Soil and water, a source of life
Did you know?
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2024 Special Topic - think how soils
relate to this topic!

ENVIROTHON 2024 NCF-Envirothon
New York

Hobart and William Smith Colleges
Geneva, New York
Dates: July 28 - August 3, 2024

Soil study
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2024 Current Issue Topic

Renewable Energy for a Sustainable Future

https://envirothon.org/wp-content/uploads/2023/09/2024-Current-
Issue-Part-A.pdf
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Presentation Notes
Read study guide when posted!


2024 Special Topic - think how soils
relate to this topic!

Soil Data Explorer [

Search am Map — Solar Arrays, Soil-based Anchor Systems

Suitabilities and Limitations Ratings

View Options

Table

Num

Advanced Options

https://envirothon.org/wp-content/uploads/2023/09/2024-Current-
Issue-Part-A.pdf


Presenter Notes
Presentation Notes
Web soil survey has interpretations for solar, think trees!


Envirothon Competition

Multiple choice/ fill in
questions about soils

- Review all online material
Soil pit or soil profile
- Describe soil horizons,

color, texture, parent
HEWEL

the Web Soil Survey.

Study EVERYTHING on Rl
Envirothon site
(http://www.rienvirothon.org/soils—
resources.htm)



Presenter Notes
Presentation Notes
Contest section is mixed questions, soil survey use and soil morphology. 


Soil Science (Pedology)

The scientific study of
soils, including their
origins, characteristics,
and uses. Many
different “fields” in soil
science.

- Why Study Soils?

- Interpretations - how to best
use the land based on the soil
resources.

- Over 80
Interpretations/Suitabilities /Pr
operties on WSS.

Narragansett Silt Loam — The (Unofficial) State Soil of RI

O \NRCS
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Presentation Notes
SS can read the layers and tell the story of how this soil formed.


The Earth's soils contain about 2,500 gigatons of carbon—
that's more than three times the amount of carbon in the
atmosphere and four times the amount stored in all living
plants and animals.

Why Soils are Important

Great integrator:
Medium of crop all parts of ecosystem Snapshot of
production geologic, climatic,
biological, and

human histoky
Producer and

absorber of

gases ham _—» Waste decompadser
Medium for __
plant |
growth —— Source material for

construction,
medicine, art, etc.

Home to organisms
(plants, animals and

others) Filter of water

_ and wastes
Essential natural resource
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Presentation Notes
We always have to explain to people why we study soils??


= United States Department of Agriculture USDA 0 N RCS
Natural Resources Conservation Service = Y

Microcolonies The complexity

S O i I - D efi n iti on of bactera o of soil

Natural body that occurs on
the land (water) surface,
occupies space, and 1s
characterized by one or both of
the following:

Horizons formed by
pedogenesis (Simonson).

The abillity to support rooted
plants in a natural
environment.

Dirt is soil removed from its natural
environment!
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Always start with a definition.



= United States Department of Agriculture [UN]DLLN 0 N RCS
Natural Resources Conservation Service - Y

Soil Formation b g
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Presentation Notes
5 factors of soil formation – time, organisms, parent material, relief, climate


Soil Factor: Parent Materials

Geologic Material the
Soil Formed From
(or in).

Types of minerals.
Reaction of soil.
Soil Color.

Chemical/physical
properties
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Presentation Notes
Two major factors in our area – Parent Material and Relief 


- Last- Wisconsinan advance

New England Glacial Paren
Materials

+ Quaternary Period (Ice Age) -
2,580,000 to 11,700 KYBP

Pleistocene Epoch-Holocene
(11.7K to 0) - Anthropocene?.

- 4 Major advances.

covered all of New England to
Long Island. Ended ~11.7K=
Holocene Epoch.

- Soil parent materials - glacial
& post glacial
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Presentation Notes
Quaternary includes the Pleistocene and Holocene…maybe Anthropocene? 


Parent Material: Glacial Till

- Unsorted/stratified
material deposited
beneath and within
glacial ice.

- Heterogeneous
mixture of all
particle sizes
(boulder to clay).

- Oldest surficial
deposit overlying
most bedrock

dreas.
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Most of RI (60%) is till soils. 


Till Properties

S A RS S R Y
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Lodgment (Dense)
and Ablation.

