWCD,
DCR-SEAS, and DCR DES.

DESIGNER SELECTION SCHEDULE: Sealed proposals should be mailed or delivered to Robyn
Woolsey of the Colonial Soil and Water Conservation District by no later than 5:00pm on January 6, 2025.



The CSWCD mailing address is: 205 Bulifants Blvd, Suite C, Williamsburg VA 23188. CSWCD intends to
complete its evaluation and decision process within three (3) weeks after submission of offers. The selected
contractor will be notified via email and letter via a “Notice of Intent to Award.” It is the intent of CSWCD
to make a selection no later than January 24, 2025. The following outlines the procurement and project
schedule:

November 26, 2024: RFP is sent to prospective designers and posted to project webpage
December 18, 2024: Mandatory, in-person pre-bid meeting at a probable project location in the
Sandy Point area in Charles City County. RSVPs are required. To RSVP, fill out this form. Firms
that submit this form will be notified via email of the exact meeting location.
January 6, 2025: Sealed proposals due to CSWCD
January 7 — January 17, 2025: Proposal Evaluation Committee reviews proposals and schedules
virtual interviews

e January 24, 2025: Determination of contract award and Notice of Intent to Award sent

Contingency - CSWCD intends to award a contract for professional design and construction observation
services for a total of 5,200 linear feet of living shorelines on multiple, up to four (4), individual properties.
The number of individual properties included in the final contract may be less than four (4) depending on
total costs, funding availability, and landowner commitment. Any firms responding to this RFP must submit
fee proposals for each site individually.

FOR FURTHER INFORMATION OR QUESTIONS: Please direct questions about this RFP to Jim
Wallace, CSWCD District Programs Manager, at jim.wallace(@colonialswcd.org or 757-645-4895 or Robyn
Woolsey, CSWCD Conservation Specialist at robyn.woolsey(@colonialswed.org or 757-645-4895.

Colonial Soil and Water Conservation District employment opportunities, programs, and services are
offered to all on a nondiscriminatory basis regardless of race, color, religion, sex (including pregnancy,
gender identity, and sexual orientation), parental status, national origin, age, disability, genetic information,
political affiliation, or veteran's status.

REFERENCES
e Hardaway, C.S., Milligan, D.A., Duhring, K., & Wilcox, C.A. 2017. Living Shoreline Design

Guidelines for Shore Protection in Virginia’s Estuarine Environment. Virginia Institute of Marine
Science, William & Mary. https://doi.org/10.21220/V5CF1N

e Hardaway, C.S., Milligan, D.A., Wilcox, C.A., Berman, M., Rudnicky, T., Nunez, K., & Killeen,
S.A. 2015. Charles City County Shoreline Management Plan. Virginia Institute of Marine Science,
William & Mary. https://doi.org/10.21220/VSFPAT

e U.S. Department of Agriculture, Natural Resources Conservation Service. Field Office Technical
Guide (FOTG), Virginia. https://efotg.sc.egov.usda.gov/#/state/ VA

e Virginia Department of Conservation and Recreation. Virginia Agricultural BMP Cost-Share
(VACS) Program Manual, Program Year 2025.
https://casdsis.dcr.virginia.gov/htdocs/agbmpman/agbmptoc.htm
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e Virginia Marine Resources Commission. 2021. Tidal Wetlands Guidelines.
https://www.mrc.virginia.gov/Regulations/Final-Wetlands-Guidelines-Update _05-26-2021.pdf

e Recommendations of the Expert Panel to Define Removal Rates for Shoreline Management Projects.
USEPA Chesapeake Bay Program. 2019. https://chesapeakestormwater.net/wp-
content/uploads/dlm_uploads/2018/05/SHORT _Final Shoreline-Management-Protocol 11-24-
19_FINAL.pdf
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RFP RESPONSE FORM
Please complete the following information for your response:

1. The name and full contact information of your company and, if applicable, any other entity comprising
your team: [Attach resumes of individuals involved; see #6 below.]

2. List and describe three projects completed within the previous five years that are relevant to this project. If
the relevance is not immediately obvious, please describe briefly the relationship as you see it: [Attach
additional information as appropriate. ]

3. List three client references and their contact information for whom you or your team members have
completed work similar to that described in this RFP:

4. Include basic information and history about the business entity, financial information, technical capability,
and any other information you feel is important for us to know.

5. Fee Proposal, detailed to the greatest extent possible — cost for service: hourly rates (if applicable), typical
direct out-of-pocket costs such as travel reimbursement, copies, mailings etc., and any other anticipated
expenses that you foresee. Please itemize your fee proposal by the categories listed under “Services to be
Provided” section (e.g., site assessment, design services, bid services, permitting services, construction
support services, and project management). Please provide individual fee proposals for the four prospective
sites included in this RFP.

6. Additional information, such as you/your team member’s particular experiences, training, and/or academic
background(s) that may make you uniquely qualified for this position. [Attach additional materials as
appropriate. |



Proposals that answer the following questions in the affirmative will be viewed more favorably:

Does the firm have any recent experience in tidal shoreline erosion/stabilization designs in Virginia?
If so, provide 3-5 submitted and approved JPA references.

Does the firm have any recent experience working on designs for private property owners in
Virginia (as opposed to federal/state/locality owned properties), specifically tidal shoreline/erosion
stabilization? If so, provide contact information for 2-3 property owner references.

Does the firm have any experience working on agricultural or silvicultural lands in Virginia,
specifically tidal shoreline/erosion stabilization? If so, provide contact information for 2-3 property
owner references.

Does the firm have any experience working with SWCDs and DCR on VACS? Or with SWCDs on
the Virginia Conservation Assistance Program (VCAP)? If so, provide examples.

Does the firm have any experience with satisfying design requirements of USDA-NRCS
conservation practice standard 580, specifically on tidal shorelines (anywhere in the United States)?
If so, provide 2-3 examples with supporting documentation.

Does the firm hold a contractor’s license from DPOR with Marine Facility (MCC) specialty? If only
a design firm, has the firm worked with a construction contractor with that license and specialty?
Has the firm participated in a living shoreline design workshop hosted by VIMS Shoreline Studies
Program? If so, list staff names and dates of attendance.



A successful applicant must provide proof of insurance based on the services or product provided.
The undersigned certifies that the information submitted above is true and accurate.

The undersigned certifies that the person, firm, association, co-partnership or corporation herein named, has
not, either directly or indirectly, entered into any agreement, participated in any collusion, or otherwise
taken any action in restraint of free competitive bidding in the preparation and submission of a proposal to
the Colonial Soil and Water Conservation District for consideration in the award of a contract.

The undersigned further certifies that the firm, association, or corporation or any person in a controlling
capacity associated therewith or any position involving the administration of federal funds; is not currently
under suspension, debarment, voluntary exclusion, or determination of ineligibility by any federal agency;
has not been suspended, debarred, voluntarily excluded, or determined ineligible by any federal agency
within the past three years; does not have a proposed debarment pending; and has not been indicted,
convicted, or had a civil judgment rendered against said person, firm, association, or corporation by a court
of competent jurisdiction on any manner involving fraud or official misconduct within the last three years.

I further acknowledge that by signing this page of the proposal, I am deemed to have agreed to the
provisions of the affidavit.

(Name of Firm)

(Authorized Signature) (Title)

(Please print Name)

(Date)



APPENDIX
Appendix A: FY25 DCR Specification for No. SE-2
Appendix B: SE-2 Shoreline Stabilization Practice letter released by DCR on May 5, 2021
Appendix C: NRCS Conservation Practice Standard, Streambank and Shoreline Protection, Code 580
Appendix D: NRCS Statement of Work, Streambank and Shoreline Protection (580), Virginia
Appendix E: Charles City County Shoreline Management Plan

Appendix F: Aerial Maps of Proposed Sites

Project designs must meet the entire specification. Please make special note of highlighted items.



Name of Practice: SHORELINE STABILIZATION
VACS Program Specification for No. SE-2

This document specifies terms and conditions for the Virginia Agricultural Best Management
Practices Cost-Share Program’s agricultural Shoreline Stabilization practice which are applicable

to all contracts entered into with respect to that practice.

A. Description and Purpose

Structures and/or vegetative measures will be designed and implemented to stabilize
shoreline areas of tidally-influenced streams and rivers, estuaries, bays, and the ocean.

The purpose of this practice is to improve water quality by stabilizing shoreline areas that
are being eroded because of waves, boat wake, or overland flow.

B. Policies and Specifications
1. Cost-share and tax credit are authorized:

1. For land shaping to achieve a stable slope.

11. For the construction of riprap revetments, sills (riprap or oyster shell bags),
groins, break-waters, and gabion systems.

1il. For the establishment of vegetation. New vegetation must maintain a cover
of 85% or more. Spot treat invasive species to maintain density to less than
5% cover.

iv. For engineering and design assistance.

V. For shorelines bordering only agricultural lands. Other lands such as
recreational, urban and built-up or residential lots are not eligible.

vi. For tidally-influenced waters only.

2. To qualify for cost-share and/or tax credit, all designs must be reviewed by DCR’s
Shoreline Erosion Advisory Service (SEAS) and meet the intent of SEAS program
guidelines.

3. All appropriate local, state, and federal permits must be obtained before cost- share

or tax credit is authorized.

4. This is a one-time incentive payment and not eligible for reapplication on the same
site. Lifespan requirements can be waived if damaged by acts of nature.

5. Livestock must be excluded from the project area.
6. This practice is subject to the requirements of applicable NRCS Standards

including 342 Critical Area Planting, 580 Streambank and Shoreline Protection,
382 Fence, and 612 Tree/Shrub Establishment.

SE-2-1



All practice components implemented must be maintained for a minimum of 15
years following the calendar year of certification of completion. The lifespan begins
on Jan. 1 of the calendar year following the year of implementation. By accepting
either a cost-share payment or a state tax credit for this practice, the participant
agrees to maintain all practice components for the specified lifespan. This practice
is subject to spot check by the District or SEAS throughout the lifespan of the
practice and failure to maintain the practice may result in reimbursement of cost-
share and/or tax credits.

The VACS payment will not exceed 75% of the approved estimated cost or eligible
actual cost, whichever is less, of all necessary components needed to implement
shoreline stabilization.

As set forth by Virginia Code, the Commonwealth currently provides a tax credit
for implementation of certain agricultural best management practices as discussed
in the Tax Credit Guidelines.

If a participant receives cost-share, only the participant’s eligible out-of-pocket
share of the project cost is used to determine the tax credit.

Technical Responsibility

Technical and administrative responsibility is assigned to qualified technical DCR and
District staff in consultation, where appropriate and based on the controlling standard,
with DCR, Virginia Certified Nutrient Management Planner(s), NRCS, DOF, and VCE.
Individuals certifying technical need and technical practice installation shall have
appropriate certifications as identified above and/or Engineering Job Approval Authority
(EJAA) for the designed and installed component(s). All practices are subject to spot
check procedures and any other quality control measures.

Revised April 2024

SE-2-2



Matthew J. Strickler

Secretary of Natural Resources

Clyde E. Cristman

Director

To:

RE: SE-2 Shoreline Stabilization Practice

Charles Hill Carter, III-Colonial SWCD,

and construction services from a Professional Engineer (PE).

waves, boat wake, or overland flow.

COMMONWEALTH of VIRGINIA

DEPARTMENT OF CONSERVATION AND RECREATION

Colonial SWCD

Eastern Shore SWCD
Hanover Caroline SWCD
Northern Neck SWCD
Peanut SWCD-E. Keith
Three Rivers SWCD
Tidewater SWCD
Tri-County/City SWCD
Virginia Dare SWCD

May 5, 2021

Rochelle Altholz
Deputy Director of
Administration and Finance

Russell W. Baxter

Deputy Director of

Dam Safety & Floodplain
Management and Soil & Water
Conservation

Nathan Burrell
Deputy Director of
Government and Community Relations

Thomas L. Smith
Deputy Director of
Operations

DCR wanted to take the time to remind Soil and Water Conservation Districts (SWCDs) that are
located within tidally influenced areas of a relatively new VACS practice for Shoreline Stabilization.
For your reference, the program eligibility requirements for such practices, as well as the process for
practice approval are listed below. This practice, consistent with NRCS standard #580, requires design

The SE-2, Shoreline Stabilization, practice became an eligible practice in PY20. This practice is
specifically for tidally influenced streams and rivers, estuaries, bays, and the ocean. The purpose of this
practice is to improve water quality by stabilizing shoreline areas that are being eroded because of

Please keep in mind the following when determining program eligibility:

This is an agricultural practice and participants must demonstrate the same program eligibility
requirements as with any other VACS practice. The erosion must be occurring on agricultural
land, which must be a minimum of five consecutive agricultural acres, and the participant must
demonstrate a minimum of $1,000 of income from agricultural products produced on the

associated land for a period of at least three consecutive years.

An individual from DCR’s assigned staff should visit the site to determine eligibility prior to
board approval. This individual should either be from DCR’s Division of Soil and Water
Conservation District Engineering Services (DES) or the Shoreline Erosion Advisory Service

(SEAS).

