
Vesta Informational Session 

For additional inquiries, please 
email info@vesta.earth.

www.vesta.earth

V E S T A

Purpose
Vesta’s Head of Science, Dr. Grace Andrews, will present 

information for a proposed pilot project for the placement 

of olivine sand 1,500 feet offshore of Duck, NC to remove 

carbon dioxide from the atmosphere.

Residents are invited to attend and 

provide comments and inquiries.

When?
November 17th

5:30 pm EST

Where?
On Zoom 

(contact Kay Nickens for link, KNickens@townofduck.com)

and in person at

Keller Meeting Hall

1200 Duck Road,

Kitty Hawk, NC 27949



Pilot Project for Coastal Carbon Capture (CCC)
Duck, North Carolina

Project Scoping & History

Coastal Carbon Capture

FAQ

Objectives of the Project

The proposed pilot project scheduled for summer 
2023 would place a maximum of 20,000 cu yd of 
olivine sand 1,500 feet from the shoreline in 25 feet of 
water. Current designs are for a smaller placement.  

Implement a safe, effective placement of olivine sand.

Since early 2021, Vesta and Coastal Protection 
Engineering of NC, Inc. have discussed with Town of 
Duck officials as well as state and federal agencies 
the potential for a small pilot project of olivine sand 
to absorb carbon dioxide off of Duck, NC.

Rising atmospheric carbon dioxide (CO2) levels are 
causing global temperatures to increase, driving sea 
level rise and accelerating coastline erosion.

What is olivine?
Olivine is a natural silicate mineral, 
similar to the quartz and feldspar 
that comprise the majority of 
Duck’s native sand. It is commonly 
found in western North Carolina. 
Olivine reduces harmful ocean 
acidity and enhances natural 
removal of atmospheric CO2 by 
the ocean.

How does olivine affect 
ecosystems?
Olivine is found in coastal habitats 
around the world. Toxicity tests, 
conducted by a NELAP certified 
laboratory (National 
Environmental Laboratory 
Accreditation Program), found no 
significant impacts on key marine 
organisms such as amphipods 
and polychaete worms.

Will olivine sand change the 
appearance of the Duck beach?
The proposed project will place 
olivine 1,500 feet offshore and is 
not expected to impact aesthetics 
of the beach.

Has olivine been previously 
permitted for coastal placement?
Yes. The State of NY permitted an 
olivine pilot project in 2022. Learn 
more at 
www.vesta.earth/southampton.

How much climate impact will 
the project have?
A 20,000 CY pilot is projected to 
remove one year of CO2 emissions 
of over 4,000 cars. 

Olivine would be placed on the seafloor and not be 
visible from shore nor expected to migrate onto the 
beach. The sand volume is ~4% the size of the 2022 
Duck Shore Protection Project (494,000 cu yd). The 
proposed pilot is independent of the Shore 
Protection Project.

The permit package for the pilot, which was 
submitted to the NC Dept. of Environmental Quality 
Division of Coastal Management in July 2022, was 
also sent to a list of Duck residents provided by the 
State. Residents not on the State’s list can contact 
Vesta to request the permit package and be added to 
future mailings.

Vesta is collaborating with researchers at the US 
Army Corps of Engineers (USACE) Field Research 
Facility located in Duck on this project, and the 
USACE Engineering with Nature program is partially 
funding the work.

Conduct an ecosystem monitoring program, similar 
to Vesta’s other pilot study in Southampton, NY.

Monitor key parameters for quantifying CO2 removal 
from the atmosphere.

With Coastal Carbon Capture (CCC), Vesta works 
with coastal communities to deploy 
carbon-removing sand made from the natural 
mineral olivine near coastlines.
CCC is currently being piloted at small scales; 
significant climate benefits could be realized with 
larger scale deployments. At scale, CCC projects can 
remove up to 20 times more CO2 than they emit.



Project Timeline

 S
econd To

wn C
ouncil 

m
eetin

g

Pro
je

ct S
copin

g

& O
utre

ach

Colla
bora

tio
n b

etw
een 

sc
ie

ntis
ts

 at V
est

a and th
e

 U
S A

rm
y C

orp
s b

egin
s

Perm
it 

su
bm

itt
ed

and se
nt t

o re
sid

ents

Perm
it 

Pendin
g

Scie
ntifi

c M
onito

rin
g

Oliv
in

e S
and

Placem
ent

20222021 2023-25

Firs
t T

own C
ouncil 

m
eetin

g

Vesta Monitoring Program
The Vesta Monitoring Program includes a suite of survey and sensor-based 
measurements. Low-profile, continuous monitoring sensors will be installed at several 
locations within the project site. An Aqualink Smart Buoy will provide real-time 
monitoring data, publicly accessible at www.aqualink.org. For more information, email 
info@vesta.earth.
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Vesta’s Coastal Carbon 
Capture™ science harnesses 
the power of the oceans to 
accelerate Earth's natural 
long-term carbon dioxide 
removal process. As a Public 
Benefit Corporation, Vesta is 
mission-driven and 
dedicated to preserving a 
world in which all can thrive. 
Find out more at 
ww.Vesta.Earth.

Coastal Carbon CaptureAbout Vesta

1
Rainwater falls on and 
reacts with rocks

2
CO2 enters the water, 
flows to ocean

1
Grind olivine minerals into sand

2
Add sand to the ocean, 
where it reacts with seawater

3
CO2 stored permanently 
in seawater

3
CO2 used in corals 
and shells

4
CO2 converted 
into limestone millio
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Earth's Natural 
CO2 Removal Process

Accelerated With 
Coastal Carbon Capture™

decades

Permit-pending
Placement Zone

Monitoring
Water 
Chemistry
- pH
- Temperature
- Salinity
- Trace metals
- Alkalinity
- Dissolved inorganic 
carbon
- Nutrients
- Dissolved oxygen
- Iron 
- Sulfur
- Turbidity

Ecology
- Species abundance
- Species distribution
- Tissue trace metals

Geomorphology
- Sediment + Wave
dynamics

Sedimentology
- Grain size
- Olivine content
- Carbonate content
- Secondary minerals

Town of 
Duck

USACE 
Field Research FacilityCurrituck

Sound

Atlantic
Ocean

Planned Project 
Footprint

The larger box with a dashed border represents the 
boundaries of the permit-pending placement zone. The 
small, turquoise box represents the planned project 
footprint within that zone, based on current designs.
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