Landforms: Drumlins,
moraines, lce contact.

Basal till has a dense
restrictive layer which
impedes downward
water movement.

Large angular stones
and boulders.
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Presentation Notes
Dense till is on drumlins, Ablation in uplands, moraines, bedrock areas.



Hydrology in Dense Tills

FEROHEL (ROUND WETER —

"'I""'.r_f__,r 2 AND # Eﬂf" AGS

Hardpan (dense till) perches water causing wet
basements, wetlands on hill tops and slopes —
drainage driven by landscape position.


Presenter Notes
Presentation Notes
Hardpan perches water causing wet basements, wetlands on hill tops and slopes.


wash)

Sediments
deposited by glacial
melt-water.

Stratified layers of
sand, gravel

Types: Proglacial
and Proximal (ice
contact).

Landforms: Plains,
eskers, kames,
deltas.

.
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Presentation Notes
~30% or RI is outwash in valleys and plains. 


Outwash Properties

Dominantly sand
and gravel sized
particles.

Rapid water
movement,
associated with
aquifers.

Apparent
watertable.

Few limitations

for most uses.
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Presentation Notes
Areas w/o stones or boulders or stone walls are usually outwash with loess cap.


Outwash Hydrology Concerns

- Apparent
watertables,
generally easy to
interpret hydrology.

- Large pore space
causes rapid
permeability.

- Aquifer recharge
areas.

- Poor filtering
capacity.



Presenter Notes
Presentation Notes
Easiest to develop (Providence) but major source of groundwater


Other parent material ex.

- Lacustrine - glacial lakes now drained(silts).
- Volcanic - ash (Andisols).

- Organic - swamps, marshes, bogs.

- Loess/Eolian - Deposited by the wind.
. Colluvium - Gravity deposits (slides).

- Alluvium - Deposited by flooded rivers.

- Residuum - Formed in place (weathered
pedrock).

- HTM - Human Transported Material.
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Presentation Notes
Ones in yellow also occur as post-glacial materials.


O
Post Glacial Deposits

- Material deposited
after glacier left
(Holocene-10K BP).

- Folian - wind
deposited sand to silt
sized particles.

Most upland soils in NE
have a thin 18-36-
inch eolian cap.
Deposited after ice
left.
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Catabatic winds cause dust storms - eolian
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Presentation Notes
Example of topo map showing till upland to east and outwash plain to west.


" Soil Forming Factor: Relief and
Landscape Factors

* Position on the
landscape
(convex/concave).

e Elevation.

* Aspect.
¢ Slope Overland and Throughflow:

Convergent landscapes Potential hydric soil

« \Water movement

e Most wetlands on

concave
e
landforms. Y "
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Presentation Notes
2nd major soil forming factor – landscape position (x3) – where does water flow??


=
Property: Soil Horizons

A layer of soil, A SollProfile N ()
approximately parallel ~Uii
to the surface, having
distinct characteristics
produced by soll
forming processes.

Used to classify the soll
and make
interpretations.
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Presentation Notes
Know how to differentiate them – master horizons only A-B-C


O = Organic (>~12% Saoll O;ganic Carbon).
A = Mineral horizon, mixed with organic material (humus, etc.).
B = llluvial horizon — something moved in or changed by ped processes.

C = Unweathered/altered parent material (glacial in RI).
R = Hard bedrock.


Presenter Notes
Presentation Notes
Master horizons, profile on left also have an E horizon 10-30 cm zone where material has Exited or Eluviated out into the B below.


Soil Color

Easily identified property.

Used to relate
chemical/physical
properties such as water
table depth, drainage,
chemical constituents,
formation, horizons.

Use Munsell color notation:
Hue Value Chroma: T0YR
5/6

Redoximorphic Features -
used for ESHWT.

Used for hydric soil
indicators.
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Presentation Notes
Know how to use a Munsell color book and the notation Hue Value/Chroma


Hue —
dominate

spectral
series
10YR

2.5Y 6/1 Gray Value — Yel. Brown

amt of light
reflected
white to
black

Chroma —
25Y 25/1 Strength Of Pale Olive

the hue

Hue V/C

10YR 7/8
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Munsell Chips


Soil Properties: Texture

Soil Texture: The relative proportions of
sand, silt, and clay particles in a mass of soil
(material less than 2mm 1n size).