600 East Main Street, 24" Floor | Richmond, Virginia 23219 | 804-786-6124

State Parks * Soil and Water Conservation * Outdoor Recreation Planning

Natural Heritage * Dam Safety and Floodplain Management * Land Conservation



Once it has been determined that the practice is eligible, the following process is required for

design and construction:

The participant must engage a professional engineer to determine the appropriate design for
stabilization and develop a design plan, signed and sealed by the Professional Engineer of
Record (PEOR).

This design shall include a note on the cover sheet, signed by the PEOR that states, “To the best
of my professional knowledge, judgement, and belief, the design and construction drawings meet
applicable NRCS standards and specifications.”

The design plan must be submitted to DCR District Engineering Services for a functional review.
Upon completion of this review, if the plans are found to be satisfactory, an approval letter will
be issued by DCR District Engineering Services.

Once the design is found to be satisfactory, and approval is issued, the District and the
participant should follow the Cost Share Program Bid Process to solicit bids for any NRCS
components estimated to be $30,000 or greater (see VACS Guidelines, Page I1-35).

The PEOR will need to perform construction inspections to ensure the project is constructed in
accordance with the design plans and specifications.

Once construction is completed, and prior to payment to the participant, the PEOR must develop
an “as-built” drawing that shall contain the following statement on the cover sheet, “to the best
of my professional knowledge, judgment, and belief, these practices are installed in accordance
with the construction drawings (as shown in these “As Built” plans dated XXXX) and meets
applicable NRCS standards and specifications.”

Upon completion of the as-built review, which must include a post construction inspection by a
member of the DCR District Engineering Services staff, if the project is found to be satisfactorily
completed, an approval letter will be issued. Once the approval letter is received, the District
may make payment to the participant for the project.

If the participant should need assistance in selecting a PEOR for the project, the local Wetlands

Board may be able to assist with the selection process. Additionally, a list of engineering firms that
DCR is aware of having previously performed this type of work is attached. Please note that inclusion
on this list is not a DCR recommendation; other firms not on this list could also be qualified.

If you should have any questions, please feel free to contact Amanda S. Pennington, PE at 804-

786-0113.

Sincerely,

T e 6’ ?%’] /:5’6(/41./
J

PN ey

Darryl M. Glover
Director
Division of Soil and Water Conservation



USDA

_ United States Department of Agriculture 580-CPS-1

Natural Resources Conservation Service
CONSERVATION PRACTICE STANDARD
STREAMBANK AND SHORELINE PROTECTION

CODE 580

(ft)

DEFINITION

Treatment(s) used to stabilize and protect banks of streams or constructed channels and shorelines of
lakes, reservoirs, or estuaries.

PURPOSE

This practice is used to accomplish one or more of the following purposes:

* Prevent the loss of land or damage to land uses or facilities adjacent to the banks of streams or
constructed channels and shorelines of lakes, reservoirs, or estuaries. This includes the protection
of known historical, archaeological, and traditional cultural properties.

* Maintain the flow capacity of streams or channels.
* Reduce the offsite or downstream effects of sediment resulting from bank erosion.

* Improve or enhance the stream corridor or shoreline for fish and wildlife habitat, aesthetics, or
recreation.

CONDITIONS WHERE PRACTICE APPLIES

This practice applies to streambanks of natural or constructed channels and shorelines of lakes,
reservoirs, or estuaries susceptible to erosion. It does not apply to erosion problems on main ocean fronts,
beaches, or similar areas of complexity.

CRITERIA

General Criteria Applicable to All Purposes

Plan, design, and construct this practice to comply with all Federal, State, and local laws, rules, and
regulations. The landowner must obtain all necessary permissions from regulatory agencies, or document
that no permits are required. The landowner and/or contractor is responsible for locating all buried utilities
in the project area, including drainage tile and other structural measures.

Sites with drainage areas equal to or greater than 25 square miles require approval from the State
Conservation Engineer.

Assess unstable streambank or shoreline sites in enough detail to identify the causes contributing to the
instability. The assessment should provide details necessary for design of the treatments and convey
reasonable confidence that the treatments will perform adequately for the design life of the measure. If the
failure mechanism for a streambank is a result of the degradation or removal of riparian vegetation, if
possible, implement stream corridor restoration, along with bank treatment.

NRCS reviews and periodically updates conservation practice standards. To obtain the current
version of this standard, contact your Natural Resources Conservation Service State office or
visit the Field Office Technical Guide online by going to the NRCS website at
https://www.nrcs.usda.gov/ and type FOTG in the search field.

USDA is an equal opportunity provider, employer, and lender.
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Causes of instability include—

* Livestock access;

*  Watershed alterations resulting in significant modifications of discharge or sediment production;
* In-channel modifications such as gravel mining;

* Head cutting;

»  Water level fluctuations; and

» Boat-generated waves.

Design streambank and shoreline treatments that are compatible with—

»  Existing bank or shoreline materials;

* Planned improvements or improvements installed by others;
*  Water chemistry;

e Channel or lake hydraulics; and

»  Slope characteristics above and below the water line.

Avoid adverse effects on—

« Endangered, threatened, and candidate species and their habitats;
» Archaeological, historical, structural, and traditional cultural properties; and
»  Existing wetland functions and values.

Design treatments that result in stable slopes based on the bank or shoreline materials and the type of
measure proposed. Account for anticipated ice action, wave action, and fluctuating water levels. Ensure
that installations are protected from overbank flows, upslope runoff, and flooding. Include internal drainage
where bank seepage is a problem. Use geotextiles, designed filters, or bedding to prevent piping or
erosion of material from behind the treatment. Anchor end sections into existing treatments or existing
stable areas.

Revegetate all areas disturbed during construction in accordance with the criteria in VANRCS
Conservation Practice Standard (CPS) Critical Area Planting (Code 342). If climatic conditions preclude
the use of vegetation, use VA NRCS CPS Mulching (Code 484) to install inorganic cover materials such as
gravel. Protect the area from livestock and human traffic until the site is fully stabilized.

Design treatments to achieve recreation objectives as determined by a site-specific assessment or
management plan. Safety requirements shall be based on type of human use and recreation objectives.

Evaluate safety hazards to boaters, swimmers, or people using the shoreline or streambank when
designing treatments. Place warning signs as necessary.

Livestock exclusion is required for sites with vegetative measures. Use VANRCS CPS Fence (Code 382)
for all fences. Wildlife may need to be controlled during establishment of vegetative measures.
Temporary and local population control methods should be used with caution and within state and local
regulations. Exclude vehicles and/or people during vegetative establishment, as appropriate.

Additional Criteria for Streambanks

Classify stream segments requiring protection according to National Engineering Handbook (NEH) 654,
Chapter 3, Site Assessment and Investigations. Evaluate incised segments or segments that contain the
5-year return period (20 percent annual exceedance probability) or greater flows for further degradation or
aggradation.

NRCS, VA
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Use a site assessment to determine if the causes of instability are local (e.g. poor soils, high water table in
banks, alignment, obstructions deflecting flows into bank, etc.) or systemic in nature (e.g. aggradation due
to increased sediment from the watershed, increased runoff due to urban development in the watershed,
degradation due to channel modifications, etc.). The assessment need only be of the extent and detail
necessary to provide a basis for design of the bank treatments and reasonable confidence that the
treatments will perform adequately for the design life of the measure.

Do not realign the channel without an assessment of upstream and downstream fluvial geomorphology
that evaluates the impacts of the proposed alignment. Determine the current and future discharge-
sediment regime using an assessment of the watershed upstream of the proposed channel alignment.

Do not install bank protection treatment in channel systems undergoing rapid and extensive changes in
bottom grade and/or alignment unless designing the treatments to control or accommodate the changes.
Construct bank treatment to a depth at or below the anticipated lowest depth of streambed scour.

Stabilize toe erosion by treatments that redirect the stream flow away from the toe or by structural
treatments that armor the toe. Where toe protection alone is inadequate to stabilize the bank, shape the
upper bank to a stable slope and establish vegetation, or stabilize with structural or soil bioengineering
treatments.

To the extent possible, retain or replace habitat-forming elements that provide cover, food, pools, and
water turbulence. This includes stumps, fallen trees, debris, and sediment bars. Only remove these
stream habitat elements when they cause unacceptable bank erosion, flow restriction, or damage to
structures.

Design treatments to remain functional and stable for the design flow and sustainable for higher flow
conditions. Evaluate the effects of changes to flow levels compared with the preinstallation flow levels, for
low and high flow conditions. When flooding is a concern, the effects of protective treatments shall not
increase flow levels above those that existed prior to installation. Ensure treatments do not limit stream
flow access to the floodplain. Do not design treatments that result in negative offsite impacts such as
increased channel or bank erosion downstream.

Additional Criteria for Shorelines

For the design of structural treatments, evaluate the site characteristics below the waterline for a minimum
of 50 feet horizontally from the shoreline measured at the design water surface. Base the height of the
protection on the design water surface plus the computed wave height and freeboard. Use mean high tide
as the design water surface in tidal areas. Limit revetments, bulkheads, or groins to no higher than 3 feet
above mean high tide, or mean high water in nontidal areas. Key-in structural shoreline protective
treatments to a depth that prevents scour during low water.

When using vegetation as the protective treatment, include a temporary breakwater during establishment
when wave run-up could damage the vegetation.

Additional Criteria for Stream Corridor Improvement

Establish stream corridor vegetative components as necessary for ecosystem function and stability. The
appropriate composition of vegetative components is a key element in preventing excess long-term
channel migration in reestablished stream corridors. Establish vegetation on channel banks and
associated areas according to the criteria in VA NRCS CPS Critical Area Planting (Code 342).

Design treatments to achieve habitat and population objectives for fish and wildlife species or
communities of concern as determined by a site-specific assessment or management plan. Establish
objectives on the survival and reproductive needs of populations and communities, including habitat
diversity, habitat linkages, daily and seasonal habitat ranges, limiting factors, and native plant
communities. Develop the requirements for the type, amount, and distribution of vegetation using the
requirements of the fish and wildlife species or communities of concern.

NRCS, VA
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Design treatments to meet aesthetic objectives as determined by a site-specific assessment or
management plan. Establish aesthetic objectives based on human needs, including visual quality, noise
control, and microclimate control. Use construction materials, grading practices, and other site
development elements compatible with adjacent land uses.

CONSIDERATIONS

When designing protective treatments, consider changes that may occur in the watershed hydrology and
sedimentation over the design life of the treatments.

Incorporate debris removed from the channel or streambank into the treatment design when it is
compatible with the intended purpose to improve benefits for fish, wildlife, and aquatic systems.

Use construction materials, grading practices, vegetation, and other site development elements that
minimize visual impacts and maintain or complement existing landscape uses such as pedestrian paths,
climate controls, buffers, etc. Avoid excessive disturbance and compaction of the site during installation.

Use vegetative species that are native and/or compatible with local ecosystems. Avoid introduced species
that could become nuisances. Consider species that have multiple values such as those suited for
biomass, nuts, fruit, browse, nesting, aesthetics, and tolerance to locally used herbicides. Avoid species
that may be alternate hosts to disease or undesirable pests. Consider species diversity to avoid loss of
function due to species-specific pests.

Select plant materials that provide habitat requirements for desirable wildlife and pollinators. The addition
of native forbs and legumes to grass mixes will increase the value of plantings for both wildlife and
pollinators. Consider and refer to VA NRCS CPS Wetland Wildlife Habitat Management (Code 644).

Use treatments that promote beneficial sediment deposition and the filtering of sediment and sediment-
attached and dissolved substances.

Maintain or improve fish and wildlife habitat by including treatments that provide aquatic habitat in the
treatment design and that may lower or moderate water temperature and improve water quality.

Stabilize side channel inlets and outlets, and outlets of tributary streams from erosion.
Maximize adjacent wetland functions and values with the project design to the extent practicable.

To maintain plant community integrity, exclude livestock during establishment of vegetative treatments and
apply appropriate grazing practices after establishment.

Control wildlife during establishment of vegetative treatments. Use temporary and local population control
methods with caution and within applicable regulations.

When appropriate, consider establishing a buffer strip and/or diversion at the top of the bank or shoreline
protection zone to help maintain and protect installed treatments, improve their function, filter out
sediments, nutrients, and pollutants from runoff, and provide additional wildlife habitat.

Consider installing self-sustaining or minimal maintenance treatments.

Consideration should be given to selecting vegetative species with the growth potential to quickly stabilize
the site. The mature size of the vegetation and its potential for future problems should also be assessed.

Shrubs are encouraged over tree species. A zone of shrubs close to the bank with larger trees farther
back from the bank is the preferred planting design.

Consider aquatic habitat when selecting the type of toe stabilization.

NRCS, VA
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PLANS AND SPECIFICATIONS

Prepare plans and specifications that describe the requirements for applying the practice according to this
standard. Include provisions to minimize erosion and sediment production during construction and
provisions necessary to comply with conditions of any environmental agreements, biological opinions, or
other terms of applicable permits. Record all required information in an engineer field book, on a plan
sheet or design computation sheet, or in another appropriate location. At a minimum, include—

DESIGN DATA

*  Completed Environmental Evaluation and subsequent requirements.

« Site investigation report with supporting data including flow information, channel materials, source
of streambank or shoreline instability (if known), land use upstream and downstream, activities in
the watershed impacting the stream, etc. Include photographs.

»  Soils investigation.

» Survey and plot data: profile, cross-sections, topography, as needed.

»  Design computations, including purpose of practice and references used.
»  Structural drawings adequate to describe the construction requirements.

