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Why A Shelter?

1) You value your life and the lives
of those you lave.

2) You have clearly defined priorities
and survival is one of them.

3) You are an optimist and genuinely
believe that there is a reason to live.

4]) You understand the theory of
prabability. It’s not a matter of if...
It’s a matter of when.

Because Family Survival is the Highest Priority ™
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Utah Shelter Systems
(801) 453-8000

info@UtahShelterSystems.com

Visit www.UtahShelterSystems.com today!



RADIATION
GLOSSARY OF TERMS

* Acute Doses: Radiation Doses occurring during the first 24 hours of exposure.
* Attenuation: Decrease in radiation level

* Alpha particle: Positively charged radiation particle emitted from the nuclei of a radioactive
element, consisting of 2 protons and 2 neutrons.

« Beta particle: Negatively charged radiation particle identical to an electron, but originating from the
nucleus.

* Chronic Doses: Radiation doses occurring over extended lengths of time.

* Decay: Decrease of activity of radioactive material due to the emission of an alpha or beta particle
from the nuclei.

« Gamma Rays: Radiation with no measurable mass accompanying alpha and beta emissions.
|dentical to an x-ray, but originating from the nucleus.

« Half-Life: The time required for the activity of a radioactive species to decrease to half of its initial
value due to decay.

* Protection Factor: Ratio of measured radiation levels 3 ft. above surface, down to the radiation
level below the surface.

* Radiation: Radiation is the term given to the particles and/or energy emitted by radioactive
material as it disintegrates.

* lonizing radiation: lonizing radiation is radiation with enough energy so that during an interaction
with an atom, it can remove tightly bound electrons from their orbits, causing the atom to become
charged or ionized. Examples are gamma rays and neutrons.

* Non-ionizing radiation: Non-ionizing radiation is radiation without enough energy to remove
tightly bound electrons from their orbits around atoms. Examples are microwaves and visible light.

* Radioactivity: Radioactivity is the spontaneous transformation of an unstable atom and often
results in the emission of radiation. This process is referred to as a transformation, a decay or a
disintegrations of an atom.

* Rad (radiation absorbed dose): The rad is a unit used to measure a quantity called absorbed
dose. This relates to the amount of energy actually absorbed in some material, and is used for any
type of radiation and any material. One rad is defined as the absorption of 100 ergs per gram of
material. The unit rad can be used for any type of radiation, but it does not describe the biological
effects of the different radiations.

* Roentgen (R): The roentgen is a unit used to measure a quantity called exposure. This can
only be used to describe an amount of gamma and X-rays, and only in air. One roentgen is equal
to depositing in dry air enough energy to cause 2.58E-4 coulombs per kg. It is a measure of the
ionizations of the molecules in a mass of air. The main advantage of this unit is that it is easy to
measure directly, but the measurement is limited because it is only for deposition in air, and only for
gamma and x-rays.

* Rem (roentgen equivalent man): The rem is a unit used to derive a quantity called equivalent
dose. This relates the absorbed dose in human tissue to the effective biological damage of the
radiation. Not all radiation has the same biological effect, even for the same amount of absorbed
dose. Equivalent dose is often expressed in terms of thousandths of a rem, or mrem. To determine
equivalent dose (rem), you multiply absorbed dose (rad) by a quality factor (Q) that is unique to the
type of incident radiation.
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Message From The
President

Dear TACDA Members,

We hope you and yours had a
glorious Christmas season. Our
faith in the Savior and our love of
this great country bring continuing
hope of ultimate peace and safety
for all. May faith, hope and charity
and the pure love of Christ bring
comfort to you all.

This month’s issue of the JCD
offers articles on various aspects of
nuclear radiation. Nuclear radiation
is a power that we cannot see,
smell or feel, though the con-
sequences of exposure to radiation
can affect every aspect of our lives.

