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The water in your
city swimming
pool is treated
with chlorine

to kill disease-
causing

organisms.

Another way
pathogens in
water can be
killed is by heat.
Generally, boil
water 20 minutes
to kill all
pathogens

effectively.

Infectious Agents

Microorganisms and bacteria known as pathogens are especially
significant pollutants of water because they cause disease.
Before scientists learned how diseases were carried from place
to place, many people and animals got sick as a result of
swimming in or drinking water polluted by disease-causing
organisms. Among the serious diseases people might get

from drinking polluted water are cholera, typhoid, dysentery,
hepatitis, leptospirosis, and amebiasis. Several of these also
affect animals.

Human and animal wastes, including those from birds
and other wild creatures, are the source of pathogens that
enter the water. Runoff can carry pathogens as it flows over
the land to a stream. Some disease-causing organisms can
remain alive in the soil for a long time and can move through
the soil to underground supplies for shallow wells. Periodic
tests should be made of all water for human use to make sure
it is free of pathogens.

The effluent, or waste material, from sewage-treatment
plants may be treated with chlorine to kill pathogens. Most
cities treat their water supplies with chlorine before piping
it to homes and businesses.

Organic Chemicals
Many materials that pollute water are organic chemicals,
such as pesticides and herbicides, insecticides, fungicides,
and petroleum derivatives. These and other chemicals enter
the water by being washed off the land. They usually move
with soil particles carried by runoff—another important reason
for controlling erosion and runoff.

We must do everything possible to keep organic chemical
pollutants out of streams, rivers, and lakes. We should use the
proper chemicals for a specific purpose very carefully and

Because some chemical pollutants such as certain pesticides are stored
in animal fat, they can undergo what is called biological magnification.
This means that the lowest link in a food chain, such as an insect, might
contain only a minute amount of the pesticide, but each successive link
will contain higher concentrations as fish, birds, animals, or people eat
the things that contain these chemicals.
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Depending on temperature and other factors, fish and other
forms of aquatic life will have enough oxygen when the water
contains 10 to 12 parts per million of dissolved oxygen. When
the dissolved oxygen content drops below 3 to S parts per
million for a long period, fish suffocate and the whole associa-
tion of plants and animals in the river or lake usually changes.

As cities became more populated and more people used
water for industries, the volume of waste dumped into rivers
and lakes increased far more than what could be processed
naturallv. The pollutants upset the natural biological balance
to such a degree that some streams became little more than
open sewers. The fish could no longer survive, and people
downstream had difficulty treating the water for use. Today,
some communities continue to dump untreated sewage into
streams and lakes, and a number of coastal cities pump raw
sewage out into the ocean.

Salts and Mineral Substances

Salts and mineral substances are troublesome pollutants in
many places in the United States. As water moves through the
soil and over the land, especially in dry parts of the country, it
picks up natural salts and minerals. Salt is a major irrigation
problem in the Southwest. Improved management of water
used for irrigation can help ease this problem.

Drainage from irrigated lands can contain 25 tons
of salt per acre-foot of water.

Drainage from acid-mine waste is another example of
this type of pollutant, and it has severely damaged some
streams and rivers. Coal and other minerals are frequently
mined by using huge machines to strip away layers of solil
and rock so that the minerals can be scooped up and hauled
away. This is called strip mining. The waste materials from
this type of mining contain chemicals such as sulfur, which,
when combined with water from rain or snow, form strong
acids. 1f enough of this acid water gets into a creek or river,
no aquatic plants or animals can survive.

SOIL AND WATER CONSERVATION
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To help reduce thermal pollution in surface
waters, sonme industries are using methods such
as cooling towers. Many new industrial plants
now have systems for recirculating water, enabling
them to use the water several times for different
purposes. By installing facilities for cleaning
up and reusing water, one chemical plant cut its
daily water requirements tfrom 130 million to
4 million gallons and reduced its costs for water.