* Plan view of site with existing features; location of treatment(s), including planting areas; location of
borrow area(s) if on site; location of disposal area (s) if on site; and apparent property lines and
owners.

*  Planned profile and cross sections.

» For streambanks, include velocities, water surface profiles, and other geomorphic parameters as
required for permit(s).

*  For shoreline, include fetch and wave height.

» Safety features.

« Standard Cover Sheet (VA-SO-100).

» Materials and quantities needed.

»  Vegetation and/or ground cover requirements.

» lIdentification of needed Erosion & Sediment Control measures.

*  Supplemental practices required.

* Virginia Construction Specifications (700 Series).

e Operation and Maintenance Plan.

CHECK DATA

e As-built survey.

* As-built plans including dimensions, types and quantities of materials installed, and variations from
design. Include justification for variations.

* Locations of appurtenant practices.

* Adequacy of vegetation and/or ground cover.

*  Complete as-built section of Cover Sheet.
OPERATION AND MAINTENANCE

Prepare an operation and maintenance plan for the operator.

At a minimum, include—

» Instructions for operating and maintaining the system to ensure it functions properly.
» Periodic inspections and prompt repair or replacement of damaged components.

NRCS, VA
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»  Periodic inspections and prompt repair of erosion.
* Instructions for maintaining healthy vegetation, when required.
* Instructions for controlling undesirable vegetation.

REFERENCES

USDA NRCS. 1996. National Engineering Handbook (Title 210), Part 650, Chapter 16, Streambank and
Shoreline Protection. Washington, D.C. https://directives.sc.egov.usda.gov/

USDA NRCS. 2008. National Engineering Handbook (Title 210), Part 654, Stream Restoration Design.
Washington, D.C. https://directives.sc.egov.usda.gov/

USDA NRCS. 2010. National Engineering Handbook (Title 210), Part 653, Stream Corridor Restoration:
Principles, Processes, and Practices. Washington, D.C. https://directives.sc.egov.usda.gov/

USDA NRCS. 2017. National Engineering Manual (Title 210). Washington, D.C.
https://directives.sc.egov.usda.gov/

USDA NRCS. Virginia Electronic Field Office Technical Guide (eFOTG), Section 4. [On-line]. Available at
http://efotg.sc.egov.usda.gov/.
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STATEMENT OF WORK
Streambank and Shoreline Protection (580)

Virginia

These deliverables apply to this individual practice. For deliverables for other planned practices, refer to those
specific Statements of Work.

DESIGN

Deliverables

1. Design documentation that will demonstrate that the criteria in NRCS practice standard have been met and are
compatible with other planned and applied practices.

a. Practice purpose(s) as identified in the conservation plan.
b. List of required permits to be obtained by the client.

c. Impacts on adjacent properties and structures.
d

Compliance with NRCS national and State utility safety policy (National Engineering Manual (NEM) (Title 210),
Part 503, Subpart A, “Engineering Activities Affecting Ultilities,” Sections 503.0 through 503.6; Subpart B,
“Public Safety at Structure Sites,” Sections 503.10 through 503.13; Subpart C, “Safety During Geologic
Investigations,” Sections 503.20 through 503.22; and related Virginia supplements). This includes contacting
MISS UTILITY (811 or 1-800-552-7001 or va811.com) a minimum of three business days (excluding weekends
and legal holidays) and waiting until the VA811 Positive Response message is received prior to beginning
construction.

e. List of facilitating practices

f. Practice standard criteria related computations and analyses to develop plans and specifications including but
not limited to:

i. Geology/Soil Mechanics

ii. Hydrology/Hydraulics

ii. Structural

iv. Vegetation/Soil Bioengineering

2. Written plans and specifications, including sketches and drawings, that adequately describe the requirements to
install the practice and obtain necessary permits. Develop plans and specifications in accordance with the
requirements in Virginia NRCS Conservation Practice Standard Streambank and Shoreline Protection (Code 580).

3. Design Report as appropriate (210-NEM, Part 511, Subpart B, “Documentation,” Section 511.11).

4. Quality Assurance Plan (210-NEM, Part 512, Subpart D, “Quality Assurance Activities,” Sections 512.30 through
512.32; and related Virginia supplements).

5. Operation and maintenance (O&M) plan developed in accordance with the requirements of Virginia NRCS
Conservation Practice Standard Streambank and Shoreline Protection (Code 580).

6. Certification that the design meets NRCS standards and specifications and is in compliance with applicable laws
and regulations (210-NEM, Part 505, Subpart A, “Introduction,” Section 505.0; and Subpart B, “Procedures,”
Sections 505.10 through 505.12; and related Virginia supplements).

INSTALLATION

Deliverables

1. Preinstallation conference with client and contractor.
2. \Verification that client has obtained required permits.
3. Staking and layout according to plans and specifications including applicable layout notes.
4. |Installation inspection (according to inspection plan as appropriate).
a. Actual materials used.

b. Inspection records
October 2022 1



5. Facilitate and implement required design modifications with client and original designer.
6. Advise client/NRCS on compliance issues with all federal, state, tribal, and local laws, regulations and NRCS
policies during installation.
7. Certification that the installation process and materials meets design and permit requirements.
CHECK OUT

Deliverables

1.

As-Built documentation.
a. Extent of practice units applied

b. “Red-line” drawings including, but not limited to, documentation of final construction, changes to initial
design, and changes in materials used.

c. Final quantities

2. Certification that the installation meets NRCS standards and specifications and is in compliance with permits
(210-NEM-Part 505, Subpart B, “Procedures,” Sections 505.10 through 505.12; and related Virginia
supplements).

REFERENCES

.

VA NRCS Field Office Technical Guide (eFOTG), Section 4, Conservation Practice Standard - Streambank and
Shoreline Protection (Code 580).

VA NRCS Field Office Technical Guide (eFOTG), Section 4, Operation and Maintenance Plan - Streambank and
Shoreline Protection (Code 580).

NRCS National Engineering Manual (NEM).
NRCS National Environmental Compliance Handbook
NRCS Cultural Resources Handbook

October 2022 2
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1 Introduction

With approximately 85 percent of the Chesapeake Bay shoreline privately owned, a critical need exists
to increase awareness of erosion potential and the choices available for shore stabilization that maintains
ecosystem services at the land-water interface. The National Academy of Science published a report that
spotlights the need to develop a shoreline management framework (NRC, 2007). It suggests that improving
awareness of the choices available for erosion control, considering cumulative consequences of erosion
mitigation approaches,
and improving shoreline oW 76300 W
management planning
are key elements to
minimizing adverse
environmental impacts
associated with mitigating
shore erosion.

' TS'S?‘O’W
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Actions taken by s B 5
waterfront property U ASIOY;ks
owners to stabilize the ]
shoreline can affect the
health of the Bay as well )
as adjacent properties : ﬁiﬁ S
for decades. With these L R
long-term implications,
managers at the local
level should have a
more proactive role
in how shorelines are
managed. Water quality
is an important issue for
Charles City County. The
protection of groundwater
and surface water is
important in the short
and long-term both as a
source of drinking water
and for recreation and for
fish and wildlife habitat
(Charles City County,
2014). The shores of
Charles City range from
exposed open river to N

very sheltered creeks, and 15 0 15 Miles e
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(Figure 1-1). This shoreline Figure 1-1. Location of Charles City County within the Chesapeake Bay estuarine system.
management plan is useful The location of the National Oceanic and Atmospheric Administration tide gage is shown.
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for evaluating and planning shoreline management strategies appropriate for all the creeks and rivers of
Charles City. It ties the physical and hydrodynamic elements of tidal shorelines to the various shoreline
protection strategies.

Much of the Charles City County’s shoreline is suitable for a “Living Shoreline” approach to shoreline
management. The Commonwealth of Virginia has adopted policy stating that Living Shorelines are the
preferred alternative for erosion control along tidal waters in Virginia (http://leg1.state.va.us/cgi-bin/
legps04.exe?111+ful+CHAP0885+pdf). The policy defines a Living Shoreline as ...”a shoreline management
practice that provides erosion control and water quality benefits; protects, restores or enhances natural
shoreline habitat; and maintains coastal processes through the strategic placement of plants, stone,
sand fill, and other structural and organic materials.” The key to effective implementation of this policy
at the local level is understanding what constitutes a Living Shoreline practice and where those practices
are appropriate. This management plan and its use in zoning, planning, and permitting will provide the
guidance necessary for landowners and local planners to understand the alternatives for erosion control
and to make informed shoreline management decisions.

The recommended shoreline strategies can provide effective shore protection but also have the added
distinction of creating, preserving, and enhancing wetland, beach, and dune habitat. These habitats are
essential to addressing the protection and restoration of water quality and natural resources within the
Chesapeake Bay watershed. The final Charles City County Shoreline Management Plan is an educational
and management reference for the City and its landholders.
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2 Coastal Setting

2.1 Geology/Geomorphology

2.1.1 Geology

Charles City County lies in the coastal plain of Virginia. Like many coastal localities, the county
boundaries are defined by creeks, rivers and watershed. It is bounded to the north and east by the
Chickahominy River and on the south and west by the James River. Only seven miles of shoreline along the
western boundary is not bounded by water (Charles City, 2014).

Charles City County is defined by the tidal water sheds of the Chickahominy River and the James River
which have broad flood plains that have been occupied by the Chickahominy and James for 100,000s years
as sea level has risen and fallen across the Virginia Coastal Plain during the Pleistocene. These include from
youngest to oldest, modern alluvium (Qal); upper Pleistocene Tabb Formation, Lynnhaven Member (Qtl),
Sedgefield Member (Qts); Middle Pleistocene, Shirley Formation (Qsh), Chuckatuck Formation (Qc), Charles
City Formation (Qcc) (Figure 2-1).

These riverine and estuarine sediments have been deposited in successive high stands which lie
unconformably on each other and which overlie older Pliocene formations. The meandering nature of the
coast and multiple depositional features are shown in Figure 2-1. The rich soils of the Charles City County
James River floodplain also are where some of the largest plantations in Virginia were established. Some of
those plantations, Shirley,
Berkley, Westover and
Weyanoke, still exist along
the shoreline.

Chickahominy
River

The surficial geology
of the shoreline banks
include strata from
Lower Pleistocene to
Upper Pleistocene strata
with Holocene marshes
occupying secondary
tidal creeks. Typically,
the older strata are at
higher elevations which
decrease through time
with each successive
marine transgression.

James River

 — | Miles s

Therefore, the sediments .
. . ! . - Alluvium (Holocene clay or mud) ICC| Charles City Formation (Lower Pleistocene)
differ in each strata graphic : _ , :
. . . @l Tabb through Windsor Formation BRI Bacons Castle Formation (Upper Pliocene)
unit and provide different (Tertiary-Quaternary) Windsor Formai
o -""'H' indsor Formation
amounts of gravel, sand, Eggeﬁﬁ;"rﬁ'"" Lynnahven Member W (Lower Pleistocene/Upper Pliocene)
silt and cIay to the littoral _Tabb Foiiitices - Sedgeheld Mambesr Qc Chuckatuck Formation
System th rough shoreline (Quaternary) (Middle Pliocene to Lower Miocene)
erosion. Shirley Formation (Middle Pleistocene) [ic] g:g;?)%eake Group

Figure 2-1. Geology of Charles City County (Mixon et al., 1989).
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The coastal morphology, topography and hydrology of Charles City County are seen in Figures 2-2 and
2-3. The James River from the Chickahominy River to Eppes Island is a transition zone between the sharp
meandering tidal channels of the upriver section and the wider estuarine section of the watershed. The
erosion processes go from tide dominated in the upriver section to wind/wave driven in the downriver
section.

The James
River channel
thalweg coincides
with the shipping
channel, and ship
wakes add to the
hydrodynamic
processes.
Maintenance
dredging has been
required for a long
time and often the
dredged material
was placed onto
adjacent shoals
thereby altering
tidal flow and
wind driven
wave generation : A%, ; 3 il
across certain Figure 2-2. Topographic sheet of the upriver section of Charles City County. Also shown are the
fetch exposures. reach designations.

Naturally deep
channels in Charles
City County

that are self-
maintaining include
the narrow 30

foot deep channel
along Hardens Bluff
(Figure 2-2), the 9o
ft deep channel off
Weyanoke Marsh
and the 8o foot
deep channel along
Kennon Marsh
(Prince George
County) (Figure
2-3).

These channels
are relicts of the
deep downcutting _ : _ A X ; e 5 S
in the older coastal  Figure 2-3. Topographic sheet of the downriver section of Charles City County. Also shown are
plain strata that the reach designations.
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occurred during the Yorktown time when sea level was much lower. Numerous oceanic transgressions and
regression have occurred since, modifying the flood plain sedimentation each time. The last low stand was
about 15,000 before present when the ocean coast was about 60 miles east and sea level was about 300 feet
lower.

2.1.2 Shoreline Morphology

Today coastal morphology /landscape is a function of the underlying geologic history. All of Charles
City’s James River shoreline is tidal while two-thirds of the Chickahominy is tidal. The County coast can be
divided into 5 reaches for ease of discussion (Figures 2-2 and 2-3). These reaches are defined based on shore
morphology and drainage patterns. There are four reaches along the James River (1-4) coast while Reach 5
includes the Charles City County coast all the way up the Chickahominy River.