Radiation is used to detect and heal
illness and can be used for the
good of man in many ways. My
research, as a nuclear engineer,
has led me to conclude that
radiation in small doses can even
be beneficial. Dr. Gerald Looney,
a long-time member of TACDA's
Board of Directors, has recently
written an article on the Hormesis of
Radiation (Hormesis; the beneficial
effect of small doses of Radiation
where large doses are considered
harmful). Dr. Looney is a physician;
therefore our health is his driving
motive. You can find a full-length
copy of his article in the Resource

area of the TACDA web site. To
quote Dr. Looney:

"Such zeal for a radiation-free
environment could lead in the future
to actual radiation deficiency, since
living organisms depend on low-
level exposure to stimulate immune
system functioning.”

atom; the nature of and behavior of
its parts; and how radiation is
measured. This issue of the JCD
will address these concepts.

We hope you will remember to
STOP (Study, Think, Observe and
Prepare). Study all you can about
the basics of radiation. Observe

Radiation, however, just like every
other source of power; if not
understood or managed well, can
be destructive. Radiation, as a
consequence of nuclear weapons,
must be understood in order to
seek the best protection from its
effects.

The general public should have a
basic understanding of the elemen-
tary concepts of radiation. They
should know the meaning of
‘matter’ and ‘energy’; the language,
terms, signs, and symbols used for
description; the structure of the

the threats around you and make a
risk assessment for the possibility
of a nuclear event. Think through
the consequences of ionizing
radiation to you and your family;
and finally prepare to mitigate the
effects of radiation by the concepts
of time, distance and shielding.

Best Regards,
Sharon Packer
TACDA President

Remember, If you are prepared,
you have no need to fear.
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Alex Coleman - TACDA Journal of
Civil Defense Editor

Dear Reader,
Have you ever heard the statement,
"What they don't know, won't hurt

them?"

made such a
disaster pre-

Have you ever
statement about
paredness issues?

Unfortunately, the majority of
Americans have a tendency to
adopt this concept of denial, when it
comes to giving serious thought
and discussion to the possibilities of
a large-scale disaster affecting
"their world." What is even more
disturbing is an open rejection to
the concept of spending time in
preparation for these unseen
events.

It seems as though the general
population is of the mindset, "If |
can't see it right now, it must not be
a threat." Or "If it hasn't happened
in the past, then it probably won't
happen today. I'm safe at least
until tomorrow." Or even, "It hasn't
happened in a few years, so the
threat must not be real anymore."

The harsh reality seems to be that
we are more concerned with how
our favorite ball team ranks after
that last "big win,"” rather than
embracing and focusing in on the
"important” and more critical issues
at hand.

| suppose that the sheer discomfort
that comes along with considering
and dwelling on issues of wide-
scale disaster are enough to steer
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Defense, and hope that you will use
the information, concepts and ideas
found in its covers as a basis for
your disaster preparedness plans.

us in the opposite direction; the
direction of Denial. However, the
truth is that we are surrounded daily
by real and potential threats, even
though we may not see them
directly in our day-to-day lives.

We would like to take this
opportunity to encourage you to
spend some time learning about the
possible threats that we face as
individuals, families and Americans,
and to then make some specific
preparations that will help you, your
family and your community be
ready should disaster strike.

We have received quite a bit of
positive feedback concerning the
Threat / Solution approach that we
have taken with the Journal of Civil

Spend time with your spouse, your
children, your friends and family
talking about the threats that are
real in your area, and then begin
developing a solid preparedness
strategy against those threats. In
the long-run, you will be glad that
you did.

On behalf of the entire TACDA
team, | hope that each of you had a
safe and Merry Christmas season
and wish you a wonderful and
happy New Year.

Take care, and may God bless the
United States of America.

Kindest Regards,
Alex Coleman, Editor
alex@tacda.org
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THE ABC’s & 123's OF RADIATION
By Sharon Packer
TACDA President

Fallout:

Nuclear fallout is the most far
reaching of all the weapons effects.
Nuclear explosions occurring near
the surface of the earth cause huge
amounts of debris and dirt to be
drawn up into the fireball where they
are vaporized and fused with fission
products and radioactive residues.

As the fireball cools, the vaporized
material begins to condense into
liquid droplets, which eventually
solidify into glasslike particles. These
particles constitute what we call
fallout.

We can see fallout as an
accumulation of dust and small
particles falling onto the ground and
buildings. We cannot, however, see,
feel, hear or taste the radiation that is
being emitted from the fallout.

