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«‘7‘ [. Do the following:
, ", »-  a Tellwhat soilis. Tell how it is formed.
1 ~ b. Describe three kinds of soil. Tell how they are different.
- . Name the three main plant nutrients in fertile soil. Tell how they can be
put back when used up.
Do the following:
a. Define soil erosion.
b. Tell why soil conservation is important. Tell how it affects you.
c. Name three kinds of soil erosion. Describe each.
d. Take pictures of or draw two kinds of soil erosion.
3. Do the following:
a. Tell what is meant by "conservation practices".
b. Describe the effect of three kinds of erosion-control practices.
c. Take pictures of or draw three kinds of erosion-control practices.
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Do the following:

a.
Db
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d.

Explain what a watershed is.

Outline the smallest watershed that you can find on a contour map.
Outline, as far as the map will allow, the next larger watershed which also
has the smaller one in it.

Explain what a river basin is. Tell why all people living in a river basin
should be concerned about land and water use in the basin.

Explain what an aquifer is and why it can be important to communities.

5. Do the following:

Make a drawing to show the hydrologic cycle.

. Demonstrate at least two of the following actions of water in relation to the

soil: percolation, capillary action, precipitation, evaporation, transpiration.
Explain how removal of vegetation will affect the way water runs off a
watershed.

. Tell how uses of forest, range, and farmland affect usable water supply.

Explain how industrial use affects water supply.



Soil and Water Conservation Merit Badge Requireme

Do the following:

~ a. Tell what is meant by "water pollution".

b. Describe common sources of water pollution and explain the effects of
each.
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,;: c. Tell what is meant by "primary water treatment," "secondary waste
" a ;\ N treatment," and "biochemical oxygen demand."
WM - d. Make a drawing showing the principles of complete waste treatment.
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Do TWO of the following:
a. Make a trip to two of the following places. Write a report of more than 500 words

about the soil and water and energy conservation practices you saw.
An agricultural experiment.

A managed forest or a woodlot, range, or pasture.

A wildlife refuge or a fish or game management area.

A conservation-managed farm or ranch.

A managed watershed.

A waste-treatment plant.

A public drinking water treatment plant.

An industry water-use installation.

9. A desalinization plant.

. Plant 100 trees, bushes and/or vines for a good purpose.

. Seed an area of at least one-fifth acre for some worthwhile conservation purposes,
using suitable grasses or legumes alone or in a mixture.

. Study a soil survey report. Describe the things in it. Using tracing paper and pen,
trace over any of the soil maps, and outline an area with three or more different
kinds of soil. List each kind of soil by full name and map symbol.

. Make a list of places in your neighborhood, camps, school ground, or park having
erosion, sedimentation, or pollution problems. Describe how these could be
corrected through individual or group action.

Carry out any other soil and water conservation project approved by your merit
badge counselor.
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Requirement 1

Do the following:
a. Tell what soil is. Tell how it is formed.
b. Describe three kinds of soil. Tell how they are different.
c. Name the three main plant nutrients in fertile soil. Tell
how they can be put back when used up.




Soll

- a\yy .

compound of rocland
mineral particles
organic materialliving
organismsair, and
moisture.

ety

Air ~ 20-30 %

Water ~ 20-30 %

Soil solids
~ 50%

Mineral ~ 45%

Organic ~ 5%
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1: Soil Begins to Form 2: Simple Organisms 4: Well-developed Soil

Organic Matter Organic Matter Organic Matter
Mineral Particles Mineral Particles
Parent Material Parent Material Parent Material
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I"Ahorizon | /A horizon {*
3 horizon
Disintegrating Rock

C horizon C horizon C horizon

Bedrock Bedrock Bedrock Bedrock

A The formation of soil begins with the weathering of bare rock and

sediment surfaces that disintegrate under the influence of climate.
A Freezingand thawing, wind, water and gravity break soil parent
material into smaller units or cause solid rock to crack.



Formation of Soll

1: Soil Begins to Form 2: Simple Organisms

Organic Matter

Parent Material

Organic Matter
Mineral Particles

Parent Material

4: Well-developed Soil

Organic Matter

Mineral Particles

Parent Material

"Ahorizon | A horizon

B horizon

Disintegrating Rock

Pioneeringvegetationg lichens at first; begins to settle and put out roots
to nestle in loose fragments of rock, cracks or sediment.