Reach 1: Turkey Island Creek to Eppes Creek. Includes Shirley Plantation

Reach 2: Eppes Creek to Queens Creek. Includes Herring Creek, Buckland Creek, Berkley Plantation,
Westover Plantation, and Wilcox Wharf

Reach 3: Queens Creek to Kennon Creek. Includes Weyanoke Plantation, Weyanoke Marsh, Kittewan Creek,
Tyler Creek and Sturgeon Point.

Reach 4: Kennon Creek to Mouth of Chickahominy River

Reach 5: Chickahominy River to New Kent
County line.

Reach 1

Reach 1 begins upriver at the Henrico/
Charles City County line and Turkey Island
Creek and extends down to a point bar
feature called Eppes Island and ending
at Eppes Creek (Figure 2-2). The Reach
1 shoreline begins as low fringing tidal
freshwater marsh (Figure 2-4) just downriver
of Turkey Island Creek. The coast becomes
a forested upland bluff that quickly rises to
about 5o feet in elevation along Hardens Bluff
(Figure 2-5). Bank erosion is minor due, in
part, to very short fetch exposure. The base
of bank and bank face are relatively stable,
but some bare banks are noted. The small
amount of sediment input from the eroding
bank sediments contribute to raising the
shoreline elevation enough to provide a place
for intertidal fresh water marshes to become
established (Figure 2-6). These features often
are ephemeral until the next flooding event.

Figure 2-4. Reach 1 fringing freshwater marsh near Turkey Island
Creek.

‘%Tm f fh,-é& A : ""'E.-»..:-.—.:-ﬂ

Figure 2-5. Reach 1 forested high upland bank along Hardens Bluff.

The wooded bluffs continue downriver
for about 5,000 feet, then gradually descend
down to about 10 feet in elevation over
the next 8,000 feet which includes Shirley
Plantation and the associated agricultural

e B

Figure 2-6. Reach 1 intertidal fresh water marsh.
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landuse (Figure 2-7). Downriver of Shirley,

a barge port supports the sand mining
operation nearby. A large circular embayment
(the barge port) has been formed over the
years as the sand and gravel is mined from
the floodplain and surrounding borrow pits
and barged downriver (Figure 2-2).

The rest of the reach is low upland bank
and then freshwater tidal forested wetlands
(Swamp Forest) across the end of Eppes

Island. Intermittent intertidal freshwater
wetlands occur. Downriver, the Eppes Island Figure 2-7. Reach 1 lower bank elevations at Shirley Plantation.

shoreline transitions to upland bank toward
Eppes Creek where a Swamp Forest/tidal marsh complex resides. Landward of the upland is a large pond,
once an active borrow pit, built into the surrounding agricultural landscape.

The fetch along Reach 1 is restricted, only about 0.2miles wide along the northern section at Harden
Bluff and gradually widening to almost 2 miles across at the end of Eppes Isand. Shoreline erosion rates
increase accordingly where there is almost zero to about 1.5 ft/yr, respectively

The northernmost section of the reach has a steep nearshore gradient; the -6 ft contour is only a few
feet off the shoreline. However, it becomes shallower as the river widens. This corresponds to the shipping
channel which is only 5oo feet off of Harden Bluff and 6,000 feet offshore of Eppes Island. Wind driven
waves are limited along the upper reach but can become a factor as the river widens causing increased bank
loss.

Minimal residential development occurs along the Reach 1 shoreline. Shoreline management strategies
to date are hardened structures especially around the barge port. In the future, if shore hardening
structures are proposed, a Living Shoreline should be considered. Along sections of shoreline where there
is obvious but minor bank instability with an erosive base of bank, a low sill could be recommended from
one of the preferred shore protection strategies. However, this would be difficult along the deep nearshore
off and along Hardens Bluff but is more reasonable along the rest of the reach as the nearshore becomes
shallower.

Reach 2

Reach 2 begins at mouth of Eppes Creek and extends down river to Queens Creek. The coast is oriented
generally east west, faces south and undulates across alternating headlands and embayments reflecting the
old meandering James River channel.

At the upper Reach 2 boundary, the 20 ft upland (old coastal terrace) intersects the shoreline. Relatively
new residential properties occur for about 2,000 feet to the Harrison Bridge and continuing downriver for
another 1,200 feet across this headland feature to a spit and unnamed creek (Figure 2-8). Intermittent
residential development occurs for another
2 miles down to Berkeley Plantation. The
upland banks often are wooded and slightly
undercut with sparse, narrow tidal marsh
fringes. Many of the banks have been
modified or graded and trees thinned or
planted with varying types of stabilizing
vegetation including low growth and trees.

Figure 2-8. Reach 2 relatively new residential development.
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Shoreline erosion rates are less the 0.5 ft/yr due in part to limited fetch exposures of less than 2 miles
in any direction. Numerous small islands and tidal flats act as wave attenuation features as well. Shoreline
management along this section of Reach 2 consists of defensive structures, usually rock revetments.

Reach 2 continues from Berkley about 15,000 feet of shoreline to Herring Creek. The upland banks
drops down to about 5-10 feet high with a narrow band of woods fronting a wide agricultural landscape
(Figure 2-9) with areas of minor bank erosion. Historic bank erosion varies from Harrison Landing at Berkley
plantation from about 2 ft/yr down to less
than 1 ft/yr along the Westover coast. Eroded
bank materials occasionally provide elevated
nearshore for tidal freshwater marsh grasses
but most of the reach is wooded.

Westover plantation was fitted with a
concrete seawall and short groins in years
past that still functions today (Figure 2-10).
Reach 2 continues from Herring Creek to — \ SN —
Queens Creek, about 17,000 feet. It starts - K T W RN A
as a low swamp forest headland at Bucklers . " 33 .:..'-
Point (Figure 2-11) and transitions to a very ; SBBABRBA - .
low upland backed by agricultural land, - = % L o H'ﬁ‘f—f*"f“"_
toward Buckland Creek. Buckland Creek
extends northwest along the base of an old
upland river terrace that intersects the James
River just downriver from Buckland Creek
where the banks quickly rise to 5o feet in
elevation (Figure 2-12). The high upland bank
continues for about 6,500 feet to the swamp
forest coast at the mouth of Queens Creek.

Figure 2-10. Reach 2 bulkhead and short groins at Westover
Plantation.

Historic shoreline erosion along this
section of Reach 2 averages about 0.5 ft/
yr. Limited residential development occurs
downriver of Wilcox Wharf with an occasional
bulkhead and bank grading. Downriver the
upland bank is heavily wooded, slightly under
cut and slightly eroding. There is little or no
development up Queens Creek.

Figure 2-11. Reach 2 very low swamp forest headland at Buckners
Point.

Reach 3

Reach 3 begins at the mouth of Queens
Creek and extends downriver to Kennon
Creek. This includes the large peninsula of
Weyanoke Plantation and Weyanoke Point,

a major headland feature formed along the
meandering course of the James River. From
Queens Creek to the distal end of Weaynoke
Point, the shoreline is oriented north south.
Most of the shoreline is sheltered by the
south shore of the James; however along the  Figure 2-12. Reach 2 high upland bank with erosive face.
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north section of the reach, there is one long
fetch of almost 8 miles upriver. Generally,
the fetch is about 1 mile but decreases to
about 0.5 miles off Weyanoke Point. The
Reach 3 shoreline begins as a low bank and
tidal marsh for about 1,500 feet but quickly
rises to over4o feet for the next 3,000 feet of
coast. The shoreline is heavily wooded, often
undercut with numerous logs along the shore  Figure 2-13. Reach 3 high eroding bank about halfway between
(Figure 2-13). The upland banks descend to Queens Creek and Weyanoke Point.

about 5 ft over the next 8,000 feet, the west
coast of Weyanoke Plantation. Then the coast
transitions to the swamp forest comprising
Weyanoke Point. Shoreline erosion is minor
along the section of Reach 3.

Weyanoke Plantation’s west coast is
hardened in a few areas (Figure 2-14) where
infrastructure resides. Weyanoke point is all
swamp forest (Figure 2-15) and the James
River only about 1,200 feet wide, but the
channelis go feet deep. The river widens
down river and the shipping channel resides
more along the south side of the James River.

Reach 3 continues along the southeast
side of the Weyanoke peninsula beginning
at Weyanoke Marsh for about 22,000 feet to
Tyler Creek. The east side of Weyanoke Point
remains swamp forest but with a higher rate
of erosion, about 1 ft /yr as fetch exposure
increases to about 4,000 feet southeast
across the James . Consequently, there are
numerous single cypress trees dotting the
nearshore region (Figure 2-16). Downriver of
the Weyanoke Point Swamp Forest, the low
east coast of the Weyanoke peninsula resides
along the coast with a swamp forest fringe : |
down to Kittewan Creek. Figure 2-16. Reach 3 along the southeast side of Weyanoke Marsh
showing lone cypress trees scattered along the shoreline (2013
Virginia Base Mapping Program Image).

A ’ G

T L |

From Kittewan Creek to Tyler Creek,
the shoreline is mostly an alternating
high bank and lower bank shoreline with
several small upland drainages entering the James. Reach 3 continues as the shoreline turns 9o degrees
to face southwest and extends from Tyler Creek to Kennon Creek, 7,000 feet. Shore erosion is minor. The
James River narrows to about 2,000 feet here, and the shoreline remains mostly a high bank coast where
cypress trees dot the nearshore (Figure 2-17) and are even become part of the landscaping (note the pier
in foreground built around a cypress tree). Beyond Sturgeon Point, the upland banks are lower at about 10
feet and heavily wooded with a few cypress along the shore. A cypress tree cluster guards the mouth of
Kennon Creek on an old shoal.
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Reach 4

Reach 4 begins at Kennon Creek and
extends downriver to the mouth of the
Chickahominy River. Itis a broad curvilinear
headland at the downstream limit of Charles
City County. The James River channel runs
along the upriver section of Reach 4 at a G
depth of 4o feet. The river width (fetch)
increases gradually off Kennon Marsh
from 2,000 feet to 3,000 feet. The river and
channel widen to where the 18 foot contour
resides just off of Sandy Point.

Figure 2-17. Reach 3 between Tyler Creek and Kennon Creek
showing an eroding bank and cypress trees incorporated into the
landscape.

The shoreline along Reach 4 from
Kennon Creek downriver to Lower Trees
Point, about 10,000 feet, runs about north
south and is mostly high bank with several
small intermittent drainages. The banks are
heavily wooded with numerous cypress trees
alongshore. The navigation channel comes Figure 2-18. Reach 4 at Bachelor Point where the navigation
in close to the shoreline just south of Kennon  channel comes close to the shoreline.

Creek at Bachelor Point (Figure 2-18).
Shoreline erosion is low between o.5 and

1.0 ft/yr. This section of the reach is mostly
undeveloped and. The nearshore may be too
deep for offshore structures until past Lower
Tree Point where the bank drops down to less
the 5 feet high and is sandy.

B A i i AR

Reach 4 continues downriver from Lower &2 3 - -
Tree Point around to Sandy Point where the ~ Figure 2-19. Reach 4 low graded bank with shore protection
shoreline turns east then sharply north at structures.
Dancing Point. The shoreline is upland bank,
about 20 feet high grading down to about 10
ft high where agricultural lands begin. The
bank is mostly stable with an intermittent
fringe of cypress. There is sparse residential
development, and some hardened coast
(Figure 2-19) and some not (Figure 2-20). e B _ =
This condition continues to Tettington where =D e T
land use becomes more residential fronting  Figure 2-20. Reach 4 erosional bank with no shore protection
agricultural land, and shore hardening structures.
includes a concrete seawall. It's mostly
continued residential for the next 2,500 feet to Sandy Point.

Sandy Point is a point of land where deep water provided for a wharf as well as a loading facility for
mined upland sand pits. A conveyor would bring the product to waiting barges. The shoreline from Sandy
Point to Dancing Point has a low erosion rate and is mostly upland/agricultural land with a wooded bank,
intermittent marsh grass and cypress trees. Dancing Point has been hardened with stone and marks a 9o
degree turn to the north.
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Reach 4 continues from Dancing Point north and eastward toward During Point, about 8,000 feet. The
shoreline along the segment is 5 to 10 feet high slowly eroding agricultural land with dense wooded bank
and bank face with a few scattered cypress and sparse development. The nearshore shoals become very
wide with the 6 feet contour lying over 1 mile offshore, but there is a long fetch down the James River of
over 7 miles.

The entrance to Tomahund Creek and associated Swamp Forest shoreline has erosion rate of 3 ft/yr which
leaves numerous single cypress in the nearshore. The Tomahund Creek watershed runs southeast/northwest
along the base of an ancient fluvial terrace. The terrace intersects the shoreline with 30 feet high upland
banks some of which have been developed. The high bank coast has low erosion and is mostly wooded and
continues to Ferry Point which is the end of Reach 4. The landuse is agricultural, mining, and residential
adjacent to Ferry Point where most of the shoreline is hardened with a few scattered breakwater units.