Distribution of Fallout:

Fallout is carried in the nuclear cloud
and is moved by winds. The direction
of fallout is determined by winds up to
at least 80,000 feet and the velocity
of the wind governs how far the cloud
will travel. The United States has a
variety of upper air winds. They are
predominantly from west to east
during the fall, winter and spring. In
the summer, the winds are more
variable. Surface winds cannot be
used as an indication of direction for
the flow of high atmosphere winds.

In addition to the wind, precipitation
will affect the radioactive deposition.
Rain and snow "wash "or "scrub" the
air of the radioactive particles. The
result is that contaminated material,
which would be spread over a much
larger area by the dry weather
patterns, is rapidly brought down in
local rain or snow areas. This is
referred to as "rainout.”

Terrain features also play a part
in deposition. Large mountains or
ridges could cause significantly more
fallout on the sides facing the surface
wind.

Nuclear fallout from areas across the
oceans will not pose a large threat to

the United States. Small vyield
weapons deposit most of the fallout
locally. The radioactive isotopes from
larger yield weapons remain in the
stratosphere until the short-lived
isotopes decay, and the longer-lived
isotopes are significantly reduced.

Radiation:

The basic building blocks of the atom
are protons, neutrons, and electrons.
Nuclear radiation is an ‘eruption’ or’
emission’ of these particles from the
nucleus of the radioactive elements.
These high-energy emissions con-
stitute radioactive ‘decay’. Fallout
from fission type nuclear weapons
carries these radioactive particles to
the ground where they continue to
decay.

Radiation from a nuclear explosion
consists of gamma rays, neutrons,
beta particles and a small portion of
alpha particles.

Alpha particles:

Alpha particles are positively charged
and relatively large, consisting of two
protons and two neutrons. Alpha
particles are completely stopped by a
sheet of paper or the outside layers
of our skin and are not an external
hazard. Internally, however, they will
dissipate their entire energy within a
small volume of body tissue, causing
considerable damage.

Beta Particles:
The beta particle is very small
compared to an alpha particle, and is

spontaneously emitted from the
neutron of certain radioactive
elements. It is identical to a high-

energy electron and has a negative
charge.

Most fission products are beta
emitters. Beta will pose a small
external hazard if fallout comes into
actual contact with the skin and
remains for an appreciable time. This
causes a burn referred to as "beta
burn”. Fallout should be brushed or
washed from the hair and skin as
soon as possible. Beta will, however,
do considerable damage if it enters
the body.

Certain chemical elements tend to
concentrate in specific cells. The
body cannot distinguish between the
pure element and the radioactive
isotope of that element. Radioactive
strontium and barium are similar in
chemical nature to calcium and will
seek the bones. These elements
pose a small hazard if inhaled but
care should be taken not to eat food
contaminated with fallout. Animals
which  have been exposed to
radiation may have significant levels
of strontium and barium in their
bones. These animals, if healthy
appearing, may be slaughtered and
eaten if the bones and organs are
discarded before the meat is cooked.



Foods contaminated with fallout
should not be eaten unless they can
be washed or peeled. All cans
containing food should be washed
before opening. Please see Volume
38, Issue 5 of the JCD for additional
information on foods and farming in a
post war environment.

lodine 131, which poses the largest
threat, will seek the thyroid. Thyroid
blocking agents (TBA) are available
commercially. They are inexpensive
and have a long shelf life. lodine 131
has a half-life of 8 days and would be
a threat for 10 half-lives or
approximately 80 days. Enough
thyroid-blocking agent should be
stored for each person for a 3-month
period. Care should be taken to keep
fallout contamination from the lungs,
eyes, and open wounds and to wash
any food that is to be ingested.

Gamma rays:

Gamma rays have no measurable
mass or charge. They travel at the
speed of light and originate from
inside the nucleus. The emission of
an alpha or beta particle from the
nucleus of an atom will almost
invariably be accompanied by the
emission of gamma rays.

Gamma radiation will penetrate
through the body and does pose an
internal danger for two weeks after a
nuclear detonation. In most areas,
after two weeks there is no
appreciable level of gamma radiation
remaining.

