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PREFACE

Man has always been involved with the challenge of sur-
vival., 1In some of the first examples of recorded history man
was scen 2s an individual struggling against his fellow cave

- dwellers, the wild animils, and tlie natural environment. His
determination to survive was sooun ccupled with the knowledge
which enabled him to extund his span of life. The pattern of
a primitive culture evolved from the requirement that man must
work with man in Oruer to create a more secure way of life.
But in each instance the challenqge 'was individual -- man had
to think for himself and man had to want to survive. He soon
learned how to survive better by working with others and by
adjusting to the needs dictated by his enviicnment. The natu-
ral environment that faced him was his greatest friend and his
worst enemy. He struggled to understand it and to conquer it.

Today, modern man faces the same types of problems. How ‘
do we solve the issues that relate to pollution, drug abuse,
natural disasters, law enforcement, and the threat of nuclear
war?

The United States is an extremely diverse country. The
climate, soil, topography, and population are varied and com-
plex. What survival problems e:xist in one area may not exist
in another. Man-made and natural disasters will reflect the
peculiar nature of that part of our country. Energy as well
as drug abuse problems will vary with®the geovgraphic region.
The student should recognize these differences and also under-
stand tha*t because of these regional peculiarities 't is essen-
tial that we build together fo¥ a bette: tomorrow. “he struggle
for freedom is an inherent dream, but the compromises that mod-
ern man faces are difficult tasks. It is an inevitable truth
that the frecdom of one man may well interfere with the freedonm
of another. These problems and the others reflected.in the

i

With such wisdom and understanding man can survive,

Wayne eégué i .
State Superintendent of Education
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" “Defeiise, has déveloped this course of study and this textbook with emphasis on survival. The
many problems and solutions that this book presents could be those that confront you in the

FDREWDRD 7

The State Department of Education, in COQpél‘StlQﬂ with the State Department of Civil

future, and as a result of your study of this material, you will be better prepared to cope with
emergencies and to assist other Alabamians who have not been as fortunate as you in receiving
this training.

The objective of this course is not just to prosent you with something else to study and take

up your time, but to offer you something that will be useful the remainder of your lives.

‘Alabama is privileged to have been given the opportunity .to deVPlop a pilot program for*

our Natior as well as for our Stat:. I know that you will také advantagP of this and prove to
our country the value of such.a program. .

. As your Governor, I feel certain that vou will find, the course meaningful, practn:able and

'challengmg

Wishing for you a most enjoyable and successful futuréi I remain

Smcﬂrely,

George C. Wallace
Governor




INTROSDUCTION

The State of Alabama has been subjected to more major
natural disasters in the last three yeare than in the pre-
viouvs 50 years.

The éévastating tornado of May 27, 19/3, destroyed part
of Greeasboro in Hale County, 90 percent of Rrent in Bibb

—emnGountyy -and -did-major-damage—in-s-veral-other-locations.— - - e

This tornado lasted nearly two h.urs and cut a path of de-
struction nearly 135 miles long. In the town of Brent five
neople were killed and 56 were injured. :

| On March 16, 1973, heavy rainfall in the Tennessee and
Tombigbee River Basins produced flash flooding that caused
millions of dollars of property damage in Huntsvilie and
Madison County. »

The Alabama super outbreak of Lorﬁadoes occurred on
April 3, 1974, when ten confirmed- tornadoes struck North A1abama
ccuntie%g These tornadoes produced 77 deaths and 938 injuries.
Guin in Marion County was severely damaged by a tornado that
might be the most pnwerful one to ever strike Alabama. The
spead of the tornado was estimated at 65 to 75 miles per hour.
. It struck at 8:04 p.m. killing 23 and injurlng 250 persons
" mostly in the town of Guin.

Hurricane Eloise struck on Scptember 23, 1975, This hurri-
cane did considerable damage in 15 southeast Alabama counties.®
Several schools were severely damaged along with many other

uzzpubliGﬁandzﬁxlxa*e—huildlng% — e — = —

Etudents can read’ly see what impact natural disasters
have had on the safety and welfare of Alabamians. Your
gy studies in the coming weeks will reveal many important facts
“.about all types of disasters. The knowledge you gain from
" these studies has life-saving potential. :

iy
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CHAPTER ONE

DISASTEKRS
Introductioen

Natural disasters occur in all parts of the United States.
The nature of the disaster threat differs with the gecgraphlzal
location. . Y

AlL parts of the natien may be
subjected to some type of r.atural
disaster.

Some parts of nthe nation suffer the favages of -hurricanes.
Tcphadoes annually infliet death and destyuction te many areas
the country Winter storms produce an economic loss as well .

What natural disasters do you perceive
as’ a,threat to you’ Your community?

. The population of the Uhited States continues to grow. Con-
struction Qf new buildings is increasing at an unprecedented
rate, v

Nhat do you tkznk the results will be
‘if natural disasters occur at the

- lgame rate and the trends in population
and econstruction continue?

An analysis of the extent and nature of the natural Jdis-
aster threat for your area is a preréquisite to good planning.

-
Predic?icp and warning of the possibility of ac;urrenae of -
soime nafural disasters have improved. Governmental ccopefaticn
and planning have improved. This has resulte& in a :§§gptionrin'g,

~_the number of deaths and-injurtess E

The response to the neads of victims of l'
‘disasters has improved due to the enact- ‘
ment of federal laws and programs. - : \

Vo
\

Disaster preparedness programs are designed to create an
awareness of the nature of the natural disaster threat, actions
to be taken if a disaster occurs, and the assistance that is
‘available if you become a victim off a disaster. :

Do yéurkﬁom what the safety rules are
for individuals when a tornado tkrgateﬁs?
A hurricane? Lightning? :

These and other'tapics will be discussad in this chapter.
The information presented in the sections which follow -reflect
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-an approach to preparing the individual for emergencies or
disaste€rs. An aware and infotfmed citizen can better contri-

. bute to the solution of disaster preparedness problems, rather .
‘than being a part of the problem.

Weather detection equipment has helped us to improve, our
capability to warn people. The Synchronous Meteorological
Satellite Program of the National Oceanic and Atmospheric
Administration (NOAA) is codstantly providing better infor-
mation for use by meteorologists in predicting natural phenome-
non-such as hurricanes. : -

Weather modification studies indicate that a degre: of J
control is possible for some natural phenomenon. Until signi-
ficant progress 1s made in altering or eliminating certain
natural disaster hazards, man must plan and act to reduce the

f:' v"'\ . . T N
v Thunderstorms

The thunderstorm is a weather disturbance that occurs in
practically all areas of the nation. The severity of the
‘thunderstorm depends upon many factors.. Circulation of air
masses, heat content of the air, and water vapor in the air
ar: all factors inwthe formation of thunderstorms. . The thunder-
storm produces associated hazards.of lightning, strong winds,
hail, heavy rain, and in some instances tornadoes. Annually,
the majority of the nation is subjected to over 80 thunderstorm
days (visual 2). .

It is estimated that some 1,800 thunderstorms are in progress
over the earth's surface at any given momént, and that lightning
‘strikes tha. earth 100 times each second. A thunderstorm may be
several miles azcross at its base and may reach an altitude of
40,000 feet or more.

The mature thunderstorm may prbdﬁcg hazards such as hail,
heavy rains, lightning, and tornadoes. "These hazards will be
"discussed.in sections to follow.

L
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Tornado

What Is a Tornado? . Tornadoes, .though storms of short
.duration, are the most violent weather phenomena known to
man, Tornadoes are violently rotating ‘masses of air that are
.. charactgrized by a funnel-shdped cloud, usually stretching
from the cloud layer to the ground although they do not always
touch the ground (visual 3).

The funnel of air rotates in a counterclockwise direction
at speeds estimated to be in excess of 300 miles per hour.
These severe winds are. the reason for the destructiveness of
tornadoes. '

{ A tornado may:travel along the ground at. speeds up to 70
miles an hour but has been known to stand still. An average
speed for tornadves is from 35 to 40 MPH. .. Lts path of destruc-
tion may affect an area from one-fourth to‘thrée!fodgths of a

..mile swide 'and.cover a distance thaf"e§tands for many miles.

. However, they have been known to cover an area of one mile in
diameter and travel a path some 300 miles long. A spectacular
tornado occurred on May 26, 1917, when it lasted seven hours and
tyenty minutes and traveled a distance of 293 miles through the
"states of IXlinois and Indii?a. :

What Causes Tornadoes? Many theories have been advanced
as to what generates a tornadc, but none has won géneral
acceptance, One theory holds that tornadoes.are produced by’

Jeirculating winds created by temperature changes in the atmos-

~phere. . A second theory stressed the effect of converging winds
meeting ahd producing a funnel cloud. Currently scientists
seem to agree that neither process produces tornadoes independent-
ly. It is most probable that tornadoes are’ produced by the com=
bined ‘effects of both forces. - : : ‘

»* The DEQE;UEEiVEﬂESSVQf

of a Tornado. 1If there is some question
'as ito the cause of tornadaes, there certainly is no difference
of opinion as to .the destructive effects of these violent storms
(visuals 4 and 5). . ! S :

) The tornado-'can destroy buildings, make a deadly missile of
'a’ piece of 'straw, uproot trees, and hurl people #Ad anihals for
hundreds of yards. Tornddoes do their destructive work through
.'the combined action of their rotary winds, flying debris, and
the partial vacuum created in the center of the funnel (which,
" when touching buiidings, has the effect of causing .them to ex-
plode). As a tornado passes over“a building, the winds twist
and rip at the outside walls while the reduced pressure in and
around the tornado's funnel cause’s.explosive pressure differences
between the inside of the ,building and its outside. Walls and
windows are collapsed or pushed outward, and the resulting debris
is- sent flying--through the air in a dangerous barrage. -Heavy ob-
" jJects (automobiles, storage tanks,; even railroad cars) .are often
lifted as if they were weightless and tossed hundreds of yards
.away from where they had been to be.shattered and mangled upon
hitting the ground. :




the number one' ﬁatural disaster killer in the United Stat%s- -
During the past 50 years tornadoes have killed over 9,000 pers®ns .
‘in the United States. . Visual 6 gives.a detailed. breakdown of the
numbér of tornadoes that have occurred during the period 1916- -
1970 and the loss of life caused by them. In comparison, the o

ccther two prime killers, hurricanes and floods, have killed about
5,000 and 4,000 persons, respectively, during that same period.

Frequency of Occurrence. Let us look ‘at some specific ex-
amples of tornadoes that have struck communities in the United
States in recent years.

Tornadoes have been recorded in every state, but the Mid-
west and Southeast are the most vulnerable .areas. The number
of tornadoes that have occurred in each staba for a l7—year
period are shown in. visual 7. One of the most destructive series
of tornadoes occurred on Aprll 11, 1965, Palm Sunday.= On that
day 47 tornadoes struck Midwestern United States. Two hundred
seventy-one persons were killed and more than 5,000 injured.
Property damage was estimated at $300 million. This record was'
eclipsed by the April 3-4, 1974, series of tornadoes when 140

struck in a 24-hour perlod .The series of tornadoes during thls
period killed 336 peaple“lnjured 9,000, and destroyed nearly

5,000 homes. . N~

Tornadoes have been known: to ocecur throughout the year at
all times of the day and night. 'Weather conditions that'have's
spawned the greatest number of tcrnadoes occcur between April and
June. Of the total number 82 percent occur between noon and mid-
night (during the warmest hours.iof, the day). The greatest single
concentration of tornadoes during this perlgd takes place between
4:00 p.m. and 6:00 p.m. = : oo / T e

The chance that a specific location will be struck by a .
tornado in any one year is . quite small. . However, this should
not lead one to.feel secure and complacent with regard to the
danger a tornado poses to a particular -area. .Exceptions to
this rule do take place and, those who lived in Oklahoma City,
Oklahoma; Baldwyn, Mississippi; or Codell, Kansas; during certain
years prior to now, are aware of this. uklahcma City has been
struck by tornadoes 26 times since 1892, and Codell, Kansas, was
struck on the samé date, May 20, in three consecutive years, 1916,
1917, and 1918. People l;ving in that city must surely have come .
to see’ the exception as the rule A number of other cities have had
the experience of ‘being struck by more than one tornado--on a partiﬁ‘ﬁ
cular day. Irving, Kansas, was one-third destroyed by two tornadoes
45 minutes apart on May 30, 1879, and Austin, Texas, had two tor-
nadoes in rapid 'succession on May 4, 1922. Twin funnels are '
shown in visual 8. This was taken on Palm Sunday, 1965. Thus,

@
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Number of Tornadoes, Tornado Days, and Resultmg Losses by Years 1916-1970—from Climatological Eata
National Summary 1971 (page 55) NDAA EﬁVIFDnmEntE| Data Service, :

Visual 6

I1

YEAR Number | Number Total Most Total Number of tnrnadaes
torna- | Tornado | Deaths | deaths in|property causing losges t in
% | does days ‘a single |losses t tegary category | category
‘tornado : 5 6 7 & over
1916 a0 36 150 30 6 7 -1 0
1917 121 38 509 101 T 21, g L
1918 ° 81 45 135 36.. 7 20 5. .0
1919 64 3is 206 59 7 10 2 0
1920 87 30 498 87 7 14 10 [4]
1921 105 55 202 61 7 = 22 3 0
1923 108 64 135 16 7 27 5 o]
1923 102 59 109- 23 [ 21 1 0
1924 130 57 378 85 7 26 11 1
1925 118 65 794 689 7 -~ 34 2 1
1926 111 57 144 23 6 28 0 0
1927 163 62 340 92 -7 42 9 1
192F 203 79 92- 14 7- - 40 7 -0
1929 197 74 274 40 7 48 ‘4 0
1930 192 72 179 41 7 3as 6 ]
1931 94 57 36 5] 6 14 1 0
1932 151 67 394 37 7 23 1 - 1
1933 258 96 382 34 7 46 9 .0
1934 147 77 47 6 6 10 3 0
1935 180 77 70 11 "6 29 o 0
1936 151 71 552 216 7 17 5 1
1937 147 75 29 5 6 24 0 0
1938 213 76 183 3z 7 29 "6 0
9 152 75 B7 27 .7 21 ‘3 [¢)
1940 124 62 65 18 7 - 13 2 0
1941 118 57 53 25 <] 24 1 0
1942 167 66~ 384 65 7 42 10 0
1943, 152 61 58 5 7 28 8 0
. 1944 1689 68 <275 100 7 . 50 9 a
1945 121 66 210 69. 7 21 10 17 .
1946 106 65 78 15 7 29 7 0
1947 165 78 313 169 7 “46 7 1
1948 183 68 140 33 7 52 11 -2
1949 349 BO 212 58 7. 54 13 4]
1950 199 88 70 18 c 7 47 9 0 =
1951 272 113 34 6 7 35 11 2
1952 236 98 230 57 7 53 " 19 0
1853 437 136 516 116 -8 &3 18 7 .
1954 549 159 .35 [ 7 63 8 1
1955 593 153 125 B8O 7 74 13 1
1958 532 155 83 25 7 83 24 1-
1957 BG4 154 191 44 8 129 26 3
1958 565 166 66 19 7 70 8 "1
18959 589 156 58 21 7 70 R 4 1
1960 618 172 47 16 7 65 11 1
682 169 - 51 16 7 103 21 1
658 152 28 17 7~ - 10 0
161 141 31 .5 7 77 15 1
713 156 73 22 7 - 113 17 5
B899’ 181 298 44 8 . 126 30- 11
-
370 150 94 58 8 79 13 4
912 173 L 116 a3 B 125 33 8
661 171 141 34 8 82 . 26 6
6041 155 ° 66 32 8 98 . 16 3
619 171 73 26 8 .97 24 ]
Means . ) : -
1953-70 | 642 159 *116 - = 87 | 18 |——3—
NOTE: -= The above estimated losses are ha%gd on vaiues at time of occurrence.
* Btorm damages in catogories: .
5. 50,000 to 500,000 7. %$5,000,000 1o $50,000,000
6. $500,000 to %5,000,000 H. §50,000,000 and over,

¢
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we might conclude that although the United.States is a vast ,
area of land and experiences a small number of tornadoes per 2
year in comparison to its size, tornadoes sti1ll strike, still
destroy, and thus still Yemain a serious threat tc life and
property. ‘ .

7 Tornadoes differ significantly from mast,otheréfypes of
. weather-caused disasters in that the time required for their
formation and the time during which they cause destruction are
very short. The series of pictures in visual 9 shows the form-
, ation of a tornado. No other weather disaster &trikes with
" such suddenness. Thus, we can readily see the need for a quick
Tesponse to the cdangers of a tornado, both with respect to the
time available for warning the people, and the actions of people
to secure immediate shelter from the tormado. Hurricanes and
- floods, because they are relatively slow in developing and glve
many natural warning signals that can be observed by a weather
expert, offer some time for escape from their effects. . By .con-
trast. the suddenness and the erratic path of the tornado seldom
.affords opportunities for evacuation. . Under these conditions
‘péople must have the necessary knowledge of how tornadoes are
formed, how they act, and what steps to take to provide protection
for themselves and their families. These "safety rules" have been
established as the best possible actions you can take to protect
yourself from theidestructive force of a tornedo. . . -

Tornado Safety Rules

Seek inside shelter,.preferably in a tcrnada'ﬂéllafgaundéri
ground excavation, or-a steelframed or reinforced concrete
«~building of substantial construction. STAY AWAY FROM WINDOWS!!

Cities or Towns:

5

-

In -

) hallway on a lower
floor; pr ‘ ‘

ffice buildings =-- sit in an interior
eferably in the basement. '

In factories -=- on receiving a tornado warning, post a
- lookout., :Workers should move quickly to the section of the— -—— — —
-~ plant—offering the greatest protection in accordance with :
~advance plans. Co '

In homes -- The basement usually offers the greatest safety,
Seek shelter under a sturdy workbench or heavy table if possible.
In a home with no basement, take cover under heavy furniture in _
" the. center part of-the house. Kéep some windows.open, but stay
. -away from them! — — Lo

Mobile homes are-ﬁéftigula:ly vulnerable to being dverturned
during strong winds. Mobile home parks should have a community-
shelter (visual 10). I

U ?é%gpns in mobile homes should seek shelter in the nearest
: : anent 'building. They should appoint a community leader

i

- ’ ’ . =
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“réspansihle for constant radia monitoring during thr ,teniﬂg’”
wgathér or during watch periods, b
Eh ) 1 3. .. (R " x .

~ In

\ e

. - Go to the designated tornado shelter area or, if one has
‘not.been designated go to an interior hallway on Ehé#ijESE
flcor- AVOID AUDITORIUMS AND GYMNASIUMS or other structures
with wide, freespan roofs.

If a buildlng is not of Leinfarced cansrructign, gEo quickly
to” a nearby reinfofced building, or to a rav*né ¢cr open ditch
and lie flat. S - .

S,

lg:opén G@Qgttys

Move away from the tcrnado's path at’ " a right angle., °If
the:e is no time- to. escape, lie flat in the nearest dépr2551an,r-

such as a ditch or ravine. , : :

REMEMBER

TORNADO WATCH means tornadoes are expected to develop! o
TORNADO WARNING means a tornmado has actually been sighted'

-

KEF

"‘"d

‘EISTENING .
: Your radio and televlsion stations will broadcast the latest
tornado advisary *nformation. "Call the National Weather Service
only to feport a. tornado. ' : : B

This is not ‘to say that prcteatinn frdm a tornado is solely’
the job of the individual. Efforts should be and are being
made- at many’ 1evels to provide as much protaetign as possible
for each. person.” The individual and his family 'should be aware

" of what actions they should take to survive prior to, during, and

after a tornado. Plans should be formulated on the school level.

'The local, ecity, and Eounty governments are_responsible-for de="

v31ﬁping*tofﬂadg ‘digaster plans for the community. Zocal, state,

and federal disaster preparedness organizations serve as- major

.. . contributors to-the development of these plans, These levels of

“wogovernment also respond to the disaster once it has taken place.

*  Much of their effort .1s being. directed in tha area of predlction_
and warning programs. -

Ty

Pfedictian—a&d—?rote:tion*‘ It is not passible to predict
exactly where and when severe ‘thunderstorms and tornadoes will
occur. It is possible, however, to predict general areas where

.such a storm could ocecur. This is done through study of the
weathér conditions existing in - that drea at a given moment. This
impértant function is performed by the National Severe Storms.
Forecast Center (NSSFC) in Kansas City, Missouri. Meteorologists
monitor atmospheric: conditions throughﬂut the North American Con-~

“tinent using radar,. sounding balloons, reports fr@m alrplane
chpiliLsdmandgsatellitekcollected -data———--—" T

“

. o _ 11
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';Frcm the information abtained from all these sources, waatherﬁ-
-men determine the area most likely to experience severe storms
or tornadoes. Upon establishing the fact that such an area
exists, the NSSFC will inform the National Weather Service.
The National Weather Service will then inform the public thrcugh
" radio-and television stations and civil defense organizations
that ‘the possibility exists for.a tcrnada to occur. . Such a

procedure is called a "TORNADO .WATCH. A tornado watch does
not mean that a tornado has occurred,. is occurring, or will .
occur., It simply means that the weather conditions are such—-

that a tornmado might occur and the people living in that’ area

should be aware of this fact and make some plans to seek shelter
~should a tornado develop. A "watch" simply means just what it

says, "watch for a tornadc.": .- - ‘ ’ .

:When the National WEather Serv12é receives word that a
tornado has actually been sighted; "TORNADO WARNING" is issued
This warning is conveyed to the public again by the media of
communication, television and” radia, -and- by ~~~~~ local sifén sys-
—~“tems "'if“they. are available. - Such "warnings" tell the people"
that a tornado. has been sighted in their area and to seek shelter:
immediately. -Does your schagl have a warning signal or’ systém?

Ta 1llustrate the job being done. by th? National Weather
Service and its Skywarn Network, it should be noted that since
the 'establishment of that system in 1953, the number of deaths"
caused by -tornadoes in the United States has declined by 42

. percent. Furthermore, even though the population ih torna-
do-prone areas has increased by more than 27 percent since °
1953, there are indications that, when a tornado strikes one of
thase populated areas, the loss cf life tends to be moderate.
This has been attributed to improved warning and more effective
precautionary measures. : i

One of . the prime requirements af the National Weather

AService in providing adequate warning against tornadaes As to—

‘have citizen volunteers: ?Theif’purpose is the visual gighting
af tornadoes and then infcrming the local civil defense-office
— or National Weather Service Office. Project SKYWARN was estab-
lished in January, 1969, and is composed of a network of volun-
gﬁigai_ab&er¥3fs—with—commﬁﬁ1=3_1cns whose: function 1is: to watch
for and report any termado they sight ‘£to  the National Heather
Service or local civil defense foice. The National Weather
~.Service in turm will plot the path of the storm and observe
it on radar in order to predict the direction and rate of
movVement and to determine where the need for immediate warning
~exlsts, However, this particular program has its limitations.’
Often the observation of tornadoes by the ‘volunteer .observer or
spotter ix hindered by many factors: darkness,: rainfall man=-
., made structures (buildings, towers, etc.) or the. terrain. Con-
”,séquently, their sightipgs may not provide enough time to give
adequate warning™  The effectiveness of the Skywarn Network has
“"been demonstrated gfficiently, however, to make the program ‘
desirable. o : : "

o <

Céastal areas are subjected to tornadoes formed over water.




thn a tornado touches the wate a waterspcut is formed (visual
11). Instead of dust and debri® in the funnel water in the form’

_of a spray is present. The same precautions Shculd be observed

as for other ccrcadoca._ Fair weather waterspouts resemble their
tornado cousins, but appear to dcvelop at the surface and rise
‘into the air. , :

Lightning

Wcagoc of. Eh%,?ﬁd Lightning has sloéys been & mystery to
man. Primitive man gave it many supernatural properties. It
was viewed by ancient man as a weapon used by the mythological —

-~gods against those who disglcascd themn. According to Greek -

Mythology the god Thor used his fcrgF to makc 1ightning bolts

for Zeus; the gcd of‘gcds : =

This may seem ridiculous to our scientific and techcolog—

‘ically oriented minds today, but pcoplc are still not completely

free from myths regarding 1ightning - Your parents might be. able
to tell you how their parents used to make them get into bed and
remain absclutcly quiet during a .lightning storm. Lightning was

.said to be attracted to loud noises. Many people belieye that
“if you have a pet cat, you should-put it out of the house. Their
reasoning. -=. the .cat's fur..would attract lightning, and 1if the cat

“"were inside the house, the lightning mighL Strlke' ” ’ .

angerous. We hear af hurricanes, floods,

ause of the vastness of the damage caused by ,
Lightning as a disasccr does not compare with LE .
them. It does, however, cause severe loss of life“when seen. :
as'a yearly total. "In fact,-more people .are killcd on the
average by lightning: “each year. than lose their lives. due to
tornadocs and hurricanes. According to data ‘assembl by “the
National Center for Health Statistics in the period 19@9 =1965
deaths in the United States due to lightning" averaged almost

150 per year. Another 250 persons were injured .each ycar.~ Over

7. -$100 million in property damagc was suffered.  Persons struck by
=1ightn1ng receive a severe electrical shock or burns or both.

_progress over the earth s surface. Many people will lose their
_1ive$ during these. thundcrctormc. ' e

'cuccd by a dischargc of atmospheric elcctricltyi_ This discharge

Though proper first aid and artificial’ rcspiration can somctimec
revive lightning victims, it is.usually fatal. ‘This is because
of the intensity of the energy in the 1 ghtning bolt. Thus, we
can® see that as a threat to the safety of man, lightning should
be a major concern for each of us. This fact is made even more
relevant when we .consider the frequency with which 1ightning

cecurs throughout the world. It is estimated that at any givcn
moment more than 1,800 lighcning producing thunderstorms are in_

What-Is_ Lightningz Lightning is a release of cnergy pro= " o=

may occur within a cloud, between clouds, or between the cloud T
and- the ground. It 15 this last form of lightning ‘that poscs
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thé’gfeatest Ehtgét to life and limb. On a very, very minor
scale you prcbably have prﬁduted your own 1ightning Have yau'
out ta tauch samethingi A fiash af llght and some palﬂ gsuallj
results. That would be similar .to what happens. when lightning
ocecurs. - ‘ : : '

.If the lightning is powerful enough, it produces a distinct
-ecrackling, an almost explosive sound caliled thunder.. Thunder
is the result of the expansion of. air heated by the high inten-
sity of the lightning stroke. Thunder can provide you with a ‘
means of performing some scientifih measuring. It can tell you
approxlmately how far away-the lightning flash was from you. h
distance in miles to the 1lght11ng ‘can be estimated by countin
the number of seconds between the ®ightning flash and the resu
ing thunder and dividing that number by five. 'Thus, if you
a stroke cf lightning in the sky (visual 12) and count to ten
before you hear the ‘thunder, the flash of lightning was approxi—
mately two miles away. If, however, the thunder and lightning. .
occur almost at the same iﬂstance and if you are standing in the
open, do not wait to count the next ome. You might find yaurself
in the hasplﬁal Or even worse. Seek cover, but not under a tree!

==
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_ How To Pratect Yourself Take ﬁime toalearﬂ the félléwing
safety . rul%s They offer ghE'ﬁgst'adviﬁe avalilable for pro-
‘tecting yourself from the dangers of lightning. .