Reach 5

Reach 5 consists of the Charles City County side of the Chickahominy River. It begins at Ferry Point and
extends to the Henrico county line. The shoreline is mostly marsh and swamp forest with some eroding
upland banks. The landscape is mostly
wooded along the Charles City County side
of the river. There is limited development
concentrated along Old Neck Road and the
Mt. Airy area. The Old Neck Road segment
is mostly swamp forest shore where the
home owners have long piers to get to the
Chickahominy River (Figure 2-21). The Mt.
Airy residents have mostly hardened their
shoreline with small stone revetments and
wood bulkheads. There is a small marina off
just north of Mt. Airy.

2.2 Coastal Hydro dyn amics Figure 2-21. Reach 5 swamp forest along the Chickahominy River.
From Bing Maps.

2.2.12 Wave Climate

Shoreline change (erosion and accretion) is a function of upland geology, shore orientation and the
impinging wave climate (Hardaway and Byrne, 1999). Wave climate refers to averaged wave conditions as
they change throughout the year. Itis a function of seasonal winds as well as extreme storms. Seasonal
wind patterns vary. From late fall to spring, the dominant winds are from the north and northwest. During
the late spring through the fall, the dominant wind shifts to the southwest. Northeast storms occur from
late fall to early spring (Hardaway and Byrne, 1999).

The wave climate of a particular site depends not only on the wind but also the fetch, shore orientation,
shore type, and nearshore bathymetry. Fetch can be used as a simple measure of relative wave energy
acting on shorelines. Hardaway and Byrne (1999) suggested three general categories based on average
fetch exposure:

Low-energy shorelines have average fetch exposures of less than 1 nautical mile and are mostly found along
the tidal creeks and small rivers.

Medium-energy shorelines have average fetch exposure of 1 to 5 nautical miles and typically occur along
the main tributary estuaries;

High-energy shorelines have average fetch exposures of over 5 nautical miles and occur along the main
stem of the bay and mouth of tributary estuaries;
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Ship wakes may also contribute to
shoreline erosion along this shoreline. A
major shipping channel runs very close to
shore along some sections of the County.
However, their impact has not been
quantified and is likely very site specific.

Basco and Shin (1993) described the wave
climate in the James River for use in planning
and designing structures. Their analysis
utilized moderate winds of 35 miles per hour
to generate waves with characteristics that
could be expected to impact the coast about
once every two years. The storm surge for
this event is about 2.5 feet above MHW.
Wave heights and wave periods in the upper
reaches of the James River (Figure 2-22)
near the Chickahominy River are about 2.5
ft with a 3.0 second period before nearshore
shoaling. Farther north along the James
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Figure 2-22. Wave climate map for the James River (from Basco
and Shin, 1993).

River where the River narrows, wave heights and wave periods are about 1.5 ft with a 2.3 second period. In
the River near Queens Creek, the wave heights increase to 2.0 ft with a 2.7 second period.

Storm surge frequencies
; Annual Chance (feet MLLW)
descrlbgd by FEMA (2009) are Location
shown in Table 2-1. These show 10% 2% 1% 0.2%
0, 0, 0, 0,
tf;e 10 A)’ |2 % |1/0 an_d 9'2 A)hChanceS James River and Estuaries within Charles City 6.5 7.9 8.6 9.9

elevations for any given year along

the James River and Chickahominy
River coasts. For Charles City
County these are 6.5 ft MLLW, 7.9
ft MLLW, 8.6 ft MLLW and 9.9 ft

Table 2-1. 10 year, 50 year, 100 year, and 500 year storm predicted flood
levels relative to MLLW (1983-2001). Source: Charles City County Flood
Report, FEMA (2009). Converted from NAVD88 using NOAA’s online program
VDATUM.

MLLW, respectively. This part of James River is prone to flooding from down the James River as the narrow

tidal channel opens up at Eppes Island.

Tide ranges vary along the Charles City County shoreline (Table 2-2). Tide range is lowest near the
mouth of the Chickahominy River. As the Rivers become narrower, the tide range increases. For a given
storm, maximum wind speeds and direction also are important when developing shoreline management
strategies, particularly in regard to determining the level of shore protection needed at the site. During

hurricanes, the coastal regions

that would be impacted as shown
in Figure 2-23. Most of the areas

impacted are found along the James
River, Chickahominy River, and
associated tidal creek shorelines.
Areas with higher banks, do not
flood as readily. They are, however,
exposed to higher wave energies
during storms.

Location Tide Station Mean Range Spring Range
(ft) (ft)
Shirley Plantation | Bermuda Hundred 2.6 3.0
Wilcox Wharf Wilcox Wharf 2.2 24
Kennon Marsh Sturgeon Point 2.1 25
Ferry Point Ferry Point 1.9 2.3
Mt. Airy Mt. Airy 2.2 2.6

Table 2-2. Tide Range in Charles City County. The first three stations are on
the James River. The last two stations are on the Chickahominy River.

Shoreline Management Plan
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2.2.2 Sea-Level Rise

On monthly or annual time
scales, waves dominate shore
processes and, during storm
events, leave the most obvious
mark. However, on time scales
approaching decades or more,
sea level rise is the underlying and
persistent force responsible for
shoreline change. While trends
have not been determined in
Charles City County, the recent
trend based on wave gauge data
at Sewells Point on the James
River shows the annual rate to be
1.5 feet/100 years (4.44 mm/yr).
Boon (2012) predicted future sea-
level rise by 2050 using tide gauge
data from the East Coast of the
U.S. Sewells Point has a projected
sea-level rise of 2.03 feet (0.62m

100-Year Floodplain
Frequent Flooding
8 Occasional Flooding
None
-~ Road
" Railroad
Stream
Intermitent Stream
™ River / Lake Bl

Flooding Frequency
Based on Slope and
100-Year Floodplain
Charles City County

6 dEpy

Figure 2-23. Flooding frequency based on slope and 100 year floodplain (from
Charles City County, 2014).

+/- 0.22m) by 2050. The historic rate at Sewells Point (1.44 feet/100 years) will result in 0.53 feet rise in water
level by 2050. This increase in sea-level warrants ongoing monitoring of shoreline condition and attention in
shoreline management planning. The Center for Coastal Resources Management’s Comprehensive Coastal
Resource Management Portal (CCRMP) provides a tool for Charles City County that uses NOAA's National
Climate Assessment sea level rise predictions (http://ccrm.vims.edu/ccrmp/charlescity/sealvirise.html)

2.2.3 Shore Erosion

Shoreline erosion results from the combined impacts of waves, sea level rise, tidal currents and, in some
cases, boat wakes and shoreline hardening. Table 2-3 shows the average historical shoreline rates of change
for various areas throughout the County. Overall, the erosion is very low in most sections of Charles City
County. Individual areas, particularly headlands or points of land have slightly larger rates of change. More
detailed shoreline change information can be found in Milligan et al., 2014.

Typically, when shorelines

exhibit erosion, property owners Avg EPR Category
have tended to harden the NS (ft/yr)
shoreline. Over the last 50-60 years,
shoreline hardening has been James River Turkey Island Creek to Epps Island* -0.1 Very Low Erosion
the most common management James River Epps Island to Herring Creek -0.3 Very Low Erosion
solution to shoreline erosion. After | Herring Creek 04 Very Low Erosion
years of study and review, we now James River Herring Creek to Queens Creek -0.5 Very Low Eros!on
Queens Creek -0.3 Very Low Erosion
understand the short and '9”9 term James River Queens Creek to Kennon Creek -0.4 Very Low Erosion
consequences to those choices, and - "7 e  River Kennon Creek to Tomahund Creek -0.1 Very Low Erosion
there is growing concern that the Chickahominy River 0.6 Very Low Erosion

natural character of the shoreline
cannot be preserved in perpetuity
if shoreline management does not
change.

12

*excludes dredge area
Table 2-3. Average end point rate of change (1937-2009) for Charles City
County’s shoreline. The rates of change are given in feet per year. From Milligan
etal,, (2014).
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3 Shoreline Best Management Practices

3.1 Implications of Traditional Erosion Control Treatments

Following decades of shoreline management within the constraints of Virginia’s evolving regulatory
program, we have been afforded the opportunity to observe, assess, monitor and ultimately revise our
understanding of how the natural system responds to perturbations associated with traditional erosion
control practices. Traditional practices include construction of bulkheads, concrete seawalls, stone
revetments, and the use of miscellaneous materials purposefully placed to simulate the function that
revetments or bulkheads perform. These structures have been effective at stabilizing eroding shoreline;
however, in some places, the cost to the environment has been significant and results in permanent loss of
ecosystem function and services.

For example, bulkheads constructed close to the water correlate with sediment loss and high
temperatures in the intertidal zone, resulting in impacts to organisms using those areas (Spalding and
Jackson, 2001; Rice et al. 2004; Rice, 2006). The reduction of natural habitat may result in habitat loss if
the bulkhead cannot provide substitute habitat services. The deepening of the shallow water nearshore
produced by reflective wave action could reduce habitat available for submerged grass growth.

Less is known about the long-term impacts of riprap revetments. Believed to be a more ecological
treatment option than bulkheads, when compared with natural systems, riprap tends to support lower
diversity and abundance of organisms (Bischoff, 2002; Burke, 2006; Carroll, 2003; Seitz et al., 2006). The
removal of riparian vegetation as well as the intertidal footprint of riprap has led to concern over habitat
loss to the coastal ecosystem (Angradi et al., 2004).

3.2 Shoreline Best Management Practices — The Living Shoreline Alternative

AsVirginia begins a new era in shoreline management policy, Living Shorelines move to the
forefront as the preferred option for erosion control. In the recent guidance developed by the Center for
Coastal Resources Management at the Virginia Institute of Marine Science (CCRM, 2013), Shoreline Best
Management Practices (Shoreline BMPs) direct managers, planners, and property owners to select an
erosion control option that minimizes impacts to ecological services while providing adequate protection
to reduce erosion on a particular site. Shoreline BMPs can occur on the upland, the bank, or along the
shoreline depending on the type of problem and the specific setting.

Table 3-1 defines the suite of recommended Shoreline BMPs. What defines a Living Shoreline in a
practical sense is quite varied. With one exception, all of the BMPs constitute a Living Shoreline alternative.
The revetment is the obvious
exception. Not all erosion Upland Shoreline BMPs Shoreline BMPs
problems can be solved with

. h line desi d No Action Needed No Action Needed
_a Living Shoreline design, ar_] Land Use Management Enhance/Maintain Marsh Buffer
In some cases, a revetment s Forest Management Widen Marsh
more practical. Most likely, a Enhance/Maintain Riparian Buffer Enhance/Maintain Beach
combination of these practices Grade Bank Plant Marsh with Sill

Beach Nourishment

Groin Field with Beach Nourishment

Offshore Breakwaters with Beach Nourishment
Revetment

will be required at a given site.

Table 3-1. Shoreline Best Management Practices.
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3.3 Non-Structural Design Considerations

Elements to consider in planning shoreline protection include: underlying geology, historic erosion rate,
wave climate, level of expected protection (which is based on storm surge and fetch), shoreline length,
proximity of upland infrastructure (houses, roads, etc.), and the onsite geomorphology which gives an
individual piece of property its observable character (e.g. bank height, bank slope). These parameters along
with estimated cost help determine the management solution that will provide the best shore protection.

In low energy environments, Shoreline
BMPs rarely require the use of hard
structures. Frequently the intent of the
action is to stabilize the slope, reduce the
grade and minimize under cutting of the
bank. In cases where an existing forest buffer
is present a number of forest management
practices can stabilize the bank and prevent
further erosion (Figure 3-1). Enhancing
the existing forest condition and erosion
stabilization services by selectively removing
dead, dying and severely leaning trees,
pruning branches with weight bearing load
over the water, planting and/or allowing for
re-generation of mid-story and ground cover
vegetation are all considered Living Shoreline
treatment options.

Figure 3-1. One example of forest management. The edge of the
bank is kept free of tree and shrub growth to reduce bank loss from

Enhancement of both riparian and tree fall.
existing marsh buffers together can be an
effective practice to stabilize the coastal
slope (Figure 3-2) from the intertidal area
to the upland by allowing plants to occupy
suitable elevations in dynamic fashion to
respond to seasonal fluctuations, shifts in
precipitation or gradual storm recovery. At
the upland end of the slope, forest buffer
restoration and the planting of ornamental
grasses, native shrubs and small trees is
recommended. Enhancement of the marsh
could include marsh plantings, the use of

sand fill necessary to plant marsh vegetation, %v ok *_wﬂ.d ST i
and/or the need for fiber logs to stabilize Figure 3-2. Maintaining and enhancing the riparian and marsh
the bank toe and newly established marsh buffers can maintain a stable coastal slope.

vegetation.

In cases where the bank is unstable, medium or high in elevation, and very steep, bank grading may
be necessary to reduce the steepness of bank slopes for wave run-up and to improve growing conditions
for vegetation stabilization (Figure 3-3). The ability to grade a bank may be limited by upland structures,
existing defense structures, adjacent property conditions, and/or dense vegetation providing desirable
ecosystem services.

Bank grading is quite site specific, dependent on many factors but usually takes place at a point above
the level of protection provided by the shore protection method. This basal point may vary vertically and
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horizontally, but once determined, the bank
grade should proceed at a minimum of 2:1
(2Horizontal:1Vertical). Steeper grades are
possible but usually require geotechnical
assistance of an expert. Newly graded
slopes should be re-vegetated with different
types of vegetation including trees, shrubs
and grasses. In higher energy settings, toe
stabilization using stone at the base of the
bank also may be required.

