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Agenda
Andrews Hall room 326
|. Introduction and Overview (Lipcius)
2. Update on NWSY subtidal reefs (Lipcius)

3. Update on VIMS subtidal reefs (Seitz)

4. Update on living shoreline intertidal reefs (Burke)

5. Update on Penniman Spit construction (Milligan)

Field demonstrations - Drive to sites

6. Demonstration of VIMS subtidal reefs (VIMS Beach)

7. View of restoration sites at NWSY




LAND RESTORATION, SHORELINE PROTECTION AND BASE RESILIENCE
AT REPI SITE NAVAL WEAPONS STATION YORKTOWN

Goals: 2020 - 2026
|. Prepare engineer design plans for all phases.
2.Acquire all Federal and State permits and Navy site approvals for all phases.
3a. Construct subtidal living shoreline structures at VIMS.
3b. Monitor subtidal living shoreline structures at VIMS (year 1).
3c. Monitor subtidal living shoreline structures at VIMS (year 2/3).

4a. Construct intertidal and subtidal living shoreline structures at NWSY R3 and Penniman Spit.

4b. Monitor intertidal and subtidal living shoreline structures at NWSY R3 and Penniman Spit.

5. Construct shoreline erosion structures and restore eroded sections of Penniman Spit.
6. Perform baseline surveys at Penniman Spit and control sites (BACI design).
6. Perform monitoring surveys at Penniman Spit and control sites (BACI design).

7. Conduct year 2/3 monitoring surveys at R3 Pier and Penniman Spit.




LOCATION: NAVAL WEAPONS STATION YORKTOWN, YORK RIVER

NWSY

igure 1. Shore change at Penniman Spit on the York River (Milligan et al.,

010; Milligan et al., 2018).




BACI| DESIGN; PRE-CONSTRUCTION MONITORING OF AN ECOTONE

Salt marsh/shoreline
erosion under high wave
energy conditions and
sea level rise

Loss of protection for
lower energy, productive
ecotone--inner cove and
creek systems

Loss of nursery habitat
for blue crab, white
shrimp, and finfish

Loss of trophic subsidies
from marsh, cove and
creek residents (e.g.
clams, mummichogs,
silversides, crabs,
shrimp) to higher
trophic levels

Loss of oyster reefs and
habitat important for
ecosystem and tourism




CMECS OYSTER SUBSTRATE



STRUCTURES BENEFITTING OYSTER RESTORATION IN YORK RIVER
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Subtidal Reef Legend

Each reef is on ~12 square feet of river
bottom.
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SUBTIDAL REEF PERFORMANCE
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SUBTIDAL REEF PERFORMANCE



SUBTIDAL REEF PERFORMANCE



INTERTIDAL REEF PERFORMANCE
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Introduction

« Natural shell —
limited resource

« Success of riprap
and concrete

 Engineered reefs

— hew structures

Theuerkauf et al. (2015), Lipcius & Burke
(2016), Lipcius & Burke (2018), Fan et al.
(2020)

Introduction

VIMS - CCRM




Community benefits of oyster reefs

* Benefits and drawbacks
of restoration
* Unstructured
sediment has infauna

e Community structure on
hard substrate vs soft
sediment

* Success measured as
diversity of species,
biomass, or secondary Chesapeake Bay Program
production

Introduction




Objectives — Part |

Of 6 structures, which is optimal
to promote oyster recruitment?

Hypothesis: Angular structures
will have higher recruitment and
settlement.

Butler (1945)




Objectives — Part |l

How does artificial reef
presence impact benthic
community macrofauna and

secondary productivity?

Hypothesis: Artificial substrate
will promote benthic
community growth with
greater density, diversity, and
productivity than bare

sediment
Grabowski & Peterson (2007)




Methods — Reef types and experimental design

a b C

6 Reef types
(depl. June 2021)
a. shell basket

d o f b. granite basket
c. oyster castle
d. diamond
e. c-dome
f. x-reef

Design

5 sites (2 control, 3 experimental)
Experimental:

2 transects/site

—_Zreps/reeftyw”ansed




Methods — study sites




Sampling
Methods
 Summer 2021

 Sampled bare sediment
* Deployed reef structures

* Fall 2021
e Structures lifted out of water
 Measured and counted oysters

* Summer 2022
e Structures lifted out of water
* Physically sampled % structure
for oysters and macrofauna






Lab Analysis

Part |
* OQyster density

Part Il
 Macrofaunal community
 biomass

 secondary production



Results — oyster growth on all substrates




Part | - Oyster Density: 1 year post-

deployment Oyster Density by Reef Type
shell greater than all others
(p <0.01)
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Part Il -Benthic Community
Biomass by reef type
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Key Findings after one year

« Shell reefs had higher oyster densities and
biomass than all structures

« Concrete structures -- high recruitment
« Densities 715 — 3,800 per m?

« Macrofauna recruited well
« Shell, cdomes and xreefs: high biomass

« Secondary Productivity: All reefs had >
macrofaunal biomass than soft sediment

« Oyster reefs made of alternative
structures are highly successful

Jainita Patel thesis: https://dx.doi.org/10.25773/v5-gayz-s420



https://dx.doi.org/10.25773/v5-gayz-s420







Methods

Methods - 16




Community Composition — control & reef density

Amphipod
Caprellidae
WoRMS - Nozeéres, Claude

Polychaete

Potamilla neglecta
WoRMS - Drew, D. J.



Community Composition—control & reef biomass

Proportion of Taxa Biomass by Reef

1.001
0.751
taxa
Xanthid crab _ algae
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renniman Spit
Hyprida Living snoreiline Project
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York River
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King Creek
York River
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Physical

Hydrodynamics

Existing Structures for Sizing




Spit Remnant
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SSP Image 9/20/2019
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