{ s i
Lig

nin £ S fety Rﬁles
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These safety rules w1ll hélp you save. ygur life when llghtnlng
thfeatens .
. # : - = - 5
l. Stay f:';n_r;lt:u‘i»"’tsi and do not venture Gutsidg’unies§ absolute-
+ly necessary) - e

“2. Stay away from apen doors and windows, fireplaces,. radia-

: l,:c>1:s3vstcsv‘as,i metal pipesg, sinks, and plug in_ electrical appliances.s«’

o 3: Do pot use plug-in-ele Qtrlcal Equlpment iike hair dryers,,
elec tric tDDEh brushes, or ele tric razors during the storm. '

4. Do not gse the telé?h ne durlng the: storm -- lightniﬂg
may &trike the telephone l ines outside. L .
5. Dg.naz-take laundry off the_élotheéline.
- =-=-76,  :Do not work on fénces,;telephénes, power lines, pipelines,
or structural steel fabrication. . e '

N 7. Do not use metal objects 1ike fishing rads and .golf clubs.
Galﬁers wearlng cleated shoeg are partlﬂularly ggod 1ightning rods

8. Do gﬁ; hm_m% flamm able materials in open containers

24
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.. 9. Stpp tradtor wvork, eapegially when the tractor is pull=
ing metal equipment, and dismount. Tractors and.other imple-
ments in metallic contact with' the groudd éfe«aften struck by
lightning : -

101, Get out of the waterAand’aff gﬁall'bnété-

- 4

11. Stay in your automobile* if you are travaling Auto-
mobiles offer excellant lighﬁning protectian (not Wlnd protec-
tion) . . ; , _

’ 7 B ] | oA T

"12. Seek shelter in buildings. If no buildings are avail-
able, your best prntactinﬁ is a cave, ditch, cgnyﬂn, or under
head high clumps of trees in open forest glades, '

- .13, When there is no shélte:,_avoid the highest object
in!;he area. If énly isolated t¢ees-are L arby, your: best . =
protection is to crouch in,the open, keeping twicé ‘as" far away
from isolated trees as thg trees are high. ' °

[

. e A
L v

14. Avoid hilltops, open spaces, wire fences, métal’c%ﬁiﬂs%
\e8; exposed sheds, and é@?ﬁéléctrically conductive elevatéed
objects o . S A_gi .. .. ; -

ra

15. ‘Whep you feel the electrical Eha:ge\ssaif your hairs
- stands on end or your skin tingles == lightni) g may be abaut
to strike you. Drop to the ground immediatelg

5

Hail

/m—«"'w—""
.

Hail is a form of precipitatinn fa;ling from a thunderstgrm_
. The presence of hail indicates EiEfemE turbulence in the. thunder-
-gtorm. Successive layers of water freeze and’ édd to the size of
‘the original hailstone. Records indicate that hailstnnes ‘may

¥

reach the size of bageball$ or larger (visual 13). Hailstaags
of this gize can damage property-and cause injury to pegpla and
livegtazk »The economic loss can be aubstantiat

Hurricanes

JE—
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What Are Hurricanés? Hurricanes are tropica& storms that.
have their beginnings near the equatar. They form ever, all the:
tropical- oceans except the South Atlantigi Hurgiéanes are known
by several names throughout the world. - In Snuthéqst Asia they
are called typhoons; in the subcontinent area of India they
are called cy@langs; and inxour Western HemisPhefeethey are called
hurricanes. They form over tropical oceans where there is an abun-
dance of moisture in the warm air, The Atlantic Ocean,_ ‘the Carrib+
_ beéan, and the Gulf of Mexico are the birthplaces af most nf the
=hurricanes ‘that affect thé United States. _ v i

_The path.ﬂf the hurricane is usu%lly toward the vest at



first and then it curveg‘g§adually toward the north. They e
usually weakén and dissipate before traveling far inland. They
can cause severe -inland floods because of the hea»y rains asso-
‘ciateéd with them. The hurricane is the most powerful of all
. ,8torms. The 'disturbance nust have a wind velocity of 74 miles
/{an hour or more before it is called a hurricane. Hurricane
Camille's winds were in -excess . of 200 miles per hour+ The
diameter of the hurricahe is usually 50~to 75 miles but in
many instances it 1s greater, scometimes reaching out to . 500
"miles.n The. hurricane may carry its destructive pewer over
a pdth hundFads or even thousands of miies. :

5 . . B

&

The banger g£ Hurricanes. Pfoperty damaga and loss of lifa
: anes_have been tremendous (visuzl 14). This is due
ng winds and hlgh Water w1th lossas fram water damage
ras

"houses, uproot trees; and ‘111 the air with debris (visuals 15
and'lEDQ EVenuthdn' ,WiJ_canes pzodBCEimuch destruction and -
I -storms, we have the
_ﬁreatésﬁ amuunt\nf antéction from thém, Thie is due -to the
nature of tHe storm: itself-m They are p:edictabla. ThHey move :
,-3t' a speed of eight to twelve miles an hour. This slow movement '
~ enables us to watch, predi:t plan, and implement protective
' measures. ‘Radar. Qbservatians show «the exact position of the

hurricane. - This allo?s civil preparednegs planners time to act -
(visual 17). - _ ’

3 : . : . te -

= .'g

éple whn liné in coastal areas of ‘the nation are more
‘Hurriéane nriented but all sections~ could be. affected by a
hu::i;gne, Damaging winds and high tides ‘cause tremendous de-
)stzuctibn in coastal areas. Howvever, tornadces that are often
‘ generated by hurrdicanes and the heavy rainfall that pracédas

_%nd fallnws the’ hurricane_can cause cansiderable damdge as well.

=

o Over the years the number Qf lives lost during hurricdnes
- has decreased (visual 18).. Th2§ﬁ§iogféss may be due to more
‘knowledge of the nature of ‘the hurritcane and the advancement of °
technology.. =He. are better able to locate ‘and follow its path,
warn pa!p, - and: impiement plans fcr the protection of life,

i
: W-f

* : €

Damage ‘to fixed’ propezty, hawever,'éontinueg to mount as -~
dreas affécted by hurrjcanes continue to undergo further eco-
nemic development (visual 19). (Mest of the .death. and desr
struction'associated with hurricanes is caused by wind, by .

 flood- prcducing fains, and by storm surges.). Damage from S

- winds"is the most severe along the caastline.v Dncg the hurri-

“cane reaches land, its strength rapidly ‘weakens.  Most newer

buildings alnng the Gulf Coast are designed to" withstand hurri-

cane forece winds. Most: nf the deaths. and injuries from effects

of wind come as a result of flying debris and gollapsing buildings.é
More deatﬁs and ﬂgstruttinn are caused by stnrm snrges “than .73

by winds.. The boat in visual: 20 was carried over 100" yards in— .

.land by storm surges and set to xest in the "front yard of ‘thé

house.- Hurricanas cause éxtremely high tides and literally aa??yq
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Estimated Loss of Life and Damage in the United States from North Atlantic Tropical Cyclones, 1915-1970
(damage estimates as of year of occurrence)—casualty figures from Climatological Data, National Summary, 1971 (p.
.68), U.S. Department-of Commerce, NOAA; damage estimates updated from Nationwide Natural Disaster Warning

System (p. 27), U.S. Department of Commerce, 1965,
573 . "

Year

Lives
Lost

Damage in
million $

Year

Damage in

- million$

1915
1916
1917
1918
1919

1920 .

1921
. 1922
. .+1923
- 1924
1925
1926,
1927

1929

1930-
1932

1933
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1937
~.1938

1939 T

1940
1941
1942

—
. [™] T
CODWROTCHANO S !N~

-

F-N
==
alw

63.0

333

. 0.2

5.0

22.0

‘30

‘3.0

.0

. Minor -
Minor

¢~ Minor
© 1065
= 25.0
0.7,
- Minor

-0
Q:
46.7 |
48 -
115 .

2.3

Minor
300.2 |
Minor-

4.7

- 1.7
T2741

" 1956

1943
1944
1945
1946
1947
1948
1949

. 1950
1951
1952 -
1953 -

1954  |._

1986 -

1957
' 1958 _
1959
1960 . ¢
1961 °
1962
1963
1964
1965
1966 -
1967

" 1968

. 1969
1970
Total

w

o

16.8
-165.0 .
80.1

5.2
135.8
184
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walls of water into low areas. These walls of water and their
receding currents cause tremendous amounts of property damage
and many deaths. ‘Some good examples of this can be drawn from
the hurricane that hit Galveston, Texas, in 1900. Some 6,000
people died directly as a result of the storm surges. Another
2,000 people drowned in Florida with the hurricane of 1928 when
the waters of Lake Okeechobee were literally blown out of the
lake and .forced into the nearby countryside. Another 380 people
drowned when Hurricane Audry struck the Louisiana doast in June
of '1957. Floods produced by hurricane rainfall usually are more
destructive than the winds of the hurricane. The typical hurri-
cane in just a few hours brings from six to twelve inches of
rainfall into the area that it crosses. The resulting floods

~produce great damage and loss of 1life, eSpe21ally in valley areas

that: are surrounded by the more hilly mountainous regions. The
winds from Hurricane Diane ih 1955, for example, caused little
damage as it moved inland. Long after the winds had sub51ded
floods produced by rainfall in Pennsylvania, New York, and Naw
England killed 200 people and caused an estimated $7DD million
in damage (visual 21)

A more recent example was Hurricane Camille in 1969." Two days
after this severe storm had wrecked the Louisiana- Mississ;ppi coast-
line, recardabreaking amounts of 'rain fell in the mountains of West
Virginia. The resulting flash floods claimed over 100 lives and
caused more than $1DO million in property damage.

June, lQ?Z,'@fférs_ona of the best examples of how a hurricane

.can affect areas of the country other than the coastline. After
striking the Gulf Coast, Hurricane Agnes produced heavy rains along

the entire eastern seaboard Pennsylvania, New York, Maryland,
Virginia, Delaware, New Jersey, an%;ﬂorgh Carolina were all bom-

-.barded.by-the- toerrential-rains—and flooding.  The result -- more

than 111 people dead, many more-missing, hundreds of thousands of
people left homeless, and many millions of dollars in property-
damage.

Predlcting Hu:ricanes. There 1s no excuse for people in
coastal areas to be victims of hurricanes. The National Weather

-Service offers the best protective measures and best. warning sys-

tems for any of the major disasters. The Hurricane Forecasting
Service of the- National Weather Service kEEpS a constant watch of

..coastal waters for any type of weather condition that indicates a
-hurricane forming. Hurricane forecasting branches are located in

Miami, Florida; Washington, D. C.; Boston, Massachusetts; New

Orleans, Louisiana; San Francisco, California: Honolulu, Hawaii;

and San. Juan, Puerto R%Fa.

Satellites, .aircraft, and radar act as the artificial ayes of
these centers. From a vantage point 22,300 miles above the earth,
United States weather satellites enable us to spot seedling
storms as soon as Ehey form. As the storms move closer to

,:share, reccnnaissance aircraft are launched to get a first- hand
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| STORM-EVACUATION MAPS . |

2 areas, covered, 3 in'process . 1

| 1-NORFOLK-In planning stage - - o
2-CHARLESTON/SAVANNAH-In process . - VA
3-MOBILE/NEW ORLEANS~Published . S

4—GALVESTON—Published
5-CORPUS 'CHRISTI-Nearing completion
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look at what is develaping There are 17 such hurricane .planes,

all stationed.at Miami, Florida. When the storms are within 250
miles of our shore, they move into range of some 17 coastal radar
stations. With such observations it is possible to predict where

4 storm is heading and how dangerous it is. Thanks to our ‘computer

' age we are also able to predict the height of the storm surges (tide)
that wili be produced by the storm. This enables us to determine
which areas need definite education if lives are to be saved. It

has been estimated that 90 percent of the hurricane victims die by
drowning in tidal storm surges. :

Also -available for use by local government planners are cer-

tain storm-evacuation maps. These maps show areas that will be
inundated by various levels of tide and the best routes for evacua-
tion inland. Maps are now available for a strip from Mobile,

Alabama, to New Orleans, Louisiana, hard hit by Hurricane Camille,
~and the Galveston, Texas, area, which at the turn of the ccntury
‘experienced the worst hurricane disaster in United States history

(visual 22). Additional maps are being prepared for other areas
subjected to hurricane disasters. :

As soon as, a hurricane is spotted, an advisory is sent to:
all National Weather Service Offices, giving the location, the _
direction of travel, the rate of movement, and the wind velocity
of the storm. This report is given every six hours even though
the storm may be far from our shores. , When the storm. approaches © |
the c¢coast and is within 24 to 36 haurs away, a "HURRICANE WATCH"
is announced. A "HURRICANE WATCH" does not" necessarily mean a
hurricane is coming to a particular area. It simply means that
. offshore, 24 to 36 hours away, there is a storm that could pose
a threat tc the area far whigh the watch has been issued. ~

Tf.a "HURRICANE WARNING" is announced, this means that the
winds in the storm have reached hurricane force (74 miles per hour
or more) and are expected to move into the area within 24 hours.
""WARNINGS" are dsually issued in the hope of providing people with
at least 12 hours of daylight to take protective actions and plan
for evacuation. Sometimes, however, the behavior of a hurricane
is so erratic that "WARNINGS" may be issued only a few hours prior
to the hurricane s striking.

When a "HURRICANE WATCH" is issued, you should listen atten-
tively "and diligently to weather bulletinsl - When you receive a.
"HURRICANE WARNING," you should follow all instructions issued by
, both the National Weather Service and local government agencies
- with regard to what agtians you, need. to take to protect you:self.

To Survive? Enowing when to do sométhing
can offer little protect ion 1f you do not also know what to do..
The best possible action you can take if your area 1s threatened
by a hurricane, is to evacuate Ehat area. Eveu then there are

What Must Y@u Do T

25



'pfcperty (board up windcws, store trash cans, etc. ) as much as
possible from the severe effects of the storm whilé‘ycu are
safely evacuated out of the area.

‘Should you, for some unfgres%eable reason, be caught in the
hurricane, these actions become even more important for now you
-are not only trying to protect your prcperty, but you are also
trying to protect yourself. The following "safety rules" are
intended to offer each individual the most desirable action he
can take in order to have the best chance for surviving a hurri-
cane.

If you talked with the peoplé who have survived such hurri-
canes as Betsy, Beulah, Camille, or Carla, the importance of these
rules could be easily understood.  You cannot stick your head in
the sand and expect some, organization or government agency to
fave your life. You must act correctly 1f you are to Eurvive.

Hurricane Safety Rules

Before . .

1. Enter each hurricane season prepared, Every June through
November, recheck your supply of boards, toolé, batteries, non=-
perishable. foods, and the other equipment you might need if a

hurficane strikes your town. CoE

, 7

2. When you hear ‘the first tropical cyclone advisory, listen

f@ future messages. This will prepare you for a hurricane emer-
gency well. in advance of the issuance of watches and warnings.

3/. When -your area 1is EDVEfEd by a hurricaﬁa watch continue

normal activities but stay tuned to radio or television for all
National Weather Service advisories. 1If the danger materializes,
a hurricane warning will be issued. Meanwhile, keep alert. Ig-
nore TUmMOTrS. ’ ! ' :

4. When your area receives a hurricane warning, plan your
time before the storm arrives and avoid the last-minute hufry
which might leave you marooned or unprepared. :

D uring
1. Keep- calm until the emergaﬂéy*has ended.

2. Leave low- lying areas that may be swept by hlgh tides
or storm wavesg. ;

3. Leave mobile homes for more ‘substantial shelter. They
‘are particularly . vulnerable to overturning during strong winds:.

Damage can be minimized by securing- mobile homes with heavy
cables anchored in concrete footing.

 4. Moor your bcat securely before the storm arrives or
.evacuate it to-a designated safe area. When your boat is




moored, leave it, and do not return once the wind and waves are
up; . s P .

= .5, Board up windows or protect them with storm shutters or
tape. Danger to small windows is mainly from wind- driven debris.
Larger windows may be broken by wind pressure.

6, Secure outdcof.objegts that might be blown away or up-
~rooted.. Garbage cans, gardem tools, toys, signs, porch furniture,
“and a number of other harmless items become missiles of destruction

in hutricane winds. Anchor them or store them inside before the
storm strikes.

Floods

The flooding of land adjoining the normal course of a stream

_or river has been a natural cccurrence since the earth was formed,.
What makes this flooding a disaster is the occupation of that

land by man at the time the flood occurs (visual 23). Usually

the best and most fertile land is located along the waterways of

a country. This is true not only because .this land is of farming
value, but because of the natural irrigation the water provides

(visual 24). These rivers and streams have afforded the best and .
~mos8t economizal means of transportation and communication. Thus,
large numbers of people have tended to settle near rivers and
.subyéct themselves to floods and their effects. Approximately

tensmillion people live in areas exposed to the difrect possibility .
. of flooding. Another 25 million livé close enough to flood areas

to. be affected by them.

As thé p@pulatioﬁ hés continued to inc::ase, Ehe losses 1in

For a l4-year pEriod (1955 -1969) the average annual loss
of life because of floods in the United States was 83. The
losses in property each year have been estimated at from one
to two billion. deollars. The increase in property damage is due
in part to the increase in population and the building of more
industrial facilities near the river systems of the United States.
It has been estimated that the annual losses by the year 2020
will be five billion dolla;s. :

The immediate. danger of floods comes from the force of the
. currents as water rushes thrcugh an area. -Many pegple are
~drowned and many others are injured by the raging waters and
the debris picked up by thes - currents. Entire sections of
towns aré often washed away by the swift waters. This general
desﬁruetion ‘leads to many other’ ‘dangers to life and prgperty
in the affected area. Hunger and disease are major side effects
of floﬁd damage. The widespread death of animals and the break-
ing of sewage-lines and pollution of the water .8upply create.a
considefable héalth hazard to the survivors. = : -







Severe River Flood Disasters in the United States, 1935-1966 (loss of life 25 or ma}e) praperty damage'iﬁ
millions of dollars=frcm Chmatalaglcal Dara, Natmﬁal Summary, 1970 (pp. 96-67), NDAA Envnrﬂnmemal Data

Serwce . )
Year Month Location Livés Property ,4
-.1935 May-Jdly. Republican and Kansas Rivers 110 $ 18.0 |
July Upper Susquehanna 52 26.0
1936 MarshaApril Eastern United States 107 270.0
1937 Jan.-Feb. Ohio and Lower Mié;issippi River Basins 137 a17.7
1938 March Southern California 79 245
1939 ~ July . Licking and Kentucky Rivers = 78 R
‘ 1940 - Apgust Southern Virginia and Carolinas, and V
Eastern Tennessee _ 40 12.0
1943 April-June Maumee, Wabash, Llprjer Mississippii
) Missouri, White, and Arkansas River Basins 60 172.0
1947 May;July Lcwer Missouri and Middle MlSSlSSlppl : ,
o River Basins - 29 . 235.0
1948 May-June Columbia Basin 36 101.7
1950 ~June - Central West Virginia 31 40
1951 June-July”  Kansas-Missouri _ 28 923.2
1955 August Hurricarie floods in Harfheast 187 7141
e December West Coast 61 154.5
1963 March Ohio River Easm 26 97.6
1964 June Montana -3 543
| . December California and Oregon _ 40 ‘, 4158
1965 ‘June Sanderson, Texas, fiash flood 26 X .
iSEQ JanFeb. California 60 399.2
July -NOFthEI"ﬁ Ohio 30 87.9
August James Rlver Basin in Virginia 154 1 TE.ID
Visual 25
29 37 '
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Controlling Floods. Much work is being done in the area of
"flood control by gavernmental and private "agencies. More and
"more dams, levies, and other flood control devices are being
built to lessen the possibility of flooding. Land-use studies
are used in planning new construction.

A constant weather watch is keﬁtvby the National Weather

Service. If conditions develop that produce heavy rainfall and
flood danger, public officials are advised. People are then
advised. as ‘to what ‘actions they should take: sandbagging, evac-

uatien, etc., to safeguard their lives and property.

K

for ‘the individual in order to help hlmSElf and ?*sist local
officials in helping others survi-e a flood disaster. How well
yvyou know these rules and use them is the,6 key to suryivigg a
flood. . -/ )

i ‘ . Flood Safety Rules
Before the Flood

1. Keep on hand materials 1ike sandbags,. plywood, piastic
shéeting, and lumber. - .

* 2. Install check valves in building sewer traps to prevent
flaod water from backing up in sewer drdins.

3. Arrange for auxiliary electrical supplies for hospitals
and other operations whibh are critically affected by power
failure.- Cn ,

(N

4. Keep first- -aid suppl es on hand.

? 35.A Keep your automobile fueled; if electrical power is
cut offy ~gasoline .stations. may not be able to operate pumps’ for‘
several days. : B

¥

Keep 'a stock of food which requires little cooking and

6 - l
no refiigeraﬁion, electfiz pover may be interrupted.
7. \Keeg a partable fadio, emergency coaking equipment
lightsf and flashlights in vezking order
When Y&u RgEg%ya a Flood Wafnings . :
8.| Store dtiﬂkiﬂg water in, clean bathtubs and in varlaus
containers., Water servite may be . 1nterrupLed,, :
9., If forced to leave your hame and time permits, move

essential items to safe ground; fill tanks to keep them from
floating away; grease- immavable machinery :

10. Move to a safe area before access is cut off by flood

.30 L



water.

Dufiﬁg Ehe Flood: :
- 11. Avoid areas subject to sudden flccdiﬂg

“ 12. .Do not attempt ta cross a flowing stream where water -
fﬁ'abgva your knees.

13. Do not attempt to drive over a floodeo road or bridge =--
you can be stranded and trapped,

After the Flood:. .
;' 14, Do not use fresh food that has come in contact with
flood waters. .

‘7".15 Test  drinking-water for potability; wells should be
pumped out and the water tested before drinklng; '

. 16. Seek neeessary medical care at nearesﬁ@haspiﬁal. Food,
clothing, shelter, and first aid are available at Red Cross ’
shelters. : : '

17. Do not visit disaster area; your presence might hamper
rescue .and other" emergency cperations.

18. Do not handle live electrical Eqﬁipﬁent in wet areas; !
electrical equipment should be checked and dried before. returning
to service. ; v R |

19. Use f\dshlights, not 1anterns or torches, to examine
buildings- flgmmables _may be inside. :

20. Report broken utility linés to appropriate authorities.
R ,

In the Uni;ed States most floods are the result of untusually
heavy rainfall duxing a brief period of time. This leads to es-
tablished rivers overflowing their banks and flooding the‘surround=
ing areas. 1It.also results in flash flooding, because of vast
quwantities of water pouring down from highland areas intg the

Tvslléys below. A good example of flash flooding is that which .
sccurred in Virginia and West Virginia because of Hurricane .
“amille., As the storm fron® passed over the mountainous area, as
much as 27 inches of ‘raiu felli within a few hours. The small

m untain streams soon became raging torrents, causing considerable

- destruction as they raced down toward the James River. .. This
rzused the James River to-flood the area alang its path! 5 Many

- . .ves were logt ds.a regult .

A more recent example of flaading caused by excessive rain-
fall over a short period of time occurred on June 9, 1972, in the
% Black 'Hills of South Dakota. Rapid City, a resort town lﬁ the
Black Hills, was very- badly damaged and more than 235 people were
killed. and many more injured. Total damagés to homes and busi=
nesses in the area rodse above $IQD mﬂllion. ‘

a
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Elash Flood Safety.Rules ; “ S

Before the Flood:- - ' . : f .
- - 1. FKnow the elevation of’ your property in relation to near-
by streams and waterways. ) '

. 2. ,Investidagate the flodd'ﬁiﬁtaf’ of’ our ‘area.
! EFiEi Yy ¥

£+ %

. 3i Hake advan:e plans to Evacuate&by way of 'a road not
gubjact to flagding 5 . ) P

When a Flash Flood Watch Is Issued- - ; ! )
1. Listen to area radio and television statiﬁﬂs for f£lash

flood warnings. Also listen for other locally devised warning

slgnals. R ) ' : :

2.  Be prepared to move out of danger at a moment
by way of a safe route. '

. When a Eligﬁ Flo Qd Warning Is Issued: -
1. Act;' uie k_ to save yo urselﬁ. _
N . { ' W . . B
" You ma «have gnly;secogdéxto act.

N
"<$

3. Move by way of a éredéteﬁminediraute 1f possible.
4. Avoid airead§ flooded areas.

5. Do'not enter flaoded roads_or brldges unlass vou know
that they havz not baen destroye&. -
A _ ‘ s

6. If your car s lls abandon it and seek higher ground.

7. Be more éautiaua at night due te the reduced visibility;
2
8. Coutinue ‘to monitoy lccal radia Qf television stations
1f possible. :
Floading is a natural expansion of a stream 'from its estab- .
lished path, 'This expansion may be sudden as in flash flooding.
. It may be gradual and extend over many days. The result is always
. destruction of property and sometimes loss of lives. By ‘observing
established safety rules, damagg and deaths may be minimized. The
average year may have as many as. 75,000 people driven from their
homes. As many .as 90 people may be killed in this average "year ° :
due to floods. Property*damage may reach -or exceed $250 million. -
The impact of flooding 1is significant and must be dealt with.
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Winter and You

: The perpendigular rays of the sun shift sguth of the equatnr
-in September. From September to Harch the polar ailr masses domi-

nate the majority of the Continental United. States. This change
* .dn the weather in most se:tians of the country means .a change in
T =the way humaﬁs must prepare ta cope with their énvircnmant.

Intense winter storms ‘may be. aeeompanied by gold waves, ice
or glaze, heavy snow, blizzards, or a combination of these. Ther
results of these storms may be total isolation, death to péfgons'
and livéstock, and serious economic loss to agriculture, utilities,
higﬁﬂays, bridges, and individuals (ﬁisual 26)

Wiﬁtéf Storms

. Blizz blizsa:d is a wintér storm which brings ex=
tremely cold ather, strong winds, and blowing snow. During a
bliz:ard winds will travel at least 35 miles per hour- and tem-
peratures may: be 20 'to 30 degrees below zero. 'The temperature

" may be even lower over a period of several days; gometimes fall-

ﬁking ten to twenty degrees pér hour. A severe blizzard has winds
that;tfavelﬁup to 50 or 60 miles per hour with dense hard-driven
fnow. JIce or glaze and freezing rain are also hazardous condi-
tians assaciaged with wvinter .storms.

Winter stofmg usually form whére thera is*an abundance of
cold/air as in thel Rocky Mountains and the .Plains States df North
America_x A blizzard is usually praduced when outbreaks of cold

,pglar alr are dﬁawn into active low pressure. distufban:e% ‘Winds
: may blnw up to 50 or 60 miles an hour filling the air wifh fine
’pnwdéry snow which 1is dr; ¥ith such force that deep nowdriﬁté
-aceumulaté often reachin ﬂéig ts in excess of 30 feet., Perzgns
caught nutaide may find bréa;hing difficult. During stuch storms
sheltér ghould be sought immediately. Many people dié each year -
- for failufe to find protection fast enough. « Ice storms usually
cause a.sheet of ice on .the highway which makes' movement very
dangernus. Winter. storms may cause a high death couynt of farm
animals (visual 27). Plants and crops are usually frozen and
destroyed. 'Conditions, favnrable to the ozcurrence Df blizzards
-canibe forecast quité a:aurately. .
a;, . .
" Ma any Deaths Have Regulted. Winter storms cam’ki]l. Their
. danger is' persistent from year to. year., From 1936 through 1969
. 'snowstorms .caused more than 3,000 deaths. The’ g%eatest numbeT’
of snow-related .deaths, 354, 'ogcurfed in 1960. About half of
E these occurred in New England New York, and Pgnnsylvania. Lands
 which lie westward from the Great Lakes are most likely to be
stricken by blizzards. This area includes Nafth Dakota, South
'Dakéta, Minnesota, Wiseconsin, Iowa, and Nebraaka., Blizzards may
szrike anywhere within the Middle West and ha@e bean known to hit
as faf south as Texas and tht Great Plains. /

a
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Some very destructive ice storms have ogeiirred in the South—
ern States where neither buildings nor life styles are designed
with severe winter conditions. in mind. From January 28 té Febru-

-ary 4, 1951 thHe most damaging ice storms in the United States
o:cutréd Scme $50 million damage occurred in Mississippi, 515

-million in Logisiana, and $2 million in Arkansas. Twenty=two

deaths resulted from théEE storms.

Learning what you should do duriﬁg these stotms is vital to .
surviving them. .

The following safety rules will help yau to, survive a winter
storm. . There ate many other important tips for your locality.
Gbgérve;thase safety tips for your area and ‘climate.

Winter Storm Safety Rules
’§gﬁé§§; Safety: . : :

1. Keep ahead of the winter storm by listening to the Lateat
weather warniﬁgs and bulletins on, radia and television.

2. Check battery powered. equimeﬂt before the starm arises.
A portable radio or t;levision Set may be your only cantact with L.

the world outside. o ,wwwmrwmmm“bm:,-_;T m,

3. Check your supply of heating fuel. Fuel car:iers may not
be able -to move if a winter storm buries your area in snow. '

4, Checkyour focod and stock an extra supply. Include food

-,that réquires no cccking or rEfrigeratign in, case. of power failura.

5.(.Prévent fire hazards from overheated coal or oil burning
stbvengfireplaces, heaters, or furnages.