Very Coarse Sand =2 to 1 mm
Very Fine Sand = 0.1 to 0.5 mm
Silt = 0.05 to 0.002 mm

Clay = < 0.002 mm
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Presentation Notes
Use texture samples to calibrate fingers, know major sizes for sand, silt and clay


10% Clay
60% Sand
30% Silt

= Sandy loam



Presenter Notes
Presentation Notes
This is used when you have particle size data, not in the field.


Review “Soil Texture by
Feel” flowchart.

Soil texture is estimated
in the field by calibrating
your fingers (college
course).

Only consider materials
<2mm larger particles are
rock fragments.

Sand = gritty feel

Silt = smooth but not
sticky

Clay = sticky and forms
long ribbons.

Most in Rl = sand, loamy
sand, sandy loam, silt
loam, some loams.

Place a hn—-qp"u] tablespor |r'i of sl In
al

Place ball of =

and gently pus

ko & nbbon e

and wadth. Allaw I}‘u-' ribbar to emerge &
over forefinger, breaking from itz own w

[ioes ol form a i

Does sol make a
rllHl:‘IJnl rltltu Iyl

SANDY
CLAY

pn-n:h minabes.

sively wist & small pinch of soil in palm and b with forefimger

h=-=-|
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Flow chart for field texture.


Importance of Soil Texture

Material larger than 2 mm are
coarse fragments (gravel,
cobble, stone, boulder).
Importance: Soil formation,
mechanics, water movement,
erosion, CEC, shrink-swell, etc.
Clay: High specific surface area,,
net negative charge
(isomorphic), high pore,
expansion.

Most textures in NE have very

little clay.
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Presentation Notes
Major properties relate to soil texture and minerals in the soil. 


Soil Drainage

- Depth to water
or evidence of
water

- Classes:
Excessively,
well,
moderately
well, poorly,
very poorly
drained
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Presentation Notes
Agricultural interp, when a farmer can get onto his/her fields to plow but used for other ratings.


Soil Surveys

A cooperative undertaking of the USDA and various SOIL SURVEY OF
Federal, State, and Local agencies and the State RHODE ISLAND
Agricultural Experiment Station of a State’s Land 5
Grant College. |

The NRCS (formerly SCS) provides leadership for the
NCSS. Maintains information about soils of the

world and assists in understanding,
classification, and wise use of soil resource.

Soil Conservation Act 1936 - Authority for soil
surveys made on private lands....

Over 100 years mapping, collecting data, developing
over 90 interpretations for land-uses,
limitations, suitability, chemical/physical
properties, ecological data...

Result of extensive field work by “ground pounders”
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Know how to use them on Web Soil Survey


a.gw,l'app,l'Hl:umeF'age htm

| r"'l"l|‘|‘4'!]'l P *ﬁ-ﬁ-‘;ﬁ?“ﬂ "iw
USDA—' ad jll 4-[ |_ll_ll 'llnﬁ‘ '|1-|_IHI]II.IJ||, ; L

TRl About Soils | Help | Contact Us |

You are here: Web Soil Survey Home

Enter Keywords The simple yet powerful wa

MINRCS Sites to access and use soil c,LuT

Browse by Subject

b Soils Home Welcume to Web Soil Survey (WSS)

b Mational Coopearative e B eb Soil Survey (WSS) provides soil data
Soil Survey (NCSS) i Sl =nd information produced by the Mational
_ . ol | Cooperative Soil Survey, It is operated by
b Archived Soil Surveys S ol | the USDA Matural Resources Conservation
: ' : " | Service (MRCS) and provides access to the
PR largest natural resource information
b Official Soil Sarias L system in the_ world, NRCS has soil maps
Descriptions (0SD) Ean and data available online for mare than 95
percent of the nation’s counties and
b Soil Serias Extant anticipates having 100 percent in the near future, The site is
Mapping Tool updafced and njaintaine_n:l anline as the single authaoritative source
of soil survey information,

I Status Maps

F Soil Data Mart
Three Basic Steps

F Geospatial Data Gateway

Demo at end of PPT

I Want To...