Sewage Treatment

Because we want to continue to use water to
move sewage and organic wastes and still have
relatively clean streams, rivers, and lakes, we
must do something to our huge quantities of
sewage and wastes so they will not pollute our
water sources. This is the purpose of sewage-
treatment plants. Cities and towns usually build
and operate their own central sewage-treatment
plants. In addition to receiving the sewage from
homes, hospitals, garages, hotels, and other

People became especially
concerned about thermal
pollution during the 1970s
when nuclear power plants
were being developed and
built. These plants use

water to cool the reactors,
thereby heating the water.
The easily recognizable
400- to 500-foot cooling
towers at some nuclear
plants help remove heat

businesses, the plants often also serve some
industries. However, numerous industrial plants
maintain their own facilities for treating sewage
before letting the water they've used get back
into the environment,

from the water
so that it can
be discharged
back into the
river or reused
at the plant.

Thousands of years ago when the ancient Romans
built storm-water sewers, mostly to help improve
drainage in their cities, they still dumped household
waste on the street. It wasn’t until the 1800s when
people realized that disposing of household waste
in storm sewers and gutters, where it was removed
rapidly, could improve community health—especially
if those sewers were underground. Sanitary sewage
systems were expensive to build, but by 1910, there
were about 25,000 miles of underground sewer
lines in the United States.

68 SOIL AND WATER CONSERVATION
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pass through a grinder that chops these large objects into
smaller pieces. Then, the sewage moves slowly through a
grit chanber where stones. sand, and other heavy inorganic
materiais sink to the bottom and are removed from the
chamber. Next, the wastewater goes to a settling tank where
organic matter and fine particles of other material settle and
are collected, and scum and grease float to the surface to
be skimmed off. Certain chemicals can be added to the
settling tank to cause the fine particles to cling together
and settle faster.

In primary treatment, the water left from the settling
tank is discharged into a river or stream or allowed
to soak into the land. Sometimes, as this fluid,
called effluent, flows out of the settling tank, it is
treated with chlorine to kill harmful bacteria.

The collected solids—sludge—from the bottom of the
settling tank go to a sludge chamber or digester where decom-
posing bacteria go to work on them. The digested sludge then
moves on to a drying bed, after which it can be burned,
buried, or used as fertilizer.

Secondary Treatment

Often, the effluent resulting from primary treatment requires
secondary treatment. The wastewater repeats all the steps of
primary treatment and then one of two processes for further
organic waste decomposition. Both processes depend on
biological action and both require oxygen. The oxygen is
supplied through aeration, that is, by spraying the effluent
into the air or by pumping air into it.

In one process, the effluent goes from the primary settling
tank to a trickling filter. There, it passes slowly over stones or
other material where biological growths decompose the waste
left in the effluent. The stones and other material in the trickling
filter provide as much surface area as possible with oxygen so
that the biological growths can live and do their work. In the
other basic secondary process, effluent from the primary settling
tank goes into a sludge tank where activated sludge—material
that has various biological growths in it—completes the

SOIL AND WATER CONSERVATION
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Conservation tillage leaves residue from
the past year’s crop on the soil surface for
protection from erosion.

Conservation
tillage uses crop
residues to
improve soil
structure,
maintain organic
matter, and
provide good
working
conditions for

soil bacteria.

Conservation
and
Agriculture

Soil and water conservation practices
help agriculturists maximize their pro-
duction while paying responsible atten-
tion to the web of nature. This calls for
attention to energy-consumption needs.

Agribusiness is the country’s largest consumer of petro-
leum products. In 1994, it took 1.4 billion gallons of gasoline,
3.5 billion gallons of diesel, and 0.9 billion gallons of propane
to produce all the crops grown in the United States. Liquid fuel
is used for tilling, harvesting, and other farming operations,
including the production and feeding of livestock. Crop drying
uses liquefied petroleum gas (LPG), natural gas, and fuel oil.
Petroleum energy also is used for irrigation, frost protection,
and greenhouse culture. Furthermore, the manufacture of
agricultural supplies such as fertilizers, herbicides, insecticides,
and other chemicals uses great amounts of energy. Other
segments of the agribusiness industry, including transportation,
processing, manufacturing, and packaging, consume vast
amounts of energy.