6. Dress to fit the season. If yau spend much time outdoors,
‘'wear loose-fitting, lightweight, warm clothing in several layéii‘
laye:s can be remov to prevent perspiring and subsequent chil

‘Outer .garments should be tightly woven, water repellent, and hooded
emember that entrapped insulating air, warmed by body heat,
he best protection against cold. Layers of protective clothi

are more effective and efficient than single layers of thick
1othing, mittens, snug at the wrists are better protection
\ingered gloves.. : :

'\, 7. Make necessafy tripg fcr suppljea before the storm devalaps.
A:range for emergency heat supply in case of power failure. \

- 8. Stay indoors during storms and cold’ snaps unless in peak
physicsl condition. Avoid averexertion.
9, Do not kill yourself shoveling snow. "It is éxffegely hard
‘work, and can bring on a heart attack, a major-cause o0f death during
and after winter storms. . _ SR



yaur travel aarioualy _ 5-

-foraa. Hund:ada of earthquakes occur. each yaar that are aapabla"

=,

When You Traval Hﬁ ' A - .

1. During winter atarma your automobile can be yaur best

"friend == or worst enemy -=- depending on your praparatiana. Get -
your car winterized before the storm season bagina. v

i . -

your fuel by maiﬁtaining a full tank of

I"M‘ '

2, Keep water ou E o:
gasoline, . '

3.- Be aquippad'for the- worst. Carry a winter storm car kit
especially if cross-country travel is anticipated or if you 1iva
in the Northern Stataa. - _ ) . -

4. Plan ?aur traaai and select primary and altarnata toutaa;

5. Winter travel by autamabila is serious business. Take

™ .
i

6. If the storm axaaada or even tests’ your' limitations, aaak
available refuge immediately. It is ‘not safe to remain in the‘car
with the heater on faf keeping warm unless there is proper -venti-

1ation.
L . ) L L ) T
7. Travel in convoy with another vehicle if possible.. = ’%E§;
.8, Dtiva carefully, dafanaivalyg

By abaa:ving established - aafaty rules, wintar may pass without

your being added to the number.of dead and injured, From. 1936

through 1969, anawatorma caused more than 3,000 deaths, difactly

or indirectly. Prior planning can raduca tha hazards of severe

.winter weather.

hS
N

-Earthquakes - 7/ \

B

It has baaa estimated that several million earthe akes occur

"every year, thr&ughaut the world. They range from very minér

"quakaa' that ‘are baraly paraaptibla to aarthquakaa that are s0

of causing major damage. "

Almoat no area of, the: world is fraa fram the dangafa of aarch
g

quakes.. Those land areas: bordaring the Pacific Ocean are the most

- vulnerable (visual 28) The United States 1s alao susceptible

to the forces of earthquakes. Areas within California and Alaska
are the most likely to be the victims of an ‘earthquake although
many other regions within the United States are exposed to the |
threat of aa:thquakaa (visual 29). The .earthquake .that struck
Prince William Solnd, Alaska, in 1964, took 131 lives and resulted
in more than, $400 millian in property damage (visual '30).  San
Francisco, California, was almost totally demolished by the earth-
quake and resulting fires that struck that ecity in 1906. Seven

.hundfad paopla 1pat their lives.

’ . S
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Earthquakes are the most devastating phenomena of nature.

Their severity is measured by a number of procedures. The - ~
v gystem used by many nations, including the United States, is
known &s the Richter Scale. This scale measures.earthquake
‘forces. on a basis of zero to ten. An earthquake that would
measure eight and done-half on this scale would be equivalent to
the energy released by 12, 000 atomic bombs-of the size dropped
upon Japan during Wcrld War IT. We can sée that earthquakes
possess the force to cause considerable destruction.- Records
have been kept of the loss of life from- earthquakes since the
year 856 (visual 31). The greatest loss of life occurred in
1556 when 830,000 people were killed in Shénsi China! ' .-

‘What Causes an Earthquaka? Althcugh we ‘usually think of

the earth as being a solid mass with its many parts (mountains,
valleys, plains, océans) immovable, it is actually in a constant
state of motion. Not only is the earth moving around the sun
.but. the forces existing within the. Solar System act upon the
earth and produce stresses and movements. within the earth's
surface itself. These .stregses ‘and movements produce a great
‘deal of tension and strain along many points in the surface.
When .this strain becomes too great, the land mass tands to give

way (or slip) at certain weak points called "faults." This
slippage and the energy released by it produee the vialent move-
ment within-thesearth'* Erustuwe call an "earthquake." :

What HaEEEﬁS During an Earthguake? The onset of a-major
Eafthquake!is initially. signaléd by a deep rumbling or by dis-

turbed air making a rushing sound followed shortly by.a séries
of violent motions in the grdund. The surroundings seem to dis-
integrate. Buildings, bridges, dams, tunnels, or other rigid
‘'structures may be sheared in two or collapse when hit by violent
motions in the ground (visual .32). Vibrations are sometimes so ~
severe that large trees are snapped or uprooted. Chimneys, high-
risé buildings, water tanks, and roads are especially vulnerable
to these vibrations. 1In poorer countries where mud, brick, and
adobe are used extensively in construction, collapse is often
total even to the point of returning some of the mud bricks to
dust (visual 33). With this initial destruction comes thz: dan-
géer from broken water and gas mains, fallen power lines, and fires
started by explosions that might take place during the earthquake.
Fires are often more \destructive than normal because much equip-
ment and water sources used for fighting them have been destroyed
“ or immobilized. The destruction of San Francisco in 1906 was
caused by tlie fires that sprang. up fcllowing the quake rather than
by the earthquake forces themselves.. Rescue operations are also
hampered because of destruction of roads and . vehic125! =

Landslides - .

‘Landslides are also an especially harmful result of an earth-
quake (visual 34). Sometimes more lives are lost from this side ..
effect than from any other. The earthquake that occurred. in Peru.”
in 1970 killed 70,000. Forty thousand of .those killed during that
earthquake lost their lives when they were swept away by a landslide. .

| r 9
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TsunamiS’afésdéadly offsgring mf e rthugkas. Somet‘mes

Eremhling and heav1ng of the Earth 8 surface but from la:gé ,
waves of water that are ganersted out ip the ocean by the forces
of the Earthquake. Even though these waves can travel af speeds
approaching 600 mileg an hour while théy are @ver deep water, as
they near the shoreline their speeds diminish rapiily, Striking
with an average speed af 40 miles, an hgqr. The damage from a
tsunami does not come so much from its, speec as from the height of
the water. Tsunami waves can reach a height of 100 feet or more
when they strike the coastal waters eﬁgulfing ‘everything in. their
path (visuals®35’, 36, and 37). For those ' peopfg living within a
few miles of the coast the tsunami is a grgmandous‘threat. .

"The forces involved in a tsunaml cannot be controlled. _Dngaﬁ
a tsunami has béeh set in motion and is approaching the land, the
main chance for.survival lies with proper warning and proper action
to reduce the hazard prior to its striking the coast. If adequate
warning is received (2 - 5 hours), then action can be taken:
people can be evacuated, the coastline can be cleared of ships,
buildings can be" Ehuttered, and sardbags can ‘be placed where they
will be effective. ' B " '

: Providing warning is tte purpose of the Pacific Tsunami Watrn-
ing System headquartered in Honolulu, Hawaii. 'They monitor dis-
turbances throughout the world that result in tsunamis. Once a
disturbance has taken place and a -tsunaml has formed, the Tsunami
Warning System will issue "tsunaml warnings" to the coastline
areas that are threatened. h _ /

Even though we are able to predict the tsunami and possibly

- give adequate warning, it 1s not yet possible to forecast with a
useful degree of precision the time or place the earthquake will
cccur that produces the tsunami. Seismologists (scientists wha .
deal with-the earth's surface and the stresses and pressures \
affecting 1it) are aware of areas where Earthquakes are most likely
to strike, but are générally unable to predict the Exact time or
place.\' It should then be assumed that earthquakes will strike
without warning. Therefore each person's own knowledge and pre-
paratign for an earthquake are vital in order to insure that
person's survival during the immediate crisis of the disaster.

There are safety rules that are ﬁnique to tho earthquake. If
you follow these rules, your chance of surviving is much greater.

. e - Earthquake ngety'Rulés

'Duriég the Shaklngs o

1. Do not panic. The motion is frightening but, unless it
Shakes something down on top of you, it is harmless. Contrary to
what is shown in movies, the earth does not yawn'gpen,fgulp down

3 55
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a meighhoihood, and slam shut. Keep calm and ride it out.

2. If it catches you indoors, stay indoors. Take cover
under a desk, table, bench, or in doorways, halls, and against
irside walls. Stay away from glass.

5. Do not use candles, matches, or other open flames, either
during or after the tremor. Douse all fires.

4. If the earthquake catches you outside, move away from
buildings and utility wires. Once in the open, stay there until
the shaking stops. ‘

5. Do not run through or near buildings. The greatest danger
from falling debris is just outside doorways and close to outer
walls. ' :

6. If you are in a moving car, stop as quickly as safety per-
mits, but stay in the ‘vehicle. A car is an excellent seismometer,
and will jiggle fearsomely on its springs during the earthquake;
but it is a good place to stay until the shaking stops.

After the Shaking: | |
. " 1. Check your utilities, but do not turn them on. Earth
movement may have cracked water, gas, and electrical conduits.

i

2, TIf you smell gas, open windows and shut off the main valve,
Then leave the' building and report gas leakage to authorities. Do
. not reenter the house until a utility official says it is safe.

3. 1If water pipes are damaged, shut off the supply at the main
~valve. o f o

4, 1If electrical wiring is shorting out, shut off current. at
the main meter box.

5. Turn on yéuf-?adig or television (if conditions permit)
tc get the latest emergency bulletins. :

6. Stay 6ff the telephone exzept to report an emergency.

7. EoAnat'go sight-seeing.
.. ' !
r

H ! : . ‘\
‘EV27F1Y damaged buildings; aftershocks can\

8. Stay out of
shake them down.

i _ | ; _ | 7!
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Volcanoes

Volcanoes in Our History. Even thcugh for the United States
volcanoes pose no immediate threat to life and property, on a
.world-wide scale, they have been very destructive. Practically
every student has heard of the destruction of Pompeii by the
eruption of Mt. Vesuvius in 79 A.D. That volcano buried the
‘entire ciEy (rediscovered in 1595) and its 16, ,000 inhabitants
under a Ehﬂck blanket of volecaniec ash and dusE. Most of those
killed died from suffocation and the layer of ash formed a mold
around theiir bodies as they fell. The fear, anguish, and pain
felt by the people as they died can be seen in the impression
lEfE on the hardenéd ash mold by their facial Exprassions. In

The c;ty of qE Pierre, Martinique, was completely désgroyed by the'
1902 eruption of Mt. Pelee. Only two of that city's 30,000 inhabi-
tants survived the eruption. 1In 1963, 1,500 lost their lives to the
eruption of Mt. Agung, Bali, Indonesia. Some other losses were:

1. Skaptar Jokull, TIceland, 1783, which killed 10,000 people,
most of the island's 1ivestcck and even crops in Scotland 1,000
‘kilometers away;

_ 2. Tamboro, Indonesia, 1815, by which 12,000 perished directly .
and up to 70 000 because of famiﬁe following destructlon of the
1craps,

.. 3., Mt, Pelee, Martinique, 1902, whose pyroclastic flcws com=
pletely destroyed the city of St. Pierre in a matter of minutes,
killing all but two of its 30,000 inhabitants;

4. La Smufrlere, 8t. Vincent, also 1902, which thk 2,000
lives and caused the extinction Df the Carib Indlans,

5. Ealut,'lﬁdonesia, 1909, killing 5,500 people;
\,\ ’

6. Mc. Lamington, Papua, 1951, with 6,000 fatalities;

rr

, , ' N\ - o
7. Mt. Agung, Bali, Indonesia, l963;\killing 1,500;

8. Villarica, Chile, 1963-64, which forced 30,000 to evac-
uate their homes; and . ‘\% -

. .
9. Taal, the Phillippines, 1965, claiming 5@0 lives.

Why Do Volcanoes Occur? Volcanoes like earthquakes are the

result of stresses w1th1n the earth's crust and the pressures

‘that build up because of these stresses. As the crust af the

earth shifts and moves,. rocks and other material are fcrced ‘to _
great depths within the surface. As a result of this the pr“ssure
_exétted upon thls‘material increases and tremendously "high tempera—
'tufes are generated. - The combination of this pressure and tempera=
ture- .causes the rocks to melt into molten masses which in turn ex-
ert pfessurg upon the surrounding.earth. ‘Imagine a pan of water
heating on a stove. Put a 1id on that pan and watch what happens

_ -
;3?

-




As the pressure inside that pan builds up, the 1id is lifted

around the edges to let the steam and boiling water escape. That
same principle is invelved with volcanoes. As this pressure builds
up, the molten rock (lava) is pushed up to the surface to be forced

Dangers from Volcanoes. The chief dangers of volcanic eruption
are airborne clouds of volcanic debris and ash, and the flow of
lava and solid particles. Lava flows are the most widely known
characteristic of volcanoes (visual 39). The molten rock as it
1s forced to the surface spills over the cone (mountainous pro-
jection of the volcano formed by initial lava flow) and flows
over the: land in wide rivers of destruction.

Ash and cinders are formed in the air at the initial eruption
of a volecano. Continued eruption adds to the cinder clouds.
These materials are blown into the air where they hang suspended
to fall back to earth sometimes quickly, sometimes hours later.
It was the choking, flying debris that wiped out Pompeii in 79
A.D. Much of central'Oregon was covered with a six-inch. deep
layer of 'ash 6,600 years ago by the eruption at Crater Lake. The
extent to which devastation occurs in a particular area is deter-
mined chiefly by the size of the particular volcanic eruption. A
volcano may be so small as to pose no threat to life or property, -
or it can be large enough to destroy not only-the surrounding
countryside, but produce effects (clouds of debris) that will
damage an area hundreds to even thousands of miles away.

What Is Being Done To Save Lives? Because of the nature-of

- the forces involved, volcanic eruptions cannot be avoided. Thus,
the prime objective in defénding against their destructiveness is
‘twofold: prediction of where and when a volcano will probably
occur and the reduction of the damage that will take place during
a volcanic eruption. ' ‘

A considerable amount of effort has gone into the predicting
and detecting of volcanic activity in the United States and around
the world. The use of instruments similar to those used to measure
" earthquakes enables experts to determine whether conditions are
‘developing that could lead to.a volcanic eruption. Aérial photo-
graphy using infrared devices is ugsed to measure temperature acti-
-vity in a volcanic area. From these measurements it is often
possible to predict, an approaching eruption.

A program of hazard reduction is tied into two procedures:
"risk mapping" of areas likely to be affected by lava and debris
. flows in a.volcanic area; and thé control over the uses ‘of those
‘high-rtsk areas. Through these procedurss it is possible to save
lives and property. -This can ounly be done 1f each person makes
it his responsibility to know what must te done and helps to carry
it out, : . :
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Droughts

" The growing of food 18 an essential activity of man. He
must have land capable of suppOfting the growing of food: A
shortsgs of water in some areas of the world produces a shortags
of food. The United States 1s fortunate ‘in having suffiecient
land that is geographically situated to grow enough food for
the people of this country and export food to other. countries.

A modern transportation system permits the distribution of fsgd

to meet the needs of ths people.

The United Stscss has never had a nationwide drought Never-
vthslsss, drought could 'be a serious prsblsm, particuisfiy in the
West and Midwest (visual 40). The term "drought," as used here,
refers to a meteorological phenomenon describing a conditioén in
which precipitation is signifissntly ‘less than the long-term’
average- for that area and when this deficiency is great enough
and long. snsugh to sffsct msnkind (visusls 41 and 42)

A drought may be dsssribsd as mild moderate, or severe.
(visual 43). 1If the drought involves snough psapls,-thsn we may
have .z disaster or emergency, but not of ‘the violent destructive
type. Severe drought can prdduce shartsgss of food and water,
thus creating a threat to survival. Certdin areas in Africa have
recently sxperisnssd severe drought rssulting in starvstisn for
. many. : . -

Water conservation measures such as regtricting thé use of Y
water to drinking and food preparation may be necessary in
.Bevere drought areas. Installdtion of pipe -lines, and the
hsulingésnd storage of water hsvssbssn necesdsary in some srési

‘ e : - /

A tsmporsry loss of water for reasons other thsn drought hss -/
‘occurred many times in the United States.’® Any city that dsss o
net have a reserve supply af ‘water could face this emergency. C

Other Dissstsrs7Emsfgsnciss
-The list of dissstsrs or-emergencies confronting individuals
-and their governments is long. -The nature and effects of natursl
disasters have been .discussed in prsvisus sections. :

!,

. Tﬁsrs are other emergencies that can dsvslop into a disaster N
if ths prspsr actions are not taken., ' S :,Q

Forest and grass firss»ds not fit-into either man- mads oxr— I
natural ‘disaster categories completely, The origin of the fire
may be man- .caused or started by natural forcea. The. destruction
of property and loss of life due to forest or grass fires is a
- type of emergency nssding sttsnﬁion by individuals and’ gavsrnmsnt.
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MAXIMUF DRBUGHT SEVERIW IM 197 (I’HHEI JULY)
(Palmer Index)
2 to 3= Moderate .
"3 tod = Severe
Below 4 = Extrme
Qccurred mostly between July 1Zend 26, except in mid- June o
ovar Southern Texes

| Note: This is a new reeerd severity in SWQkIe Provious recerd | o .
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. " Visual 41 - . o T
"+ —Drought-Stricken Farmland: a dry waterhole on an Oklahoma farm (ahnvé); in Texas, soil deposited from a i
parby wheatfield upon. sorghum stubble left to control blowing (below)—U.S, Department of Agriculture photos, -
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Chemical ercidents may occur. requiring the evacuation of
-people from their homes and p@éing a serious hazard to man and
beast. These accidents are gfﬁérally referred to as man-made
disasters or emergencies whether it be a train or. truck wreck,
as the hazarﬂ is genérally due to the acts of man.

The transportation a;d use of radiocactive substances in-

\’ crease @every year. Althcugh the possibility of the release of
v radioactive substances theréby creating a hazard tc man is remote,
\ aceidents do happen involving radicactive substances. In most
instances, the hazard is minor in nature and does not produce a
significant hazard to man,

[

\ All of these types of emergencies will be discussed in the
following pages. - : -

Fa%est and Crass Fires ' T

What Are the Causés of Fo%eat Fires?

Only about ten percent of the forest fires that have taken -
place in the United States have been the work of "Mother Nature"
in the form of lightning.}mihe_remaining 90 pErEEﬁt have been
started by man. - The relationship of man to the tauses of forest
fires 18 even clearer when we realize that the cause listed as
incenaiary agtually means\fires started intentionally by arsonists
(people who maliciously start fires in order to cause destruction),
Either by intention, accident, or carelessness paaplé,are respon-
sible for-the destruction~af one uf this nation's most valuable
resources (visual 64) ; ‘

How many times have people flipped a gigarette out of their
car window while driving through ‘heavily forested areas? How
many people toss cigarettes and matches on the ground without
regard as to where they land or whether they are still burning?
(visual 45). ‘How many pEDplE leave their campsite after a week-

-~ end, with the campfire still smoldering? Do most people take the
time to insure that the fires are extinguished? These may seem
like ridiculous questions. The questions would*seem so only: to
those-who have not seen the’ destructior of a forest or grassland
by fire. These fires destray trees, animals, houses, and too .

“often, 930plei : : : N _ . X )

%,

- In. the 1ast five years there have been 600,000 forest\wild-
fires identified in the United States. Three hundred and ixty
'hthnusand of these have occurréd in the Southeastern part of “the’
country (visual 46). : -

- Forest Fires in Dur His;o;y. There have been several large
fires recorded in the- history of the United States. 'The worst
fire, with regard to -the amount of forest acreage destroyed,

"took place in ‘1825 in Maine and New Brunswick. Three million

acres of land were destroyed by that fire and 160 persons were
killed. Prabably the worst fire in the history of this or any

i
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other modern nation was the dlsastfous Peshtigo fire in Dctober,'
1871, in Wiscomsin. That fire killfed over 1,500 ﬁéaple as it
burned down 1,280,000 acres of forest land. . Dufing Lhat ﬁame
month 759 lives were lost in the Humboldt fire, also in ‘Wisconsin.
In 1933 a fire in the State of Oregon destroyed as much timbé: as
had been cut in the United States the entire previous: yéar. ““More
recently, southern California during a one-month period of- 1970
experienced some 1,260 fires wiiich burned 600,000 acres, killed
14 people, and dgstroyed bome 900 homes\ By numbér alone theli»f
S.utheastern part of the United States experiences the greatest
threat from forest fires. If we base thke greatest threat upon the.
idea of size of forest acreage dggtrgyad, the Wéstérn States Eufféf
the most from forest fires each 'year. Lt . Vo

Today's largest forest fires take place  in the vast interiar;j;
regions of Alaska. Caused by lightning and campfires, fires in '~
~hese isolated areas burn for days, even weeks, before. they are
spotted and action can be- iniqiateé if possible, against them. 1In
1969 four million acres of trees were destroyed by these fireg.. Be-

fore federal fire contrul\prcgrams began in 1939, the averagé annual -

toll was between five to eight million g:rés.'_ _ : \
;o L S

The numbéf'@fiforést firés'that,will occur each yéaz_depéndg;
upon a number of factors: 'fuel, weather, geogfaphig region, and
others., If the weather is dry and hot and a heat source.is avail-~
able from lightning, campfifes, smakers, machinery, and equipment
use; if the fuel is loose enough for oxygen to mix with leaves,
splinters, needles, or twigs; and if there is even a slight breeze
blowing to provide a constant supplg of oxygen, then a forest wild-
fire is very likely tQ occur. \ : -

When these conuitions are in the proper combination (for- exams‘
ple: a forest that. is dry and has experienced very hot temperatures-
for a number of days in successian), wildfires will é6ccur at an al-
most predictable rate:. This rate, however, can be drastically al- '
tered upward if outside influence exists such as human carelessness
and maliciousness. For different areas of the country the time for

that right combination of factors will vary. March is usually the

month of highest wildfire occurrence in the lautheasu.
R . e . ‘;
A major fire Adestroys all- 1lviﬁg ‘and nearly all. afganic matter -
on the la.d. Aside from-the loss of lives and property, there is -
the larger loss of .all the bénefits prqvided to .the environment .and
man by the foresrt. Even though there is the destruction of living
creatrres, the greatest effect of a forest fire is perhaps that
upon which no value:can be placed -~ the 1055 of the benefits of
a green, growing forest environmént on .our athSPhere soil, and
water. A forest fire both pollutes the’ aif with .the smoke it pro-
duces and, more importantly, it degtroys'the forest's ability ‘to
purify our air. Forest fifes also degtfay the soil EGVETiﬂg that .
protects the soil from erosion. c )
Fire Prevention. The struggle againsé the deatruztivenéss of
forest fires and theilir causes (mainly manm) has taken a three-pronged

i
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attack. The level most familiar to people is that of aducating
tiiem to the dangerns of forest fires and the ways they as indivis.
Zuals can contrib:ite to the fight. Good old Sgnkey the Bear 1/
the chief symba],gf this effort., In fact, some surveys have
shown that’"SmgWey "1s the best known. 5ymbal in America. iThe
. bear hus become /so ‘popular - that Mexico uses the "Bear" symbel
. but calls him "Simcn El Dsa" (Simcn the Bear) . ’ T ’
gy /
ThE Jnited States Farest Servicé maintains a nationwid  flre
- dztection and protlection system with individual units of med and
..machines assigned to specific national forests. Comparable/ state
"‘organizations alsd exist. United States Forest Service and State
Forestry Commissians ;aaperata cantinually to prevent detect, and
combat forest fires. ‘ : |

- Forest ﬁildf}fe fighting -is an exacting skill which/one can

never truly master. Since fires are different, proficiency is |

. gained only thfough experience. _Th re are, however, ce tain steps
* that fire fighte:% take when conffn ting each wildfire_

" they size uplthe fire. A determination is_made,a§ to,which
direction it is* g?ing and what is in its path. They gﬂﬂsider the:
rate the fire 1s fufning, the time/ of day, weather conditions, "
fuel types, ard the &'ze.or lengtl

of fire to be controlled. A
survey. is.misde to|determine hazards, natural barriﬁrsﬂ access
roads, water sources, manpower, a d escape routes. A dete:minatian
is ‘made for each fire as to the blest method of attack and "the best .
‘way to attack to. éustain the smallest loss. - There m4y: be tractors
and fire plows available (visual|47) or there may be/only men -
with fire rakes, $lap5 and shovels. Often the equipment and man-
power availlable w%Ll determine the method of attack,)/ There are

two methuds. the [direct method vnd the indirect me -hod.
: Putting swrater or sand right onto the a~dge of the burning fire
dtself, smatherin‘ the fire with |fire flaps, and fzmaving all
combustible matcrials back into the burned area ar all ways of
attacking a firé irectly, Thzse may be done safély only on
smaller "ccoli' fires.

- .  Going ahead off the fire and rvmoving all fuei from a strip

. parallel with it so that the fire 3%11 buirn up tﬂfthg Bstrip and
stop ,is an ékampleiof the indirect method of attgck. Backfifing

" in front of an ‘oncoming fire is Enaﬁher indirech method The=e

are Bafest. with large fires.

The final stagE in fighting a forest fire is to mop up. ,This

is the process of making a fire safe qnce it 1s 'under control by
naterial fhat is anywhere

'Ligxtinguishing or re aving 'all burning
" near the edge gf thr burned area.,
/

48) Light aircfaft
boss a hird 8- eygﬁviﬁw
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ef the fife 1inee end allowing him moregeffeetive control of his

men and equipment, Water bombers can move®tons of water or chemi-
cals directly cﬂ@e the fire. Both methods havé been used success-
fully for eeverel yeare. ' : :

N ;; Aeriel wildfite deteetien is a. teehnlque—{hat ie—very effeet1ve~~~
_YDne edventege of aeeiel detectdion 1s that exact fire location can
be given much more quiekly than by other detection methods. ‘Highly/'
-ﬁmebile;euppfeeeion\ground crews c¢an get to fires while they are :
. 8till small and easily! suppress them. Infrared camera and scanners
-are also being used aboard planes for fire detection at night. They
can make a distinction between a small camp stove and’ an infant

wildfire from thoueands of feet of eltitude.

. The most effeetive firefighting, however, 15 done before the
fire ignites., Therefore, much new work and research are being
~done in forest wildfire prevention. State Fore\try Commissions
employ experts in fire prevention who develop programs that will _
eignificently reduce the number of careless endjweode arson fires.

Theee types are the most numerous.

v .. Forest firefighting ie“e very dangereue job. Many fir
heve been killed. In the Great Idaho Fire of 1910, 85 per
Fheir 1ivee. Seventysfour of theee were firefighterei
: ! -
" We need to develep an underetending of the problem of forest
firee and develop an attitude of eencern toward its solution. Fo
enly with a determined effort on the pert of each one, of us can we,
"the major cause of the problem, meet the challenge aﬂd solve it.
-Asg Smekey the Bear says, '"Only you can prevent foreet fires."

_ Chemical Incidents/Accidents A ‘
- ' |

Chemieele .in daily use by the Amerieen people number in the
thoueende Meny of these chemicals are hazardous 1if not properly'
. used and controlled. Some of them could and do cause emergencies
- affecting a substantial number of people. The transportation of
chemicals is increasing as the demand for newer substances by in=
dustry increases. Rail, water, and highway transportation arexall
involved in the- mcvement of hazdrdous substances. Accidents in-
velving ehemicel eubeteneee occur daily eemewhere in the netion.

Ghemicel threats to people. are generally ef four types: (1)

inhalation, (2) skin. exposure, (3) swallowing, and (4) eye. expoeure.

" Current first aid practices should be used in treating victims.
Chemical aecidente ueuelly occur in such a manner that warning
time is very short. The cooperation of the. individuel citizen is:

—necessary for. pfomdf veporting of accidents. "SHould &vacuation
be necessary, careful attention to instructions is every eitieen
responsibility. Persons not affected by the hazardous chemical’
should not attempt to enter the danger area. Innocent.bystanders
in some cases become victims. 1If yYou can be of assistance to an
official at the scene, you should help. -

e
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‘Radiolégiaal Iaaidenta/Aacidaata‘

The widespread use of radioactive materials in industry, hos-
- pitals, and '‘power generating facilities has increased the possi-
bility of an accident. -An ‘accident could ocecur in the facility

““yhere the material is baing used ‘or in the transport of radiaactiva :
‘material. ‘The hazard to life from these incidanta/accidanta is mini-g’
mal bukt the protection of the public from unauthorized -exposure 1s
of prime aonaidaratian-_ ‘There are plans to deal with these emer-
gencles whether a nuclear generating’ facility or‘a transportation :
dccident. All of these plans require a certain amount of cooperation.®

' from individuals that might be involved. Knowledge of what to do in
the event you become invalvad is ‘important.

i

) If you ahégld witness an accident that might involve radio-—
"active materials, notify the police immediately.. (Labels may be
posted on the truck or train and on tihe packages they are carrying.)
“Then, do only those things that are necessary to rescue trapped in-
dividuaia and to adminiater lifesaving fifst aid. o

Keep paopla back un t il police arrive -and thaﬂ rapart to them
your every action. Do not leave :the scene until you have been
checked -for radioactive contamination. If you should see: any of
the labels shown in visual 49, radioactive materials are involved.