Along the shoreline, protection becomes
focused on stabilizing the toe of the bank and
preventing future loss of existing beach sand
or tidal marshes. Simple practices such as:
avoiding the use of herbicides, discouraging
mowing in the vicinity of the marsh, and
removing tidal debris from the marsh surface  pr———————————
can help maintain the marsh. Enhancingthe | ﬁﬁﬁ‘f&*
existing marsh by adding vegetation may be B
enough (Figure 3-4).

K 1 - "B == - : T~
Figure 3-3. Bank grading in Westmoreland County reduces steepness
and will improve growing conditions for vegetation stabilization.

In medium energy settings, additional
shore protection can be achieved by
increasing the marsh width which offers
additional wave attenuation. This shoreline
BMP usually requires sand fill to create
suitable elevations for plant growth.
Marshes are generally constructed on slopes
between 8:1 and 14:1, but average about
10:1 (for every 10 ft in width, the elevation
changes by 1 foot) (Hardaway et al., 2010).

Steeper systems have less encroachment Figure 3-4. This low-energy site had minor bank grading, sand
into the nearshore but may not successfully  added, and Spartina alterniflora planted. This photo shows the site
stabilize the bank because the marsh may after 24 years.

not attenuate the waves enough before they

impact the bank. Shallower, wider systems

have more encroachment onto nearshore bottom but also have the advantage of creating more marsh and
attenuating wave energy more effectively. Determining the system’s level of protection, i.e. height and
width, is the encroachment.

If the existing riparian buffer or marsh does not need enhancement or cannot be improved, consider
beach nourishment if additional sand placed on the beach will increase the level of protection. Beach
nourishment is the placement of good quality sand along a beach shoreline to increase the beach width and
raise the elevation of the nearshore area. New sand should be similar in grain size or coarser than the native
beach sand. Enhancing and maintaining existing beaches preserves the protection that beaches offer to
the upland as sands move naturally under wave forces and wind energy. This encourages beach and dune
formation which can further be enhanced and stabilized with beach and dune plants.

Where bank and/or shoreline actions are extremely difficult or limited in effectiveness Land Use
Management may be required to reduce risk. Practices and strategies may include: relocate or elevate
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buildings, driveway relocation, abandon or relocate sanitary drainfields, or hook-up to public sewer. All new
construction should be located 100 feet or more from the top of the bank. Re-directing stormwater runoff
away from the top of the bank, or re-shaping the top of the bank may also assist in stabilizing the bank.

Creating a more gradual slope can involve encroaching into landward habitats (banks, riparian, upland)
through grading and into nearshore habitats by converting existing sandy bottom to marsh or rock. These
and other similar actions may require zoning variance requests for setbacks, and/or relief from other land
use restrictions that increase erosion risk. Balancing the encroachment is necessary for overall shoreline
management.

3.4 Structural Design Considerations

In medium to high energy settings, suitable “structural” Living Shoreline management strategies may
be required. For Charles City, these are marsh sills constructed of stone and offshore breakwaters.

As fetch exposure increases beyond about 1,000 ft, the intertidal marsh width is not sufficient to
attenuate wave action, and the addition of sand can increase the intertidal substrate as well as the
backshore region. However, as wave exposure increases, the inclusion of some sand retaining structure
may be required to prevent sand from being transported away from the site. This is where a marsh sill is
appropriate.

3.4.1 Sills

The stone sill has been used extensively
in the Chesapeake Bay over the years (Figure
3-5). Itis arock structure placed parallel to
the shore so that a marsh can be planted
behind it. The cross-section in Figure 3-5
shows the sand for the wetlands substrate
on a slope approximating 10:1 from the
base of the bank to the back of the sill. The
elevation of the intersection of the fill at
the bank and tide range will determine, in
part, the dimensions of the sill system. If
the nearshore depth at the location of a
sill is greater than 2 feet, it might be too sl | 1 } Jsand (Clean)for
expensive for a sill relative to a revetment at ey A sp. 1 Morsh Substrare
that |ocat|on Never‘the|essl the preferred Permit drawings by Coastal Design & Construction, Inc.
approach would still be the marsh sill.

<% —Froding
*“Existing Bank

Figure 3-5. . Sand fill with stone sills and marsh plantings at
Poplar Grove, Mathews County, Virginia after six years and the

Hardaway and Byrne (1999) indicate that  cross-section used for construction (From Hardaway et al., 2010).
in lower wave energy environments, a sill

should be placed at or near MLW with sand fill extending from about mean tide level on a 10:1 to the base of
an eroding bank. The height of the rock sill should be at least equal to mean high water to provide adequate
backshore protection. Armor stone should be VA Class I. A recent installation of a sill in a low energy
environment in Westmoreland County was on Glebe Creek at Hull Springs Farm (Figure 3-6). The Hull
Springs Farm sill was built in 2008 along about 300 feet of shoreline. The sand fill begins at +3 feet on the
bank and old bulkhead and extends on a 10:1 slope to about mid-tide (+0.8 ft mean low water) at the back
of the sill. This provides planting widths of about 10 feet for Spartina alterniflora and 12 feet for Spartina
patens (Hardaway et al., 2010). The sill system was built in August 2008 and went through the Veteran’s Day
Northeaster (2009) with no impacts to the unprotected base of bank. Marsh fringes were heavily covered
with snow and ice during the winter of 2009 but reemerged intact.
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For medium energy shorelines, sills
should be placed far enough offshore to
provide a 40 foot wide (low bank) to 70 foot
wide (high bank) marsh fringe (Hardaway
and Byrne, 1999). This distance includes
the sill structure and is the width needed
to attenuate wave action during seasonal
storms. During extreme events when water
levels exceed 3 feet above mean high water,
some wave action (>2 feet) may penetrate

the system. For this reason, a sill helght Of Proposed Rip-Rap Sill Proposed Vegetation Plantings Existing Grade with
. Approx. 1.2 to 1.5 tons - Spartina alterniflora (Plant from MLW to MHW) Vegetated Cover to
a least 1 foot above mean high water should per foot Ciass Il Armor - Spartina patens (Plant above MHW) Remain
. St tal.5:1 sl +3'
be installed. Armor stone may be Class Il (<2 |woth siges) 8.0+ /\
H ; Apro P
miles) to Class Ill (up to 5 miles). paanll \ & A B _
Sills on high energy sites need to be very 0=MLW NN
. . . 1.5 —— 7 P d High lit
robust. Impinging wave heights can exceed 3 . Sk —4 P oo i et
feet. Maintaining a vegetative fringe can be — = v Y = z
. . . i =
difficult. Therefore sill heights should be at e 21" 10 24' =
least 2 feet above mean high water (MHW). b 0.5 too per oot
The minimum size for armor stone should be
Figure 3-6. Longwood University’s Hull Springs Farm four years
ass . g 54 pring y

after construction and the cross-section used for construction (from

Any addition of sand or rock seaward of Hardaway et al., 2010).

mean high water (MHW) requires a permit.

A permit may be required landward of MHW

if the shore is vegetated. Asthe energy environment increases, shoreline management strategies must
adapt to counter existing erosion problems. While this discussion presents structural designs that typically
increase in size as the energy environment increases, designs remain consistent with the Living Shoreline
approach wherever possible. In all cases, the option to “do nothing” and let the landscape respond naturally
remains a choice. In practice, under this scenario, the risk to private property frequently outweighs the
benefit for the property owner. Along medium energy and high energy shorelines, a breakwater system can
be a cost-effective alternative for shoreline protection.

3.4.2 Breakwaters

Breakwaters are a series of large rock structures placed strategically offshore to maintain stable pocket
beaches between the structures. The wide beaches provide most of the protection, so beach nourishment
should be included as part of the strategy and periodic beach re-nourishment may be needed.

Although single breakwaters can be used, two or more are recommended to address several hundred
feet of coast. For breakwaters, the level of protection changes with the system dimensions such that
larger dimensions generally correspond to bigger fetches and where a beach and dune shoreline is desired.
Hardaway and Gunn (2010) and Hardaway and Gunn (2011) provide detailed research on the use of
breakwaters in Chesapeake Bay.

Hardaway and Byrne (1999) suggest that breakwater systems in medium energy environments should
utilize at least 200 feet of shoreline, preferably more, because individual breakwater units should have crest
lengths of 60 to 150 feet with crest heights 2 to 3 feet above mean high water. Minimum mid-bay beach
width should be 35-45 feet above mean high water. On high energy coasts, the mid-bay beach widths
should be 45 to 65 feet especially along high bank shorelines (Figure 3-7). Crest lengths should be 9o to 200
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feet. Armor stone of Class Il (500 Ibs.) is a YTERIND.
minimum, but up to Type | (1500 to 4000 Ibs.) *;ﬂ}“
may be required especially where a deep near | 'i{"_"
shore exists. S

In most cases, breakwater construction
includes the addition of sand between the
stone breakwater and the shore. In lower
energy settings, sand may be vegetated.
The backshore region should be planted
in appropriate dune vegetation. In higher
energy settings, the nourished sand will
be re-distributed naturally under wave
conditions. In some areas, additional
nourishment may be required periodically
in response to storms, or on some regular
schedule.

Figure 3-7. The breakwaters at Colonial Beach provide a wide
recreational beach as well as storm erosion protection for the
3.4.3 Headland Control residential upland. These structures were installed in 1982.
Headland Control is a unique shoreline
management technique whereby existing geomorphic features (i.e. headlands) are enhanced breakwaters
orsills. Headland Control also can include placing stone breakwaters or sills are strategically place along
eroding coasts to create headlands (Figure 3-8). These enhanced or created shore headlands are widely-
spaced for economy. The adjacent coasts are allowed to continue to erode toward an equilibrium shore
position or planform. The final equilibrium
planform is a large pocket beach whose
dimensions will depend on the amount
of sand that will come to reside in the
evolving embayment. Sand often is placed
directly behind the created headland
during construction and then vegetated.
Headland control is applied to long reaches of
agricultural or unmanaged woodland shores
to begin the process of shore stabilization.

Figure 3-8. Headland control along the Potomac River. Widely-
spaced, shore-attached breakwaters are placed along eroding farm
land to provide shore protection. The coast between the structures
will erode into a stable embayment over time. (from Bing Maps).
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4 Methods

4.1 Shore Status Assessment

The shore status assessment was made from a small, shallow draft vessel, navigating at slow speeds
parallel to the shoreline during field days in July 2014. Existing conditions and suggested strategies were
entered in GIS. Once the data were compiled and evaluated, the preferred strategies were subjected to
further analysis utilizing other collected data, including the condition of the bank face and toe, marsh width,
landscape type, and GPS-referenced photos. The results of this analysis were compared to the results of the

model described below.

4.2 Geospatial Shoreline Management Model

The Shoreline Management Model (SMM) is a geo-spatial tool that was developed to assess Shoreline
Best Management Practices (Shoreline BMPs) comprehensively along tidal shoreline in Virginia. It is now
necessary to provide recommended shoreline strategies that comply with an ecosystem based approach.

The SMM has the capacity to assess large geographic regions quickly using available GIS data

The model is constructed using multiple decision-tree pathways that lead the user to a final

recommended strategy or strategies
in some cases. There are four major
pathways levels. The pathways are
determined based on responses to
questions that determine onsite
conditions. Along the upland and
the bank, the model queries a site
for bank stability, bank height,
presence of existing infrastructure,
land use, and whether the bank

is defended to arrive at an upland
management strategy. At the shore
the model queries a site for presence
and condition of beaches, marshes,
the fetch, nearshore water depth,
presence of specific types of erosion
control structures, and creek setting
to drive the shore recommendations.
Appendix 1 illustrates the logic model
structure.

The responses are generated by
searching site specific conditional
geospatial data compiled from
several sources representing the
most current digital data available in
shapefile and geodatabase formats
(Table 4-1). As indicated in Table
4-1, the majority of these data are

Science (VIMS)

Dataset Origin Contribution Variables
; stable, erosional,
bank erosion
Comprehensive Coastal defended
Inventory (CCl), Center for riparian land use forested
Shoreline Coastal Resources bank height 0-30 feet, 30-60
Inventory Management (CCRM), feet, >60 feet
Virginia Institute of Marine beach presence or absence
Science (VIMS) erosion protection | defended; groin field
structures present
Center for Coastal
Tidal Marsh Resources Management : abisent, pre?ent;
I ; marsh width <15 feet wide,
Inventory (CCRM), Virginia Institute of S1E faat wide
Marine Science (VIMS)
Roads TIGER /Line, U.S. Census ;?er_r?anent structl._|re presentiorabserit
Bureau limiting bank grading
Permanent created inhouse (CCl) for permanent structure
Structures project, unpublished limiting bank grading mrssent orabsant
Comprehensive Coastal
Inventory (CCl), Center for fetch low = 0-0.5 mile;
Fetch Coastal Resources (distance to nearest moderate =0.5-2
Management (CCRM), shoreline calculated miles;
Virginia Institute of Marine in 16 directions) high = >2 miles.