A Oncea thin blanket of vegetation has established and organic matter
starts to decompose, organic acids promote further disintegration of the
initial rock or sediment material.

A With time, life infuses through the soil body and blossoms on its surfac
while biological, chemical and physical weathering continues.

A Anew soil environment has formed. 5



Requirement 1

Do the following:
a. Tell what soil is. Tell how it is formed.
b. Describe three kinds of soil. Tell how they are different.
c. Name the three main plant nutrients in fertile soil. Tell
how they can be put back when used up.
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Types of Soll: Sandy

SandySoilis light, warm, dry pEisess:
and tend to be acidic and low &g
in nutrients.
Sandysoils are often known  EEacEw
as light soils due to their high {8
proportion of sand and little B s
clay (clay weighs more than
sand).

These soils have quick water &S
drainage and are easy to work
with.

Theyare quicker to warm up
In spring than clay soils but
tend to dry out in summer
and suffer from low nutrients
that are washed away by rain.
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Types of Soll: Clay

- A ClaySoilis a heavy soil type that
& remainswet and cold in winter |
anddriesout and cracks in the
summer.

These soils are made of over 253=
percent clay, and because of the s
spaces found between clay
particles, clay soils hold a high
amount of water.

A Thesesoils drain slowly and take
longer to warm up irsummer.
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Types of Soil: Loam

A LoamSoilis a mixture of sand, si
and clay that are combined to
avoid the negative effects of ea

, type.

A These soils are fertile, easy to
work with and provide good
drainage.

A Dependingn their predominant
composition they can be either
sandy or clay loam.
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Requirement 1

Do the following:
a. Tell what soil is. Tell how it is formed.
b. Describe three kinds of soil. Tell how they are different.
c. Name the three main plant nutrients in fertile soil. Tell
how they can be put back when used up.

14



Plant Nutrients

THE LEAF MAKER

In the Soll

@ Production of new cells and
and enzymes.

@ Production of green pigments.

9 Responsible for leaf and stem
growth.

9 Helps plants with rapid growth.

A Thethree main nutrients are

0 =W nitrogen (N), phosphorus (P)

FROITMAKER - o and potassium (K).

S @ A Togetherthey make up the trio
N &8 water.

@ Essential in the development of kn Own aS N P K a

flowers and fruits.

i M A Otherimportant nutrients are
calcium, magnesium and sulfur.

use of light and air.

A Plantsalso need small
it eyl S guantities of iron, manganese,
PHOSPHORUS ("} zinc, copper, boron and

9 Encourages root growth

and biooming. molybdenum, known as trace

9 Essential part of the process of

S elements because only traces

oils, sugars and starches.

3 Helps with the transformation'. are needed by the plant

of solar energy into SO ey
chemical energy. ,ﬂ" R

oL
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Replacing Nutrients

N/ A Nitrogen (N)
~ T Fertilizerfactories use nitrogen from the air to make
ammonium sulfate, ammonium nitrate and urea. When
applied to saill, nitrogen IS converted to mineral form, nitrate,
so that plants can take it ugoilshigh in organienatter or
from application of composted manure agenerally higher
In nitrogen.

A Phosphorus (P)

I A major source of phosphorus is bone meal. Pulverized rock
phosphate is a phosphorugch rock that is ground into fine
particles that release their phosphorus slowly and over the
course of many years. All manures contain phosphorus, but
manure from graiffed animals is a particularly rich source.

A Potassium (K)

I Potash, mined rock powders and woash,is the most
common source of potassium applied by farmers
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Requirement 2

Do the following:
a. Define soil erosion.
b. Tell why soil conservation is important. Tell how it affects
you.
c. Name three kinds of soil erosion. Describe each.
d. Take pictures of or draw two kinds of soil erosion.
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Soll Erosion

~ topsoil by the natural physical
»  forces of waterandwind or

¥/ through forces associated with
. farming activities such as tillage




Requirement 2

Do the following:
a. Define soil erosion.
b. Tell why soil conservation is important. Tell how it affects
you.
c. Name three kinds of soil erosion. Describe each.
d. Take pictures of or draw two kinds of soil erosion.
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A The soil ishe foundation of
plant life. A tree will not be a
tree without soil. While there
are some plants that can live in
water or air, most plants need
to be rooted to the ground.

