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USING THE HANDBOOK 
Experience gained in using the Disaster Handbook for Ex
tension Agents in several disasters has been used in 
preparing this new version. 

Work in disaster areas showed a great need for one-page 
fact sheets that could be reproduced with minimal effort by 
state or county offices. Fact sheets in this handbook are 
grouped according to type of disaster (Flood, Hurricane, 
Tornado, Winter Storm or Nuclear); the agent may, how
ever, need to use relevant fact sheets from more than one 
disaster section. 

Within each disaster section, fact sheets are grouped ac
cording to vital information needed during the disaster (Sur
vival) and information needed for rehabilitation afterwards 
(Clean-up and Repair). Fact sheets are indexed by tab, and 
are listed in the Table of Contents. 

Each county office is supplied with two copies of this hand
book. It is suggested that one copy be kept at another loca
tion, so that a disaster will not prevent at least one copy 
being available. Copies are also provided some state Exten
sion personnel to support disaster efforts in counties. 

EXTENSION EMERGENCY 
PREPAREDNESS COMMITTEE 
To meet their emergency preparedness responsibilities, 
each state Extension Service in land-grant colleges or uni
versities should establish an Extension Emergency Prepared
ness Committee. This committee would serve as the organi
zational and readiness unit in educational pre-emergency 
planning; during a disaster the committee would coordinate 
and facilitate all Extension educational efforts to aid sur
vival and rehabilitation. 

Composition of the committee 

Although state Extension Services differ in organizational 
structure, the state Emergency Preparedness Committee 
should include representatives of the following: 

1) Program administrator 
a) General program administrator 
b) Agricultural program administrator 
c) Home economics program administrator 
d) Administrator or representative of the communications 
or information staff. 

2) Extension director or associate director or his represent
ative on the state USDA Emergency Board 

3) Staff 
a) County agricultural agent 
b) County Extension home economist or home demonstra
tion agent 
c) Agricultural specialist 
d) Extension home economics specialist 

Role and responsibilities of the committee 

This committee should be recognized as the major Exten
sion functioning committee in all pre- and post-disaster ac
tion, and would be responsible to: 

1) Develop a pre-disaster plan designed to meet Exten
sion's responsibilities during any disaster within the state. 

2) Prepare and develop educational materials for use in any 
potential disaster. 
a) Analyze the need for materials. 
b) Establish a central disaster information file and see that 
it is kept up to date. 
c) Have master copies of material copy-ready for mass dis
tribution to staff and to the mass media (press, radio and 
TV). 
d) Provide county offices with prepared copy to be in
cluded in the Disaster Handbook for Extension Agents. 

3) Request funds from the state Extension budget to de
velop materials and to finance any operational needs of the 
committee. 

4) Formulate a training plan to inform staff of their current 
responsibilities in emergency preparedness. This plan 
should include development of both audio-visual and writ
ten training materials. 

5) Plan to act as a liaison with other college and university 
units, and with federal, state, county and local agencies that 
may be involved in disaster and emergency preparedness. 

6) During and after a disaster request that all involved staff 
members' priorities be focused on Extension's assigned role 
in the disaster. 

7) Provide all Extension units with a copy of any emer
gency plans developed, and inform them of the role and re
sponsibilities of the Extension Emergency Preparedness 
Committee. 



Stress 1 

HELPING CHILDREN TO COPE 
BEFORE A DISASTER STRIKES 
Your family may realize clearly after a disaster what should 
have been done. But, whatever the crisis - fire, tornado, 
flood, etc. - some thought and action beforehand can usu
ally help the members react more wisely. Consider not only 
how your children might react in a disaster, but what your 
own reactions might be and the effect of that crisis upon 
each person's emotional and physical well-being. 
Unpressed by the tension of a real emergency, a person can 
think through actions and reactions to crisis situations. 

Giving children familiar patterns to follow and basic infor
mation and supplies for meeting a variety of possible situa
tions may result in, at most, life-saving skills or, at least, a 
lessening of the impact of crisis situations. Talking, prac
ticing, and actively preparing together can play a part in 
helping make the unknown more familiar. 

You can discuss action in possible disaster situations at in
formal times during the day - bedtime, snack time, or 
when doing chores together. Keeping children posted on 
what is going on and answering their questions simply and 
honestly can prepare both parents and children for possible 
future difficulties. 