Non-Jurisdictional
Beach Assessment

Shoreline Studies Program,
Virginia Institute of Marine
Science

wide beach
(width > 10 ft)

present or absent

shallow = 1m
bathymetric contour
Special Projects Office of the > 10m from
" ¢ nearshore water )
Bathymetry Mational Ocean Service, depth shoreline;
NOAA deep =1m
bathymetric contour
<10m from shoreline
Tributary created inhouse (CCI) for sidall craak tidal creek, major
Designation project, unpublished tributary, bayfront

Table 4-1. Shoreline Management Model (SMM) Data Sources and

Applications.
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collected and maintained for the Charles City County Shoreline Inventory. (http://ccrm.vims.edu/gis_data_
maps/shoreline_inventories/virginia/charlescity/charlescity_disclaimer.html) developed by CCRM (Angstadt
etal., 2013). The model is programmed in ESRI's (Environmental Systems Research Institute) ArcGIS version
9.3.1and version 10 software.

The shoreline inventory dataset contains several attributes required for the SMM that pertain to
riparian land use, bank height, bank erosion, presence of beach, existing shoreline protection structures
and marshes. Other data sources provide information on nearshore depth, exposure to wave energy, marsh
condition, location of beaches, and proximity of roads and permanent structures to the shoreline.

The model is built using ArcGIS Model Builder and has 13 major processing steps. Through the step-wise
process specific conditions, buffers, and offsets may be delineated to accurately assess the impact that a
specific condition may have on the model output. For example, a permanent structure built close to the
shoreline could prevent a recommendation of bank grading as a best management practice.

To determine if bank grading is appropriate a rough estimate formula that incorporates a 3:1 slope with
some padding for variability within a horizontal distance of shoreline and bank top was developed. The
shoreline was buffered based on the formula:

((3*mh) + 20) * 0.3048 where:
mh is the maximum height within the inventory height field (o-5 = 5ft; 5-10 = 10ft; 10-30 = 30ft; >30 = 4o0ft)

20 = is the padding for variability in the horizontal distance between the shoreline and the top of the bank in
feet

0.3048 is the conversion from feet to meters.

Shoreline was coded for presence of permanent structures such as roads, houses, out buildings,
swimming pools, etc. where observed in recent high resolution imagery to be within the computed buffer.

In the case of determining fetch or exposure to wave energy, the shoreline was divided into som
segments, and represented by a single point on the line. Fetch distance was measured from the point to
the nearest shoreline in 16 directions following the compass rose. The maximum distance over water was
selected for each point to populate the model’s fetch variable.

Field data from the Shoreline Inventory provided criteria to classify attributes assessed based on height
(banks) or width (beaches and marshes) in many cases. Some observations were collected from other
datasets and/or measured from high resolution aerial imagery. For example, the Non-Jurisdictional Beach
Assessment dataset provided additional beach location data not available in the inventory. To classify
beaches for the model as “wide” or “narrow,” a visual inspection of imagery from the Virginia Base Map
Program (VBMP), Bing, and Google Maps was used to determine where all beaches were wider than 10 feet
above the high tide line.

Limitations to the model are primarily driven by available data to support the model’s capacity to make
automated decisions. If an existing structure is in place and the shoreline is stable, the model bases its
decision on a stable shoreline. If an existing structure is in place and the shoreline is unstable, the model will
return a recommendation based on the most ecological approach and will not consider the presence of the
existing structure. In places where sufficient data are not available to support an automated decision, the
shoreline is designated as an “Area of Special Concern.” This includes shorelines that are characterized by
man-made canals, marinas, or commercial or industrial land uses with bulkheads or wharfs. Marsh islands
or areas designated as paved public boat ramps receive a "No Action Needed” recommendation.

The model output defines 14 unique treatment options (Table 4-2) but makes 16 different
recommendations which combine options to reflect existing conditions on site and choices available
based on those conditions. The unique treatment options can be loosely categorized as Upland BMPs or
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Shore BMPs based on where the
modification or action is expected
to occur. Upland BMPs pertain to
actions which typically take place
on the bank or the riparian upland
Shore BMPs pertain to actions
which take place on the bank and at
the shoreline.

Shoreline Management Plan

Upland BMPs

Shore BMPs

Enhance Riparian Buffer

Enhance or Maintain Marsh

Forest Management

Widen marsh

Grade Bank

Plant Marsh with Sill

Land Use Management

Enhance or Maintain Beach

Beach Nourishment

Area of Special Concern

Groin Field with Beach Nourishment

No Action Needed

Offshore Breakwaters with Beach Nourishment

Revetment

Area of Special Concern

No Action Necessary

Table 4-2. Shoreline Management Model - Preferred Shoreline Best

Management Practices.
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5 Shoreline Management for Charles City County

5.1

In the Charles City County, the SMM was
run on 330 miles of shoreline. The SMM
provides recommendations for preferred
shoreline best management practices along
all shoreline. At any one location, strategies
for both the upland and the shore may be
recommended. It is not untypical to find two
options for a given site.

The majority of shoreline management
in the Charles City County can be achieved
without the use of traditional erosion control
structures, and with few exceptions, very
little structural control. Nearly 85% of
the shoreline can be managed simply by
enhancing the riparian buffer or the marsh if
present. Since the majority of the shoreline
resides within protected waters with medium
to low energy conditions, Living Shoreline
approaches are applicable. Table 5-1
summarizes the model output for Charles City
based on strategy(s) and shoreline miles. The
glossary in Appendix 2 gives meaning to the
various Shoreline BMPs listed in Table 5-1.

To view the model output, the Center
for Coastal Resources Management has
developed a Comprehensive Coastal Resource
Management portal (Figure 5-1) which
includes a pdf file depicting the SMM output,
an interactive map viewer that illustrates
the SMM output as well as the baseline data
for the model (http://ccrm.vims.edu/ccrmp/
charlescity/).

The pdf file is found under the tab for
Shoreline Best Management Practices. The
Map Viewer is found in the CountyToolbox
and uses a Google type interface developed
to enhance the end-users visualization (Figure
5-2). From the map viewer the user can
zoom, pan, measure and customize maps
for printing. When “Shoreline Management
Model BMPs" is selected from the list in
the right hand panel and toggled “on"” the
delineation of shoreline BMPs is illustrated
in the map viewing window. The clickable
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Shoreline Management Model (SMM) Results

Shoreline BMPs Shoreline Length
(miles)
Enhance Riparian/Marsh Buffer 284.0
Enhance/Maintain Riparian Buffer 86.7
Forest Management 2.9
Grade Bank 5.5
Land Use Management 0.4
Enhance/Maintain Marsh 178.4
Widen Marsh 29
Widen Marsh/Enhance Buffer 0.03
Plant Marsh with Sill 37
Enhance Riparian/Marsh Buffer OR 0.0
Beach Nourishment
Enhance/Maintain Beach 2.6
Groin Field with Beach Nourishment 0
Maintain Beach OR Offshore 17.0
Breakwaters with Beach Nourishment
Revetment 0.4
Area of Special Concern 0.1
No Action Needed 35.21

Table 5-1. Occurrence of descriptive Shoreline BMPs in the Charles
City County Watershed.

Comprehensive Coastal Resource Management Portal (CCRMP):
Charles City County

Welcome to the Comprehensive Coastal Resource Management Portal (CCRMP) for Charles City County. This site has been
prepared to assist with implementation of new policy established by the General Assembly in 2011. In 2011, the Virginia Assembiy
passed legislation 1o amend sections §28 2-1100 and §28 2-104 1 of the Code of Virginia. These amendments require that local
gov d. prepared by the Virginia Institute of Manne Science’s Center for Coastal Resources

! ve Plans when they come up for revision

P the g
into local Compy

The addition of section §15.2-2223.2 hes that Living Shoredi) are now the Commonwealth's preference for tidal shoreline
management wherever possible. The Comprehensive Coastal Rescurce Management Pontal (CCRMP) provides guidance for
adopting this policy into planning documents as well as where these best mar practices are approp along the

The CCRMP also provides access to data and tools for additional guidance on shoreline management, regulatory review, and
resource nisk and vulnemability

Select from one of the links below for more information and guidance or retum to CCRMP HOME

Charles City Cdunty
Praferred Shoréfine
Best Management Praclices

Figure 5-1. Portal for Comprehensive Coastal Resource
Management in Charles City County.
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interface conveniently allows the user to click anywhere in the map window to receive specific information
that pertains to conditions onsite and the recommended shoreline strategy. Figure 5-3 demonstrates a pop-
up window displayed onscreen when a shoreline segment is clicked in the map window.

Carvas jaf
Conial
gnarem  # Charles City County Comprehensive Map Viewer
LQEM l[nl u"‘"@ [ Ciear Graphics | [ River System Pie Chans | [ intormanoniieip | [ FindAddress | [ measure | [ Swipe ool | [ Selectprint.. [~
@l Map Contents
Wl 2nd Legend =
[ Forest Management .ﬂ
[¥] Grade Bank
[ Land Use Managsment M
[ Enhance RiparianMarsh Buffer
[ EnhanceMaintain Beach
- TIx |I_'
Legend:
i Enhance Riparian/Marsh Buffer [a}
3
: Enhancedaintain Beach
2
¥ | a
4 EnhancefMaintain Marsh
EnhanceMainain Riparian Bufter
Maintain Beach OR Offshore Breakwaters
Flant Marsh with Sill =
— [4] | —
Figure 5-2. The Map Viewer displays the preferred Shoreline BMPs in the map window. The color-coded legend in the
panel on the right identifies the treatment option recommended.
g :
iiem ¢ Charles City County Comprehensive Map Viewer
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and Legend
[ — il
i~ a Acton Ne:a
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Praferred Shoreline Best Management Praciices (BMP) | ¥ Grace Bank H
|| shoretine is currently; Defendea [+]| g ) i
|| Structure Type: Revetment ¥ Land Use Management
Preferred Shoreline BMPS: Grade Bank and Maintain Beach OR | g wrese
Oftshore Breakwalers with Beach Nourishment [ Enhance Ripananarsh Buffer
Best Management Practice Definitions;
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No Action Needed
. \I =
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Figure 5-3. The pop-up window contains information about the recommended Shoreline BMP at the site selected.
Additional information about the condition of the shoreline also is given.
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Recommended Shoreline BMPs resulting from the SMM comply with the Commonwealth of Virginia’s
preferred approach for erosion control.

5.2 Shore Segments of Concern/Interest

This section describes several areas of concern and/or interest in Charles City and demonstrates how
the preferred alternative from the SMM could be adopted by the waterfront property owners. No areas of
concern exist in Charles City County. Areas of Interest demonstrate how the previously discussed goals of
Living Shoreline management could be applied to a particular shoreline.

The conceptual designs presented in this section utilize the typical cross-sections that are shown
in Appendix 3. The guidance provided in Appendix 3 describes the environments where each type of
structure may be necessary and provides an estimated cost per foot. The designs presented are conceptual
only; structural site plans should be created in concert with a professional experienced in the design and
construction of shore protection methods in Chesapeake Bay.

5.2.1 Berkeley Plantation Sill (Area of Interest)

The point of land at Berkeley Plantation
where the shoreline direction of face changes
from westerly to south, just upriver of
Harrisons Landing, has an historic erosion
rate of 1 to 2 ft/yr with fetch exposures to
the west, southwest, and south of 5.0 miles,
1.4 miles, and 2.1 miles, respectively. The
southerly fetches are relatively shallow. The
SMM recommends a sill along this stretch of  Figure 5-4. Existing conditions at the Berkeley Plantation area of
shore. In order to hold the point of land and  interest.
stop erosion of the low, eroding agricultural
land, about 400 feet of shoreline that has an
existing intermittent tidal freshwater marsh
fringe can be protected (Figure 5-4). The
proposed sill will maintain and enhance the
existing wetland fringe (Figure 5-5). The site
has easy access by and existing road. The
cross-section for a typical sill for this site is
shown in Appendix 3, Figure 1.

5.2.2 Sturgeon Point Breakwaters
(Area of Interest)

This site is located in Reach 3 just upriver
of Sturgeon Point. The erosion rate is less the
0.5 ft/yr, but the site has a long fetch to the
southwest of over 4 miles. This is a segment
of residential coast where the SMM strongly
recommends offshore breakwaters and
beach fill along about 1,700 feet. About 800
feet of the shoreline does not have existing
protective structures (Figure 5-6). For this
8oo feet, four offshore breakwaters and sand

Figure 5-5. Proposed configuration of the sill shoreline BMP for
Berkeley Plantation.
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fill are recommended to start upriver of the
existing pier and continue upriver to the
heavily wooded upland. This can be classed
as a medium energy coast, and Hardaway
and Byrne (1999) suggest breakwater
lengths should 60 feet to 150 feet long. At
this site, breakwaters with lengths of 8o feet
spaced about 120 feet apart (Figure 5-7) are
suggested. Beach fill will be placed along
shore into pocket beach configuration. The Figure 5-6. Existing conditions at the site of the Sturgeon Point
existing cypress trees should be avoided area of interest.

or included as part of the plan. The cross-
section for a typical sill for this site is shown
in Appendix 3, Figure 2.

5.2.3 Shoreline between Sandy
Point and Dancing Point
(Headland Control)

The shoreline from Sandy Point to
Dancing Point in Reach 4 occurs as a long
curvilinear embayment and is mostly low
eroding farmland with bank heights from
5 to 10 feet. Fetch exposures are to the
southwest, south, and southeast at 1.2 miles,
1.4 miles and 3.5 miles respectively, placing
the site in the medium energy category.
Long-term erosion is low between 0.3 and
0.5 ft/yr. Sandy Point and Dancing Point are
major headland features. The top of the bank
is wooded with a narrow beach at low tide
and scattered cypress trees along the coast
(Figure 5-8). These cypress trees act as small
headland features.