** Do not attempt to make an avaluatian of the hazard. Personnel

from the Nuclear Regulatory Commission or State Health Agency will"™
be cantactad for tachnical aasiatance ‘by Eha police.

4

e Radiological Safety Procedures

~ The fallowiﬂg aafaty rules ahould -be obaarved at tha scene ‘of
an accident or incideént involving radioactive aubatanaaa.

1. Rescue injurad or trapped people and 'remove them from im-
madiata danger. . : . : - :

2. Adminiatar lifaaaving first aid anly.. (atép bleeding,
arzifiaial raapiration, etc. ) '

3. %Stay out of smoke if there is a fire.

. C § )
Fight Eira if necessary to save lives.

5. ;Da not eat ar\ﬁriak while. in the area and until you have .

. been ahackad for radioactive contamination. If you should become
cantaminatad the Nuclear Regulatory Commission or Public Health
Rapraaahtativaa will advise: you of the. necessary actions to take.

E. *DD not remove, handla, or use aﬂy matarialé at tha scene
and adviaa others to do likewise.

7. 'Inform emergency services personnel of your actions prior
to thait arrival. -
A . g




Visual 49
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. A parsanal decisign has to be made at/ the scene af an acgi—
dént as to whezher yOu want to get irvolved. :

i l
Gcnclﬂsian -

= B O . : e
' . . :

Disaaterg ‘and emefgéncies take many farmsi A simple:incidéntk

may grcw into a major emergency i, it is not properly handled._:A’{.
certain amount of knowledge of what to do and safety précautions

- to abserve could -save lives and m;uimi%e the emergency condition,

If you will remember the safety rules and ‘observe them prior to
~and during a disaster or emergenzy, them you will have helped
officials to solve the problem. ‘hie will eunszble cfficials to
use their time and resources to the best ;dvantage.

§ . : : ; . .
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.. CHAPTER TWO . . ' .

S .~ SURVIVAL IN OUR NUCLEAR AGE

x.f;,,-! o L ;-"n,IntreduetIon

» Threughout hietory man has:. euffered'frdm ‘the destruction
~.caused by natural and man-made disasters. -He has seen count=
" less lives 1lést and immeeeurehle suffering from floods, hurri--
" 'canes, . eerthquekee, and other natural disasters. He has -also.
Experienced the worst of all man-made dieeetere3=s"wer.' Tedey
o ‘man is.still facing these- dieeetere, still struggling to survive,
~* .. 'both as .an individual and as- a species. Of all" the formidable- )
' ehellengee none poeeeeeee greeter dangers than medern neeleerf
warfere., :

The develepment of neeleer energy has ereated ‘a new and uns'
eertein element in man's world. Nuclear energy has served a
variety of peacetime uses. However, the" possibility, of destruc~-:

~ tiom through the use of nueleer weapons does- exist and is & eeversf
ending t%reet to men g etruggle for a peeeefu; exietenee..
. Sinee it was first ueed the atomic bomb hee muehroomed"
Jinte e eloed that threetene ell menkind (vieuel 5D)

The two bombe drepped upon Jepen ‘in Auguet 1945, were very
emell compared to. the destructiveness of modern thermenueleer
weapons. This fact is made even more. startling when we- realize

: th&t one of those bombs, the-one ‘dropped on- Hifoehime, killed’ :
. ‘68,000 people, injered enother 76 000, end_deetfoyed more then_
R - 7 DOD buildinge."' : e ) R o
o . - . , _ . . . S

The - illustration (visual 51) ehowe the deetfuetive force of.

one’ twenty megeton nuclear weapon as eampered to. the eoeveneienel :

?exploeive TNT : f 7 S _ R . _saé

The Preblem It 1s estimated thet the two mejor nuclear

pewere -= the ¥U. S.. and the Soviet Union == each. possesses over
. .5,000. 0f theee neeleer_weepene.f The problem” for the world is
'freven more evident when we reeliee that -as of 1975 many other
fnetione have ﬂeveleped or._ are develeping theee pewerful weepone
of. deeeruecion- S0 T “ L
: with the beginning of the."Celd Wef" between the U 8. and
.. the Soviet Union . following World War II, the friction. between
: the two powers has. often brought: the world to the brink of nuclea
disaster, .With the development of missiles eepeble of etriking
" countries thoueende of miles away in just -a few minutes, the ..
I reality of what could happen has heightened world tensicn and
fear (visuals 52 and 53).- The Cuban missile crisis (1952) ehoweﬂ
”the peeple the dengere inherent in the cold” wer. Lo
"World erieee and eonfliete heve also inereeeed the chances
fer nueleer war. The Kereen War in the 1950 8 raised’ thie vitel
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c fasuey Mora tecently thé zonflictg in Southeast Asia and the
Acgntinging crisis: in“the Middle ‘East have.added: to the iear
that a nucléar war - might result ffom augh caﬁfliﬁts. '

1 i

_? ‘ This danger of nuclear disaster has increased because nf e T
“the number of nations currently possessing nuclear weapons. Ast
of 1975 ‘there are at least s8ix countries who posaess such. weap-
ons. This number will increase as more nations develop. the_
~=tachnol@gy and[tné desire to .build ‘them.”  As this happens afid.
as conflicts bétween ‘nations gontinue to ogcur, the ghancesAfo:'
Wwill inczgasé,j : - S oLt

i'sastew then must be seen as a real threat. The
h'e- situations and events existing in the world to- .
day make . 80 It 1s this fact that -has led to a ‘concentrated
- effort*by gove nment and by some individual citizens to. estab-"-
‘lish means of urvival We gan surutué a HHEZEQF war. (visual

selvea fram the dangers invclved For if it should ever happen,

there. will be no second chance to prepare.’ Survival dspeﬁds on T

planning and prgparzng now. L

We are all aware of. thé dgstructiveness pDSEESSEd by today's
‘conventional (non-nuclear) bombs. We saw this daily on our tele=
xvision sets as we watched the news reports on the conflict in
. Southeast Asia. We have seen vagt areas of land seemingly de- $
molished by numerous explosions of bombs dropped by “Phantom jets
~and B-52's. Yet even with the appirent destructiveness of ‘these .
. weapons we were constantly reminded that the Viet Cong r-and-North
‘Vietnamese were able to-.survive such violence by seaking pfotéﬂ—”
tion from these bombs in. deep underground bunkers and reinforzed
shelters: A . _ : . . . : S
-y , : , o . . L

.« linlike conventional bmmbs there is no adequate sheIter from

the explosive power of mgdern nuclear weapons.' The- picture of.
the ‘destruction that took place at ' Hiroshima testdifies to. the

~ immense destructive capability of nuclear explosions. You need’

- also fo femémber that the Hiroshima A= bomb was very small when -
:amparad to what ‘used to'be called thé modern "H- bomb." The :
explosive power of the two bombs dropped-over ‘Hiroshima and
Nagasaki was measured in terms of - thousands of tons .(kilotons} kK

—of TNT fvisual 55A). Today 8 modern nuclear weapons are mEE§Ufedff
in terms of millions of tons (megatons): gf TNT. Visual 55B shows
. the Extent of ‘destruction caused by today's modern megaton nuclear .
weapons. As you can se%,gthere would probably be totlal destruc-
tion: within -a- 'six-mile circle of e point of explosion. How °
does that compare with just a few’%eet for the conventional
bombs used during World War II and the Vietnam conflict? . For a
better understanding of what is involved find on a map the o
center of your town.  Using the. scale on” the map draw a circle

~with & radius of" three miles from that center. Da you live in-
or mear that circle? What would happen to the homes , buildiﬁgs.
and people within that circle should a modern thermonuclear wea=-
- pon explode in the center.of your city? This is not to.say that
yout city would be a target for an enemy missile.ﬁ It probably -

g
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'MWQuld_goﬁi Quite obviously we do not know WhEIE the bnmbs - -
would : draﬁ,, But it is:also vaious that we need some plan that '
can be utilized by every state, -local dommunity,  and even the
‘individual to incfease the chance Qf survival should it EVET’Y; \ /
happen. o _ - . - 3 : o

Driginal Survivai Plan , The original ‘plan devélopéd;iﬁ the
U. §. for Euﬁvival in our nucleéar age was, K based upon the: concegts

" of evacuation and digpergal. It -was planned that should such a
crisis ever océu:, our response tg it would be very similar to /‘
our response to natural~disaste¥s. During a natural disaster,'f;‘
guch as a hurricane or- fléed,,peeple are evacuatéd to safer argeas. /f

,_During a nuclear disaster we ariginally ganaéived the idea af/ Ny
moving. péaple?out of the population centers into the eaﬁntrys;defﬁX

ﬂand even ta tcwns in the gutlying aréas; Thesa pecple would;ba;

- in armagias, sEhoul gymﬂasiums, and’ athér lafge buildings.; Dnce
the initial attack ‘was over, the people would ;hen leave these
"receptigh centers" and move back into the area to clean up and
rebuild. ThYou can still see signs in-some®cities: désignating
evacuation rnutes to be taken Shouid a nucléar attack Bccur.i

Time Is an[Im ortant Factor. In the 1950 8 planning for sur-
;vival during a nuclear disaster vas based upon the knowledge avail-
able. A ﬁuclaar attack was seen as a real possibilityvbut only ‘a -

possibility. We had not heard of an ICBM at that. time, nor-“had
they conceived: of satellites armed with nuclear warheads, whirling
~in space ready to fall upon their prey with very little notice. '
Before Sputnik, striking an enemy's territory was seen as a time
consuming procedure, whereby Ehousands of planes: wguld be laun:h—;;h
ed and hours later reach their target.. How efféztﬁve they would
be depended upon their number and their ability to;get threugh
“enemy defenses. Under these conditions time was not 'as critical
~a factor as i1t has now become. ,Evaguation and dispersal of peaplé?

et

-could ‘have taken plaee._,: . . ‘g,r

, The launching 6f Sputnik by thé Soviet Union- ié 1957 and our -
own satellite a year later painted out the significance of these
new "rockets." In our modern nuclear age we.talk not of attacks
taking a fey hours but- -the possibility that tha* eﬂtire war will .
only last that long. There dis a- pnpular song that! ends with.the - .
line e I 11 see you when the war is over; an houdr and'a half

. nowﬂ Bombers carrying niclear bombs wguld nat be the prime
- means- -of - carrying out a modetn nuclear war. Instead, ‘from under
the ground under the water, and out in space,“tgday s modern _
missiles would Eling themgelves -upon théif enemyf taking only’ S
minutes to tfavel thausands of miles.*% [ o o o~
‘A Nucleax Rain: The Worst Disaster of All; As we realizé

the diffi:ulty of trying to provide protection for people from -
the blast, we also realize that blast destruction would not be-
“the majar danger from nuclear war. In .the event of a nuclear
war it is estimated that only ten percent of the land surface -
of the U. §. would experiange the Ejpe of’ deatruztion that is
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seen in the Hiroshimr pigturc, We might,ask ‘ourselves,. why
worry? Surely most of the. country s population would not be
affected by such blasts. <This is tyue. ' But a new threat .
appeared on the scene during the Jate 1940's and early 1950' s
\that has since made it a neeessity for -a different type of
p:atégtiﬁn. : : .

=

Since the first test explasicn in 1944 4, we have known that;

nuclear weapons,- when exploded, produce 'a trémendous amount"of

“heat. and blast. This destructiveness is, better illustratedAin
visual 56 ' The small destructive pover of the atomic bomb
dropped upon Hiroshima in 1945 accomplished in one second what
"ittook eight days of - continuous bombing with cunventional wea-
‘pons to do at Hamburg, Germany. Howevei,; 1t was not until after .
étnmmer of years of testing such weapons’ for their blast -and
“heat’ effects that we began to see sométhing moreé .threatening

‘to man emerge from the mushrogm cloud ‘The new threat was --
FALLOUT : ' ‘ : .
é%llou : nadicactive Dust. When a nuclear 3331051an?taﬁé5

place on or near the. grcund great quantities of. pulveriSEd
earth and. other debris are sucked. up, into the p cléar glaud
(visual 57) . There the radioactive gases profluced by the ex-
plosion are absorbed- by ‘theage debris produci;g radioactive pars*

"ticles (visval 58)., Withis 24 hours most of these pafticles

~will fall back to the- ground as radioartive dust and ‘'sand called

fallout (visual 599 ' The-smaller particlés take the longer time 3

=T

“‘tuifeach the ground., These radioactive parti:léﬁ‘give Gff' very

démgerous inviSible gamma ‘rays -- like X rays ~---which can kill

D:'gﬁjmfe péOplE as they penetratg the bgd¥%ig;large quantitles.
] e

callout radiation cavses death by destruying 1fving aells

the body. 1If enough cells are destroyed in a short period

time (within four days for the average adult hiuman being),

;he blody will be unable to réplace them and daath will usuzlly "

oceur, - . S : s

Its Effect upon Han. Where thia fallgut will fa 1 to earth

oo

fellowing;a nuclear-gttack depends upon wind currents and. weather °

Qﬂngiiigns. Some areas.of the country-might receive a heavy
accumulation gﬁile other areas wuuld recelve a light amount. No -
‘area, howd#éx, can be assuréd of .not receiving fallouf. During
a nuclear war¥§imast 70 pnrcént of .the U, S.. could experience ‘.

3.same fallout (visual bO) Fallout radiation is measured in

~units called :aentgena (rent- ~gens). The five, senses of. man
ywill-Hot-detect" the presence of nuclear radiation. Some type~
of detection instrument i1s required.. Different levels of ra-
~.diation ‘Kave varying -degrees of effects upon the human body.,

-¥ou can rsee. in the diagram (visual 51) these different effects.,
_The, normal person would become seriguglv 111 if exposed to 40C
raentggﬂs -and would die if ElpOEéd to 600 roentgens over ‘a short-
.perlod of time (fou daye) . lithout protection :people that were
exposed to such a~thigh level dif radidation over a shert period
of Eime could die_i In ‘the Event of nuclear war, the radiat%qn“

- e - Tl . . : . } )
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level in the area of the detﬁnatinn and for many miles downwind
would be very high, possibly many thousands of roentgens. It is
this fact that causes the grecatest amount of concern today. If
we are to survive, we must pfotegt ourselves from this threat,

We Can Protegt Qurselves. The entire surface area of the
United:.States would be affected by fallout. Even though it is
not pnssible to run away , it is possibla to protégt GUfselVés

time, distance, and shielding

It is believed that the, first 24 hours after fallout be-

. gins will be the most dangerous period for the people in

the area exposed. It is during this period that most of the
fallout would descend to. the ground and the intensity of the
radioactivity would be at its highest level. We. can shield
ourselves from this radiation {f we use the.right materials.

" Heavy materials such as:.concrete, steel, and earth provide ex-
cellent shielding from the penetrating gamma rays (visual 62).
Thus, protectinn from fallout can be offered by existing build- :
ings. This ig where -he more than 220 million shelter spaces
identified in the National Fallaut Shelter Survey were found.

Time 1is an inportant factg: when seeking p:otecticn from
rzdiation. Radioactive fallout bezins to lose 1ts potency
shortly after the detomation of the weapon. This decline in
the radiation threat is called "decay." The decay is very.
rapid over the first few days ind less over the first few
months. It is anticipated that in many areas a two-week
shelter stay may be necessary. Time can be utilized to our
advantage when dealing with nuclear radiation. An example of
the rate of decay of fallout radiation will illustrate what
you can expect. An outside radiatian level of 500 roentgens
per hour one hour after detonation will have decayed to: 50
roentgens per hour in seven hours. In 49 hours or approxi- .
mately two days this radiation "level would have decayed to five
‘roentgens per hour. - This has been called the seven-ten rule,

a method of est imating future radiation levels. Distance is '
~also a factor when considering the nuclear radiation problem.
The further yocu are from the radioactive particles, the less
radiatiun exposure you will receive. "It is the radiation

from the fallout particle from which we must pratect ourselves.
This factor was considered in designating fallout sheltpr ‘areas
in the National Fallvut Shelter Survey.

Thus, we can ptéte:t ourselves against the dangers of -

dioaqtive fallout., This can be done by shieldinp ourselves
‘rom the effect of the radiation intensity., If adequate shield-
ng is provided for a long gnough time, the intensity of ,the -
-adiation will decay to. a point where it is me ‘longer dangergus-‘

ey H

‘H

TFE partigla of fallout is not in itself" daﬂgerous.' The
- radioactive rays it gives off are what makes it so harmful 'to
‘living things. The best way to. shield ourselves is to blozk -






By i T
thésg{fays (visual - 63)., This can be done by placing material
between the radioactive particles and ourselves (visual 64) .

The heavier and thicker the material the better protection it

will prowvide. , : i Co

In our description of how * - can protect ourselves from the
dangeirs of Fallout we did no¢ sra“e that such "fallout shelters"
have to be a special type of bui) 'ng or underground bunker.’
Such special buildings can, of c. - e, be built., Private home
shelters are special buildings tha: rar- provide such necessary
protection.

It is now realized the protection "= . fallovt can bé offered
by existing space, provided the walls ans 0f are thick and.
heavy encugh to at: *% and -block most ¢f . « ways given off by
the radioactive par:+ -ies, A shelter ::  ,¢ .le basement or
inner corridor of any l~rge building {v.aual 457. A subway or
tunnel, the basement ¢ v private home. oy - l.throom in the
middle of your home can offer scme protviziism., In fact almost
all such structures cffev = cercvain deuv:e of protection. Even
your.school might be drn~lacad, g : '

-

&

The important thing ro ramember is that the hest protection
is offered by those bulldings constructed with the heavier,
thicker material. A buildiug that uses steel, concrete, or
other suc materials in its construction offers greater shield-
ing than building, constructed out of wood. ; :

7 :

The Nat ﬂéi.Shelteg Plan. Providing such shelter space
for all pers.us wherever they may be any hour of the day orx
night -- at work, at school, at home -~ is the key emphasis of
the Defense Civil Freparedness Agency and its National Fallout
Shelter Program, ‘This Natiomal Fallout Shelter Program has.
‘been -developing over the years to achieve this goal. o

. Tra basin aspects of the program arz lotating and identi-
fyinr, potént’ -1 mass shelter spacee that exist in buildings and
oth 1 structures and educating the average citizen as to how he
can build his own personal or home shelte? for protection. It
ig huped that through both of these proceduras eiiough sheltér
space will be available to provide adequate protection for all
the people in the U. S. - o ’

The Initisl Step: Finding Shelters, In September, 1961,
a natlionwide survey of existing buildings wes stszted to locate
‘potential public fallvut shelter space. This sui.ey was cinduct~-
ed under the direction of the Office .of Civil Defense (now tte:
Defense Civil Preparedness Agency). . By 1963, thanks to the .

. added push given it 'by'the Cubun missile crisis of a year earlier,
much_of this initial survey had been cermpleted. Even-though a
large part of the population could be accomme: 3ted ir fallout,
shelter space existing in old buildings, not -.".1 tue shelters

“ were- located in the right places or with the right number of
apaces. A continuing survey has ‘since been conducted on all

3

new-buildings. and structures to identdisy sﬁaces_tha;'will"
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"schools. Is your school so designed? =~ . o -

! N ' ‘ ’ - . ’ R
! - .

provide protection. Ey February, 1966, more than 161, DDD such
struntures had been located and idéntified These structures

‘offered a combined total of 141,500,000 shelter spaces. By

Ma¢ch, ‘1975, the number. of sh&ltgr,spaces located- had reached
22~ ﬁillion! ) S -

Many of the ‘public fallaut shelters idantified ta date are .
located 'in the downtown areas of large cities and- ‘are therefore

not easily accessible to .many people, especially at night. There
‘13 some shelter in the suburbs and a considerable amount in the

basements of private homes in certain parts -of the: countfy. “But .

;in most areas there is not enough shelter for all persons wherever

they may be at any time of ‘the day-or- night.

N Sheltafs.. To inc:ease ‘the amount of shelter space avail-. .
able, Ehé ‘Defense Civil Preparedness Agency adminigtera a nation-
wide sheltéer development program. Its -aim-1is to encourage and. _
aid architects and consulting engineers .to include fallout shelter

‘'space in the -désign of new buildings and ‘thus increaée the ﬁational

shelter invgntory.

Many of the new sghogl buildings being cansqruﬁted afaund the
country are designed with 'this purpose in mind. Blackwell Seniogr
High School, Blackwell, Oklahoma, is such a structure. Not anly

-are they built to” provide ‘fallout shelter protaction but also’ to

provide much needed tornado-and severe.storm’ protgc:ion,. Brad- \; .
shaw High School in .Florence, Alabama, is one of these new =~

Thus, new.fallout shelter épégaS;imeétiﬁg minimum standards,

‘-are being created all the time.* An additional six million spaces

are expected to be 1ogatgd each year from néw construction and.

‘improvements - in existing structures. Can you locate the buildings
. in your areas that serve or could serve as shelters in time of .

emérgency?

+Know Whe:e They: Are. A basic problem t@ ‘this shelter survey
program does exist.. All the shelters in the world would be of

little use 1if the peaple -- you,.your mother, father, sister; R

and brother -- did not know where they wetre and - did not use them.
This 1is- anothef aspe;t ‘of the National Fallcut Shelter Program.

\ Dnca a building hgé been 1ocated which foers the_requifed
amaunt of fallout p:ctection, that builéing is marked so that
the people will be aware. of it. Practically everyone today has _
geen. the sign that designates’ a particular building a fallav
shelter.) Anyone who has ever entered buildings™ in downtown,
areas or possibly gome of our most modern schools has seen the
familiar 'yellow triangles in the black circle that signified

- that building as having fallout shelter protectibn within it -

(Visual 66)." Any building boasting such: a marking has-met

. ‘certain minimum requirements of pfdtection. hesé fequire-
- ments include (1) a minimum fallout protgctign feutor (PF) of.

405 (2) space for at least 50 people, each having ten square -

.. feet of;:ocmf_and»(B);adequage ygqtiiaaiop;_ Only after meeting
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"these requirements are buildings, tunnels, caves, etc., consid-
ered usable as fallout shelters. It should be pointed out that
the owner of a building must. consent to its use as a shelter

" before it can be designatéd as such., The owner affers the Epace
free of gharge :

Iha Answer Lies in Your Cammunity Shelters. The heart of -
"the program is the concept of. ZQQ&Z public or community gheltérs.
Such a system of shelters is seen s essential to emergency readi-
‘ness both local and national. - The local cﬂmmunity and _its govern~
ing bodies hold the prime respoﬁsibility for making ‘this program
~an. effective. system of protection.  The basic. tenet of the atire
-civil defense concept, stresses this’ idea -~ that civil defense
i3 by law a joint responsgibility of the federal, state, ‘and local ,
governméntg Fach has a diStinctive\aﬂd complementary role. At'

\the -same time it 1s recognized that the local QQmmunlty is where
‘the action is -- where lives are lost or saved. .during a disaster.

~How well has- your community performed 1its role?. For ‘most of the
"population such public shelters provide the beat answer to fall—
out prutéction. oo

“A. tvpiéal pubiiz shélter in ‘any community might resemble the
diagram of the building in visual 67 In such a building protec= .
tion from fallout is offered in a number of places. The center
rooms of the -building offer greater protection than-the duter:
ones because you are farther away from the radiocactive particles
and there 1is a gredter amount of material (walls) bétween you
and the radiatien. The basement of such a building would allow
even greater fallout protection because of the added protection
- of many floors of material”above you and concrete and earth -
- around you,r'However, the central core of the building would
fstill offer a considerable. amount of pfotegtioﬁ. ' :

- . N

Public shelters are alsa found in such placég as -the gub= "
way system of New York. 'Many Gaves are also to¥%be used as publiec
;sheltars. . Cathedral Caverns near Grant, Alabama, is planned for .
us”? as a public shelter in. the event of a nucléar war. A series
of caves located near Anderson, Tennessee, pravidea shelter space
for some 15,000 Tennesseans in the area plus”  some 25,000 Jackson
County - Alabamians. Many of these caves have bean stogked with
5upp1ies_ _— - -

. Publig ahelters offer many advantages Mest of the public.
'sheltera in the U. S. today have been.stocked by the federal
government with ‘the minitum of.supplies that would be needed .
.(visuals 68, 69, and 70) These -include food (survival crazké:s),
water (one quart per person per day), medical supplies,’ sani- R
tation ‘kits, and radiation detection equipment for use inside - ,.
the shelter.. This minimum amount .is baséd upon a shelter stay
of two weeks. After considerable research in this area con-
fﬁgerning the .time needed for the intensity of the fadiatian to
decline (decay) to a safe level, a two-week stay has been esti-=
mated to be the minimum .time ngeded . All marked public shelters.
also offer at least a minimum protection factor of 40, Thigs -
means that a radiation level of 250 roentgens per hour outside
‘wcu;d produce a Leadiﬁg af two roantgens per hour inside 1if the-

K
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" ghelter protection factor were 125 (visual 71).

In addition to these advantages, as a member of a group,

a person may find that he is better able to face the problems
involved in a two-week shelter stay, botk physical and psycho-
logical. You zould expect to find in a public shelter many
people with desired skills that would not be Available in
private -home shelters. The Defense Civil Pf%%aradnaaa Agency
has programs for the training of personnel .to staff these -
public shelters and serve as leaders (managers) in them.

- Thus!, the chance of better organized activity ahd better under=
etanding of tha problem you will face can be found within a

~ public shelter. There might also be experts in othar areas,
.8uch as doctors, who could be of service- fo you.

_ Probably, one of the baat‘advantagaa of=public'ahaltara
lies in the area of humdn companionship. During times of.
stress and sorrow, the fact that other people are also. shar-

- ing your problama cftaﬁ anablaa people to endure severe hard-
8ships. 1In-a public ahaltaf you would have many paapla w*th yau. *

T =Publia-aha1tara do, of course,: poaaaaa some disadvantages.
“Fadarally aPockad supplies- in the shelteéer will ba t .a bare min-
“imum. . The amount of water, '"survival crackers," ’aié\ianitation

equipment are not very conducive to gaining weight t would

be a tough time for -all.  Medical supplies would be available

but only on a limited “s€ale. There would be no apecial medicines

"which may be raquirad by somé individuals. (madicinaa for diabetes,

heart disease, etc. ) .Should more people occupy the shelter than
*. it was supplicd for and should additional supplies not be avail-

1ab1a, than .raticning would haveé to be uaad

sFrom’ payehological atandpoint, tha normal stresses among
paopla whc find themselves in unfamiliar situations” would possi=-

. bly praduca,prablama of behavior among 'some of the. people in -
the shelter. The proper attitude of ahaltar occupants is very’
important during this stay (visual 72).- This is where the

,value of a-shelter-manager will come into ‘play. One of his main
.responsibilities will be . .the maiﬁtanan:a of- prope: ahalter
attituda and bahaviof. ’ : :

Peragnal hygiana w0u1d ba a problem due to the. proximity of
paopla Priwvacy WOuld be aonaiaarably 1imitad _ N

Even though thata could be some prablama in public shelters, .=
ganafally speaking, the advan;agaa far outweigh the diﬁadvantagaa.
Thig 1is’ eapaaially true.for those people who have no paaaonal
home ahaltari or . 1f thay,do, no .time to gat to it. :

Eoma'Sheltara. A Deairab}g Asset. The Natinnal Fa; out f%
' Shelter Program also tries to encomrage the conat:uctian of ;

home shelters. by individuals. Seéveral states have’ paaaad le-

.gislation -to, pravida tax relief to. persons, and firms including -
fallout shelter protection in buildings built ox owned by;tham.:
The gbvioua reason iakthat it inLreaaaa the numhar of shelter. -

) A . # - . . . .
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spaces for proteékihg the people, and it also makes shelters
available to those people who are at home in the event of a
‘nuclear attack. Private shelters can also be utilized as '
protection against certain natural disasters such as tornaé
does.. In fact, many people have adapted their original "storm"
shelters to serve as fallout shelters as well (visual 73).