Check news stories of family or community problems and 
emergencies. Talk over how your family would handle the 
situations. This gives your children the time to think out and 
plan actions for real life crises. 

Help children practice dialing the telephone operator, fire 
station, and ambulance. (Keep the phone on the hook.) 

With preschoolers play a game of "Let's Pretend ... " Dis
cuss a disaster situation that might arise in your area and 
then ask, "What do you do?" 

Try a family game of "Escape." On five or six slips of pa
per, write down various places where a fire might be located 
in your house. Put them in a jar or in a hat. On five or six 
other slips of paper, write down various rooms in which you 
might happen to be. Put them in a second container. Pull a 
slip from the first jar locating the fire. Have each family 
member take a slip from the second jar, locating each person 
in the house. Players must then figure out how to escape and 
how to help those who may be trapped. 

Stock a box with games, books, and hobby materials for sit
ting out family difficulties or emergencies. 



Stress 2 

HELPING CHILDREN TO COPE 
DURING A DISASTER 
A crisis such as flood, fire or hurricane is a frightening ex
perience for everyone, but for a young child it can be ex
tremely threatening. He does not have the ability to cope 
with the situation that an adult has. An extra amount of un
derstanding and patience is usually necessary. Try to keep 
these points in mind when caring for children when a disas
ter occurs. 

Heed suggestions or public warnings for the care and safety 
of your children. Awareness of possible problems and quick 
action may avert various difficulties. 

Remember that children mirror their parents' anxieties. 
Your agitation or calmness is reflected in their fear or 
coping. 

Tell children simply and matter-of-factly about the problem 
and how it is to be handled. This helps avoid the fear of the 
unknown often sensed by children in unusual situations. 

Take something familiar into a new situation. This helps a 
child feel more secure. 

Involve children in sharing action taken, no matter how 
small. They need and want to carry out important roles. 
This helps them feel a part of the family and prepares them 
to cope with later situations. 

In a crisis situation a child may manifest unusually childish 
behavior. For example a boy of five or six may need to sit 
on his mother's lap or want to be cuddled. This is normal 
for a child who is scared and who doesn't understand a situ
ation as serious as the flood. 

Children are sometimes· punished for not behaving seri
ously. Most children are not capable of understanding the 
magnitude and severity of the situation. They need more un
derstanding and patience at this time. 

If your child's behavior appears unusual, he may have lost 
something, maybe a pet or his favorite toy. Ask him, re
gardless of his age, what he misses. Discuss his feelings and 
if possible try to replace the lost belonging. 

Sometimes it is necessary to leave children with a relative or 
friend for a time. These suggestions may be helpful in help
ing the child adjust to your absence and being away from 
home: 

I) Let your children know how long you will be away. 

2) Let them know how often you will be in touch with 
them. 

3) Try not to let them know you will be away until you are 
sure about where both you and they are going to be staying. 
This will prevent them from worrying or brooding over the 
absence. 

4) Keep in touch with your children frequently, and as reg
ularly as you promised. This will lessen the upset of your 
being away. 

5) Finally, keep track of your children to be sure they arc 
provided for. You know their needs more than anyone else. 



Stress 3 

EMERGENCY LIVING CONDITIONS 
WITH ANOTHER FAMILY 
Many families generously offer their own home and food to 
neighbors and friends who have lost their homes during a 
disaster. The situation can become tense and unnerving. To 
avoid this happening try to remember these points if you arc 
a guest in someone else's home: 

Don't insist on being in on everything. 

Don't interfere with the discipline of someone else's 
children. 

Try to live your own life regardless of how difficult that is 
in the present situation. 

Don't overstay your welcome. A week is long enough to be 
living with another family. 

Stress 4 

Your insurance may pay for temporary living arrangements. 
If so, use the funds as soon as possible. 

If you are the host: 

Help your guest find a way to contribute to the running of 
your household. 

Be patient and understanding. A person experiencing disas
ter is usually filled with fears and may be very upset and 
tense. 

Help each person retain a feeling of independence. 

VENTING FEELINGS IN TIME OF CRISIS 
In time of trouble and crisis many people need someone 
who will just listen. Talking about the experience is thera
peutic because the burden seems a little lighter and easier to 
bear. 