o Start Web Soil Survey
(WS5)

o Know the requirements
for running Web Soil
Survey

o Know whether Web Soil
Survey works in my web
browser

o Know the Web Soil Survey
hours of operation

o Find what areas of the
U.5. have soil data

" Announcements/Events

o Web Soil Survey 2.1 has
been released! Yiew
description of new
features.
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Demo later


gical Sites

ies and Limitations Ratings (]

Building Site Development

Construction Materials

Disaster Recovery Planning

Land Classifications
Conservation Tree and Shrub G
Ecological Classification ID
Ecological Classification Name
Farmland Classification

Hydric Rating by Map Unit

Soil Map Unit Pc
= Soil Map Unit
O Soil Map Unit Peints
W = Soil Rating Poly

View Options

= Soil Rating Lines

Advanced Options .
e Hydri

= Hydric

Irrigated Capability C
Irrigated Capability Subclass
National Commeodity Crop Productivi =+ Not rated or not available

MCCPI Corn Productivity W & Soil Rating Paints
B Hydric (10

,
“Hona 1,y

MNCCPI Small Grains Productivity
NCCPI Soybeans Productivity

| F="Yawgoo Po "' gy
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Presentation Notes
Example of WSS interp map for wetland soils


Special Topic

Renewable Energy:
Soil productivity, forest biomass production, geothermal.

Organic soils — study for Chapman Swamp found there is enough fuel
grade peat to power Westerly for 20 years. Many freshwater ponds
(subaqueous soils) could be dredged for fuel and improve the deepwater
habitats.

Soils used to anchor solar structures, turbines, etc.

Sequester carbon — largest terrestrial carbon pools.

Urban soils — ability to support trees to cool the impervious areas.

Check the study guide when posted, email me with any questions.

https://drive.google.com/drive/folders/1DUFq5S3pZ1nJ44Z0MOddOf12eng
YYJIf


Presenter Notes
Presentation Notes
2023 Special topic 


?

tions

e ;nﬁ.ﬂl-# J._:_. Mﬂﬂ.‘.ﬂ

u ,,,,

=
-
29
D @
& =
© o=
T

88
»n =2
o E
o 2@
w O
=)
i —
2’9
e
S
<9
5
6.

]
N

.l-.-..l.....-

s e g
) ]
... Ry

%u G —

T

...JI.F :




THE CARBON CYCLE :....
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Know the cycle and how soils play an important part of sequestering carbon. 


See New Brunswick Peat Resources

(https://WWW2.qnb.ca/content/qnb/en/departments/erd/enerqy/content/minerals/content/Peat.htmI )



Presenter Notes
Presentation Notes
New Brunswick mines peat and sells to US – on Block Island it was used as fuel (tugging).

https://www2.gnb.ca/content/gnb/en/departments/erd/energy/content/minerals/content/Peat.html

Rapid Soi Carbon Assessment — RaCA -
https://www.nrcs.usda.qgov/resources/data-and-reports/rapid-carbon-

assessment-raca

Nation-wide assessment in
2010 to collect Soil Organic
Carbon (SOC) to 1m depth
to improve our soils data for
climate studies.

Over 7,000 samples
collected in New England,
all analyzed at URI.

Data added to Web Soil
Survey to create maps of
Carbon Pools (see
Carbonscpaes.org)

NRCS carbon programs.

RaCA Region 12
Mapped with Soil and Land Use Group Means

0' 125 250
e Kilometers

Albers Equal Area Map Projection SOC Stocks (Mg ha - to 100cm)
North American Datum of 1983

[JRaCA Region Ml 5-31 EM78-81 [ 128- 153 Ml 443 -610
State Lines W32 -49M82-87 WM 154-191 MM 611 - 852
Prepared by Not Assessed Il 50 - 62 88 - 96 [N 192 - 247 M 853 - 1,203
Skye Wills, 2017 Bl63-71 W97 -108 248 - 327 MM 1,204 - 1,710

based Rapid
Carbon Assessment W72 - 77 B 09 - 127 W 328 - 442 W 1,711 - 2,443
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Presentation Notes
2010 Soil Survey initiated RaCA to fine tune our carbon in soils. AND develop maps. 

https://www.nrcs.usda.gov/resources/data-and-reports/rapid-carbon-assessment-raca
https://www.nrcs.usda.gov/resources/data-and-reports/rapid-carbon-assessment-raca

NEWS | 09 January 2018

Climate scientists unlock secrets
of ‘blue carbon’

Results from soil survey could bolster efforts to monitor and protect wetlands
around the globe.