: There are some basic advantages of a home shelter. In a
private shelter the only limiting factor for the amount of

food supplies 1s the space avallable in which to store 1it.
"Survival crackers'" or limitation of water supplies need not
.exist in a private shelter. ‘You can stock your shelter with

as much food (so long as it doesn't require cooking or refrig-
erating, of course) and Water as you want. You should keep.

in mind, however, that you will need more 'than just food and
water in the shelter., Many\additional items should be included

,1n order to give you the best possible chance for survival.
g . i

The amount of privacy and camfort of a home shelter is glso :

up to the individual. Only your immediate family would _stay™
' In the shelter; “thus ‘you néed not warry abaut gtrangers or
“their behaviot.\ - . g

: \

Even with these advantages we must also see that some
obviaus diéadvantaéés exist. First and Eoremést s thé ques~
offers. - W*ll!ig have a pratactian factor Df at least 49?

In building a home shelter you should be careful in constructing.
it to be sure it can meet this requirement. An advantage re-
lated to this is. that with a little knowledge af what is needed
you can inc¢rease the protection factor of a: private shelter
above that of a public ona. Another disadvantage comes fr M

might be f@und in,a public Iallout shelter.

It is.to your advantage to have a home shelter, however,
even with! the disadvantages mentioned above,. for it will be
ganvenient-fpr use in all types of emérgég,i'

=

Sﬁme Txamplés of the types of hgme shelters that have been
built forjuse Are seen in visuals 74 and 75. - Note that 1f you
have a ba$ement under vour home-,- half the battle has already .
been won,| ;The basement itself offers ccnsiderable. protgctian.
It would" $imply be a matter of walling off an area with the
right matérials and providiﬁg additianal protectign ov&fhead to
have an a%Equate shel ter. : _ : i .
- :
Your Jlocal civil defense OffiCE ‘has available a.considerable
amount of [information with regard to building and stocking
"shelters.| They will be willing to offer'all the aid possible-
in helpini you learn about fallout shelters. They are alsa the

prime—source for any other information ccncerning disaiper pre—
» parédnesg; bath natural and nuclear. ,
- We hale stregsed up to Ehis pﬂint that fallout shelters
N ) I
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would enable us to survive a nuclear disaster. But we still
might ask just how effective such a shelter system would be.
National priorities and strategyv could dictate a change in em-

" phasis =- possibly a system of blast ®shelters as well as fallout
shelters. The graph (visual 76) illustrates the number of lives
that .could be saved through a Ndtional Shelter Plan. Numbers

are very ccld and meaningless to most of us, but when we think

of them in terms of individual human beings -- you,. your friends,
your family -- they then become very important.-to us.

New Program Elements. Defense Civil Preparedness Agency
has expanded the range of protection options to the American
people. through several new programs. These include: (1) a
redirecte¢ed and streamlined shelter survey, to identify best-
available tlast protection in higher-risk areas; this survey

is also des' zned to identify protection from various peacetime
disaster efievts, (2) community shelter planning in higher

risk areas that emphasizes use of best-available protection
‘against divect effects (blast, fire, initial nuclear radiation);
(3) contingency planning for relocation of population from
higher-risk areas during periods of intcanse international crisis.

:In chapter three you will study civil defense in other nations.:
An expanded Soviet Civil Defense Program praovides for the evacua-
tion uf certain citizens from the major population and industrial
areas. The United States Government must have similar options
to meet challenges by other nations.

-These new program elements dEVElapéd by DCPA are designed
to complement, not replace, existing plans for the sheltering
of the population. Chapter four contains additional information
about Crisis Relocation. Plans affecting your area will be made
available to the public as the necessity arises.

The preparation of a nationwide fallout shelter system is
the best possible safeguard we could have agaiust the total
destruction of our people during a nuclear disaster. It poss-
esses the life-saving capability required during such an emer-
gency. The shelter system is not the only aspect of the "sur-
vival" program, True, it is the key element. But it could not
properly function without the assistance of a number of other
programs that are part of the overall program objective -- the
“survival and recovery of our nation from a nuclear holocaust.
These additional parts of the Civil Preparedness Program deal
with warning and emergencg. -

Civil Defense Warning System. One of the essential sup-
.porting systems of the National Fallout Shelter Program is the
National Attack Warning System. - For peoplé to receive the max- -
imum benefit from the fallout shelter system, they must receive
timely warning of an attack so that they can move to the best
shelter protection available. As nations have developed more
advanced means of striking an enemy, this warning time has
steadily decreased. Thué, we need every second we can get.

s 97



The present Civil Defense Warning System is like the entire
Civil Defense Program itself, a combination of federal, state,
and local systems. Federal warning systems are designed to pass
warning information to strategic points within each state. The
state and local governments are then responsible for warning the
public. Using advanced techniques of communication, this system
interconnects federal, state, and local systems into a single
warning network (visual 77). '

The central core 5f this warning network 1s the federal warn-
ing system known as NAWAS (National Warning System). Almost
instantaneous attack warning can be provided to all the states
from 1its three warning centers located throughout the countzry.
These include centers at Denton, Texas, and Washington, D. C.

The main center is located in Cheyenne Mountain, Colorado Springs,
Colorado. 1Inside this mountain is a-huge hollowed~out cavern
containing a number of multistory buildings. These buildings
are actually built on top of giant springs to absorb the shock
waves of a nuclear explosion striking nearby. It is in these
buildings that the main coordination and control of the entire
military defensive capability of the U. S. are handled. It is
also 'from this center that attack warnings are received and sent
to some 1,700 warning points throughout the 48 adjacent states.
Hawaii and Alaska receive their warning by means other than
NAWAS. Warnings are then sent frim these points to the total
population of the United States by many different means. :

Basic to this warning "system {s the detection f an attack
upon the U. 8. This is provided throiigh a joint United States-
Canada defense system, the North American Air Defense Command,

and a system of surveillance satellites.’

Radar stations are located throughout the U. §., Canada,
and the Arctic Circle. This gigantic system of rada+ sites
exists to provide detection of an attack upon the North American
Continent by,both planes and missiles. In addition the Samos
"eye-in-theisky" satellite system maintains a constant watch
on entire -hemispheres of the earth. They are able to detect
the launching of an enemy missile at the moment its engines ig-
nite. Thus, we are able through the detection system to provide
immediate warning should a nuclear attack occur. The ten to
fifteen minutes warning time thus provided does not compare to
the hours we would have had in the pre-missile age, but even
this short period is better than nothing at all,. If it is
understood and used by the public properly, we will bé able
to save additional tens of millions of lives. Who would want
to do otherwise? e '

The question now arises as to what happens when the warn-
ing is issued? There are many methods available to inform the
public to seek shelter. Al]l of them will be used. Television
and radio stations will broadcast the warning and then go off
the air. Certain designated stations will continue to transmit,
however, -in ord=sr to pass information from local, state, and
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National Warning System (NAWAS)

Warning Centers
* OCD Regional Offices
Siate Warning Paints

= Cantral Circuit

= Warning Circuits
=  Warning Points

A WAVERING TONE OR SHORT BLASTS FOR 3 TO 5 MINUTES -- -
ACTUAL ATTACK AGAINST THIS COUNTRY HAS BEEN DETECTED --

A STEADY BLAST OR TONE FQE 3705 MINUTES -
LISTEN FQR ESSENTIAL FMERGENFY INFDRMA’IQN !

o " Visual 78

-
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even the natianaL gavernment along to the = - . :. This 1is

Fthe Emergeney Broadecast gygtgm Police ansa oo will use
their communication and sitén equipment to in: -~ he public
of the need to seek shelter. Many communities ' . '"special”
siren systems that will allow then to sound a W¢o . ‘ng over a

wide area. Does ygur community have this system? If so, where
are the sirens located? f

The siren 15 the preferred common outdoor warning device.

Should your community possess such a system, lexn its signals

80 that you will know when and what actinn to take. There are
two basic signals -- alert and attack (warning). The gttention
or alert sigrnal is a steady blast or tone .fcr three to five
minutes. It is used primarily for peace: lme emergeuncies and
means that- you should listen for essential emergency information.
. This information may either be provided over the radio and tele~
vision cor over the siren sound systeuw ivself. .

The &tta&% warning stgnal 1s a wavering tone or short blasts
for three to five minutes, and i: means that an actual military
attack has been -detected. TIf you hear such a.signal, you should.
take protective (fallout shelter) action immediately (visual 78).

Emergence and Kecovery., We have pointed out in the pre¢ed§ .
ing sections of this chapter the destructive potential of nuclear
weapons and the dangers from fallout that would result from the
use of such weapons. We have alse emphasi;ed the steps we as
individuals should take in ovder that we might survive such a
catastrophe. We must now look at what will come after such a.
nuclear war. c i :

A .
As the radiocactive level decayg, it will be possible to be-
gin emerging from our shelter. As time goes on, these brief first

trips will develop into permanent ones. At this point we will
begin to consider the recoyery operation. We must look arcund
us. What will life be like? How much of the old will remain?
How different will 4t be? e N
One thing is for certain ~- there will have to be & tremen-
dous amount of readjustment by each one of us. Life will de-
finitely not .be that to which we have been accustomed. There
will probably be no late movies on television. We may not be
able to take the family car to the novies, Lo get a milkshake,
‘or to tnke a gquiet drive with our girl or boyfriend. Collecting
records or wearing the latest "'mod' fashions may have to rease.
There probably won't be any more records (or power to spare: to
play any old ones we might have), and the clothes we are now
wearing might have to suffice for a long, long time. Remember
how warm and loving "Ruffles,' your pet dog, was two weeks ago?
=Therg probably will .not be many pets should a nuclear war occur-
In fact it will probably be a rare occasion when you will see
a wild bird spread his wings in flight across the sunlit sky. .

-8odunds very bléak, does it not? That is the way it may very
"well be. We need to become aware of this fact before and not

"
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after it happens. Only by learning about it now and under-
standing the tremendous tragedies involved will we know that
the better path to survival lies in preventing it from hippen=-
ing. The world must acquire a spirit of underscanding- and
cooperation, of friendship, and trust if we are going to live
on this big marble ball we call the earth.

But let us look again at survival. We h-ve not said in

our description above that people would not survive. Our em-
_phasis in this section has been on just the opposite. We have

stressed again and again that people will survive. We have
shown the means available and the methods by which such survi-
ral can be realizad. What we have said, however, is that this
survival will not be fun and games we were familiar with as
children. It will be very difficult. There will be severe
hardships. There will also be much sorrow and pain. But human
beings have triumphéd in the face of disaster in the past and
they will continue to do so. Life will not be the same, but

it will still be Zlfé.

.. Survival and recovery following such a disaster will dot
depend solely on the individual. As we saw in the natural dis-
ster section of this text, plans exist for and organizations
are ready to aid the victims. There are elaborate plans and
preparations for relief to people following a nuclear disaster
as well. We will not be alone as we attempt to recover. What
are these organizations and plans? Whére can they be found?
Let us look around. Part of them can be found in our everyday
way-of 1ife. Our local and state governments, in cooperation
with federal agencies, have established plans and procedures
whereby necessary aid can be provided to those people in need.
Governments have plans to assure that all citizens get an eq-
uitable-share-of_available resources. to _meet their needs. -
Public shelters might remain open to provide housing. Food and
water supplies will be controlled and checked by local govern-
ment and civil defense authorii:ies to insure both its availabil-
ity and its safeness. Rationing, if needed, will be handled
by these diffEIEﬂt-agengies; : :

\M

a

3

publi; servicag, focd dis rribut;gn, sanitation, public utillﬁies
for power and medical facilities. Govermment will also be vi-

tally concerned with- the preservation of law and order following *
such a disaster., Not only will existing law enforcement ‘agencies

be used, but the Nati@ﬂal Guard and éven the army will play a
role in this effort (visual 79). ’

Do not, however, get the idea tﬁat follcwing such a nuclear ..
disaster or any type of disaster for that matter that the ’
national government will come riding over the hill -~ as a big
brother <- to magically wash away all your problems. This
simply is not the case. The Federal Government will play a
vital role in reatoratian, but mage in the area Qf gooruinata
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Visual 79
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overall Civil Preparedness Plan for the U. S. in the
uclear war is "self- -sufficiency." €£ivil praparedness
3 ses local and state preparedness and local action to with-
stand a disaster and recover fo llowing it. Thus, we might say
that the real concept of civil preparedness is the concept of
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the individual human being with his own knowledge ~nd effort
~1n cooperation with the people and agencies surrounding him
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Aruitoxt provided by Eic:

providing for his own survival and recovery. If you as-an in=-
dividual look upon this with the awareness and undersﬁandlng
required, 1t MLZ[ work, .




‘CHAPTER THREE

€IVI’, PREPAREDNESS IN OTHER NATIONS

Introduction

. As 2 means of comparing what we have done and are doing
in civil preparedness with that of some other couniries, a
brief summary of what they have dpne is given below. As you
will notice, .some countries requike that the entire population
take courses in ecivil preparedness training and participate in
other civil preparedness activities.

Cuba

-

The civil preparedness program in Cuba is centered around .
the use of underground shelters. Most of Cuba's shelters are
found in existing caves and tunnels. Others have been dug
for that purpose. There are more than 3,000 caves and tun-
nels that have already bpeen made ready for use in the event
of a nuclear war.

3ome provinces of Cuba have constructed underground hos~-
pitals that,.in z11 probasbility, could continue to operate
- during and after a nuclear attack. They also have other under-
ground facilities either under consfruction or in the planning
stage. ’ o

A

Switzerland

“Although Switzerland is traditionally neutral when her
neighbors are. at war, the Swiss people have developed a fine
shelter program for their protection in tne event of a nuclear
war. Their shelters are of two types. One type is for the
civilian population. These are deep caves that have been
made livable and stocked with food - :d other things necessary
for shelter iiving. The fabricated military shelter constructed
like modular stnrm pipes is the second type of shelter. These

o " ghelters have leak-proof doors and contain such 'supplies as
food and furniture. They are made in sectioms so that several
can be connected together to accommodate large groups of mili-"
tary personnel. '

Egypt
" Egqypt's civil preparedness is also centered around‘a shel=-
‘ter program. They are mow in the process of stocking their
shelters with the most advanced supplies. Elaborate equip-
ment is provided in each shelter. Mobile medical tézams have
_been trained and provided with the most modern treatment tech-
niques to be used in shelter living. ’
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"Israel

The people of Israel have deyeloped a civil preparedness
organization capable of operating at peak efficiency during
emergencies. Their name for civil preparedness is Haga. Both
men and women are required to serve in the organization. Haga

members serve within a public commissiun commanded by tine Haga

Chief who has the rank of Colomnel. Local commanders and com-
missioners are responsible for Haga in.the districts and towns
of Israel. Their primary concern is survival during and after
conventional warfare, : - : :

Some Haga groups learn emergency first aid techniques.

- They are responsible for treating the wounded after attack.

Many of their activities involve actual experiences rather
than merely studying first aid from. textbooks. Other groups
learn such activities as how to inspeci factoriés, schools, and

‘homes to determine the extent of damages

~ The Netherlands -

In the Netherlands each citizen must, in his own interest,
take the requined measures for his own protection. These are:

1. limit fire hazards by eliminating all flammable objects
(clearing of atties, etc.).

2. Acquire Himple fire-fighting equipment to fight inﬂen—
diary bombs and small fires, and have first aid kits on hand
for treatment of wounds. ' ' '

3. Build and furnish shelters appropriate for protection
from raaioactive fallout. ) i

The ‘block chlefs in the cities shall inform the public on
the pﬂssibilities of self-protection and encourage individuals
to take these measures.

The block chief is mainly the link between the public and
the lozal civil preparedness organization. In larger cities
about 1,000 inhabitants form a block. The block command con-
sists of the blork chief and four assistants, one of which is
the adjutant of the block chief. Each group of four or five

- blceks has a communications center and two telephone operators

‘at its disPGSal.' In smaller towns each black is CDmpIiSEd of

not more than 2,000 inhabitants._

For every 250 inhabitants there is one block assistant.
In larger cities the blocks are grouped in sectors. The main
task of the sector command is to organize relief activity in
its own sector and, 1f necessary, in other sectors as well,
Each sector is tesponsible for abcut 15,000 inhabitants. The
chief of each sector has two deputies (one for the *‘health ger-
vice and one for the rescue service). Each sector has a health -
and rescue service, the latter also being in charge of "fire-

fighting. 1In peacetime these services are composed of 20 men.
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In wartime each service is rEiﬁfor:Ed with 44 veluntary help-
era. . . -

Denmark

: =

With regard to disaster rescue, Denmark's well-developed
civil preparedness program is of great importance, It has
organized a Relief Service in order to save lives and property
by direct intervention in disaster areas. This service ipcludes,
first of all, a rescue unit tgq rescue tne wounded fram ruins,
ambulance units *to deliver the wounded to hospitals, a fire- +-
fighting unit to control and extinguish fires, and a welfare
.service to care for homeless people. In addition’, evacuation,
technical, and water-transportation units, as well as many
other special units, are also included in this relief service..

Three so-called "lines of operation'" are differentiated
in this relief structure. The first line of operation is
formed by self-protection. Its jeb is to limit the extent of
light lqgal damage by using simple mgans and the help of all
able-bodied civilians. The local Relief Service directs the
second line of operation; that is, the service units which
are re'sponsible to the local authorities of the individual cities,
such as the fire brigade, rescue teams, welfare service, etc. -
Finally, the third line of operation is handled by long-distance
rescue units which can.be called for wide-spread disasters. Some
are from other cities, some from the National Civil Defense. Corps
which has at its disposal’ WEll -equipped rescue teams and spe-
cially trained personnel. -

Austria

In Aust:ia each year 40,000 soldiers will receive instrucs
tion on the need for civil defensé, with special emphasis
on self-protection. They are encouraged to spread the ideas
of ec¢ivil defense among the population after their nine months
~ of compulsory service. The Federal Ministry for National
. Defense requested the Austrian Civil Defense Union to launch
this campaign for the purpose of infofming the public.,

-Anticipating that shelter construction may soon be re-
quired by law, numerous shéltérs have already been built in
Upper Austria. : :
CEPP |
' qgina

‘The Civil Defense Program in China is developed around the
-use of huge underground tunnels to protect the population. ’
These tunnels are mostly in the larger cities. -*Many stores
and shops contain entrances to these tunnéls., The tunnels are
stocked with food, medical supplies, and other items that would
be needed in the avent of a nuclear war.' '

Mos& of the indﬁstries, factories, and small plants which
manufacture much. of China's products have been scattered through-
out the country. This makes it almost impassible to destroy any '

#
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particular industry by bombing a city or graup of cities

Each’ adult in China is chargad by the government to make
20 large bricks to be used in the building of fallout shelters.
Childrer, as well as adults, carry these large bricks to the
places where ‘the shelters will be built.,

(%
-

Boys and girls *are taught civil defensa courses in the
schools. They are also faught patridtism and self-sacrifice
In protecting their country in the event of war.

Union of Soéviet Socialist Republics
. ) . N . . 7 ; J
The maip aspect of. Soviet civil dgfense is the évacuatlan
and dispersal of- the overwhelming’ majority of Russia's urban n
p@pulatian to rural areas., Soviet research reveals that a |

nuclear dttack on an unprotected-large -city may result in e e

,“the loss of life of as much .as 90 percent of the population.
If the plan for removing most of thé city dwellers to rural
areas 1is effective, communist authorities feel that only five
to eighﬁ percent of ‘the city g inhabitants will be lost  (visual 80),

Industrial workers in cities are to remain on the jab and
take refuge in special shelters .at or-near their place of work;
but nonessential workers, school and preschool children, and.
rétiréd people age to be transPQr ed tc the country.

Plaﬁs for evacuation are detailed, including, far example,
time schedules for departure to calleeting points; the presence
of a dector or nurse on each evacuation train (or with every
convoy of. trucks); instructions .as to what each fAml;y sheuld
bring (depending on climate and season); and special evacuation
passes with a stub and a detachable S;ip for each persom. Ex-
perience -dates from World War 1I, when over ten million people
‘and over 1,300 basiec industries were successfully transferred
’from vulnerable areas to the interior. Since then, Se#viet

stransport capability bhas moved rapidly forward. The system of
rallroads alone, the backbone of they USSR transport system,
adds. about 600 miles of new line and ‘converts 1,600 miles of.
—Ezisting line to electric motor power per year. Motor trans-
portation and maritime transportation have also made great

1. strides, and the Moscow subway system, initiated-in 1932, has
grown in the past 35 years to 75 miles of track with mdre than
80 stations eregted ‘Subways now exist in Lenirngrad, hiav,~
Tbilsisi, and ‘Baku. The daily number of subway passengers in-

. Moscow is over four million. Imn addition to having'tha Experience

and capability for evacuation, the Soviets have davelcped a new
civil defénse traﬂSpart servi;e operated’ by a . speciallzed staff.

A variety of types of sheLters exist in the Saviet Union
in the larze cities. Shelters are heavily concentrated in
certain areas and are fully equipped for prolonged occupancy.
Workers who must remain in the city during and after attack

and éssential cltizens will occupy these shelters. . Subways
in five citles will also be used for shelter,’ Laggar buildings

)




GEOMETRIC CENTER OF THE CITY @ DISTRICTS FOR THE :RELOCATION OF
: WORKERS OF PLANTS WHICH HAVE
BOUNDARY OF THE SAFE ZONE - TEMPORARILY SUSFENDED THEIR
coE A OPERATION
IMITE FER N CONTR
LIMITS OPERATIONAL, CONTROL _DISTRICTS FOR THE RELOCATION OF
EVACUEES. ,

DISTRICTS FOR THE RELOCATION'GF
EVACUATED PLANTS, ORGANIZATIONS,

COMMUNITIES A AND AGENCIES S o

DISTRICTS FOR THE RELOCATION -
"OF WORKERS OF PLANTS WHICH
DO NOT STOP THEIR OPERATION

i3

., Schematic Diagram of the Relocation
f Dispersed ‘Workers and Evacuated Persons .

nd Plants,
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Visual 80
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and basements can ,be converted. for shelter living.

-0n the farms and in small towns shelters have been
made in basements, vegetable cellars, covered trenches,
daves, and mines. Filter vengilation systems have been
installed in permanént shelter locations. They also
contaln an adequate supply of bottled oxygen.

Fallout shelters in rural areas will be built when
an actua; threat of war -occurs. The populaticn has
received plans for building emergency shelters in the
short perlod of 20 to 30 man-hours of work. Although
many shelters exist, Soviet authorities indicate that
shelter construction is gtill gciﬁg on.

- At the other*end éf the evacuatién plaﬂ for urbaﬁ

' ;in the cauntry. In the rural areas stress is plaged on thé 7

protection of livestock, water supply, food storage, and
crops. The villagers are trained in technigues to protect
livestock from radiocactive fallout. Food and fodder storage
will be ptDﬁgctéd against contamination.

Provisions are being made.to evacuate essential machin-
ery and workers to the. farms. This will enable the Soviets
to. maintain production 'of necessary items in.the event of
nuclear war. ’ ’

Farmers and their families have received,guidance in

‘training the city dwellers who are to be .evacuated to the

country.to assist in food production. Consequently, if a
major city is wiped out, the Soviet Union has made plans
to provide for the nécessary food and manufactured 1tems

to maintain life.

A Educdting the public concerning survival’preparedness
is the third aspect of Soviet civil defense. Civil defense.
training in the Soviet Union is compulsory and universal
Everyone 1s exposed to it =-- school children in § rades five

- through nine, both in classrooms and in summer ¢ 'mp S 3 pre-,

draft-age men in military-sport camps and. in edu;ational

“institutions; industrial workers at their places of em-

ployment; and members of collective farms. There is multi-
ple exposure in that"civil defense is publicized at movies,
on radio and television, and in magazines, newspapers’, and
factory publications. Civil defense courses are tailored

_to the needs and ability of the trainees Farm children

for ‘instance, are taught how to protect cattle,, fn:age,,focd,
and water - supplies, as well as themselves. Factary employees
learn rescue and reclamation operations and ways/cf reducing
the vulnerability of .their shops. . ~

Béginning at the elementary level protection aéainst

nuclear attack is taught. As ai:esult of the new Law of .
Universal Military Obligation, the Soviet civil defense ‘ ’
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“effort has taken a marked thrust forward Basic military

. training of youth has been iﬂtdeucéd in the high schools

and the trade schools, as well as in factories, institutions,
.and tallactive farms. The: instruction includes knowledge
of the- prcperties of weapons of mass destruction and methods

.cf protection against them. Compulsory civil: defense edu-..

cation has beén introduced into the fifth, sixth, and - .

‘seventh grade classes of the secondary and eight—year

schools of generri educatioﬁ.

Civil defense instruction in Leningrad includes train-= -
ing ~in the use of small arms, motorcycles, and even para=
chutes. COther inducements for learning about civil-def&Rse
include visits to national monuments and shrines and sessions
with ‘'war heroes and with civilians who participated in the
heroic defense of Moscow in World War II. Instructors are
told outright to link bravery and heroism.not only to- the
field of battle but also to defending\the peaceful popula-
tion~ behind the lines -- ih the .rear. \It is an interesting
sidelight to Sov1at method$ that while. tgachers are in-.
structed to capltallzé con their pupils' inclination .for
patriotism and to enlist their interest w;th such glamorous
equipment as motorcycles, they are nonetheless cautioned:
"It should not be forgotten that studies are work and not

fun. Like any labor they require wiliful physical and mental -
L) . A

strain. o

In summer camps, where emphasis is on putting intg'
practice what the children learned.in the classroom; pen-
nants, citations, and buttons are awarded for excellence
in civil defense 'drills and exercisés. The best .detach-~
ments are singled out for gifts, and there 1is occasional
television coverage of ‘the 'exercises so that the, childten
can see themselves' on the*téiévisiqn séreen.

At industrial- plénts, contests are&held/amcng civ11
defense. squadrons with awatds for.the winners. Distinguish=
ed performances in all areas of civil defense are cited in
the press. Directors of ifarge industrial establishments,
shop heads, instruttors, and ordinary factory workers have -

an equal chance to be named, for example, in- thé%magagingﬂmh“jtfu

"Military Knowledge. Conversely, those. who flagrantly
shirk their civil defense responsibilities may also get to
read about themselves. ""Ihe Unfortunate Comrade Blinov"

was cited in the journal, "Military Knowledge," for his
lackadaisical attitude toward his civil defénse duties.

He declined to make use of the spEtial classroom set aside
for a civil defense office; he failed to acquire sufficient
training equipment. and visual aids; and those he did get

- were not kept in order. Worst of all, the 1555025 ‘conducted

_by Comrade Blinov "in content and in method are not. warthy

e

of criticism." Poor Comrade Blinmov?!
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* CHAPTER FOUR

';i " CIVIL P PAREDNESS IN TIME OF EHERGENCY

N . -«Whet Te Civil Preparedness?
- " Civil preparedneee is meny thinge to many peeple It is
”planning and preparing to cope with the conditions of "an anti-
“cipated emergency; it is individual and government response
during an emergency; 1t is recovery operetiene following an
emergency. Civ1l pfeperedneee ie ell cf theee wcrking tngether

eivi; prepefednese - helplng to save humen livee.

- - s-;;

-Civil preparedness is not somethlng new. Everything man .
has done to protect himself and his dependente from his enemies.
or from the ravages of .nature ‘could be dlassified as civil pre-
paredness. It is not some‘special orgenisetion or group of
people capable of waving a magic wand to save us from some
possible disaster. It is made up of individuals, their social
institutions, and their governments., Individual and group re-..
act@bns may save lives, limit damages, and speed recnvery during

“"and after neturel or men=mede disasters.

~ Ciyil preparedness is a joint :eeponeibility of federal,
etete; end locel ‘governments, end"en informeé public. The basic

of government to meet eesietence and rEQEVery needs Effeetive e,

disaster preparedness cannot be provided after a crieie has
occurred. Then it is too late. 'If the impact of disasters upon
people is to be minimized, it is essential that each local com-
munity and ‘each, family be prepared to respond to.such situations.
. It is local governmént that is the focal point of disaster-pre-——

B peredneee. Individual, family, and community effort is necessary
“for human lives to be eaved Therefore, effeetive disaster reg-
"ponse is directly related to individuel family, and community .
preperedneee. -

et e : e A' To the Individuel

Duting a disaster you have two eTeee cf reeponeibilitiee - to
‘yourself and’ to the’ community. Your responsibility includes ex-
ercising disaster safety skill's“to avoid further injury. You
shoyld avoid any action that would pose a threat to your health
and to others. Your second responsibility is beeieelly one of
-cooperation. During times of disaster the need for .cooperation
is much greater.:  Local agencies, both public and private, are
suddenly required to.meet needs arising from the disaster stricken
‘area. If .everyone cooperated with these agencies, rECOvery

—would—be more effective. Remember, civil preparedness is nothing.