If you find yourself called upon to listen to a neighbor who 
just wants to talk. listen. Don't think you have to come up 
with solutions and answers. Just listen and let the troubled 
person talk. He needs to air his feelings. 

Above all, if your neighbor needs to break down and cry -
let him. It has built up in his system and he needs to release 
his feelings of sadness. 

Some people will feel very much alone and afraid; others 
will ask, "Why me'?" They are not really looking for an an
swer to that question but rather are saying ... How can I en
dure this'!" and "How can I go on'?" 

After you have listened. offer the reassurance and encour
agement from the warmth of friendship. 



Floods 1 

PREPARING FOR FLOODS 
AND FLASH FLOODS 
Some simple advance preparation will help you be ready for 
possible floods in your area. 

I) Know the flood warning system in your community, and 
be sure your family knows the warning. Instruct them in 
emergency procedures during a flood warning. If you live in 
an area subject to frequent or sudden floods, especially flash 
floods, you may wish to have family flood drills. Assign 
each family member an emergency task, such as gathering 
emergency supplies, turning off utilities, or listening to the 
radio for instructions. 

2) Always keep fuel in your car - at least half a tank or 
enough for 100 miles. If electricity is cut off, gasoline 
pumps may not operate. 

3) Keep on hand emergency supplies: 
a) Battery powered radio and extra batteries m case of 
power failure 
b) Basic first aid items such as bandages, antiseptics, blan
kets, first aid handbook, and any special medicines (such as 
insulin) for family members 
c) A supply of nonperishable foods requiring little or no 
cooking, and no refrigeration. The supply should be large 
enough to keep your family and pets at least 3 to 4 days. 
d) Can opener 
e) Emergency cooking equipment such as a camp stove 
f) Candles, candleholders, flashlights with spare batteries, 
dry matches 
g) A minimum of two quarts of water per person a day (a 
gallon is better). Store drinking water in a clean bathtub and 
various containers. The water supply should be enough to 
last your family and pets for at least 3 or 4 days. 
h) Materials like sandbags, lumber, plastic sheeting, hand 
tools, wire, ropes, fire extinguishers 
i) Extra fuel for your automobile stored in a metal (not 

glass) container 
j) Extra blankets 

k) Sanitary facilities. An emergency toilet can be con
structed from any watertight container with a snug-fitting 
lid. Keep chlorine bleach or lime on hand to help eliminate 
odors. 
I) Water purification tablets, chlorine bleach or 2% iodine 
to purify water 

4) "Flood-proof" your buildings: 
a) Install check valves in sewer traps to prevent water from 
backing up in sewer drains. 
b) Seal cracks in walls and floors with hydraulic cement. 
c) Place heavy screens over lower windows to prevent 
breakage from floating objects. 

5) Be ready to protect appliances from minor flooding. Put 
a half block of cement under each corner of refrigerators, 
freezers, washing machines and dryers. Use bricks or 
boards if you don't have cement blocks. 

Fire hazards 

During a flood, fire danger is increased. In addition. fire de
partments may be unable to get to fires through high water. 

Watch for these fire hazards on your property: 

I) Broken or leaking gas lines 

2) Flooded electrical circuits 

3) Submerged furnaces or electrical appliances 

4) Flammable or explosive materials coming from 
upstream 

Before floodwaters crest, turn off the main power switch if 
you think the electrical circuits are going to be under water. 
NEVER TOUCH THE SWITCH WHILE YOU ARE WET OR STAND

ING IN WATER. Do not turn the electrical system back on un
til it has been inspected by an electrician. 



Floods 2 

EMERGENCY PROCEDURES 
DURING A FLOOD THREAT 
I) If you live in a flash flood area such as a mountain valley, 
be especially alert for floods. If you suspect a flash flood, 
do not wait until you are instructed to move. Go immedi
ately to higher ground. 

2) Never disregard a flood warning. 

3) If you receive a flood warning, listen to your radio for 
emergency instructions. Proceed with emergency prepara
tions if evacuation is not yet necessary. 

4) If you are the first in your immediate area to know about 
the flood, report the situation to authorities. 