Jeff Tollefson

Tidal wetlands such as this marsh in Oregon can store large amounts of carbon. Credit

WestWindGraphics/Getty

That's the surprising message from a new analysis of some 1,900 soil cores collected
around the United States during the past few decades. “In terms of carbon stocks, all
tidal wetlands are very, very similar,” says Lisamarie Windham-Myers, an ecologist
with the US Geological Survey (USGS) in Menlo Park, California, who is leading a 3-
year, US$1.5-million assessment of coastal carbon funded by NASA. “The variability
that everybody expected just doesn't exist.”

Estimates from a century’s worth of soil surveys by the US Department of Agriculture
(USDA) showed more variation, but those figures were based on data collected by
people who were often thinking more about agriculture on land. In the Mississippi
delta, for instance, many early measurements were limited to surface sediments that
arerichin carbon, and estimates of the soil density below the surface may have been
too high. As a result, Windham-Myers says, the USDA overestimated carbon stocks in
the region.

My Final Plea for CBC assessment

Turenne, Jim - NRCS, Warwick, Rl
® To @ Lindbo, David - NRCS, Washington, DC; @ Hoover, Dave - NRCS, Lincoln, ME;

Al Averill - United States Department of Agriculture (al.averill@ma.usda.gov);
IEI You forwarded this message on 3/5/2018 %19 AM.

Hi Folks, | know | sound like a broken record so this will be my last call for action!

Quick background: Coastal blue carbon (CBC) is pretty much the top story in the scig|

INational-Coastal-Blue-
Carbon-Assessment-
Projectq

The-National-Coastal-Blue-Carbon-Assessment-(NCBCA)-is-a-nationwide-effort-by-
the-United-States-Department-of-Agriculture,-Natural-Resources-Conservation-
Service-(USDA-NRCS),-Soil-Science-Division-(SSD),-to-inventory-blue-carbon-soil-
stocks-in-coastal-ecosystems-with-a-focus-on-mangroves,-coastal-tidal-marshes-
and-seagrass-meadows.-These-habitats-store-large-amounts-of-carbon,-called-blue-
carbon,-within-the-soil.--q

United States Department of Agriculy

datural Resources Conservation Service|

https://umd.zoom.us/rec/share/g2BNur-
TKmNPOS8IFQgr4r0 POIjVjjzolRhUjFGv665PFerF39jiltOUXuuyoVqu.
ItBLi MMn DV2HJv
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Example of how soil science works, started in RI.

https://umd.zoom.us/rec/share/g2BNur-TKmNPO8IFQgr4r0_POljVjjzolRhUjFGv665PFerF39jilt0UXuuyoVqU.ItBLi_MMn_DV2HJv
https://umd.zoom.us/rec/share/g2BNur-TKmNPO8IFQgr4r0_POljVjjzolRhUjFGv665PFerF39jilt0UXuuyoVqU.ItBLi_MMn_DV2HJv
https://umd.zoom.us/rec/share/g2BNur-TKmNPO8IFQgr4r0_POljVjjzolRhUjFGv665PFerF39jilt0UXuuyoVqU.ItBLi_MMn_DV2HJv
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Legend
® SAS Point_Daa
SAS_Soils2016
Carbon Pool Rating (Blue Carbon)
I Hioh (=150 Mg C per hectare)
Medium (50 to 150 Mg C per hectare)
I Low (< 50 Mg C per hectare) —

Psammowassents Haplowassents Fluviwassents Sultiwassents
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Our Priorities $ 38 m I lll o n
Addressing Climate Cha
in new Cover Crop Initiative in

Climate change presents real threats to U.S. agricultura 2022
forest resources, and rural economies. As the nation’s pi

conservation agency, NRCS plays an important role in he

address climate change.

more onprionmes (@il PROVIDED

S197 million

to fund 41 partner-led in 2022,

PR
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USDA programs  - Max
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Presentation Notes
Colletes inaqualis – Cellophane bee in soil.
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