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What i1s Soil?

It Is characterized by [either]

e Horizons, or layers, that are
distinguishable from the initial material as a
result of additions, losses, transfers, and
transformations of energy and matter

or

e The ability to support rooted plants in a
natural environment



The upper limit of solil is the boundary between
soll and air, shallow water, live plants, or plant
materials that have not begun to decompose.

Areas are not considered to have soll if the
surface I1s permanently covered by water too deep
for the growth of rooted plants (typically more than

5 meters).

The lower limit of solil is arbitrarily set at
200 cm.



Subaqueous soils form under a continuous water
column (their sediments may have originated from
an upland area such as a dune).

Submerged soils form in an upland environment
but are now underwater. Submerged soils became
submerged as a result of rising water tables (dam),
flooding events, or sea level rise.

For USDA-NRCS purposes,
both subaqueous and
submerged soils are
considered subaqueous soils.
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Acquisition of Coastal Topobathy Lidar

The Interagency Working Group on Ocean and Coastal Mapping
(IWG-OCM} is a working group of the Subcommittee on Ocean
Science and Technology (SOST). SOST serves as the Ocean
Science and Technology Interagency Policy Committee under the

“eeds National Ocean Council. The IWG-OCM was established in 2006 to
CT “\J \'\da" "facilitate the coordination of ocean and coastal mapping activities
\_Opoba‘ \ and avoid duplicating mapping activities across the Federal sector
da“a' as well as with State, industry, academic and non-governmental

mapping interests." (National Ocean and Coastal Mapping Strategic
Action Plan 2009).



Side-Scan

Sonar

Side-scan sonar is a method of surveying the
ocean floor. Side-scan sonar creates an image
of the sea floor using sonar pulses emitted
from a sonar device. It can be partnered with
soil survey samples to understand the different
materials and textures of the sea floor.

Raking for shellfish

































Napatree

Anguilla

Rhodesfolly

silty marine and estuarine

deposits over buried
organic material

N\

sandy marine deposits
overlying submerged
terrestrial loess or till
deposits

sandy marine deposits
over sandy and
gravelly glaciofluvial
deposits

sandy marine deposits




BEFORE CZSS

/ Water

\ Matunuck:

8-16” of peat
Beaches over sand

Udipsamments:
sand




; AFTER CZSS
Subaqueous soil
information \

Matunuck (8-16")
Pawcatuck (16-50”)

\ Beaches,
Hooksan, /
sandy
Succotash,
Sandyhook drainage Beaches,
catena bouldery
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The shore-to-upland Ecological Sites, Landforms, Soil Types and Hydropedology of Little Narragansett Bay.

Proposed Ecological Site :
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The shore-to-upland Ecological Sites, Landforms, Soil Types and Hydropedology of Little Narragansett  Bay. 

Proposed Ecological Site :
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Freshwater flows downhill by through flow, then discharged producing aeric conditions (orange). Freshwater flows above the more dense saltwater in soil.

Ground water recharge from the  aquifer of the sandy loose till

Mean high water level of saltwater

Mean lower low level of saltwater



Freshwater discharged into saltwater by through flow; sands act as an aquifer











Zone of Dispersion















Zone of Dispersion

Saltwater and freshwater mix in the zone of dispersion by the process of diffusion and mechanical dispersion.

















freshwater saltwater  



Modified from Debbie Surabian, NRCS, SGI, 2012



Atlantic  Ocean

Higher silts, clays, sulfidic materials present due to low energy water movement.
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Soil based interpretations
for subaqueous soils:

* Soil Suitability for Hard Clam Habitat**

Soil Suitability for Eastern Oyster Habitat Restoration**
Soil Suitability for Eelgrass Restoration™®*
Moorings — Deadweight and Mushroom Anchors **
Land Utilization of Dredge Materials™*
CMECS sediment surface type**
Shoreline and Streambank Erosion
Salinization due to Coastal Inundation
Soil Potential for Coastal Acidification
Living Shorelines
Groundwater discharge — freshwater inputs
Carbon Sequestration
Climate Change vulnerability
Shoreline Cleanup (oil spill response)
Tidal Marsh Protection and Creation — Thin Layer Deposition
Crab/ Horseshoe Crab/ Scallop/ Lobster Habitat
Diamondback Terrapin Nesting Areas
Wading Shore Birds and Migratory Waterfowl,
Nurseries/Spawning Areas
Navigational Channel Creation/Maintenance
Dune and Beach Maintenance/Replenishment
Dock Development and Maintenance
**currently developed



Blue carbon is the carbon stored in mangroves, salt tidal marshes, and seagrass

meadows within the soil, the living biomass aboveground (leaves, branches), the living
biomass belowground (roots), and the non-living biomass (litter) (Mcleod et al. 2011).

Mean carbon storage above and below ground in
coastal ecosystems versus terrestrial forests.

Seagrass Blue Carbon

(Fourgurean et al. 2012; Pan et
al. 2011; Pendleton et al. 2012).



Annual mean carbon sequestration rates for blue carbon habitats per unit area

compared to terrestrial forest habitats.

McLeod et al. 2011



What about blue carbon inventories of subaqueous soils?