~ more than people planning, cooperating, and working together—at——




i all. levels afbgavernmént to enable us to  survive and rebuild.
How well this works is directly proportional to how well we
plan, train, and act during and following emergencies or dis-
asters., - : S :

" The Federal Government and Disaster Preparedness

The federal role .in this partnership is not new. It has its

. beginning in the United States as far back as 1916 when Congtess
created what was then called the "Council of National Defense."

In- 1918 that council was dissolved and it was not until 1940 that’
the idea was again given official sanction. On May 28, 1940, Presi=
dent Roosevelt created the National Defense Advisory Commissdion. ’
A year later the Office of Civilian Defense was established. The’
concept of Civil Defense was given its greatest boost when Presi- _

" dent Harry Truman signed into law the Federal Civil Defense Program.
On. May 5, 1972, the name was changed again by Secretary of Defense, - -
Melvin Ri Laifd, to the Defense Civil Preparedness Agency (DCPA).

- The National Director of DCPA, in coordination with federal,

g state, and local governments, is fESpDnSiblE ‘for the development
.and execution of the following:

‘ Defense Civfl Preparedness

1. & shelter program, 1ncluding evacuation and movement to

shelter; ’ . :

2, - A chemieal, bicfogiﬂal, and radiological warfare defense
program; ) o . , S

43, Steps necessary to warn or alert federal military and
civilian poPulation of enemy attack upon the United States. Re-
sponsibility for developing, deploying, and operating military
surveillance and warning systems remains with the apprupriate

military department; . . , . : -

.4,  Civil defense communications, including an apﬁrgpriate
‘warning network, communications between authorities, and communi-

cations prozedures for the reporting on radiological mgniEOfing
and instructions to shelhars,

51 Emsrgengy -aggistance -to. state .and _local. EOVéf“ménts in
a pnstﬁaﬁtack péricd

6. - Pratection and Emergency opératioﬁal capability of state
and local govermnment agencies in keeping with-plans for the con-—

,tiﬂuity of government' . : - —

. [
7. Prﬁgrams for making financial contributions for civil _
defense purposes to the statea, : S ;

2

———w——— -8, _Plans and the ?pergpiOﬂfgf systems to ‘'undertake a
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-netionwide post-attack assessment of the nature and‘extent of
the demege resulting from .enemy attack and the surviving re- °
sources, including-systems ,to monitor and report specific hazards
.resulting from the detonetion or use of special weapons. Such
.assessment should address eivilien resources, whereae the mildi-
tary depettmente retain ptimery responsibility for ‘assessing
demege to militery reeouftee,

o, Neceeeery errengemente for the denetion of federal surplus -
property in accordance with section 203(3) (&) of the Federal Pro- ‘
perty and Administrative Services Act of 1949, as amended (40 U,S8. ~
c. 484(3)(4)); and . - ’

- f‘ 10. The estebliehment and edministretion of a Civil Defense -
Advisory Committee to advise the Secretary of Defense. =

Natural Dieeetef.Frepefedﬁeee

U‘

utilize and make eveilehle the eivil defeﬁee :

1. A p ogram t
ns system fof the purpose of disaster wvarnings.

eommu&iteti,

2. Progteme ‘to provide planning eeeietente ‘to state and local
governments in their development ef natural disaster preparedness
plans and cepehllitlee. -

. Organization of Defense Civil Preparedness Agency (DCPA)

'DCPA elthough 1oeated in the Department of Defense, is civi-
lian in character and direction’, Its headquarters is in thé Penta-
gon. In addition, there are eight DCPA Regional offices located"
at Maynard, Massachusetts;.Olney, Maryland; Thomasville, Georgia;
Battle Creek, Michigan; Denton, Texas; Denver, Colorado; Santa Rosa,
California; and Bothell, Washington. There 1s also a DCPA Staff 1
College at Eettle Creek Michigen. . S : e

- DCPA worke with the 50 etetes, Puerto Rico, the Canel Zone,
the Virgin Islands, Guam, American Samoa, and the District of
. Cefﬁmhie. Through the states we reach the counties, parishes,
and local governments to help them prepare, to cope with effécts
6f man-made ot natural dieeetere.; ; :

. The reepeneibility of the Federal Government is to provide
~overell guldanc¢e and direction as.well as finarncial and other
assistance to the states and their local communities., Their 7
~——goak-is-to "helpmletelmeemmanitiee.develop _and:maintain:plans.._.___ _.__ __ .
- and*maximum capabilities in order to actually oonduct eoordineted -
- life-saving operations in extraordinary emergenciee."a In carry-
ing out this role, the Federal Government works with all the 50
states. and 'some ‘10,000 local communities. Money and equipment have
been made eveileble to state, county, and city goverfnments to im- .
prove their. emergency response Cepehilities. ‘This is part of the .
overall .'On Site Assistance.Program" (its real title: "Local
Government on Site Operational Readiness Assistance Ptegfam") that
is: now heing eonducted throughout the United Statee. Under this

[ -
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'progfém-federel .as -well as eeete'civil preparedness staff members,
offer an "upgrading" service "to local governments (counties, eitlee,
and towns). Representatives of.federal and state government will
enter a local area under a joint federal-state-local agreement

and undertake-to survey the existing civil preparedness needs, re-
sources, and capabilities of the area; and help them formulate an
action Plaﬂ to improve the communities' emergency operations cap-—
ability. DCPA and the state agency then furnieh all possible asgsis-
‘tance' to local officials in .carrying out their action plan. This
plan includes not only DCPA and state -assistance, but also aid from
‘other federal departments and egencies which DCPA has arranged to
call upeﬁ when their programs can contribute to the emergency
readiness of communities. A.few Qf .the key government agenciles -

are National Weather Service, Nuciear Regulatory Commission, De- -
partment-of Agriculture, Federal Disaster Assistance Adminietratlen,:
and other public and private agencies.

a

" Community Shelter Planning (CsPY, begun by DCPA in 1965, en-
. courages and helps participating communities to plan for the most
“advantageous use of public and private fallout shelter spaces
in a time of nuclear attack. It-calls for each local government.
to designate the particular shelters to be used by specific. groups
'of residents, and to make these assignments-of allocations known
to all residents, either before or when a nuclear aitack is prob-
able. At present, community shelter plans are completed or are
underway in more than 2,700 U. S. counties, whieh contain more
than 80 percent of the ﬁetieﬁ'e'pepqletioﬁ.

;, o Crieie RelocatLen Plenning == The Final Step

John E. Davis,’ Di:ector of the Defenee Civil Preparedn ss
“Agency, regards crisis relocation plenning 2s probably the final

’element in the. evolution of DCPA s Eﬂpandéd program,
Crieie relocatiun plenﬁiﬁg_ean be defined as edvance arrange-
ents by local governments to tempozarily relocate thelr residents
whenva nueleer attack or peeeetime disaster threetenei =

. The role of" DCPA (and the state civil preparedness agencies)
is to encourage and help local authoritdies plan the orderly re-
location of reeidente, ‘to protect them from the effects of recog-
nized, elewly develgping threete.

, In peagetime, such threats are mainly hurricanes and floods.

eI 8 _period.of developing international teneion, relocating resi-
dents from certain areas (mostly cities) could gf 1y {féréase
their-chances of avoiding the blast, initial neelear rediatian,
heet, and Eire effecte of a nuclear ettaek.

- Such peaeetime or wertime relocatiene are coneidered feasible
-enly for catastrophes that can be entieipeted Planned relocation
is not practical as a proteetive measure against- sudden and un- i
predictable disasters such 'as tornedoee, eefthquakes, major peace- .
time accidents (plant explosions, serious transportation mishaps,




etc.), or enemy attack that occurs without warning. In regard

to the latter, the Department of Defense considers such a possi-
bility extremely unlikely. If an .attack occurs, it most -certainly
would be preceded by a buildup of extreme international tension.

‘Development of DCPA's new Crisis Relocation Program is now
well under way. During 1973, two prototype studies ge“é made,
in- Richmond, Virginia, and San Antonio, Texas. ~Thes&1§emanstrated
the feasibility ‘and value of relocating residents when disaster
threatens their community, .= : ' - B
. To test further the relocation concept, ‘identify problems
involved,; and devise the best procedures 'for authorities to use -’ ..
- in relocating and taking care of residents, DCPA is conducting
"pilot projects" on relocation planning in eight metrgopolitan
‘dreas across the country (ome in each DCPA Region). : e

o Using experierce gained in ‘the prototype studies and pilot
projects, DCPA plans' to work each year with the public officials

- of about 50 U. S. metropolitan areas (and their state officials),
to'help the eivil preparedness directors in Ehose'argas develop
crisis relocation plans for their residents. ‘

Civil Preparedness Training

The training of personnel is also one of the main functions

" of the federal role in civil nreparedness.- The Defemse Civil
Preparedness. Agency (formerly t! 2 Office of Civil Defense) oper-

ates—a Staff College at Battle Creéak, Michigan, Through\this
‘college tne training of federal, state,“and local personnel in
~special civil Breparedness courses takes place. Training is
~offered in such areas as National Programs for Civil Preparedness, -
.Civil Preparedness Planning and Emergeficy Operations, Radiologi-
cal Defense Officer aund Industry/Business Emergency Planning, and-.
many others. <Civil preparedness courses are also being offered
‘through extension services in many of the major universities.,

What Aid Is Available? S

. - Following a major disaster a number of immediate needs .are
obvious.  People must have water, food, medical supplies, shelter,
and clothing- (visual 80). 1In most disasters such-initial aid

-will have to come fron outside the*stricken area. Cities and
counties adjacent to the stricken area usually assist by.provid-

~ing rescue personnel and equipment, ,medical personnel and supplies,

_law enforcement assistance, and many other types..of.aid (visual 81). :

A 'great deal of immediate assistance is also provided in.

cooperation with local and state government by such organizations
- as the American Red Cross, ;hé%Salvstign:Armyg the Mennonite Dis-
~aster Service, and others (visual 82), ., The efforts of all these
groups are directed toward, the relief of immediate suffering
‘brought on by the disaster. Should this disaster be .of such
.magnitude that the resources of local government. and local re-
Qligf‘agencies are unable to meet the ‘critical needs of the
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"people, then the state and Federal Govern will step in and

- offer assistance, Federal agenciss can s.pplement local .and state
efforts to provide’ Emergangy 5helter. medicineE food, and other
suppliea.

_ Reatcratinn of publiec utilitiés will be df vital Eéngern to
‘all. " The gervice units of tiiese utiifties will begin work imme-
diatply to achieve this (visua& 83) : 7 ,

Emergancy public transpgrtatian can also be prov;ded in ordér

“to enable” the community. to resume its normal pattafn of 1ife as -
‘;ggon as pnssibla.; It may include transportation to relief centers.,
s—post—officesi—schools;—employment centers, “supply centers,"
agd?any cher such places. Again, it is the local and state gov-
_ernments' major responsibility to supply these 53:?12%5, but. 1if
these resoirces are" inadequate, federal’ assistan:e can be obtained.
Dne of the biggest prablemg facing the victims of disaster
is: how to start over again. Assistance. .is available to families

fo r'emérgency hausing, food, clathlng,.and personal needs.

Luw interest loans fgr rebuilding purposes are available tg
individuals through the Small Business Administration and the
Farmers Home Administration. The American Red Cross, as.a pri-
‘vate relief organization, also may offer assistance for the pur=:
pﬂgg of reconstruction. The Veterans Administfation also has the
authority to ghange the terms of loans they have made to pEBplé

. who have sufféréd losses as a result of the disaster

e ~

S Tempﬁrary housiﬂg faQ,vigtims who ‘have.seen-their homes
damaged or destroyed 1s also—available through the Federal Gov-
~ernment. The government can pr0vid2’huua{ng through the use -of
government facilities, the leasing of existimg- -structures, the
-uge of mobile homes, etc. This housing is provided without charge

until repairs can be satisfactorily completed on  the victim's™ e

. original dwelling. Again, as in the case of almost all federal

: agen:ies.

relief, this program is managed by ‘the loral and state’ government

"  For thnsg peopla ‘who fiﬁd thgmsglves out of a job because of
.the effects of a diésster, ‘relief ie available th®ough "disaster
unemployment zssistance." 'This assistance is in the form of
temporary income and réemployment services.

Additignal disaster assistance can be offered. by way of
1egal EEfvi:es far those unable to pravide their own. Martgage

have gufferéd hardships as a result of the disaster gnd are un-f
able to ‘make these paymenta. - : A :

-As_we can see; there are a great number of disaster relief
"programs that are. available to assist the individual and the
~community in time of disaster. With so many available sources
., of assistance, it would be a disaster in itself if the individual

#
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had ‘to go’ to a different place for.gach service.. In order to
see that''such a situation does not rise, the Federal Government,
-° in cooperation with the state, will establish "one-stop relief
"~ centets," cailed Disaster Assistance Centers. These centers
will be establiished in the disastér area and will house all the"
federal, state, and local agencies that deal directly with the
'needs’ of the.individual victim. This one location will make 41t
more convenient for .the individual to ‘receive assistance and to

"~ bring about hope for his immediate recovery. |

-

= ‘ . = . e
The State Role in Disaster Preparednéss

2 State civil preparedness agencies have a number of critical
functions to perform, The state agency coordinates relevant .~
federal and state programs. The &tate serves as. the coordinat-
ing-agency for financial assistance -to counties and cities.

.. Civil preparedness planning for state and. local governments is

. coordinated by the state .agency. Assistance in the ‘form of fed-

__eral and state aid is coordinated hy the state. The state supple-
ments the efforts of local public and private ‘agencies following
a disaster or emergency. The role of the state in -civil prepared-
ness might best be demonstrated by an example of state responses .
to..an.emergency. . : - )

. " When-a hurricane approaches “the coast, certain preparations
are being made by state government. The state highway agency
may begin to' alert personnel and brepare to concentrate equip-
- -ment-and manpower where immediate aid can be given. 'The. public = ,
.Bafety agency begins to review plans far evacuation. of the L
threatened area. Personnel are alerted and equipment is checked
- for use in 'the disaster area. The public welfare agency reviews
- plans for sheltering and feeding evacuees. The public health
 agency prepares for inspection of polluted water systems, stocks
‘essential medical .items, and reviews immunization prcgrams. for
"possible implementation. Agencies with a rescue capability are
.. alerted for possible service. National Guard forces are alerted
for possible deployment, since it.,is a state force. Other state
agencies with ‘disaster assistance responsibilities 11 plan for
carrying out their-role—if-the—hurricanestrikes t?z?coast. TIf
. the ‘hurricane does strike the coast,-public and private agencies
put plans into effect to alleviate suffering, save lives, and
minimize. damage to property. The state has.a vital role in im-
plémentiggjdisastersassistancé,programs. State governments vary,
~But the functions to be performed are generally the same (rescue, -

‘public safety, public welfare, etc.).

Local Governmentf
L What Is Local €ivil Préparedness? The lacél“géructure ist
"basically similar to that of both the state and Federal Govern-
.-ments.’. Civil preparedness directors and coordinators at the local
level function similarly-g@*theirxgauntafpargs at the other levels,

u
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1hey serve their chief ExécutiVE ‘(mayor, commissioner, and 1local
agencies) organizing and offering guidance in the plannlﬁg of the ...
local respoense to a disaster. They- -are also responsible for. creat- "’
ing interest, motivation, and community invglvement in planning to
cope. with major emergencies. : . .
i The 1ocal resourcestof civil, prEparedness are, all those organi-
zations—and individuals who could offer some Epééifiﬁ assistance.
"The police, fire department, and local ambulance ,jand rescue squads
would carry out their normal services during a disaster, but do ¢
" so under emergency directions of the local governmental plan The
~._ doctors 'and hospitals-of the ﬂommunity form a link in the.chain of_=
»"eivil preparedness. ‘Churches. and voluntary organizations -work un-
~ der local gavernmental and civil preparedness coordination to offer
~~-agslatance- fogd,uclgthinglmhgggigg, etc, =- that might be needed.
‘Local radio and television stations, perform such emergency—services .
.as warning and kééping ‘the .public informed.. County and city offi- )
‘eials continue to function, but with emphasis placed upon the emer-
gency services uﬁder their control. o " . :

‘When a disaster: strikea, ‘the loeal givil preparedness. caordi— T

nataf ardd city .and. ccunty governing officials move into a. "command
post" known as the Emergency Operations Center, (EOC). The "Eoc"
is a centralized point for emergency communications and coord;nation.

~From here the chief executive (president, governor, mayor, etec. )
and local department heads can.exercise the necessary direction of
. emergency operations and- actions needed to protect and assist the
citizens (visual 84). All of the regular. governmental services
of the community are centéféd here, but on an emergency basis ’
""(visual 85). Each new disaster situation 1s reported to the-EOC: ./ —
—The necessary response is then taken by the. required agency. Fﬂr— .
exsmplg, 1f a fire is reported during a disaster, the fire chief
directs fire-fighting equipmeént to the location. The chief of
police- issues orders for traffic.to be re-routed so as to avoid
the area concerned. .If needed, medical supplies and personnel .
might be sent. L ' .

The. 1ncal cgmmunity is the scene of the disastéri It 1s the
focal point for federal and state assistarce." Communities through>
out the nation are preparing to cope with disasters and EmEngnclés
Emergency operations plans are being written and revised. Modern
communications-systems for warning and control are béing installed.

- - A greater degree of readiness exists now than in the® past. <Co-=
operation between city and county governmants will further improve-
the Eméfgéﬂcy responsa gapability. : -
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Taday thera 1is much :ohce:n aver'the passibla harm man is .
doing to his EﬁviICAmEﬁt‘a A noted ecnlggist and author of’ sev~ '
. eral anks ‘refuses’ to~take out life insurance because; he iss-con-
.vinced that.mankind is doomed to annihilation in the next 50 ~ "
years as a result’ of pnllutinn and/nr nucléaf war. . &

’ircnment is afteﬁ pictured
a:tivitiés are the. sole .,
ircnment He - must however,
'ssue - and’ bé awvare of the fact :
arth, there would be. .pollution ..
prgeﬁs that natu:e, through.natﬂr

The gruwing concerd over,
frcm one side anly'-— how man

ésia érupted and spéwed milli ﬁ'
7 tank eight to ten.years far A

ach summer i‘ :hé‘apeake Bay,émenhadpn, ‘a type of fish die
by tng millinns. "Lt has - happened‘évgry gummer for as lgng as‘tan
can; recall, and it willk, _Probably continue to héppen.fiWhy? The
cause is nat own, but it is a natu:al p:atégs.’ Y o

~ When a 1ightning bolt strikeg and is fallowad by a- ghattering?”
rall of thunder, or if high winds biaw, ‘is not.this noise "pollution
Are ‘the tons of pine pall released into the atmaapheré each Epring
< polluting the air? .Does. .a fﬁIEEt‘fifé ‘contribute “to. air pollution?
Whére QHEE deep bays existeﬁ, now 4n” some instances. they have be-'"
come 8o filled as a result of- sedimentatian that they are: quite ' .-
o Ehallaw.‘ Is the natu”al procéess n£ sediméntatian to be cansiderad L
?vaa water Qf land ‘pollution? . ., : ; o !

To. the hay fevef auffere: the piné pallen!is an irritating-
and potentially harmful source of pollution, but it bfings Ecannmi
‘Succeass to the trée farmer gnd fcregtar. To the oyster gatherer
the natural sedimentationh process may be very destructivé. The ™.
sediment gaﬁers and kills-the oysters ut to the farmer the de-
position of mew“§oils along the shataﬁfram the same. sediméntatian 8
process could- b: ing, tontinuwous high yieids ‘of vegetables and other

’eraps without :a ;ezpénditures for ferttlizer. Pallutian to bne .

persan, therafa é may nnt be pollution’ to anuther.

& | .r_. :

, For our purpoaes we can dé;'ne porlﬁtianaas the dépasitian.gf )
"material into the- environmént which poses a diféct threa& to man’

or'man’'s '1ife support systém (eccsystem;. As .a result the dispgsfi_
88l of 'waste products into_-the air,_water ‘or.onto the land must ./ ..
"be measured to determine if a threat éxists. Héthvlmercurygﬁfarwm_d_
example, is known ‘to ha béen ptesent in; prehistaric animala, hut
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‘has the industrial use éné'dumping of this chemical into our
 water supply endangered man's life support system? Does the
smoke from industrialiggd cities threaten man or his ecosystem?

]

£
=

While it is easy to atudy aome of the prablems Qf pollution
in our world, nation, state, and community, we must also realize
that many people are working to control pollution. We must also
seek to find positive solutions to the common problems associated
with air, water, land, and naise pollution, but first we need to
find out why the pallutiﬁn of our environmen:/&s a grgwing prgblem.

Althaugh nature herself is a polluter, natural pollution 18
made pgllutants, however, the burden becom too great for nature
to control. Man is a part 6f the ecosyste "Ecalagy' means the
forms of life:on earth and how.they survivé, while "system" is
“their way cf 1ife. Each specie ' of life iﬂ/thé ecosystem has its

*own vital. part in - the natural world argund it, and this natural
world may be thcught of as a community within itlself. Think of

wsually taken care of by natural means,. W:;ﬁ man adds his man=

a ‘pond as one of these. communities with its’ simple plant life and
various classes of animal 1ife. The sun provides enetrgy for the =
plants (plankton and/or‘algae) by the .process of . photngyﬁthésia.

~Simple animals, can live'by .consuming the plants. 'These animals, .
in turn, pravide energy for largef animalg which are consumed by -

. man.. Thus man, in most Eases, is 'the ultimate or last consumer,

_ Le¥ft undisturbed the Ecasystem, interacting within itself and
between each part, contributes to the balance.of life on the
;Eafth., When man introduceg substances.that ‘may be poisoneus,
then a multiplier effect rakes place 'in the ecosystem. The mul-
tigliér efféet in the eepsysﬂem ‘would operate in the following
way."SupposE a- lake oi/pand near where you live is sprayed with
‘a particular chemical #n ah attempt to, control mgsquitces. The
chemical sprayed on the water is absorbed first by plankton or
‘some form of algae. ./The plankton or algae will contain 0.01
- parts per million (ppm) of this, chemiecal. . Next the plankton
is eaten by a mud snail. . Bécause the snail rgquires more than
-one plankton to su;vive, many are eaten and the snail has a - ~
ghemical ¢ohcentration of .41 ppm. 2 fish in the pond eats five
“or ten. sthaild and has a chemical concentration of 8ix ppm. A duck
‘eats several fish fnd the chemical concentration is multiplied up
to 100 ppm in the /duck. Eventually two or three ducks are shot
and eaten by a hunter. ' Thus), the concentration in the man is ex-
tremely high == much higher’ than is thought to be safe: ' What.

. once a relativgly harmless chemical sprayed over. a large area‘
‘has now become a highly conceritrated poisonous substance ‘which
can’ injure or kill man.

-

The rate of papulatian gfawth in the world is an important .
~factor in the prEEﬂt environmental imbalance which has occurred.
. The number of people inhaﬁiting the earth has increased drasti-
cally during, the past few decades. After 600,000 years ¢f growth,
"the population of the earth reached one billiaﬂ by 1830. 1In .a
period of only 100 years the world's population doubled to two




, | _ - | |
billion in 1930. Today, the number of people has again doubled
to four billion. At this rate the world's population will reach

the eight billion mark during the next twenty-five years.

Population growth occurs when there are more births than
deaths over any period of time. The rate of world population
growth has increased from 85,000 per day in 1930 to 190,000 per
day in 1972. The annual growth rate has.now reached 72 million.

. In the time it takes you to read this paragraph, 193 people have
been added to the world's population. As the population continues:
to grow, environmental experts express .concern for the problems
which will be created by this population explosion. To under-
stand the need for concern about rapid population growth we will
examine the causes and effects of this overpopulation.

., The improvement in medicine and surgical practices has elimi-
nated many of the dreaded diseases of the past. Today many
people who would have died from smallpox, typhoid fever, and
bubonic plague are free from the fear of contracting -and dying
from these and other preventable diseases. As medicine has con-
quered the killer diseases of the past, the population has in-
creased. i .

The perfection of agricultural methods in the developed
nations of North America and.Western Europe has freed many peo-
‘ple from the-ravages of starvation and famine; but in the under-
developed countries of Africa, Asia, and Latin America, the popu-
lation is growing so rapidly ‘that agriculture has not been able
to provide the necessary food for survival. At least 10,000
people die each day from malnutrition or starvation. As more
‘and more people are born in these areas, the strain upon food
production will increase. Some food experts tell us that start-
ing in 1980 famine may become widespread as a result of the in-
ability of farms in underdeveloped countries to produce enough
food to feed the increaseéd populdtion. .

You may ask why population growth is a problem and how it
1 will affect each person on the face of the earth.  With a large
=~ growth in population there 1s a demand for more food. Some agri-

cultural experts believe that the United States with its many

surplus foods produced every year can, only support about twice

“our p:egént,pOPulatiqn, The United States may reach this popu-

lation figure around the year 2010. By the year 2050 the United

States may have a population of one billion. /

1 . &

Since the industrial revolution our cities have grown in size

as large numbers of people have moved-from rural to urban areas
to work in factories. Cities have become tramsportation ‘and ’
communication centers to produte and distribute the produéts-of
industry. Today in the United States, 80 percent of the people

. 1live on only two percent of the land surface. This situation is
also true in most other countries of the earth. Pollution 1s one -
of the problems which has been magnified by the growth of urban
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industrialized areas. With the concentration of more people
in smaller areas there has developed an awareness of the large
: qugntities of resources needed to support these pegple During
gtu the dangers of the reckless use- gf.gur natural resources and
‘the pollution of the environment. One of the first laws enacted
to protect our environmen” was the 1899 Rivers and Harbors Act
which prohibited the discharge of any solid pollutant intd any
river or stream. The need for a more comprehkensive pollution
control program, however, was de-emphasized during World War I,
the depression years, and World War II.

It was not until the late 1950's that a national awareness of
the seriousness of our pollution problems developed. For the first
time many Americans saw "No Swimming" signs apﬁeariﬂg in resort
areas. An increase in air pollution resulted in smog conditions

-and endangered health. Commercial fishing sites, such as San
Francisco Bay, began to disappear, affecting the economic stability
of many areas. -Although much of the. pollution was. first noticed
in heavily populated areas, the effects of pollution began to af-
fect distant rural areas as well.  Air pollution from many indus-
trial plants created smoggy, odorous conditions in neighboring

fufal areas.

The “concentration of large numbers of people in a small compact
area has created a solid waste problem as well. Millions of pounds
of . tra§h and litter have caused many collection and disposal pro-
blems.” Much of this solid waste is now being burned or allowed
~ to decay in dumps. However, the burning of this material contri-
butes to air pollution, and allowing it to decay poses a real
threat of contaminating subsurface water sources from which many
Americans obtain their drinking water. Only a small percentage
6f the solid waste at present is being recycled for future use.

During the fall of 1973 and the winter of 1974 the United
States suffered an acute energy crisis. Blackouts and brownouts
» occurred in many major cities, and the gasoline shortage reached
the point of major crisis.

Some states initiated rationing programs and virtually mandated
the compliance to established conservation measures. The price
of gasoline that was available soared to price levels heretofore
unknown in the United States, and the predicted high for the sum-
mer of 1974 was 75 cents per gallon. By the middle of May, 1974,
the immediate critical shortage seemed to have eased but the prices
remained high. Many states which had enforced rationing dissolved
their rationing programs and substituted ‘voluntary conservation .
guidelines. A national speed limit of 55 MPH was recommended by 2
‘the President, and pfactically every stafe had implemented this
’fequest'inta~law by April, 1974, '

The majcr sources of domestic energy -- petraleum, natural gas,
caal hydrnpower and nuclear power —- wefe examined very garefully

. and develapmental prajects degignéd to improve ﬂomestic prgductian.
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~ International problems, such'as the tension in the Middle
East, had a severe impact upon the availability of foreign
- sources of energy.