A Thesoil providesnutrition to
plant life thatnourishes
humankindand the animal
kingdom.

supply and thdandensures
the quality of water we derive
from our earth.

A Thesoil is necessary for water |
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Importance of Soil Conservation
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Requirement 2

Do the following:
a. Define soil erosion.
b. Tell why soil conservation is important. Tell how it affects
you.
c. Name three kinds of soil erosion. Describe each.
d. Take pictures of or draw two kinds of soil erosion.
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Geologic Soil Erosion

Geologic Erosioms a
normal or natural erosion
causedby geologic
processes acting over long
geologicperiods and
resulting in the wearing
away of mountainsthe
buildingup of flood plains
etc.

Geologicerosion usually
moves so slowly that, when
there is muchnative plant
cover, soil is built up and
seldomdestroyed, andn a
lifetime one could scarcely
see the change it brings.

23




Soll Erosion by Water

Splash Erosion

A TheF2NDS 2F | aAy3t S bl byfwRewP LI &
billionsof raindrops together hammer against bare groutitky tear
clumps of soil apart and separate the tiny partidiesn eachother.

A Asthey bounce into the air after striking thground, theraindrops
carry some soil particles with them; these hiffssoilgradually move

downhill.
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Soll Erosion by Water

Sheet Erosion

A Wheneverrain falls or snow melts so fast that theater cannotsoak

Into the soll, a sheet of water collects on teerface and moves
downhill.

A Onsloping land with little vegetatiorsuch asx new building site, an
overgrazed pasture, or a newpyowed field the combined action of
beating raindrops anflowing watercontinuously washes away thin
layers of surfacaoil. o5



Soll Erosion by Water

Rill Erosion

A Aswater moves over the land surface, collectditite streams and

continues to run down a slope, it tears awanpre soilparticles until
It carves small, irregular channels calldts.

A Onmuch sloping land, the small rills jdpmewhere orthe slope to

make larger channels.
26




Soll Erosion by Wind

Wind Erosionusuallystarts on land that has few plangd sandy
soils.

Thewind picks up a few loose soil particles, and when thetsdée
bareground, they blast loose other particles that in tuare bounced
and swept along the ground surface, caudimgher erosion

Theblowing soil particles can cut off tendgrowing plantsat the
groundsurface orthey can cover botlgrowing anddead vegetation
with drifts and mounds of dust or sand.

When the growing plants are cut off, the soil they protectsmin the
wind will erode
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Requirement 2

Do the following:
a. Define soil erosion.
b. Tell why soil conservation is important. Tell how it affects
you.
c. Name three kinds of soil erosion. Describe each.
d. Take pictures of or draw two kinds of soil erosion.
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1l Erosion
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Requirement 3

Do the following:

a. Tell what is meant by "conservation practices".

b. Describe the effect of three kinds of erosion-control
practices.

c. Take pictures of or draw three kinds of erosion-control
practices.
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Conservation Practices
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A With the help of the local Soil and Water Conservation Distri
Natural Resource Conservation Service, Farm Service Agen
and Cooperative Extension, farmers are employing a variety
conservation practices on their farms.

A Thepurpose of these practices is to slow or control water
runoff, and to trap sediment and nutrients.
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Requirement 3

Do the following:

a. Tell what is meant by "conservation practices".

b. Describe the effect of three kinds of erosion-control
practices.

c. Take pictures of or draw three kinds of erosion-control
practices.
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Conservation Tillage

Conventionatillage, such as
- moldboard plowing, leaves the so
-~ surface bare and loosens soll
M particles, making them susceptiblgs
. to the erosive forces of wind and
v “ water.

A Conservation Tillages any tillage
and planting system that leaves a
least 30 percent of the soil surfact
covered by residue after planting.

I 1.e. Naotill leaves the soill
undisturbed from harvest to
planting.