Figure 5-7. Proposed configuration of Shoreline BMP for Sturgeo
Point.

This section of coast could be protected
with Headland Control since the SMM
recommends breakwaters and beach fill.

However, because it is such a long stretch Figure 5-8. Existing conditions at the site of the Sandy Point
. to Dancing Point area of interest. Note the cypress tree in the

nearshore that acts as a headland that would be enhanced with a
breakwater.

of shoreline, closely-spaced shore attached
breakwaters may be cost prohibitive. By
strategically placing breakwaters in front of
existing headland features (cypress trees),
the shoreline will begin the process of long-term shoreline stabilization (Figure 5-9). The adjacent shoreline
will continue to recede toward static equilibrium. Seven headland breakwaters are proposed for this site
ranging from 60 ft to 8o ft. Construction access will be along the adjacent farm field and then laterally
through the existing woods to the each structure. Sand fill will be required to build the road and associated
tombolos. The cross-section for a typical sill for this site is shown in Appendix 3, Figure 3.
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Figure 5-9. Proposed configuration of Shoreline BMP for Sandy
Point to Dancing Point. Erosion will continue between the widely-
spaced breakwaters until the shore reaches dynamic equilibrium.
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6 Summary and Links to Additional Resources

The Shoreline Management Plan for Charles City County is presented as guidance to County planners,
wetland board members, marine contractors, and private property owners. The plan has addressed all tidal
shoreline in the locality and offered a strategy for management based on the output of a decision support
tool known as the Shoreline Management Model. The plan also provides some site specific solutions to
several areas of concern that were noted during the field review and data collection in the county. In all
cases, the plan seeks to maximize the use of Living Shorelines as a method for shoreline stabilization where
appropriate. This approach is intended to offer property owners with alternatives that can reduce erosion
on site, minimize cost, in some cases ease the permitting process, and allow coastal systems to evolve
naturally.

Additional Resources

VIMS: Charles City County Map Viewer
http://cmap.vims.edu/CCRMP/CharlesCityCCRMP/CharlesCity_ CCRMP.html

VIMS: Living Shoreline Design Guidelines

http://www.vims.edu/research/departments/physical/programs/ssp/_docs/living_shorelines_guidelines.pdf

VIMS: Why a Living Shoreline?

http://ccrm.vims.edu/livingshorelines/index.html

VIMS: Shoreline Evolution for Charles City County

http://web.vims.edu/physical/research/shoreline/docs/Cascade/Shoreline_Evolution/CharlesCity_
ShoreEvol_2014.pdf

NOAA: Living Shoreline Implementation Techniques

http://www.habitat.noaa.gov/restoration/techniques/livingshorelines.html

Chesapeake Bay Foundation: Living Shoreline for the Chesapeake Bay Watershed
http://www.cbf.org/document.doc?id=60
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APPENDIX 1

Shoreline Management Model Flow Diagram

Shoreline Management Model —
Preferred Shoreline Best Management Practices
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APPENDIX 2

Glossary of Shoreline Best Management Practices

Preferred Shoreline Best Management Practices

Areas of Special Concern (Marinas - Canals - Industrial or Commercial with bulkhead or wharf -
Other Unique Local Features, e.g. developed marsh & barrier islands) - The preferred shoreline best
management practices within Areas of Special Concern will depend on the need for and limitations posed
by navigation access or unique developed areas. Vegetation buffers should be included where possible.
Revetments are preferred where erosion protection is necessary. Bulkheads should be limited to restricted
navigation areas. Bulkhead replacement should be in same alignment or landward from original bulkhead.

No Action Needed — No specific actions are suitable for shoreline protection, e.g. boat ramps, undeveloped
marsh & barrier islands.

Upland & Bank Areas

Land Use Management - Reduce risk by modifying upland uses, apply where bank and/or shoreline actions
are extremely difficult or limited in effectiveness. May include relocating or elevating buildings, driveway
relocation, utility relocation, hook up to public sewer/abandon or relocate sanitary drainfields. All new
construction should be located 100 feet or more from the top of the bank. Re-direct stormwater runoff
away from top of the bank, re-shape or grade along top of the bank only. May also include zoning variance
requests for setbacks, relief from other land use restrictions that increase erosion risk.

Forest Management - Enhance the existing forest condition and erosion stabilization services by
selectively removing dead, dying and severely leaning trees, pruning branches with weight bearing load
over the water, planting or allow for re-generation of mid-story and ground cover vegetation, control
invasive upland species introduced by previous clearing.

Enhance/Maintain Riparian Buffer — Preserve existing vegetation located 100 ft or less from top of bank
(minimum); selectively remove and prune dead, dying, and severely leaning trees; allow for natural re-
generation of small native trees and shrubs.

Enhance Riparian/Marsh Buffer —Vegetation stabilization provided by a blended area of upland riparian
and/or tidal marsh vegetation; target area extends from mid-tide to upland area where plants can occupy
suitable elevations in dynamic fashion, e.g. seasonal fluctuations, gradual storm recovery; no action may be
necessary in some situations; may include existing marsh management; may include planted marsh, sand
fill, and/or fiber logs; restore riparian forest buffer where it does not exist; replace waterfront lawns with
ornamental grasses, native shrubs and small trees; may include invasive species removal to promote native
vegetation growth

Grade Bank - Reduce the steepness of bank slope for wave run-up and to improve growing conditions for
vegetation stabilization. Restore riparian-wetland buffer with deep-rooted grasses, perennials, shrubs
and small trees, may also include planted tidal marsh. NOTE - The feasibility to grade bank may be limited
by upland structures, existing defense structures, adjacent property conditions, and/or dense vegetation
providing desirable ecosystem services.
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Tidal Wetland — Beach — Shoreline Areas

Enhance/Maintain Marsh — Preserve existing tidal marsh for wave attenuation. Avoid using herbicides near
marsh. Encourage both low and high marsh areas, do not mow within 100 ft from top of bank. Remove
tidal debris at least annually. Repair storm damaged marsh areas with new planting.

Widen Marsh — Increase width of existing tidal marsh for additional wave attenuation; landward design
preferred for sea level rise adjustments; channelward design usually requires sand fill to create suitable
elevations.

Widen Marsh/Enhance Buffer — Blended riparian and/or tidal marsh vegetation that includes planted marsh
to expand width of existing marsh or create new marsh; may include bank grading, sand fill, and/or fiber
logs; replace waterfront lawns with ornamental grasses, native shrubs and small trees.

Plant Marsh with Sill — Existing or planted tidal marsh supported by a low revetment placed offshore
from the marsh. The site-specific suitability for stone sill must be determined, including bottom hardness,
navigation conflicts, construction access limitations, orientation and available sunlight for marsh plants.

If existing marsh is greater than 15 ft wide, consider placing sill just offshore from marsh edge. If existing
marsh is less than 15 ft wide or absent, consider bank grading and/or sand fill to increase marsh width and/
or elevation.

Enhance/Maintain Beach - Preserve existing wide sand beach if present, allow for dynamic sand movement
for protection; tolerate wind-blown sand deposits and dune formation; encourage and plant dune vegetation.

Beach Nourishment - Placement of good quality sand along a beach shoreline to increase the beach width
and raise the elevation of the nearshore area; grain size of new sand should be similar to native beach sand

Enhance Riparian/Marsh Buffer OR Beach Nourishment — Increase vegetation stabilization with a blended
area of upland riparian and/or tidal marsh vegetation; restore riparian forest buffer where it does not exist;
replace waterfront lawns with ornamental grasses, native shrubs and small trees; may include planted
marsh, sand fill, and/or fiber logs.

Consider beach nourishment if existing riparian/marsh buffer does not need enhancement or cannot be
improved and if additional sand placed on the beach will increase level of protection. Beach nourishment
is the placement of good quality sand along a beach shoreline to increase the beach width and raise the
elevation of the nearshore area; grain size of new sand should be similar to native beach sand.

Maintain Beach OR Offshore Breakwaters with Beach Nourishment — Preserve existing wide sand beach
if present, allow for dynamic sand movement for protection; nourish the beach by placing good quality sand
along the beach shoreline that is similar to the native sand.

Use offshore breakwaters with beach nourishment only where additional protection is necessary. These are
a series of large rock structures placed strategically offshore to maintain stable pocket beaches between
the structures. The wide beaches provide most of the protection, so beach nourishment should be included;
periodic beach re-nourishment may be needed. The site-specific suitability for offshore breakwaters with
beach nourishment must be determined, seek expert advice.

Groin Field with Beach Nourishment - A series of several groins built parallel to each other along a beach
shoreline; established groin fields with wide beaches can be maintained with periodic beach nourishment;
repair and replace individual groins as needed.

Revetment - A sloped structure constructed with stone or other material (riprap) placed against the upland
bank for erosion protection. The size of a revetment should be dictated by the wave height expected

to strike the shoreline. The site-specific suitability for a revetment must be determined, including bank
condition, tidal marsh presence, and construction access limitations.
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APPENDIX 3

Guidance for Structural Design and Construction in Charles City County

For Charles City County, three typical
cross-sections for stone structures have Type of Structure Estimated Cost per Linear Foot*
been developed. The dimensions given
for selected slope breaks have a range of
values from low to high energy exposures High Sill $250 - $400
becoming greater with fetch and storm wave
impact. Storm surge frequencies are shown
for guidance. A range of the typical cost/foot  Table 1. Approximate typical structure cost per linear foot.
also is provided (Appendix 3,Table 1). These  *pgsed on typical cross-section. Cost includes only rock, sand,
are strictly for comparison of the cross- plants. It does not include design, permitting, mobilization or
sections and do not consider design work, demobilization.
bank grading, access, permits, and other
costs. Additional information on structural
design considerations are presented in section 3.4 of this report.

Low Sill $150 -$250

Breakwater $600 - $1,000

Stone sills are effective management strategies in all fetch exposures where there is shoreline
erosion; however, in low energy environments the non-structural shoreline best management practices
described in Chapter 3 of this report may provide adequate protection, be less costly, and more ecological
beneficial to the environment. Stone revetments in low energy areas, such as creeks, are usually a single
layer of armor. In medium to high wave energy shores, the structure should become a more engineered
coastal structure. Inthe lower fetch areas of Charles City, a low sill might be appropriate (Appendix 3,
Figure 1). Using sills on the open river should be carefully considered due to severity of storm wave attack.

Breakwater systems are applicable management strategies along the Charles City’s James River
with a medium to high energy shores. The actual planform design is dependent on numerous factors and
should be developed by a professional. However, a typical breakwater tombolo and embayment cross-
section is provided to help determine approximate system cost (Appendix 3, Figure 2). For long sections of
agricultural land, a headland control system (Appendix 3, Figure 3) can be used to protect shoreline more
cost effectively. Costs vary for this type of system and cannot be estimated since the size of the structure
and how far apart they are placed are factors.

: High Marsh 1 Low Marsh ;
I 1

+3.0 ft MLW

Sand Fill
| Ex. Bottom

10 feet

Appendix 3, Figure 1. Typical cross-section for a low sill that is appropriate for low to medium energy shorelines of
Charles City County. The project utilizes clean sand on an 10:1 (H:V) slope, and the bank can be graded to a (minimum)
2:1slope, if appropriate.
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Ex. Cypress Trees

10 feet

Appendix 3, Figure 2. Typical cross-section for a breakwater that is appropriate for the medium to high energy
shorelines of Charles City County. The project utilizes clean sand, and the bank can be graded to a (minimum) 2:1slope, if
appropriate.

Ex. Cypress Trees

10 feet

Appendix 3, Figure 3. Typical cross-section for a breakwater that is appropriate for headland control along the medium
energy shorelines of Charles City County. The project utilizes clean sand, and the bank can be graded to a (minimum)
2:1slope, if appropriate.
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Colonial Soil and Water Conservation District
205 Bulifants Blvd. Suite C, Williamsburg, VA 23188
www.colonialswcd.org

REQUEST FOR PROPOSAL:
DESIGN SERVICES FOR SHORELINE STABILIZATION/LIVING SHORELINE PROJECTS
IN CHARLES CITY COUNTY, VIRGINIA

ORGANIZATIONAL INFORMATION:
Name: Colonial Soil and Water Conservation District (CSWCD)
Address: 205-C Bulifants Blvd, Williamsburg VA 23188
Contact Person(s): Jim Wallace, District Programs Manager /
Robyn Woolsey, Conservation Specialist

Phone: 757-645-4895
Email: jim.wallace@colonialswcd.org / robyn.woolsey@colonialswcd.org

Addendum 1: December 6, 2024

Page 6 - proposal submittal information amended

Designer Selection Schedule - amended language page 6

""Sealed proposals should be mailed or delivered to Robyn Woolsey of the Colonial Soil and
Water Conservation District by no later than 5:00pm on January 6, 2025.

The CSWCD mailing address is: 205 Bulifants Blvd, Suite C, Williamsburg VA 23188."

All programs and services of the Colonial Soil and Water Conservation District are offered on a nondiscriminatory
basis without regard to race, color, national origin, religion, sex, age, marital status, or handicap.
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