Floods 3 

5) Do not tie up telephone lines. Keep lines open for emer
gency use. 

6) Do not pass along rumors. 

7) Be ready to help with rescue operations if called upon. 

8) Never disregard an official evacuation advisory. If you 
are advised to evacuate, do so immediately. Family safety is 
more important than protection of property or possessions. 
Evacuation is much simpler and safer before flood waters 
are too deep for ordinary vehicles. Listen to your radio and 
follow directions for evacuation routes. 

EMERGENCY COMMUNICATIONS 
ASSISTANCE 
In times of disaster established means of communication 
may be out of service or severely overloaded. If you have a 
message of an emergency nature without a means of 
transmitting it, contact the county Emergency Management 
Agency (formerly called Civil Defense) coordinator. He can 
best advise you of a solution to the problem. 

Definitions of an emergency communication may differ in 
various locations. Generally the system places precedence 
on emergency communications rather than those of personal 
convenience. 



Floods 4 

PROTECTING LIVESTOCK 
DURING A FLOOD 
Livestock not in a confined area can usually take care of 
themselves during floods. Do not let them become trapped 
in low-lying pens. 

In broad, level flood plains where flood waters are seldom 
deeper than 3 or 4 feet, construct mounds of soil on which 
livestock can stay until flood waters recede. Or carry bales 
of hay for hogs to climb on. Try to locate these mounds 
where they will not be washed away by fast-flowing water. 

I) Provide feed and water. Water is essential. Thirsty ani
mals will try to break out to get to flood waters. If water is 
in short supply, limit feed intake. 

2) I( animals are housed with machinery, fasten bales of 
straw in front of sharp edges and protruding parts such as 
cutter bars or crank handles. (Do not use hay, because ani
mals will eat it.) Try to cover wooden paddle wheels on 
combines or choppers, since these parts can be dangerous if 
partially broken 

3) Block off narrow passageways where animals would be 
unable to turn around. A few heavy animals in a narrow 
dead end can be dangerous both to themselves and the 
building. 

4) Be absolutely certain that herbicides, pesticides, and 
treated seeds are not even remotely accessible to livestock, 
and are stored where flood water will not contaminate live
stock feed or water. 

5) Turn off electricity at the main switch. Livestock could 
damage electric fixtures. causing fires or electrocutions. 

6) rr there is a possibility that dairy barns may become in
undated, drive cattle out of the barn. During rapid rise of 
water, cattle often refuse to leave the barn and may drown if 
the water rises high enough in the barn. 



Floods 5 

BUILDING DIKES TO PREVENT 
MINOR SURFACE FLOODING 
Standing water from melting snow or heavy rains can flood 
basements. and damage yards, wells. feed supplies, ma
chinery and other property. Flooding is more apt to occur in 
areas with poor surface drainage. malfunctioning drainage 
systems, or ice dams. 

A 1- to 3-foot-high sandbag or earth dike offers protection 
from shallow flooding (water depth less than 3 feet). Con
tact a construction firm, lumber yard, or Civil Defense offi
cials for information on where to buy sandbags in the area. 

A sandbag dike can be constructed as follows: 

1) Select the site for the dike. making the best use of natu
ral land features to keep it as short and low as possible. 
A void trees or other obstructions which would weaken the 
structure. Do not build the dike against a basement wall. 
Leave about 8 feet of space to maneuver between the dike 
and buildings. 

2) Remove ice and snow (down to the bare ground if possi
ble) from a strip of land about 8 feet wide. 

3) Fill and lap sandbaxs. (See diagrams. If you are build
ing the dike on a lawn you may omit the bonding trench.) 
a) Fill bags approximately half full of clay, silt or sand. Do 
not tie. 
b) Alternate direction of bags with bottom layer lengthwise 
of dike. Lap unfilled portion under next bag. 
c) Tamp thoroughly in place. 
d) Build the dike three times as wide as high. 

4) Seal the finished dike to increase its watertightness. (See 
diagram.) To seal the dike: 
a) Spread a layer of earth or sand. 1 inch deep and about 1 
foot wide along the bottom of the dike on the water side. 
b) Lay polyethelene plastic sheeting so that the bottom 
edge extends 1 foot beyond the bottom edge of the dike over 
the loose dirt. The upper edge should extend over the top of 
the dike. <This plastic sheeting, available from construction 
supply firms, lumberyards, and farm stores, should be 
about 6 mils thick. It comes in 100-foot rolls and is 8 or 10 
feet wide.) 