URI research suggests that subaqueous SOC pools and sequestration rates
are equal to or greater than comparable upland pools.



What about blue carbon inventories of coastal zone soils?

There is no national standard for collecting, analyzing
and reporting soil organic carbon.

https://scisoc.confex.com/scisoc/2019am/videogateway.cqgi/id/36780?recordinqid=36780



https://scisoc.confex.com/scisoc/2019am/videogateway.cgi/id/36780?recordingid=36780

URI - Blue Carbon Accounting using a Soils/Landscape Perspective

five
geomorphic
settings



What about blue carbon inventories of coastal zone soils?

The National Coastal Blue Carbon Assessment project is a nationwide
effort by the National Cooperative Soil Survey (NCSS) to inventory blue
carbon soll stocks in coastal ecosystems to provide accurate soil carbon
stock data for blue carbon pools through the Coastal Zone Soil Survey.



What about blue carbon inventories of coastal zone soils?

The NCSS aims to standardize soil sampling protocols across agencies, increase the
accuracy of coastal soil mapping, and improve public accessibility to coastal wetland
blue carbon data.

The statistical and scientific project would be a defensible soil carbon stock inventory
on coastal wetland ecosystems (tidal marshes, mangroves, subaqueous, and near
shore wetlands).

Whole core

McCauley






The state of Connecticut defines inland wetlands based on soils. The Connecticut
Inland Wetlands and Watercourses Act defines wetland soils to include any of the
soil types designated as poorly drained, very poorly drained, alluvial, and
floodplain by the National Cooperative Soil Survey, as may be amended from

time to time, of the Natural Resources Conservation Service of the United States
Department of Agriculture.



Soil health is defined as the
continued capacity of soil to
function as a vital living
ecosystem that sustains plants,
animals, and humans.

https://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/



https://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/

A notice of funding opportunity has been announced for the potential availability of funding for
agreements with the NRCS Soil and Plant Science Division and university cooperators on significant
national issues.

Research proposals are sought for national scale projects aligned with the following priorities:

. Novel techniques to leverage big data for applications in soil survey

. Spatial and temporal variability of dynamic soil properties ?

. Inventory of blue carbon soil stocks in coastal ecosystems

. Incorporation of technologies to enhance soil survey —geospatial focus on fine scale —urban, proximal
sensing, Mid-Infra Red (MIR) Spectra in biological context.

Eligibility is limited to institutions of higher education in the Cooperative Ecosystem Studies Unit (CESU)

network (http://www.cesu.psu.edu/). Proposals are requested for competitive consideration of awards

for projects 1-2 years in duration with $200,000 to $500,000 in total costs. Proposals should provide for
technology transfer and training for Soil and Plant Science Division staff and assist in training of students
in soil science and related fields.

For more information see grants.gov: https://www.grants.gov/web/grants/view-opportunity.html|?oppld=326575.



https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Flnks.gd%2Fl%2FeyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDIsInVyaSI6ImJwMjpjbGljayIsImJ1bGxldGluX2lkIjoiMjAyMDA0MjcuMjA2OTU5OTEiLCJ1cmwiOiJodHRwOi8vd3d3LmNlc3UucHN1LmVkdS8ifQ.LuEYR2jiZKQUuHAr52zW1FryCFRa03aCeBTi8ek21f8%2Fbr%2F77873413298-l&data=02%7C01%7C%7C02f89cee0077417c70ba08d7eac2898a%7Ced5b36e701ee4ebc867ee03cfa0d4697%7C0%7C0%7C637235993561236364&sdata=CLv%2BNyfvoadWu7AIKki7quRfk7Jv6UtLUD%2BrhBLPV%2BY%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Flnks.gd%2Fl%2FeyJhbGciOiJIUzI1NiJ9..wCx9PKSAY-mUvEr0GV88okvQ44myYPHX-2y97wmruZY%2Fbr%2F77873413298-l&data=02%7C01%7C%7C02f89cee0077417c70ba08d7eac2898a%7Ced5b36e701ee4ebc867ee03cfa0d4697%7C0%7C0%7C637235993561246319&sdata=iGIDcDKhw0YJ0jUlaOlbBvfIacQO6hVK4S5fDIE7HNc%3D&reserved=0

What about blue carbon inventories of subaqueous soils?

The National Coastal Blue Carbon Assessment (NCBCA) project is a nationwide effort
by the USDA NRCS SPSD, through the National Cooperative Soil Survey (NCSS) to
inventory blue carbon soil stocks in coastal ecosystems with a focus on mangroves,
coastal tidal marshes and seagrass meadows.

Objective: to provide accurate soil carbon stock data for blue carbon pools through the
Coastal Zone Solil Survey (CZSS).

Justification: Recent publications have highlighted deficiencies in soil survey data;
previous SOC accounting efforts have not adequately addresses coastal soils;

Goals: standardize sampling methods; work with partners/organizations already
monitoring/collecting coastal data; provide accurate inventories of SOC stocks in the
CZSS area



Click on the green “START WSS” button




Web Soil Survey Metrics




There is an App for that!

SoilWeb
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