Neutrons:

Neutron radiation is part of the initial
radiation that occurs in the first
moments after the detonation.
Neutrons are not contained in fallout.
Neutrons have a range of 1-%2 miles
from the detonation and are very
penetrating. The blast levels at that
range are indeed fatal if people are
not in hardened shelters. All shelter
entrances must contain 6 feet of
shielding if the shelter is within that
range of a target, and the dirt cover
on top of the shelter must exceed 6
feet.

Radioactive Half-Life:

Radioactive elements vary greatly in
the frequency with which their atoms
erupt. Some have only infrequent
emissions (decay) while others are
very active and radiate frequently.
The rate of radioactive decay is
measured in half-life. The half-life is
the time required for the radioactivity
of a given amount of a particular
material to decrease to half its
original value. The half-life of a
radioactive material may range from
fractions of a second up to millions of
years. After 10 half-lives, radioactive
elements decay to a level that is no
longer considered to be a human
hazard.

Measuring Radiation:

When dealing with exposure levels
from fallout, radiation is normally
measured in rads or rems. Some
dosimeters and meters will measure
in Roentgens. Numerically, the rad is
very similar to the Roentgen. We will
be using these terms interchangeably
in this discussion.

Radiation meters are used to monitor
radiation exposure rates. Like the
speedometer in a car, which tells how
many miles per hour the car is
traveling, a survey meter would tell
how many roentgens per hour are

Protection Factor
(PF) Using Shelter

High Fallout
Risk Area

1200-3000
600-1500
300-750
200-500
150-375
100-250
75-188
60-100
30-75

12-30
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being received. Dosimeters are used
to measure the accumulation of
radiation, just as your odometer
would measure the accumulation of
miles traveled in your car. Both
instruments are very helpful in a
radioactive environment. Good
metering devices are invaluable in a
nuclear environment.

Wartime rate meters must measure in
rads or (roentgens) up to a level of
500 rads per hour, and wartime
dosimeters must measure to a total

accumulation of 200 rads (or
roentgens).
Some meters and dosimeters

measure only in mili-roentgens (mr).
A milli-roentgen is 1,000th of a
roentgen. These meters and dos-
imeters are useful in a post-war
situation to monitor contamination of
food and equipment. The most
useful of these low-rate meters will
have a ‘wand’ capable of reading
beta contamination.

Fallout Protection Factors (PF):
The fallout protection factor (PF) is a
ratio of the fallout exposure rate that
would be measured by a meter at a
height of 3 feet above a surface, to
the exposure rate that could be

Med. Fallout
Risk Area

Low Fallout
Risk Area

600-1200 600 rads or less

300-600 300 rads or less

150-300 150 rads or less

100-200 100 rads or less

75-150 75 rads or less

50-100 50 rads or less

38-75 38 rads or less
30-60 30 rads or less
15-30 15 rads or less

6-12 6 rads or less
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expected in a given location in an
area below that surface. A PF 50
would indicate that the radiation level
above the surface is fifty times the
value of the radiation level below the
surface. Protection factors are a
function of distance, geometry and
shielding, but not of time.

Principals of Protection:

The three basic principals, which give
protection from radioactive fallout, are
time, distance and shielding.

Time:

All radiation decays with time. During
the fission process in a nuclear
detonation, many isotopes with
different  decay patterns are
produced. It has been found that the
average decay rate behaves
exponentially and can be estimated
with the 7 / 10 rule. Simply stated,
this rule says that for every seven-
fold increase in time after detonation,
there is a ten-fold decrease in the
exposure rate.

weeks. In all but the highest radiation
levels, this decrease should allow for
activities outside the shelter during
much of the day. People should be
taught to stay inside the best shelter
that can be found for at least two
weeks.

Distance:

The dose rate of radiation falls off
with increasing distance in air, even
though attenuation by air is
negligible. The inverse square law
states that the dose is inversely
proportional to the square of the
distance in air from a point of a
gamma-ray source.

This law is not applicable to other
than a point source. However, fallout
does act as a point source in long,
narrow entryways.