HOW TO FILL AND LAP SANDBAGS 

STACKING SANDBAGS 

Strip sod before laying 
bottom layer, ii possible 

Bonding trench 1 sack deep. 
2 sacks wide 

c) Lay the plastic sheeting down very loosely so that the 
pressure of the water will make the plastic conform easily 
with the sandbag surface. If the plastic is stretched too 
tightly, the water force could puncture it. 
d) Place a row of tightly fitting sandbags on the bottom 
edge of the plastic to form a watertight seal along the water 
side. 
e) Place sandbags at about 6 foot intervals to hold down the 
top edge of the plastic. Place boards or dirt between these 
sandbags to prevent winds from disturbing the plastic. As 
you work, avoid puncturing the plastic with sharp objects or 
by walking on it. 

SEALING THE DIKE 

BAGS REQUIRED FOR 100 LINEAR FEET OF DIKE 
Height of dike 

1 foot 

2 feet 

3 feet 

Bags required 

800 

2,000 

3,400 
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PREVENTING LEAKS IN BASEMENTS 
Quick thaws or heavy rains can mean damp or flooded base
ments. Leaks in basements may be caused by cracked walls, 
improper grading, water in window wells, or water pressure 
under floors. 

Cracked walls or floors 

Concrete walls should be free of cracks to prevent water 
seepage into the basement. Fill cracks when the soil is dry, 
so cracks will be dry. It is best to fill cracks when there is no 
artificial heat in the basement, so thin layers of mortar can 
cure. 

I) Wide cracks (112 inch or more). "V" out the crack with a 
star drill or cold chisel. Fill with mortar. 
a) Chisel out the sides of the crack to make a "V" opening 
about 1 inch deep and 1 inch wide at the surface. 
b) Coat the crack with a creamy mixture of cement and 
water. 
c) With a trowel immediately fill the opening with a 1 to 2 
mixture of cement and sand mortar. Or use a chemically 
treated cement available at hardware stores or building sup
ply stores. 

2) Hairline cracks. Fill the cracks with a cement base 
paint. With a scrub brush apply a cement wash of Portland 
cement and water. Or check for other leak-stopping materi
als at your local lumberyard or hardware store. 

CRACK IN WALL 
!-" 

,· 
.. ~·~~·. · ... ·. ~,. 

MORTAR 

PLAN VIEW OF BASEMENT WALL 

Grading 

The ground around foundations should slope away from the 
house at a rate of at least 6 inches in 10 feet. You should re
grade by cutting and filling if you notice water standing 
along foundations, or if the surrounding grounds is flat or 
slopes toward the house. 

Roof water should be carried away from the building by 
eave gutters and downspouts. Often basement flooding is 
caused by malfunctioning or poorly designed eaves troughs 
and downspouts. Water from downspouts should be carried 
at least three feet away from the foundation wall. Be sure 

the water does not flow back against the house. Use a splash 
block, downspouting or tile drain. 

SLOPE 6" IN 10' 
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Window wells 

1) Check window wells to be sure that surrounding ground 
ends a few inches below the top of the well. 

2) To prevent water seeping down the outer surface and un
der the well, compact several inches of dirt around the well. 

3) If there is tile around basement footing, dig a post hole 
inside the well to this tile. Fill with clean gravel. 

4) If there is no tile around footing, improve drainage by 
laying drain tile from the bottom of the window well to a 
lower point in the yard. 

5) Clear plastic covers can be placed over window wells to 
divert rain water or roof overflow. 

WINDOW WELL 



Floors 
Water pressure under concrete basement floors may cause 
them to leak or buckle. To relieve this pressure: 

I) Build a sump so water can run into it and be pumped 
out. 

2) If there is a layer of clean gravel under the floor, drill a 
hole in the side of a floor drain. This will allow water to 
flow through the gravel to the drain, and will relieve the 
pressure under the floor. 

3) Leaks can sometimes be diverted through concrete lined 
channels below or above floor level. Make a channel by 
chipping away floor and smoothing it with mortar, or by 
building a ditch above floor level. Carry the channel around 
the wall to a floor drain. 