One potential for reducing fuel requirements in agriculture
is the use of conservation tillage, also called minimum tillage.
Tillage, such as plowing, prepares the soil for growing crops.
Conservation tillage limits the use of the plow because farmers
leave the residue of previous crops, such as stalks and leaves,
on the ground rather than plowing it under. Besides reducing
the number of trips across the field with large machinery,
thereby cutting fuel costs, conservation tillage also provides
excellent protection of the soil because the crop residue helps
control erosion of and conserve moisture in the soil.

72 SOIL AND WATER CONSERVATION
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Be realistic about
what you can and cannot
do. It is better to choose
a small project that you
can complete successfully
than to get involved in a
large one that over-
whelms you.

Ask yourself the
following questions:

¢ What factors of slope,
climate, and soils need
to be dealt with?

What will be the
appropriate grasses,
shrubs, trees, or
vines to plant for
the purposes you
have in mind?

.W,I>x>2mm

VN

¢ Will the project
harmonize with
the soil and water
needs of the
surrounding area?

¢ When is the best
tine to do the work?

e What care will be
needed to keep the
project in useful condi-
tion after it’s done?

You also will want to be sure your plan includes normal
safety precautions for using tools, handling plant materials,
and conducting yourself on hazardous terrain or near ponds
and streams.

Before you carry out your plan, share it with your merit
badge counselor and discuss it together for more ideas. This
is a good way to get the kinks out of your plan—and gain
confidence, too. Your counselor also can help you get the tools
and materials you will need.

76 SOIL AND WATER CONSERVATION



LL

NOILVAHISNOD HILVM ANV 1I0S

"Paas wolj
uey) agied syuepd (jewas won paiels arve siuepd Sutuia SO
"PAPaAU ;1 ISZ1|1113] 10 SLUI| U HIOM “$aydul maj e fo yidap aip o)
1 Butuesoo] Jo Suipeds Aq Sunuerd Aue 1oy se [10s o1 aredal
-adoys oy umop tayuey sgunuefd a1 01 ppe noA se siuerd
uo gundiuen proae [[im pue 151y adols ayi jo dol ayl e uoiso1d
Noayd dipy [[Im NoA ‘Aem sy ] "pleamumop adoefs ai) jo doy o
oI} Wayl 1UP[J "uoned0] ayl 01 pains 18aq siuejd uia jo
SPUD] O puP Im MI0M 0] 9ARY NOA [108 JO pUD Y] SUILLIAIA(]
@M MO8 10U Sa0p SSTIS 21aUMm SPAIP Apeys Ul MOI3 [[Im a5y
JO AUty T10s o1 139101d djay 01 19400 punoId 1UA[[8IXS WLIO)
e siuepd Guruna ate sadols doais uo [nyasn Aj(eadsy
‘Aqeatporiad pare ) 181em 01 pasu
WSBIW NOA ‘$ased alUOos U] "$pads Aeme Juiysem pur sapned
[10s SUIQINISIP PIOAP 0] 101em UM A[[njaled apuLids $paos o)
BU19400 Ajareq ‘ApUSI eLns ayl ey '$Pads oyl ANQUISIP
U3yl PUE ase( WIY v 01 [JO1 PUE IOOWS "PIapaaul jl 19Z111s) pue
AW BUIPPP ‘papaas pood e o1ui [10s 3yl ylom 10 apeds
“[PLISIELU JUPEIO S0 SISZI[ILIA) IS0 SU [[9M S (108 3] O] I
ppL 01 Pasu ALl NOA ‘SUOIEIO] AWOS U] "I} 183q MOIZ [[Im
syuepd 12130 10 ‘S3sSPIG JO SUONLUIQUIOD ‘Sasseid (oIym 1no puy
PUP *01iS 3} UO S[I0S 3} INoqe SuIylawos WIrd| ‘1811 2Inp
-a201d d1seq awes o) duisn paue[d aq urd sasse1d 1SON
s3utpping d1qnd 1ayio Jo spendsoy punole spunold
ayy pue ‘seare gurdwed ‘diysiom jo aded InoA ‘searv 1sa1 apis
-peol 'syaed ‘seale ajpim ‘spIeA[ooydss no yaay) ‘sgunuerd
19110 10 ‘SAUIA ‘SSPIZ JO 19A0D P JUIYSILISI A UOUPAIISUOD
adnoerd ued noA alaym saovpd Auew puy [Im nog
“BOIL P
Ajneaq pue ‘uonelis pue 3urpoo]j adNpal ‘UOISOId pulm plp
1ateay Jonuod 01 dde(d U 1t p[oy pur pa1saod [1os deay ‘uny