Children are more vulnerable to the
affects of radiation because of their
rapidly dividing cells. Heavy people
are somewhat protected by layers of

1000 R/Hr. 7/10 Rule
1000 1 Hour After
900
800
= 700
2 o0
B 480 R/Hr.
s 500 2 Hours After
w400
8 300
200 100 R/Hr.
7 Hours After 43 R/Mr.
100 14 Hours After 10 RiHr.
- 48 Hours After
0 —
0 1234567 14 48
HOURS AFTER THE EXPLOSION
Decay of the dose rate of radiation from fallout, from the time
of the explosion, not from the time of fallout deposition.

This rule can be used to roughly
estimate the future exposure rates.
As an example, if the exposure rate
were found to be 1000 R/hr. at 1
hour after the explosion, if there were
no other explosions, the forecast for
the future would be a rate of 100 R/hr
after 7 hours; 10 R/hr after 49 hours
(roughly 2 days); and 1 R/hr after 2

fat. With this fact in mind, it would be
wise to put small children and thin
adults at the lowest point of the
shelter during high radiation levels.

Shielding:

The damaging effect of gamma rays
comes from their ability to ionize.
Shielding materials containing large

numbers of electrons will filter
(attenuate) gamma rays. The more
massive the material, the greater will
be the attenuation factor .

It has been found that -certain
amounts of shielding material will
attenuate half the gamma radiation.
This amount is referred to as the
"half-value  thickness" for that
particular material. The material is
said then to give a protection factor
(PF) of 2. The protection factors are
multiplicative. Two half-value thick-
nesses will give a PF of 4. Three
half-value thicknesses will give a PF
of 8. It takes 10 half-value thick-
nesses to reach a protection factor
(PF) of slightly greater than 1,000.

APPROXIMATE EFFECTIVE
HALF VALUE THICKNESSES

Density Half Value

Material

(Ib/cuft) Thickness

(inches)

Steel 490 1
Concrete 146 33
Earth 100 4to 4.8
Water 624 7

Good radiation shelters should have
at least a PF of 1000. Ten half-value
thicknesses of earth will give a PF of
1,000 and will require about 48
inches of earth cover.

Biological Effects:

Large exposures to nuclear radiation
can cause acute sickness or death,
whereas small daily exposure may be
tolerated without causing radiation
sickness.

An exposure of 600 Roentgens (‘R)
will usually be lethal when received
as a brief exposure. The same ex-
posure accumulated over a number
of years would have no recognizable
effect.

Doses occurring during a 24-hour
period are considered ‘acute’ doses.
If the exposure is over longer lengths
of time, it is considered ‘chronic’
exposure.



lonizing radiation may cause an
increase of the permeability of the
cell membrane, alter or destroy cells,
inhibit the process of cell division
(‘mitosis’) and break chromosomes.

Radiation Sickness:

The symptoms of radiation sickness
are nausea, vomiting, headache,
dizziness, and a generalized feeling
of illness. There is an initial stage of
these symptoms that lasts 1 to 2
days, followed by a latent stage with
few if any symptoms that lasts
between 2 and 4 weeks. The final
phase is characterized by a
recurrence of the symptoms noted
during the initial phase, and in higher
doses the individual may experience
skin hemorrhages, diarrhea, loss of
hair and seizures. The final stage
lasts between 1 to 4 weeks and
results in either recovery or death.

The symptoms of the initial phase are
similar to symptoms of stress and
fear. If you have been well shielded,
do not assume radiation sickness to
be the cause of these symptoms.

Penalty charts have been developed
to show the consequences in
expected number of deaths of
radiation exposure. Most of these
deaths will occur from the very
young, the frail and the elderly.
Survivors will see an increase in
cancer deaths, as well as some
mutations in progeny.

In a full-scale attack, almost all areas
of the country would be affected by
high, medium or low levels of
radiation. Charts showing required
protection factors show very little
difference in the number of survivors
in these three risk levels. Sheltering
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indoors in a one level home would
provide a PF of about 5. There would
be no expected survivors in a
medium or high fallout risk area with
a PF of 5, and very few in low risk
areas. Unexposed basements offer a
protection factor between 16 and 20.
These charts should impress us for
the need of shelters throughout the
entire nation with PFs of 500 to 1,000
and more. Acceptable peacetime
levels of radiation are set by
governing agencies to be less than 1
R per year. Why should we settle for
any less during war-time, when the
technology is there for our
protection?