A Conservation tillage practices
reduce erosion by protecting the &&
soll surface and allowing water to #5=
infiltrate instead of running off. &




Contour Ridge Tillage

ONToOUr xiage ada G N Of L
ridge along sloping land contour is g
constructed to shorten the slope &
length and change the direction of g
runoff flow for the purpose of
storing water, preventing scouring
and combating drought and soill
erosion.
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Crop Rotation

A Crop Rotationisthe practice of growing a series of different types
of crops in the same area across a sequence of growing seasons.

A 1t reduces reliance on one set of nutrients, pest and weed

pressure, and the probability of developing resistapestsand
weeds.
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Grassed Waterways

A Grassed Waterwayare broad, shallow, shaped channels designed
to carry surface water across farmland without causing soil
erosion.

A Thevegetative cover and root system in the waterway slows the
runoff water flow and protects the channel from erosion.
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Filter Strips

A AFilter Stripisan area of grass or other permanerggetation
beside a stream or ditch andused to reducer intercept
sediment organics, nutrients, pesticides, and other contaminants
from runoff and to maintain or improve water quality.




Riparian Buffers

v Y - g P o

A Riparian Bufferor stream buffer is a vegetated area near a
stream, usually forested, which helps shade and partially protect tr
stream from the impact of adjacent land uses.

A It plays a key role in increasing water quality in associated streams
rivers, and lakes, thus providing environmeriahefits.
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Requirement 3

Do the following:

a. Tell what is meant by "conservation practices".

b. Describe the effect of three kinds of erosion-control
practices.

c. Take pictures of or draw three kinds of erosion-control
practices.
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Requirement 4

Do the following:
a. Explain what a watershed is.

b.

Outline the smallest watershed that you can find on a
contour map.

. Outline, as far as the map will allow, the next larger

watershed which also has the smaller one in it.

. Explain what a river basin is. Tell why all people living in a

river basin should be concerned about land and water use
in the basin.

Explain what an aquifer is and why it can be important to
communities.
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Watershed

Headwaters / // / / /
A

A AWatershedis any area of land where precipitation collects and
drains off into a common outlet, such as into a river, bay, or other
body of water.
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Requirement 4

Do the following:
a. Explain what a watershed is.

b.

Outline the smallest watershed that you can find on a
contour map.

. Outline, as far as the map will allow, the next larger

watershed which also has the smaller one in it.

. Explain what a river basin is. Tell why all people living in a

river basin should be concerned about land and water use
in the basin.

Explain what an aquifer is and why it can be important to
communities.
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Watershed

Pacific
Northwest |
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Mississippi
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https://water.usgs.gov/wsc/map_index.html

Lower Maumee Watershed
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Western Lake Erie Watershed

" MICHIGAN

'INDIANA
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Great Lake¥Vatershed (U.S.)




Requirement 4

Do the following:
a. Explain what a watershed is.

b.

Outline the smallest watershed that you can find on a
contour map.

. Outline, as far as the map will allow, the next larger

watershed which also has the smaller one in it.

. Explain what a river basin is. Tell why all people living in a

river basin should be concerned about land and water use
in the basin.

Explain what an aquifer is and why it can be important to
communities.
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River Basin

N 2 U r Mississippi
s p%?ver Bosinp

Missouri
River Basin

Arkansas - White
River Basin

A ARiver Basiris the portion of land drained by a river and its
tributaries.

A It encompasses all of the land surface dissected and drained by
many streams and creeks that flow downhill into one another, and
eventually intoa major river 48
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A The continental United States has 18 major river basins; in each basin are
combinations ofural areas, industrial sites, and cities, and all depend on
the water inthat basinbecause very little water moves between river
basins.

A Theway that land and water are used and managed affects the quality anc

guantity of waterthat people downstreanwill have.
49



Requirement 4

Do the following:
a. Explain what a watershed is.

b.

Outline the smallest watershed that you can find on a
contour map.

. Outline, as far as the map will allow, the next larger

watershed which also has the smaller one in it.

. Explain what a river basin is. Tell why all people living in a

river basin should be concerned about land and water use
in the basin.

Explain what an aquifer is and why it can be important to
communities.
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A AnAguiferis a body of porous rock or sediment saturated with
groundwater.

A Groundwaterenters an aquifer as precipitation seeps through the
soll.

A Water moveghrough the aquifer andesurfaceshrough springs
and wells. 51