13A09 PUNOID) J13Y}0 puk Sasseln jueld

‘o way) urdied 1o sueld jeanoesd

MPW pur ‘ANUNWLUOD 10 pooytoqydiau N0 uliim 1o “dwed
1028 IN0A 18 *3WOY INOA PUNOIE OP ULI NOS $3SP] UONPAIISUDD
AzZA[EUY “UONPNIS INOA 01 $U011$a33Ns asayy 1depe 01 pasu

1M no& *sased 1sow Ul “seapl 1oloid ayads owos 10 MON

sjoaload 10} seap|



Protect a
Stream Bank

Aim: Repair and protect
embankments subject to
flooding and erosion to
reduce sedimentation and
improve conditions for fish
and stream-side wildlife.

Choose an area that
needs attention along a
small brook or creek.
Leave the protection of
rivers banks to engineers
and other professionals.
If the bank is steep and
undercut, use hand
tools to reslope it to a
uniform, gentler grade.
Find out what plants,
grasses, and seeds would be suitable for bank stabilization.
Use several different kinds.

Sometimes a stream bank needs more protection than
planting; if the current is swift or the bank is eroding too fast
for plants to get started, place a layer of stones or broken
rock at the foot of the bank—extending a few feet above the
expected waterline.

You can also use the basic principles of protecting a
stream bank along the shores of ponds and lakes.

PlantTrees and Shrubs

Aim: Help hold the soil in place, provide shade, produce timber,
provide shelter and food for wildlife, and beautify an area.

You need to consider many factors before planting trees or
shrubs, including the kind of soil, how long the tree or shrub
will likelv live, the size and shape of the tree when fully
grown, the kind to use for a specific purpose, and the care it
can and will be given as it grows.

When you get the tree and shrub seedlings vou will plant,
be sure (0 keep their roots completely in water, or in moist
organic material such as peat moss, until you actually plant
them in the ground. Dig planting holes spaced according to
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Where trails go downhill and runoft could flow rapidly
and cut :nto the trail surface, you can use a conservation
device known as a water bar. This is made by cutting a shallow
channel across the trail at an angle to the slope. A small log or
stones can then be placed in the channel. When water flows
down the trail, this bar serves as a small dam to divert water
off the trail and onto an area of grass where it can soak into
the soil and provide moisture for plants.

To ensure against erosion and make the trail less muddy
in wet weather and less dusty in dry weather, put a layer of
organic material—such as wood chips, sawdust, pine needles,
or leaves—on the trail surface.

Be sure to get the advice of a conservation specialist before
trying to control erosion. If you don’t design and carry out
erosion control practices properly, vou could end up creating
more problems.
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or barley. Keep the waterway mowed and free of weeds and
brush; you also might have to treat it occasionally with lime
and fertilizer to keep the turf dense and tough. The liming and
fertilization rates should be a part of the property’s overall soil
and water conservation plan.

Educate Others

Aim: Help other people in your town or community to
understand the importance of conservation and the need for
the intelligent use and management of natural resources.

You can give talks and demonstrations on conservation
practices to your fellow Scouts and other groups. Describe a
planting project or stream-bank erosion control project, or talk
about how to make a compost pile. You could demonstrate,
with little equipment, how water runs off bare soil, soil with a
grass cover, and soil with a mulch on it.

Organize your talk around a central theme. Define a
conservation problem and then give specific examples of
conservation practices that have been or should be used to
deal with it. Tell briefly and clearly how we depend on soil,
water, plants, and animals for our survival, and explain how
you are helping in the important work of conservation—and
how your listeners can help, too.

You can make exhibits for science fairs or for display in
the windows of banks and stores, at county fairs, at airports,
in your school auditorium, at flower shows, at your Scout
headquarters, or at the local library. Exhibits tell a story about
local conservation problems and how they are being solved.