We hope this brief introduction to the
effects of radiation will be helpful to
you in your preparations.

RADIATION PENALTY TABLE

Acute Effects Accumulated Exposure (R) | Accumulated Exposure (R) | Accumulated Exposure (R)
1 Week 1 Month 4 Months
Medical Care Not Needed 150 200 300
Some Need Medical Care 250 350 500
Few if Any Deaths
Most Need Medical Care 450 600 600
50% + may die
Lethal Dose 600

The accumulated exposure should not exceed those in the first row.
sheltered area, the doses in the first row will probably be exceeded.
sheltered area should be increased. In a full scale attack, about 35% of our population would be expected to
exceed the above doses. A PF of 500 is recommended for all fall out shelters.

EXPOSURE AT 30 MILES DOWNWIND
(500 KT surface burst, 15 mph wind)

If radiation levels reach 10/R/hr in the
In this eventuality, the shielding in the

(Roentgens)
Time In Open In Shelter PF 15 In Shelter PF 40
1 Week 3450 230 86
1 Month 4100 273 103
4 Months 4500 300 113

A PF of 40, in this scenario will give the minimum protection not to exceed row one of the Penalty Table above.




THREAT ANALYSIS RESOURCE

Before, During and After a Nuclear Emergency
By Sharon Packer, TACDA President

Before a Nuclear Attack:

+ Store a one year supply of food, clothing, fuel and other necessities (Including batteries).

* Prepare as you would for Earthquake, Fire, High winds, Power Outage or any other
major disaster.

* Prepare a shelter according to proximity to blast and radiation effects.

Store 55 gallons of water per person.

Purchase or construct a chemical toilet, radiation meter and water filter.

Prepare a 72 hour kit for your car.

Store Potassium lodide Crystals for thyroid protection from radioactive iodine.

Prepare emotionally not to expect help from outside emergency services.

Learn and teach your family about NBC effects including blast, EMP, fire, radiation, &

chemical/ biological warfare.

Purchase or construct a power drop alarm to warn of possible EMP blast.

Purchase battery powered CB, shortwave, or Ham radio.

Refuel vehicles when they are half empty.
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In an Escalating Crisis:

* Check flash lights & radios (charge batteries).

* Check 72 hour car Kkit.

» Pull Blinds.

* Dig a pit for garbage.

+ Start Potassium lodide tablets as directed by your physician.

+ Choose Shelter location. If you have no shelter, go to your basement and place two
feet of heavy shielding overhead, and several feet on each side. Use books, bricks,
food supply, dirt, or anything heavy.

» Gather supplies (include medications, gas masks, rubber gloves, & radiation meter.)

During a Nuclear Attack:

*« At home...Go to your shelter. If there is time, turn off utilities.

« At work or school...Drop and cover next to a heavy object. Do not lean against the
wall. If there is time, go to a basement, stay away from windows, and take a face down
fetal position, shielding face.

* In your car...If time, drive to nearest basement, culvert, tunnel, parking garage, etc.
Shield from the thermal pulse below ground or behind heavy structures. Take your
72 hr. kit with you. Place as much shielding over head as possible.

* Do not look at the fireball, as the light may blind you.

After a Nuclear Attack:

+ Stay sheltered for two weeks.

* Monitor radiation levels. After leaving shelter, filter and purify all water exposed to
fallout, before drinking. Do not drink swimming pool water as chemicals, acids, and
salts cause kidney damage. Use this water for sanitation purposes, only.

+ Eat perishables first, frozen foods second, and canned foods third. Wipe any dust
from cans before opening.

« After 2 days, turn on battery powered radios for short periods. Without interference,
AM radios may reach as far as Europe.

» If in expedient shelters, prepare to take water from water heaters, toilet holding tank,
storage, etc. Drink only water stored in covered containers for first 2 weeks.
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