The problems relating to population, p¢llution, and petro-
-leum are not simple; but the basic fact is that more people de-
mand more. goods and services. We do have altgrnatives in dealing

Ehat are ac;urring in the world. India has begun a population
control program to slow down their rapidly growing population.
The population increases and resulting problems can be relieved.
by . devoting much energy, time, and money to developing and apply-
_ing technological knowledge to the specific causes and effects of
many of thegse problems.

'Industry may have to reduce its production to avoid pollution; -
therefore, man may have to settle for fewer material possessions.
He may have to accept the rationing of foods as the growing popu-
lation places a strain on our available food supply. He will
have\to become accustomed to highly Eangested working and living
areas.  This will, in turn, increase the level of noise pollution.
Energy will contin"e to be a problem for ‘years to come. - '

v Haﬁ has now reached the point whgre he must decide what course
- he-must pursue. At the present time Americans are confused as to
. which problems facing .our country should have: top priority.. World
péace,\pnverty, and pollution are only a few of the problems which
must be considered. History has shown us which priorities Ameri-
cans have chosen in the past, but it is, now necegsary for us to
review our national commitments and decide what our priorities
"shall bé in the futura.

The follawing chapters on air pollution, water pollution, noise
pollut nni and the energy crisis will acquaint the reader with the
eritical nature of some of the prnblems and what must be understood

~before |adequate’ solutions can be proposed. .
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What 18- air? What 1is clean air? What is polluted air?
Most people use the terms "clean air" and "polluted air"
without knowing the real meaning of either. '

There is no such thing as completely "clean air." Air
is a mixture of many different gases and solid substances. In
addition to the three most common gases -- nitrogen, oxygen,. and
- carbon dioxide --large quantities of water vapor, dust, and many
other types of gases-and particles are found in the atmosphere.-
When ‘man first appeared on the earth, .forest fires, erupting
volcanoes, tornadoes, and dust storms contributed to .natural
air pollution. However, through natural cleansing processes,
wind and rain, natural pollution sources did not pose a threat
to life on the earth. ' ) -

With the rapidly expanding population and the increasing
demands of this expanding population for consumer goods, more
"industries had to be built in order to produce the demanded
goods. For example the number of automobiles in the United
Stateés has doubled in the last ten years. The over~-riding
theme of the rapid industrial and urban expansion was to get
the goods to the consumer. Little or no consideration was given
to air pollution control measures. As a result, today we are
 faced with a great quantity and variety of wastes being spewed
into the atmosphere. ’ -

How does an individual know whether or not the air in ‘his
community, city, or state is polluted? According to standards
established by the Environmental Protection Agency in Washington,
D. C., the maximum allowable level of particles in' the atmosphere
should not exteed 75 micrograms per cubic meter of air. Anything
above this level could be called polluted air and may constitute
a threat to the health of mankind. There may also be economic
losaes from such things as- damaged crops, corrosion of metals,
and curtailment of outdoor recreational activities.

, 0f the three basic necessities of life -~ air, water, and
food -- air is the immediate necessity. Man can live about five
weeks without food, seven days without water, but only five minutes
without air.. _ - -

Status of Air Pollution

: The problems of air pollution are not new. In 1272 King
"Edward I attempted to clear the skies of London by issuing a ban
on the use of a smoke-producing typé of coal. Punishment for
selling and burning the outlawed coal, as ordered by the Parli-
ment, was torturing and hanging. Later the use of such coal was



severely taxed by King Richard III. 1In 1952 London had a unique °
-‘experience, the "Bluck Fog," that _asted for two weeks. What

" started out as a white smog had turned completely black by the
third day. The smog was 'so thick during the two-week period that
conductors were forced to hold lanterns in front of the buses to
guide the drivers, the dog races were gan:elled because the dogs
were unable to see the rabbit they were %o chase, and theatres
were closed becaidse fog seepage preventéd viewers from seeing the
screen., This episode lasted for two waeks.

Presently over 280 million tons of pollutants pour into the
air of the United States annually. These pollutaﬁts are generally
concentrated in the air of urban industrialized areas such as New
York, Los Angeles, and Eirmingham. : '

prgﬁlém; it

Air pollution is no longer a local or natiogal
, Moscow, and

-has become a world-wide problem as well. Lond
Tokyo all suffer from air pollution.

" In 1970 former Secretary General of the ¥nited Nations, U
Thant,. pointed out that air pollution was nok confined to one
country but affected most of the nations of the world. There .
were three major ideas contained in his addresg: (1) Alr pollu-
tion was said to have reached crisis proportionX in many areas
- of the world; (2) The universal scope of air polMition, thérefore,
.was established; (3) The point was made that for the first time in
history air pollution may thréaten man'stvefy survival.

Tokyo, Japan,"” has been rgferred by some- to be the world‘
most polluted city. To combat this p;oblem the city government
fourid it necessary to install ‘on street corners coin-operated
machines that dispense an oxygen mixture by means of a mask si-
milar to those found in hospitals. At ten of the city's most
trafficked intersections—the-ltraffic policemen regularly take
an. "oxygen break'" every half hour. Los Angeles, Paris, and
London may have to follow Tokyg '8 laad in supplying breathable
air for their citizens.

Although air pollution is concentrated in large cities, small
towns and rural areas are not free from the effects of polluted
‘air. Unpleasant odors and smoke from factories and plants may
ruin vacation and camping trips in ‘the countty (visual 86). Hany’
once breathtaking scenes are now blocked out by pollution (visual
87). '

Types of Pollution

"Pollutants can be classified in two general categories: par-
ticulate matter.and gases. :

Particulate Matter
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‘matter is any solid or liquid matter such as dus;,'
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suoké, fumes, miste, or asprays in the atmﬁsphere. The pafticiés
are measured in micrograms. A period at the end of this sentence

would weigh 1,000 micrograms. Many large newspapers publish daily

particulate ccunts for their cities. As published in the news-
papers the particulate, count means the weight of particles in one
cubic meter of air. The Environmental Protection Agentcy states
that no city should have a pariieulaté count exceeding 260 for any
one given day. '

The particulate count can be affected by certain weather con-
ditions. For example, temperature inversion can cause a rapid
building of pollutants in a heavily industrialized area. An air
inversion takes place when a mass of warm air moves over cooler

‘air below (visual 88). The cooler bottom layer is trapped by

the warmer air and cannot riBe. When this takes place, .the pollu-~

. tants from a city are trapped and cannot be carried away by the

winds as 1s normally the case. If the particulate count should
reach 375 during a 24-hour period, local governments may take wmer-
gency procedures to protect the.general health and well-being of
its citizens. An air inversion in Birmingham during November, .

1971, prompted a United States district judge to evoke the emer-
gency provisions of the Federal Clean Air Act of 1970 by ordering

Hn 0

23 industries in the area to, close dawn when the particulate count
reached 675 (visuals 89 and 90). The industries were closed until

. the inversion ended. . A ; ' d

Several digasters have ﬂcgurréd because of air inversians. 1
One took place in Belgium's Meuse Valley in 1930. Sixty ‘deaths

~were recorded and 6,000 became 1l1ll. - London had an inversion in

1952 that lasted f@t.five days. During this period 4,000 people
more than the average death rate died. Donora, Pennsylvania, also’
experienced a temperature inversion in 1948. Tywenty people-died.
and 6,000 suffered i1l effects. ’ . '

.It is believed by many experts that air pgllutibn mayAsighifi—
ntly affect the .amount of rainfglz;. One essential ingredient
r rain is particles suspended in the air around which water

uwm

‘vapor will collect. More than enough particulate matter is sup-

plied by nature for rainfall, but large additions of man-made
particulateg can increase the amount of rain in highly pnlluted
areas.

Documented research for the last 60 years in LaPorte, Indiana, . .
a city located 30 miles downwind from the heavily industrialized
area of Chicago, has shown increased rainfall when the Chicago
steel industry is in full production. Similar research in Tulsa,
Oklahoma, has resulted .in the same conclusion. Another interest=
ing fact uncovered by the: ‘research indicates a slight drop:.in .
rainfall on weekends in industrialized areas, seemingly due to’

~the decrease in induatrial activity on Weekends.

"Particulates glgé'play a significsnt fOlE in the creation of *

"haze or. smog. An- exeeasive amount of particulate matter in the

-air will reduce the amount of sunlight reaching a heavily pallutéﬁ

city (visual 91). On many days of the-year residents of large

Y
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cities are subjected to hazy weather condttions, not caused by
nature but resulting from an excessive amount of particles or
gases 1in the air. Leningrad has 70 percent less sunlight in
winter months because of the increased smoke -from coal fires.
London has 20 percent more daylight in areas of the city wh2zre
the-air pollution rate i1s glightly reduced. Rural areas receive
from 15 to 20 percent more sunlight bECEuEE the air contains less
pollution. ) ,

Particulate matter in the alr can become a problem of dust
accumulation on cars, houses, and vegetation. . In areas near _
cement, fertilizer, or steel mills many people are forced to wash
their cars and houses consfantly to remove the corrosive dust.

‘Some people have found that a solution of vinegar and water will
remove all of the industrial dust. This constant cleaning can
become costly and be a nuisance over a period of time. In 1970

a study was conducted in the upper Ohio River Valley where several
cities are plagued with high air pollution levels. An anglysis’
was made of the cost of maintenance of walls, windows, rugs, car-
pets, drapes, upholstery, and laundry. Data concerning air pollu-
tion levels and related factors were considered. It was determined
that living in this heavily polluted area increased the cost of
1iving apprnximately $200 per person each yaar. -

Gaseoua Pallutanta

Sulfur oxides are formed as a result of the burning af fuéls‘
@f‘trash and appear in certain manufacturing processes. When
~combined ‘with oxygen and moisture in the atmosphere, they can be-

come the corrosive agént, sulfuric acid.. In heavily industrialized
areas it is estimated that houses must be painted twica as often

as houses in less palluted areas. Sulfur oxides cause marble,
limestone, and mortar to flake and erode into a pawdéry substance
which is easily washed away in the rain and wind. 'The Lincoln
Meuworial is a good example of the way air pﬁlluticn affects build-
ing materials. The names of thé states carried on the stone border -
of the memorial have virtually disappeared because of the level of
sulfur oxide in the .alr. The hieroglyphics of "Cleopatra's Needle,
the Egyptian obelisk given to the city of New ank have been eaten
away by the . air pallutinn of the eity. - ;

Three common . types of fabr;g, -~= cotton, wagl,:gnd;silk ==— are
" weakened and de teriorate\when they are repeatedly subjected to

* "'sulfuric ‘acid, ozone, and \other air pollutants. Reports from New

York City and Los Angeles indicate that nylon materials, such as
stockings, suffer some dggefigratinn within a matter .of minutes

' when subjected to these pollutants (visuals .92 and 93).

A look in the library or yqui:schaal locker reveals another
"problem caused by sulfur oxides in\ the air. Paper absorbs sulfur
dioxide, becomes-brittle, and laseé\ﬁuch of 1ts strength over a

period of months. Leather bindings- -are-— a:tually egten away by
Ehis corrosive pallutant. : -

(,Plants,’such as carn, turnip greens, ;ettﬁgei and tﬁbgcea};A




are ‘damaged or destroyed by sulfur dioxide. Plant tissue-1is
‘injured and ieaves are discolored. The growth of these plants
is retarded and crops-produce smaller yields., ' Agricultural
losses within the United States are curfently estimated at
. $325 millian annually. . :

Catbnn ﬁgnaxide;

Carbanfmgngxide, .an. emmissian of the gasoline engine, re-

- duces the oxygen content of the blood. ‘Under certain atmos=-
pheric conditions in areas of heavy traffic, the carbon mono-
xide count in the air reaches dangerously high levels. Persons
with some type of heart or circulatory disorder are the firat
to be affected under these. conditions. Even _when the carbon
monoxide count is not so high, enovgh of the poison is found in
the air of large cities with an abundance,of traffic to have a
harmful effect on the heart*snd to 1ncrease the death rate
(visual 94)., ; -

A taxi. driver in New York City changed from wnrking in the
daytime to driving at night. His reason was that the fumes from

- the heavy daytime traffic gave him a severe headache. Others

- suffer from eye irritation, blurred vision, dizziness, and slowed
physical responses.  These are reactions from carbon monoxide
in the air. ’

Dxidejﬂf Nitrﬂgén -

In the burning of fuels, nitrggén unites with aiygen to
form a number of deadly nitrogen oxide gases. An example of .
the lethal effects of these gases occurred in a Cleveland, .
Ohio, haspital several years ago when an X ray file room caught
fire. As the X ray film burned nitrogen dioxide gas was formed
iwhi;h killed several people before the alarm was sounded. The
nitrogen oxides may cause injury to vegetation, clothing, and
metals. in much the same way that sulfdr oxides do. A combina-
““tion of these pollutants corrodes aluminum five times as fast
as it would corrode in air which does not contain thesde oxides.
Iron will corrode six timeas and steel thirty times as rapidly
-. causing structural damage to bridges and buildings (visual
' 95). The oxides of nitrogen are alsa blamed for causing many.
lung and respiratary diseages.

)f : Hydracarhcns ‘are alsn farmed by the burning of fuels. 1In
cities with congested traffic .problems, such as Los Angeles,
hydracarbgns are a real problem. Over 100 miles from Los '

~---Angeles pine trees were found withering and dying for no appar-

© ' ent ‘reason.. An’ investigation into the cause revealed that the
. ‘trees appafently were dying from the smog: cverflgwing from Los
‘Angeles. .

Hydr@carbans

Hydzpcarbnng also damage tha respiratory tract af man,
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lessening his resistance to a number of respiratory ailments.
b ‘ ; _ Phatachemiﬁ1l Oxidants (Ozone)

This pollutant is produced as a result af the combination
of néi:ggen oxides and hydrocarbons. This gas jirritates the
eye ose, and throat areas of the human body much the same as
— a cold would do. 1In cities such as Tokyo and Los Angeles many

peoplefcover their, fa es with handkerchiefs to protect them-~
selves. - -

- Ozone.also damages plants Cprimarily the leaves) ‘and materi-
als such as cloth and rubber goods. .Cleaning and laundry bills’'
are about three times greater in areas of high ozone concentra-
tion ‘than in areas with a low ozone poellution rate. Increased
costs for cleaning and replacement also apply to rugs, carpets,
draperies, and upholstery. =

Automobiles ~and trucks are hard hit by phntgghemical smcg.
Tires frequently have tc “e replaced, notwbecause the tread 1is
worn away, but because the smog has caused cracks along the sidés
of Ehe'tifé. Widdshield wipers wear out more quickly as well,

Gther ?allutants

There are many other pullutants which can do severe hafm to’
man and his environment, even though they are not usually vresent
in large quantities. It is known that ponderosa pines for over
.50 square miles were killed near Spakaﬂe, Washington, when an -~
aluminum- ore production plant’ spewed flourides into the atmos-
phere. Fluorides also present a danger to livestock. Fluorides

e —emitted from-—-a- steel —aluminum, or “fertilizer plant eventually
fall to the ground. .Over a period of time grass on pasture land
will build up a considerable amount of" fluoride. While the '
plants experience no 1ill effects, animals that eat them may
become sick. Spots and streaks appaar on the cattle's teeth.
They begin to lose weight and pgive less milk. Growth .and devel-—
~opment -of younger animals are retarded and bones" become de-
formed 'and brittle. Finally the cattle become ctippled and
must be dlaughtered, ’ B »

=
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Physical dsmage ‘due to air pollution may take place ih numer-
. ous areas of the body. ’Mnst of the harmful physical conditions
- are created thra;gh a process involving a TQg@ period. of time.
Difficulties are not usually detected until after severe injury
has taken place. Some of the physical pfabléms and dicgeases
associated with or complicated by air pollutian will be dis-
Eussed in thig sﬁﬂtion. f

Cautjun ghanld be Eakéﬂ when a disease and aif pollution
are linked together in a cause and EffECt relationship. . Author-
ities are ucable to prove that ajr(poldamtion is the sole cause
af any diﬁaase, on_theaathe; hand, afr pulluticn dDEE appear Eﬂi
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be connected in some measurable degree with' a vast array of
diseases. Scientists employ several methods of research in
studying the relationship between contamination of the air
and certain diseases. A combination: of research techniques
is usually utiliged befare definite canclusions aré‘draWﬂ. .
One method involves taking epidemiglggical surveys. SEpi-
demiology 1is the study of the effects a disease has on a comx
munity rather than . on one individual. How the disease is | \\’
contracted and apréad to cthers is studied.. The relationship
of age, race, sex, Elimate, andsother. factors relative to the
illness-is avaluated The .long-range results of living in a
heavily polluted area have been measured by epidemiological
sirveys. Findings of other research methods are necessary
to valjdate the evidence resulting from this method of iﬁvesti—
gaticn. S )
"& B = . i . 1
is knawn as a clinieal study Clinical studias can be used
to verify findings of epidémiologigal surveys.

5

Fulmnnar; emphysgma is an incurable raspiratary illness.

- It 1s the fastest growing cause of deat™h in our nation. There

has been about a 20-fold $ncrﬁase in emphysema ‘deaths in Ehé
United States EiﬁCé 1960. : -

The chances of devélgping pneumonia, an- acute respiiatof?
disorder, is agccelerated by air pollution. Laboératory experi-.

‘ments :Gnsisténtly prove animals which breathe gases commanly
‘found in city air were less able to combat pneumonia thah ani-

mals not exposed to polluted ailr. Pollutants did not necessar-—
ily cause the ‘infections, but they did weaken the body's -resis—
tanca to the germs., ye . e

Air pelldtion creates & strain on the lungs and heart,
demanding that the heart pump harder to circulate blood in'

" order to compensate for loss of ° "oxygen. If a person suffers -

from heart . disease, ,asthma, chronic bronech{itis, or other res-
piratary ailments, the strain on the lungs and heart is even
greater. - In'the form of sulfur dioxide it becomes-a hazard ’
to lung tissue and the respiratory system. A six-year study
in New York State concluded that approximately 13 percent of’

" the deaths during this period of time werE\attributEdltc air
epD]lution.v‘Thé study stated that sulfur diaxidé and otherx

air pollutants added stress on the heart and lungs of pedple
suffering from respiratory ailments and heart disease, thereby
causing deaths. After overworking for a perigd of time, the,

"heart may dobuble in 51%5 or even quit, re8ultifdg in daathh:.

Luhg cancer has also beén- Eannected with the .different
types of pollutants found in the air. .In laboratory te=ts ben-
zeaphrene was given to mice. Lung cancers deyeloped. Breath-:
ing small quantities.of this one chemical during a 12-hour_ )

iperiod is Equivalent to smoking 50 cigarettes a day.~ In
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%ﬁ‘ozher soientifio test hydfooarbons, one of the emisoions

c automobiles, were transplanted into the lungs of rats.
ﬁ'Aooording to. the results from thege tests the rats déveloped
-;lung cancer. - ‘ : l

Coinoiding with the steady 1noreasé in pollution of ‘the
L ‘alr, deaths from lung cancer have ‘riseén rapidly. Deaths in
© 4 the urban areas of the United States are twice the rate of -
R ‘those in rufal areas, -

AAThe upooming docade may be the time when we begin to
reduoe seriously the pollution of the atmosphere. No one
is exempt from tho .problems of air pollution. As President
Nixon: stated in a’ 1970 speech on the environment, "I have
Skfk become: convinced that the 1975"5 absolutely-'must be the years
' " 'when America . pays its debt to the past by reclaiming the purity
of its.air, its watér, arid own living environment. It 1s lit-
orally now or never.'

'Sglutiono to Air Pollution
As we attempt to seek solutions to the air pollution pro-
blem, ‘we. must be aware that it is’ ‘impossible to stop: oomplétely
. all of .the harmful emissions which are being dumped daily into
‘our atmoophere, thoreforo, the solution we seek is to reduce -
particulate and gaseous ‘matter in the air to levels which will
. not threaten the safety of man. and his environment How we
- .can rédure air pollution is not simple ‘to answer.
The task of cleaning up our ai: roquireg money;, time, and "
‘effort. Né one individual can solve -all the. pfobléms assoclated:
-with ‘air pollution. It must be a united effort of individuals,
?industfy, and all levels 6f government. With all/ of these sog—
meénts of our sooiety working together, reduotion/éf air pollu-
tion will be accomplished. Many initial B8teps have . al:eady
been takéen, but there is a long way to go befoyZ the situation
will bo under- oontrol / :

- The Role. of Government: /_ 4
' Federal guidalines for state govornmentgénd industry regird-
. ing. purer air are fourd in .the Federal Clead Air' "Act of 1967,
= In 1970 several powerful amendments to thig ! law were passed by
: Congréos,'making the act the most far=- réaohing air pollution
legislation in American history. Exporto/feol adequate provi-
sions for a sifccessful campaign against adr pollution exist in
thE lawai : _ - St L, / _ .

i

Uﬁdér thg Gléan Air Act of 1970 the national standards
» are 1ih two parts =- primary &and seoondary. A primary standard
- 18 designed to protect public health. /It sets a limit on the -
.. amount of a pollutant-.in the ambient gir (the outdoor air '
"~ .around uf) that 1s safe for humans. Fhe Environmental Pro-
T te:tion Agency has stated that ea:h o ty should strive for an-




"standard is designed to.protect public.welfare. Usually more ..

.

iy i o : s ) .
annual. bertieulete count of 60 micrograms per cubic meter of
air in order to protect the public -health with a ‘margin for
safety. The EPA suggests that to reduce the pertieulete count .
to the recommended level, states may follow any or all of the

" following" ‘measures: relocating of industrial plants; testing
'and inspections of emission systems for automobiles; enacting

commuter taxes; retiening of gasoline; or staggering the
working hours of commuters who work in the city. -A secongdary

stringent than.a primary standard, a secondary standard sets
a limit on the amount of pollutant that is safe for clothes, .
buildinge, metals, vegetetion; crops, animals, etc. .

‘The Federal Government now hads the power to euperviee the

‘individual states as they attempt to .reach the air quality
' standards. It has the right and responsibility to. enforce

these etenderde when an individ@al state fails to do so. . If

‘a state's air quality control progress 1is not workable or "is

inadequate, ‘the EPA has ‘the right to veto the plan. In such’

'a case the EPA meyweubetitute its own plans.

Another requirement of the 1970 €lean Air Act was.to |
require automobile manufacturers to install a low-pollution A

~exhaust system by 1975, Beginning with 1975 models, auto-

mobile emissions of hydrocarbons and carbon monoxide must be.

‘reduced by 90 percent from the 1970 emission level, Nitrogen

oxide emission by 1976 must be reduced by 90 pefeent from the
1971 levels. ‘ '

Motor vehicle emission etende:de apply not only to new cars
and ‘engines. made in the United States but alsd to those thast
are imported, ' Manufacturers are required'to obtain certifi-
cation from EPA that their cars meet speeified emission, levels.
To do this, manufacturers test eemplee of prototypes of new B
cars or engines, under preeedufes specified by EPA, and sub-
mit the results to the Agency. ' If the eemplee tested meet the
standards, EPA certifies the family of cars or engines.® EPA.
also may conduct its own tests of new vehicles or engines. A
similar procedure covers emieeion standards for trucks and
buses. ‘

Several car manufacturers have asked for an extension of

~“the 1975 deadlines, but the EPA has turned. dowu all requests
_fer ‘extensions of. the time limit. o . .

AnoLhef exemple of what. federel agencies are doing to N
detect and limit air pollution is shown in a project of the

.Defense Civil Preparedness Ageney Redioeetive deteetien equipe

‘the typee of pollutente 1n the air. \, '

Meny etetee "have begun a concef reted effort to combat air .

; ﬁollutien by peeeing legislation whi®h will enable them to
arr

v. out fedéral guidelines as set forth by the.Clean Air

1
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Act of 1970. Various agencies have begn given the respon-

-81b11ity of controlling air pollution within the states, and,

in some instances, air pollution control commissions have -

- been brought into existence. They are frequently charged

with the responsibility of issuing operating permits to-in-~
dustry and other sources which might pollute the air, imposing’
fines or individuals "or industries who violate theiT operating

. permits, and closing industries when air pollution counts be-

come dangerously“high.

] L

i ' ‘ A What Industry Can Do

! Practically every industry in the United States i3 looking . _

for means and ways to reduce air pollution. Many effective
methods ‘are already known, and in the last three years industry
has 'spent an average of $300 million each year to install air

"pollution control devices. Some new devices can reduce solid

particulate emission from factories by 99 percent.

‘Examples of how industry can improve conditions abound.
Pittsburgh's progress.will serve to illustrate what can be done.
Pittsburgh was once known far and near as "'The Smoky City." .
Today 'it should perhaps be referred to as "The Smokeless City."
Such a drastic change came about due to an anti-smdke compaign
that has had revolutionary results., . Smoke and dustfall in the .
Pittsburgh area have been reduced by an almost unbeélievable 84
percent since World War II. Before~the change, visibility in

~the downtown area was practically zero with near blackout .
- conditions existing much’of the time, "Visibility from down-

town has. improved greatly.

- Pittsburgh and Allegheny Coﬁntj had to call ‘upon everyi

‘element of the community for cooperative effort. Homeowners

volunteered to discontinue the use of soft coal. If coal )
had to be -used, they installed smoke preventive fuel burners.
Industry agreed to supply the necessary money to reduce
greatly or to eliminate smoke emissions from its stacks.\
Shipping lines volunteered to shift' from steam to diesel~\

powered operations. Over $380 million was spent to bring ™
- about this change. Home owners paid about one-fourth of this .

amount. Industry paid the remalning three-fourths.

Two years after its smoke contrél program had gone -into
effect visibility in downtown Pittsburgh had improved 67 percent..
There ‘'was a 39 percent increase in days of observable sun- ’
shine. "By 1955 there was a reduction of nearly 97 percent
of heavy smoke and almost 89 percent in total smoke since

. World War II. 'The annual estimated personal savings amounted ~

to $41 million in laundry énd~cl§aning bills. -
Pittsbufgh is a good example of ‘what industry and the in-.
formed public have done to fight air pollution. ; :

The Role of the Individual

“The 1970 Amendments to the Federal Clean Air Act also
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--provide for the involvement of the individual in.combating
‘pollution, _ ' - '

Any private citizen may bring a suit against a company oT
person who is violating any. standards for emission control
which have been set by the EPA. Individuals may also sue the
EPA administrator {f he fails to carry out his duties as stated
by the 1970 .Clean Air Act. = - . ' ' '

,.The Federal Communication Commission has made it possible
for citizens or groups. who dispute certain advertising infor-,

. mation of a company. about their non-pollution product to have
equal time to rebut their claims. Also complaints. from indi-
viduals can cause the FCC to make advertisers document claims

" of their non-pollution .products. : ‘

"
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,but the decibel scale can measure higher sounds
’Enund to ba called nniaa it must range abgve 85: recibels. Any

NOISE POLLUTION 5 e

Intfqdugtion o . -

Listen! What do you: heaf? Can you remember a time in’ your

life when your surroundings were free of annoying sounds?, In
. 'the past,. Americans were able to enjoy the quiet serenity of

the countryside without the deafenirig roar of jet planes or the
clanging, clacking, banging, and honking of other transportation'
and mechanical devices” (visual 96). When night came most acti-
vities ceased, but this is not the case today. Activity goes on'
even during the time when we are sleeping. These sounds to which’

‘we are subjeztgd may ‘be disturbing and harmful to our health.:
Sustained “listening to loud sounds has been found to be damaging

to our nervous system which in turn, affects our heart and cir-
culatary system, : : e
Rock music or similar loud 5cunds ‘are enjoyed by many peaple,‘
but they may .cause héafing loss (visual 97). This study is
not an attempt. to ban these sounds, but it is an. attempt to make
you more aware of the problems associated with sustained exposure
to-any loud’ 5aund It 18 "also ‘an effort tn look at some ways in
whizh we might deal with these prcblems more effectivély. .

Noiae pgllutian is é'cﬂnstantly grawing pfcblem which-in the

'fPast was ignored by. many; however, people - re now Eeginning to

realize the g:awingithreat of this prcblgmi. _ : . -

Sound is created when any matter is set \in mation. The
motion causes ‘'vibrations in the air whichrare intéfcepted by a

_~receiving device, such as the ear, and the sound is heard. When
- does sound become noise? Noise is extremely difficult to class-

ify because it means many different things to different people.