SOIL AND WATER CONSERVATION
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Resources

Scouting Literature

Animal Science, Backpacking, Environmental Science,

Farm Mechanics, Fish and Wildlife Management, Gardening,
Landscape Architecture, Nature, Oceanography, Orienteering,
and Plant Science merit badge pamphlets

Books About Conservation
Bramwell, Martyn. The Envirorunent and Conservation.
Prentice Hall, 1992.

Crawford, Leslie, Cathy Anderson (ed.). Wuater Conservation
(Environmental Action). Dale Seymour Publications, 1997.

DeGalan, Julie, and Bryon Middlekauff. Great Jobs for
Environmental Studies Majors. McGraw-Hill, 2002.

de Villiers, Marq. Water: The Fate of Our Most Precious
Resource. Mariner Books, 2001.

Doyle, Kevin, et al. The Complete Guide to Environmental
Careers in the 21st Century. Island Press, 1998.

Fradkin, Philip L. A River No More: The Colorado River and
the West. University of California Press, 1996.

Horton, Tom. Turning the Tide: Saving the Chesapeake Bay.
Islanc Press, 1991.

Leinwand, Gerald. The Environinent (American Issues).
Facts on File, 1990.

Lucas, Eileen. Naturalists, Conservationists, and
Environmentalists (American Profiles). Facts on File, 1994,

—— . Vater: A Resource in Crisis. Children’s Press, 199].

McLeish. Ewan. Keeping Water Clean. Steck-Vaughn, 1998.
For ycunger readers.
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Environmental Protection Agency
Ariel Rios Building

1200 Pennsvlvania Avenue, NW
Mail Code 3213A

Washington, DC 20460

Telephone; 202-260-2090

Web site: hitp://wwwepa.gov

The Environmental Protection Agency (EPA) Web site has a
lot of information to explore about our environment and
conservation and pollution issues. In the “Student Center’
section that covers conservation issues (hitp://www.epa.gov/
students ‘conserva.htin), for instance, vou can download
software with information about soil erosion and how to
prevent it, and vou can “Surf Your Watershed"—which helps
vou find and learn about the watershed where vou live.

Natural Resources Conservation Service
Attn: Conservation Communications Staff
P.O. Box 2890

Washington, DC 20013

Telephone: 202-720-3210

Fax: 202-720-1564

Web site: http://www.nres.usda. gov

The Natural Resources Conservation Service (NRCS) of the
U.S. Department of Agriculture also has an information-packed
Web site For example, “S. K. Worm,” the official annelid
(worm) of the NRCS, can teach you a lot about soil (“S. K.”
stands for “scientific knowledge”).

Soil and Water Conservation Society
945 SW Ankeny Road

Ankeny, 1A 50021-9764

Telephore: 515-289-2331

Fax: 515.289-1227

Web site http:/ /7w swes.org

The Soil and Water Conservation Soeiety “fosters the science
and the crt of soil, water and related natural resource manage-
ment to schieve sustainability, We promote and practice an ethic
recogniz.ng the interdependence of people and the environ-
ment.” Rowse their Web site and find a list of publications.
educational resources, and “Soil Resources on the Web”
(hup://wrwswes.orgs f_pubs_education.htin).

SOIL AND WATER CONSERVATION
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Thomas W. Levermann
May 27, 1943, to April 18, 2002

The Boy Scouts of America dedicates this 2004 edition of the Soil
and Water Conservation merit badge pamphlet to the memory of
lifelong Scouter Tom Levermann, who contributed to the work of
the BSA’s National Conservation Committee for nearly 25 years.
He served more than 30 years as head of the education department
of the Natural Resources Conservation Service (formerly the Soil
Conservation Service). During his tenure there, he enthusiastically
educated the public about soil and water conservation. This pledge,
created by Tom Levermann for the U.S. Department of Agriculture,
accurately reflects his dedication and commitment toward the
conservation of water and soil:

Conservation Pledge

I give my pledge as an American to

Save and faithfully to defend from waste the
Natural resources of my country—

Its air, soil, and minerals,

Its forests, waters, and wildlife.