' What may be-noise to one person may be musie tg anathé:, For ...
. example, listening to.a blaring radio may be plea urable to one

person while to another 1t is nerve-racking. Congidering all
sounds which ‘are noise, we find there are two |simflarities.
These sounds are usually loud. and unwanted. THhe intensity or
loudness of sound is measured by a unit called\a decibel. Deci-

-7bels/are_nat linear units like miles or pounds, They are re-

presentative points on a sharply rising curve..| Ten decibels are
ten times more intense than one decibel, 20 decibels are 100
times more intense (10x10), 30 decibels are 1 DpD times more

intense (10x10x10), and so on. One hundred dégibels are ten

billion times as intense (tﬁat is, represents te n ‘billion- times
as much acoustic energy) as one decibel., The re aEOn for such a
complicated scale is simply that the human ear detects a wide
range of acoustic energy. T 1

. The normal range of héa:ing fof a human is zero to 130 decibels,
\ Usually for a
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. o/ .
s@und helaw 45 decibels 1s seldom callad ngige. Nnrmal conver=
“gtinn measures about 60 decibels while that of a diesel truck
~measures 85 decibels or more. Reseatrchers on noise pollution
‘agree tha; cnntinual exposure to loud noisés can contribute to
loss of héaring. " For example, exposure to noise levels over.
'90 decibels for several days will prabably‘cause-aame permanent
hegring loss (visual 98), Already an estimated 16 million
pgapie in  the United.:States suffer frnm some dég:ee of hearing
laas directly caused by nnise.

3 A LY

[ =

.Saﬁfi” f Noise E llutian

Pnpulatinn Growth and Ufbanisatian. The rapid growth of the
-world's populatzion has resulted in a serious increas€ in noise
pollution. “More people- make more noise. Most of today's noise

.+ 18 concentrated in the. constantly growing urban areas which’ are

alive with the sounds of throbbing industry, mnving traffic,
shrieking sirens, crowded residential aréas, and the many sounds
af gonstructinn (visual 99). i

With Ehg gtawth gf the pcpulatign hss come incteased needs.
for transpcrgatian, shelter,. food, -recfeatian, and occupations.
The fulfilling of these needs has also contributed to the rise '
.in noise pollution. - At present approximately 75 gercent of the
- pegple in the world's largest ecit er are surrounded day and night
. by ‘some type of noise pollution or sound levels in excess of 90
decibels. This .urban noise doubles  kn intensity every ten. years:
and is. fast becaming a thrgat to myetal and physi:al health

Trang artatian. _Even from the time of the chariot in ancient

"« Rome transportation has been d-majc - cause of noise. Motor- -driven ’

vehicles contribute as much as threu-fourths of the noise generat-

‘ed every day in the United States, which is almost one car. for

_every” two people. In large. EitiEE nermal traffic noises may reach

90 decibels. In gmall tewns traff-;_naise may reach 75 decibelsl
Each year, many modecn !é.“égl canstructad in nfder that

they will be quieter inside; but something still must be done

with outside noises caused by motors, exhausts, horns, etc.

Studies show, however, thgt many people equate noise with power.

- +8uch 'ds the case with cars and motorcycles. The fact that they

o are very. loud makes people think they are also faster, and many

“ people will buy them for that reason alone, - Motorcycle manu--

‘facturers may be slow to muffle their engines far .fear the publicn‘
will buy the more neisy madeis (viaual 100). ' . T
" An ther ‘source of noise pallutiﬁn is the train.v It does
eregte loud'noises in urban and-rural areas close to the tracks
and stations. Subway trains contribute to a high level of urban
noise,. The sound of steel wheels rulling on steel rails is am-
plified as much as "ten decibels by the reflective walla of the

' aubway ‘tunnel,. Previnugly, noise control has not been considered-
., a factor in the building of subways, but new subways being built

in Pafis, Montreal, 'and Berlin are being planned with noise

e
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control in mind. Snme peaple are experimenting with rubber
"héelg in an attempt to réduce noise levels. ]
E o~ v :
iy Airplanés ‘are anothgr 1mportant cause of- t:anspéftaELOn
-naiséi‘ Cities . and towns have grown closer and closer to  once
~isolated ailrports while the airports were expanding in size to -
Jhandle the larger and faster aircraft., ' In some pla;es the air=
~port. is completely gu:raunded by homes in line with the runways-
where large jet aircraft take off, and land An.estimated 13
;millinn pEQplE live clgse enough - ta\airports to suffer-from
‘naises created by the aircraft (visual 101). With the demand
‘for'faster means of transportation and the develapment ‘of com-""
-mercial. jet aircraft,‘thé popularity of air transport has re—
zsulted in a great increase in the ‘number of such .airecraft’. This.
‘has“ caused ‘a rapid increase in ‘the decibel level around many of -
- the- natinn s busy airports. Chieaga 8 International Airport. has,
~on an. average day, one aircraft taking off or landing every 60 .

PR

- geconds. Atlanta's commercial airport has . a similar average.

.. '8@ch a volume and concentration of high-pitched noises are not _
‘only irritating, but there 1s also the petential far severe physi-
cal and mental harm (visual 102). o _

Sanic booms also constituté a noise nuisance., ' The suddén
noisé, which usually- comes fram military aircraft- breaking the .

.f;»sgund barrier, can contributé to mental fatigue as well if it
', ocdeurs with any freguency. There 1s rarely any long -term hear—

'ing loss as .a result of the sonic booms, but the Supersonic L
Transport (SST) booms have been known to shatter windows, break
~-dishes and: delicatexartquES, crack building fgundatiansg and
;create rcck slides,

- Residential Noise, Eecple cannot escape fram noise by gaing

home. Houses andrépartments are no longer-havens of peace and
'quiat. Instead they become very noisy places. Each year homes

and buildings are being built closer together because there is
-less.land available for building. .When buildings and homes are
" erowded together,*thé result 1is.an inerease in noise; because

";crowded neighborhoods mean hedvier traffic, congested play areas,

overloaded schools, and a reduction in quiet relaxing areas.
Part . of the reason for this increase in noise around .the home
- '1s due to flimsy construction and poor sound-proofing; however,
.oa- large part of this increase is: d%e to the great number of
. appliances found in every home. In"homes today there are humming
" .alr conditioners, grinding garbage disposals, blaring record play—
-ers. and televisions, whirring food blenders, automatic ‘¢clothes
.waghera and ‘dryers, and roaring -vacuum cleaners all running at"
‘the same time. This orchestration of appliances makes for the
’majﬂfity of noise pollution-inside ‘the home. Outside the homes
the noisés created by lawn mowers ‘and traffic sounds add to the
'intensity uf rgsidential noise pallution (visual 103)

Injggtrial Hoise Dufing the days when bath machinery and:

-clgzh were made by hand, noise was not,a problem in the produc~-
" tion of goods. However, as the. Industrial Revolution changed the







-making of goods from small shops or heme-made products to mass-
roduced factory-made goods, noise incredsed. Today at least 17
=m;;;iéﬁ,pgaple:wgrkvin‘naisy_aﬂcupatiéné; ranging from an auto-
"pbilg'assémhly’plantjta the construction of city skyscrapers.
‘"A comstruction worker operating a éircular .saw may be subjected

c_ﬁ;Eqillqidégibéls;lell of these decibel levels.just mentionad ate ..
".-above the recommended safe decibel level of 85 which, with sus-=

tained ‘exposure, may causé some hearing loss. .

S  The Noise Control Act of 1972.offé:§-samé hope thﬁﬁ'nsigé
- 'levels will be reduced in many formerly high noise level indus- -

- o C E=Effect5 of Noise Eollutian

,AZ Eﬁefygne needgfrélaxation and sleep.  This is not possible, 1
many cases, because of the noises which constantly surround us.

These noises may be too low on Fhe decibel scale-<tg cause hearingé"

damage, but they can cause undetectable damage in stress, tension

n

and nervous strain. A common noise, such as a ringing telephone,

1s a good example of this: - It is not a damaging noise, but if
it rings constantly, it can cause nervous . stress.

There are about 23,000 éilia, or hearing sensafég in the-

A";ﬂéhleéj'that part of the inner ear damaged by loud noises. Pro-

Llonged exposure to any 'loud noise produces fatigue in these cilia-

“':fsﬁlgingﬁin a temporary inability to hear. Rest and the abgence

of\loud.noises will allow the cilia to recover. Prolonged noise

may\cause pérmanent .damage, The first sensors to become damaged

are the ones respouding to high frequency sounds, and this damage
cannot be corrected by surgery or a hearing aid. _ A recent survey
in the\United States showed. that' about five million males between

‘;;theragé of 10 to 60 suffer some hearing loss. One million of

. these could be helped by wearing hearing aids. ‘American men in
"~ the age group 69-80 have a more serious hearing problem, with
more- than half needing a hearing aid. : :

. *Cuntihﬁ;a\exﬁbsure to rock music played atﬂaAhigh volume can

cause hear!ng ‘\problems. Bands using amplified sound exceed the
safe limit of 85 decibels and many approach 120-150 decibels
which causes pain to some people. Studies conducted in {solated
areas of Africa ?giaual 104) where the noise level is very low,
~ found that people

iving in these areas have almost no hearing

" ‘problems, even among th'e aged. ‘According to these studies, men

aged 70 and older possess a hearing sensitivity equivalent to
-that Qf»AEEtiEaﬂS.SQ\%B 40 years their Junior. Diagnosed early,
‘hearing problems. cdn be corrected in most cases. It is just ,
~ that most people fail to realize that they have a hearing diffi-
‘culty until ‘it is too late. A person with slight hearing loss
may have to ask,peaﬁie‘;c\ZEpeat words in conversation, because
they cannot hear the wnfda\ir cannot. hear them well enough to

LS

.understand what was said.
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There are- conditions whare .even a slight naise bcthgrs
some pecplé"ﬁhe watchmaker working on a wristwatch; the golfer -
about 'to maka a ten-foot purt; the 'surgeon perfarming a delicate
ﬂéperation. -The reason for this is that noise makes the eyes
;?_dilaté,ﬁ:equi:ing the- pestn to . gh@nge his fo us rapldly, caus=-_ -
‘;ing eyeatrain arnd haadache. ) ' :
There seems ‘to be a danger of becoming useé to a- ~noise, where
paopla are not even -aware df the sound: This may happen in an
office where many pecple are listening to radios; after. a period
- of time théy still.hear the sound, but they are unaware of it.
';Doctgrs are uncertain of the dangers to such continual exposure
‘to backgrouﬁd noise. It was found that many wmen who ligtened to
“a car radio afteriwork had to turn thé _volume ‘higher than was -
- comfortable before work. This suggests ‘that minimal backgrcund
’noises may lessen our sensitivity to: even loudér noises.
+In addition to eye and ear damage, noise seriously affects
the heart and blood - vessels.  The cholesterol in the blood in--

creases and blood pressure is raised. Even a very slight noise
can cause small blood vessels to constrigt and sléw the blood .
flow. :

Emotional Effects, Many times noise %hich may be neither
—'lﬁqd " nor unexpected can cause mental stress and. strain because
-1t is annoying. A good example would be an office which employs -
.- . several typists. ‘The constant -clack of the typewriters would
. .tend to annoy and irritate some people until they become very
'~ tense and irritable. It 1% Easily understood why someone work-
ing in such an office might go home in an unpleasant mood., If
gég homé 1is also noisy, then this combines with the noiay office

make the: persan tense and irritableﬂk
E =, . * ’ X Fi
Regent studiesflndicf" that increased noise in tﬁé,hqmé—
causes some pf the followtng reactions among family members:
. .(1) a gap in inter-family cnmmunicatiﬂn, (2) irritability, and
- (3) Ehcft attention span and hyperagtivity in children,

[

, Gantinuuus saunds which are unpleasant and unwanted such as __
.sounds near an airport .or, train track, can lead to frequeﬁt anger.
-Also, penple who*are subjected to suddén, unexpected noises .ex~
'pamique\gn increase in the heartbeat rate, increased sweating,
‘"wisual blugfing, and a generél zontfagtion of mugclea. .

¢ . In a*study ganducted in London 1t was discovered -that more
of the patients in London's mentdl hospitals were from the area
around Heathrow Airpart than. from .the quieler areas of London. -
This supports the_ fact that AEETican researthers have found that
noise may cause mental stress. They hayé ateg that people who

are exposed to unpredictable noises or upfontroflable noises
become very frustrated, irfitable, and dre unabfle to perform at
top efficiency. 1In some cases the stress, tension, loss of )
;sleep, and resulting nervous strain may “ultimately lead to some
kind of mental b:eadeWﬁ,




R o : A . .
Financial ffects.. Ncisc can have detrimental effects on
' busincssrand ,,ustry.; .The World Hcalth Organization discovered
that moise is‘ccsting indust:y billions of dollars each year in
- abd nteeism of: .workers and costly industrial accidcnts,cwhich
ocdurred when workef were unable to hear sghouts of warning due
to. the high leve .of \ackgfound noise. A lower efficiency rate
.among workers wasg. found in some plants with the higher background
‘nnisc level. . :

.

{:Sciuticﬁs To Noise Pollution

. Noise has anly rcccngiy bccn rccogﬂigcd as\a pollutant of the

T environment. Of° the thrc forms of pollution covered in this
study -- alr, water, and cbisc - noise would probably be the easiest
to curb: The world will never be. completely free from noise, but
it can be made quieter by myffling many noises which are distract-
ing or even harmful, The elimination of upnecessary noises, how-
ever, will. ‘never: occur until everyone -- homeowners, businessmen,
students, and government officials == realilzes the nature and scope
of the noise pclluticn prcblcm and begins ‘to attempt to control
nnisc. Co , v

\ i e

WQAt Government Can Do, Rccognition of the fact that noise
is anfenvironmental problem affecting ‘people other than workers
has_been late in_ coming. The Clean Air-Amendments of 1970 called
for the cstablishmcnt of an Office of Noise Abatement and Control
in ‘the United States Environmental Protection Agency. This legis-~
lation also called for public hcarings of environmental noise and
“other. special studies culminating in a rcport to Congress. This
"EPA report and. the extensive céﬂgreasicnal hearing resulted in

f the Ncisc Control Act of 1972 \ °o 7

¢

Thia- Act represcnts thc first majcr fedcral attempt to elim-
inate excessive’ ncisc at the dcs%gn stagc of riew consumer products.
The| Enyironmental Protection Agency was chargcd with this respon-
sibility, in addition to its ‘identifying and distributing infor-

. mation on techniques for noise. .control of currcnt producta that
are.a major source of noise pclluticn. _ -

s s : : H B i .

L Thc law rcqgifes Etaﬁdade for prcducts in the catcgorics of,
construction® cquipment transportation equipment (except aircraft),
,all motors "andengines, and electrical and electronic equipment.

. EPA also has the authority to set standards for other products
‘where it 1is ‘believed. to be - necesgssary for the prctéction of public
health snd cafcty.’ Lo : : :

TT—
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. EPA. may rcquirc thc labcling of dcmegtic or fc%cign products

* &8s "to.noise generating* charactcristica or effectivenesg in re-
ducing ﬂﬂisc. Violation of these requirements may result in
fines up to $25,000 per-day for each violation and imprisonment
up to one year. In addition to labeling, manufacturers must
issue warrants stating that rcgulctcd productss’comply with feder-
cl gtandafds at thc timc cf salca maintain records and information,
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and provide produetion eemplee if requested by EPA. EPA mey
certify low notse emission products for purchase by the Federal
Gevefnment. . .

In addition ‘to the above provisions| the EPA administrator
. also preeeribee noise emission standards for the operation of

equipment end feeilities of ineeretete eilteede, trains, and
buses. . y | . i

Centtolling the noise of jet eirereft around airports has
become an area of much concern. It has been\éuggeeted that jet
‘engines be .made quieter, that buffer ZOnee of\ three to five miles
around an eirport remain undeveloped b? reelt&te, or that airports
be built away from residential areas. Although EPA does mnot have
the responsibility of eetebliehiﬁg rulee\end regulations controll-
ing aircraft noise (federal legislation of 19638 madé this the re-
sponsibility of the Federal Aviation Agenty), it hak been given \
the'responsibility of completing a study of aircraft noise and i
noise exposure around alrportas, Results of this etudy will then
-~ be forwerded te the FAA fer toneideretion.“

At the etete and local levele, laws tend te treet neiee as
a public nuisance, and enforcement is difficult. More recently
some localities have established new laws and ordinances that are
based ‘on the noise generating characteristics of specific machines
o and, therefore, are easier to enferee. Celifornie has recently.
peeeed state laws enabling the highway patrol to monitor and. fine
vehicles exceeding specified decibel read: ngs. Chicago has pass-
ed ordinances stating specific decibel limits for noise of its .
motor traffic.. New York City mnow has building codes which re-
quire doors, eeilinge,'end windows to be properly insulated to
eliminate“much of the noise both- inside and outside the building., .
. The cost of proper insulation would not be suhetentielly higher
if the insulating wete done in the initiel construction.

.What Induetry Can Do, Industry can do something about the
noise by designing and m manufacturing quieter automobiles, air-
plenee,-methinery, and office equipment. An example of one
preduét prdoduced. by in&uetry that 1s an attempt to reduce noise
in a- pr,duet 1s the new rubberized bumpers placed on the metal
cans into which trash is dumped (visual 105). The rubberized,
bumpers reduce the noise by 50 percent. The construction indus-
try 1s working to reduce noise pellutien by the introduction of
‘quieter devices, such as a muffled jackhammer which costs con-
siderably leee than the unmuffled kind and produces 25 percent
ieee noiee. Teel companies are now Experimenting with retery

R It 1s estimated thet electric typewritere eoued be made

" . quieter for perhaps as little as 60 cents per machine,. Dish-

"' washers have been made much quieter for about ten ‘dollars. per
meehine. Automobile menufeeturers efe well pleeted with theit

ing et new *ypee of metofs which are less neisv. The Wenkel
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-engine is one such engine currently being tested in an éttempt
to reduce noise pollution levels.

Industry is beginning to spend more money each year on noise
abatement programs, because they find that in the course of sev-
eral years they save money in worker efficiency and safety. It
has been proven that workers dre absent less and are more satig-
fied with wprking conditions in a factory that i1s quieter.

What You Can Do. Too many people are still unaware of the
threat caused by noise pollution. For example, quieter air con-
ditioners were rejected by the consumer because they had a slight-
ly higher price tag. A manufacturer of vacuum cleaners developed
an extremely quiet model, but it was rejected by buyers because
they related noise to cleaning power. ’

However, as public awareness of noise problems increases,

' groups are beginning to take action to quiet the environment.

In 1960, England passed strong anti-noise regulations with'the

ald of a privately organized Noise Abatement Society. Public
opinion forced Germany to set limits on automobile noise levels.
"Some New Yorkers, irritated by the noisy .construction of a subway,
banded togéthéf to form the Citizens for = Quieter City, Inc.

The group has been successful in getting the mayor to :set up a
‘Task Force on Noise Control, .A Boston physicist, bothered by the
sonic booms, began the Citizens League Against the Sonic Boom.

.. Although group action is essential in community efforts, in-

" dividual action 1s necessary in beginning the fight against noise
pollution. The individual and his concern must be the supporting

- part to any local, state, or ‘national attempt at noilse poellution
control. We are all noise polluters in some way. For example,
unnecessary racing of engines, squealing of ‘tires when we drive,
and the ufinecessary blowing of horns could be eliminated. Further-
-more, the nolses caused by refrigerators, air conditioners, washers,
sdriers, and other household fixtures could be muffled by using
drapes, carputs, and acoustical ceiling% It is easy to see that
noise pollution control could begin at home. ‘

\




CHAPTER EIGHT

WATER POLLUTION
The Importance of Water

How important has water been in thé history of man? We
know that without fresh water man could not exist upon this
planet; and, as we explore the fringes of space, we seek to
find traces of water vapor on the other planets. The presence
of water on other planets would lead us to suspect that life
forms may exist there. On earth much of our industrial, com-
mercial, and agricultural activity is located near good sources
of usable water. Almost all of the earliest cities developed
in river valleys such as the Yangtse in China and the Fertile
‘Crescent area of the Tigris and Euphrates Rivers of present-
day Iraq. ‘

It 1is impassible for large numbers of people to come to-
gether and form social, economic, and political organizations
without an available supply of fresh water. One of the rea-
sons that our own nation developed so rapidly was the abundant
supply of fresh water. Even today it is ‘easy to see the im-
portance of having an abundant water supply for eity and in-
dustrial growth.. For example, America's largest cities have
develcped on.or near dependable water sources. The many lakes,
rivers, and streams have always been .considered endless re-
servoilrs for drinking, wadhing, and the dumping of waste

5ma§erials

Early attempts at water. pollution cantrol were often
idealistic but were not practical in application. As a re~-
‘sult, today the seemingly endless supply of fresh water has
become polluted to the point where the water can no langef be
used in some areas. : ' L

Supnly and Demand fof Water

"The amount cf fresh watet available in the United States
has remained constant at'about 650 billion gallons per day;
but with the growth of industry, agriculture, and cities with
their resulting need for great volumes of water, the. demands
for fresh water have increased dramatically. 1In 1971 more
than 415 billion galions of water were consumed daily in the
_United States,

Industry now uses at least 13 times as much water as 1t
‘d4d in- 1900. Approximately one-half of the water used each
day in the United States is by industry. In order tc: ‘produce

needed materials, such 'as paper and synthetic rubbefp enormous

’quantities of water must be used. .To produce one ton of paper
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more than 50,000 gallons of water are required and 666,000
gallons are used to make one ton of synthetic |rubber. To
produce one automobile, including all the materials that go
into the production, more than 500,000 gallong of water are
ugsed. One rayon and nylon industrial plant uses eight million

gallons of water daily. -

Agriculture also uses large quantities of water to produce
crops. Almost 500,000 gallons of water are needed to produce
one ton of wheat or corn. , :

' Cities use about ten pérgent af the water gansumed each day
in the United States. Because of piped~in water and modern
appliances, individuals consume more than four times as much
water as in 1900. In one United States city with a population
of approximately 700,000 people.the requirements for domestic
water rose from 65 million gallons of water each day in 1965

to 85 million gallons each day in 1970. Also in the same five-

~. year period the city's industrial water demands increased from

’téfia which may cause diseases such as
- dysentery, and typhoid. These disease’
- people who drink the water or eat fish

48 million gallons to more than 74 million gallons from public
water supplies plus several million gallons from private wells,
It is eatimated that between 1971 and 1981 mufiicipal, industrial,
and agricultural demands for water will greatly increase. WHILE
ALL ‘THREE AREAS WILL BE REQUIRING MORE WATER AS THE POPULATION

CONTINUES TQ_EXEAND THE .SUPPLY DF USABLE FRESH WATER 1S DE-

CREASING.

In the past nature could handle - many typEE of pollutants
by the natural process of decomposition of matter and the
large volume of clean water in the rivers, lakes, and streams
to. 4iluté the  small amount of waste present. . However, the re-
markable progress of the industrial revolution during the. nine-
teenth -and twentieth centuries has resulte:l in complex indus-
trial waste, a very productive and waste ful agricultural system,
and evergrowing metropolitan centers with associated increases
in sewage wasta. All use vagt quantitiea of water and dump

pollutants per year. For example,‘a typical Amaricaﬁ zity of'
100,000 people dumps more than 63 tons of waste per day into

.waterwvays.

in one Etsté, of the appruximately 200 million gallons of
municipal was e accumulated daily, 40- percent 1s untreated or
inadequately treated. This continued dumping of untreated
was'te into the nation's water resources has upset the balance
of nature in two specifie ways. It destroys the life support
system of man and 1t contaminates the wdter with harmful chem-

"icals or matter whiﬂhfallows diseases to éVElQp-

Algae will grow very ‘rapidly when more than normal amounts
of chemicals such as phosphorus, nitrates, ‘and detergents are
gdded to the water. As new algde grow, old algae die. The
déad algae providé a very fertile brEEdingﬁplage for the bac-
iarrhea, hepatitis,
in- be passed on to
m the: water. When
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pollution kills fish, the smooth.flow of energy to man 1s in

" danger of being interrupted; therefore, the fish, birds, and
other lower forms oi animals are early warning systems for
man. ,Their unusual deaths indicate to man that something is
wzong in the énvironment.

Some Effects of Fresh Water Follhtion ! \

]

We know that there are many types of watér pollutantgi and \

all of these pollutants come from either natural or man-made 4
" sources. ‘Decaying plant and-animal matter, sediment, and ‘
minerals washed into streams by-erosion are all forms of natural /
pollution. - In the past nature has been able to cleanse itself

of these pollutants, but modern man has added pollutants that
‘resist organic. breakdown. Because of this, the man-made rather /
than the natural pul]urants must be seen as the gfeater hazard |
in identifying sources of 'water pollution.

over the country, ‘and it 1s affecting people in all walks of
life. The Hudsor River, which flows through New York City, 1s
much like an open sewer with nearly all the cifies and indus- /-
tries along that river dumping raw sewage and waste into it.
There "are reports that, as a result of pollution, there is so
little oxygen left in the-lower portion of the Hudson River _
that a nail when immersed into the water for.a period of several
o months, will not rust. ‘In 1971 a group of children found a
watermelon floating on the Manhattan side of the river and took
it home with‘them and ate it. Eight of the children Lnntraétéd
typhoid fever. (Visuwal 106 -illustrates such pollution).

Lake Erie'is considered by many to be a dying lake.  The
amount of commercial fish caught in the'lake has de;reaséi
from 23 million pounds in 1921 to only 12,000 poundg a-year in
1971. ’ Sport fishing has all but stopped; the bluepike, trout,
and whitefish have been killed by pollution and have been re-.
+placed by more hardy but undesirable fish and leeches, Resi-
dents of the lake area are advised not to swim, ski, boat, or
fish in the lake. People who want to obtain boat permits are
required to have ‘inoculations against certain diseases. Fur- -
thermore, the lower part of ‘the Cuyahoga River, which runs into
Lake Erie, has been declared an official fire hazard because
of its oilly chemical. econtent. -In 1971 the river burst inte
flames and damaged sevefal bridges that -spanned it.

':Identifying Levels of Pollution in An Area

Regardless of whether pollution is. taking placa in creeks,
rivers, bays, or oceans, there 1s a pattern of pollution that"
will help us to understand the effects and possible areas of-
treatment. .As more and more pollution waste, untreated or
inadequately trcated, is dumped into our water systems, the
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various pollution areas tend to become larger (visuals 107 and
108). 1If ten or twenty chemical industries are dumping indus~
trial waste or heated water into a river, then the area of max-
imum pollution may.be one, two, or five miles long (visual 109).
If too much waste material is put into a waterway, the vater may "
not be able to get rid of the waste matter before it is dumped
into the sea. This type of massive and continuous pollution is

; the main cause of high concentration of waste material in many
of our nation's waterways. The continuous pollution is very

. well illuﬁtrated by the Hudson River, which does not progress

' beyond state II in purifying itself (visual 109)., ‘ As a re-
sult some authorities say there 18 a 60,000 square mile area in
the northern Atlantiec Ocean that is covered by muni;ipal ‘and
iﬁdugtrial garbage from the Hudson River.

Some Types of Water Pollution

i The more serious types of pollutants that we should become
" -aware of include thé folléwing:

¢ ne 'Tvace Metals, Théfé are many different trace metalsg which ~

" our bodies must have in order to be healthy. However, 1f our .
bodies absorb 1arge: amounts of these trace metals than we need,
they can-be harmful or even fatal. There are many trace metals
that we come in contact with each day.. Mercury and arsenic are
but two. However, these two pose the greater threat to our
physical well-being and will serve to illustrate for us how
metals in our water gupply or in food taken from Ehg water can
affect us. ’

when Lhe mer:ury ia in its basic ferm. it ig knﬂﬁﬂ that the

" erosion of certain types of rocks and soils cantributes signi-
ficant natural levelsg of mercury to both surface and under-
ground waters. However, when basic mercury is. exposed to cer-
tain common types of bactéria, it 18 converted to a deadly .
fnrm, methylmercury. This is absorbed into the tissue of
fish. .Methylmercury can pass undetected in clear water --
even drinking water -- and result in a threat to mankind.
As long as mercury is exposed to bacterial action, more

o methylmercuty will be produced. Thus mercury in the envi-

' ronment for. hundreds ‘of years will continue to.be converted

to the deadly form.

Today mapy induatries uge basi: mercury in pracessing.
1\ plastics, eleé¢tronics, food processing, .and
pulp and paper industries are some of the major users of
basic mércury. In the pulp and paper industry it has been
found that’keePing the logs wet while they are in the wood-
.yard helps in. processing and prevents. insect damage to the
stored wood. However, the growth o