BASEMENT WALLS 
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EVACUATION SAFETY RULES 
I) Before making any last-minute preparations, be abso
lutely certain you have time. If advised to evacuate, do so 
immediately. Don't wait until the last minute to leave, 
hoping to save your possessions. Save your life. 

2) Move quickly and calmly. Don't take chances. Getting 
safely to higher ground or away from the storm area is your 
first consideration. In a flash flood, your automobile may 
not be your safest and quickest form of transportation. If 
you live near a hill, walking up the hill might be the fastest 
way to safety. 

3) If you are caught in the house by suddenly rising waters, 
move to the second floor and, if necesssary the roof. Wear 
warm clothing and take a portable radio and flashlight with 
you. Don't try to swim to safety - just wait for help. 

4) Keep your radio turned on and located where you can 
hear it. 

5) When leaving the house, avoid flooded areas if possible. 
Don't try to walk through stretches of flood water that are 
more than knee deep. 

6) Know where you're going before you leave. Local offi
cials will probably establish shelters in public buildings. If 
you don't know the location of public shelters, listen to your 
radio for evacuation instructions. If an evacuation route is 
suggested, use it. Other "short cuts" could have roads or 
bridges blocked or washed away, or downed power lines. 

7) If you have limited time for evaculation preparations, 
take only family medicines, blankets, and a battery
powered radio with you. If you have time to gather sup
plies, take with you: 

a) Protective clothing, especially water-repellent outer gar
ments and footwear; several blankets 
b) Flashlights and batteries; battery-powered radio 
c) Personal hygiene items 
d) Infant supplies 
e) Important documents and papers 
f) Drinking water in plastic bottles; other liquids 
g) Emergency supplies of ready-to-eat foods 
h) Necessary prescription drugs or medicines (such as heart 
medication or insulin) 
i) First aid kit 

8) If you are certain you have time before you leave your 
house: 
a) Turn off utilities. 
b) If flood waters threaten, open basement windows to let 
water in and equalize pressure. 

9) Lock your home when you leave it. 

10) As you travel listen to the radio. Watch for: 
a) Washed out bridges or roads 
b) Undetermined roadways 
c) Landslides 
d) Fallen rocks 
e) Downed power lines 
f) Floating hazards 

11) Don't drive over flooded roads, especially where they 
cross overflowing streams and rivers. Flood currents are 
strong, and cars and people are easily washed away in them. 
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PREPARING TO EVACUATE
WHAT TO DO IN YOUR HOME 
If flood waters threaten, but you haven't yet been advised to 
evacuate, use any remaining time to protect your home and 
belongings from flood damage: 

I) Fill available containers, including bathtubs with water. 
If water systems become contaminated by flood water, your 
only safe water will be what you have on hand. 

2) Move important items such as food, furniture, rugs, 
books, clothing, electric motors and controls to upper 
floors. 

3) Collect valuables, important legal papers, and small ap
pliances (such as toasters) and secure them in plastic bags. 
Move them to upper floors. 

4) Anchor outside belongings or move them inside. Trash 
cans, toys, lawnmowers, furniture, tools and buckets could 
wash away, becoming hazards downstream. 

5) Fill all portions of domestic water systems with clean 
water, and cap openings. Seal wells to keep out silt and 
debris. 

6) Shut off utilities (electricity, water, gas) at main 
switches. DO NOT TOUCH ELECTRICAL SWITCHES WHILE 

WET OR STANDING IN WATER. 

7) Remove articles from the basement, and open basement 
windows so water can enter. Most residential basement 
walls and floors are not built to withstand the additional 
pressure of watersoaked soil. During a flood you will have 
less damage to your house if you allow the water to enter. 
Water pressure on the inside will then equalize that on the 
outside, and prevent caving-in of basement walls, or buck
ling of basement floor. 

8) If possible, move frozen food to a locker plant. 



Floods 9 

PREPARING TO EVACUATE
WHAT TO DO ON YOUR FARM 
Insure family safety first. Be certain you have enough time 
to get to higher ground before access is cut off. If you have 
time before you receive an evacuation order, the following 
precautions may help you protect your farm buildings, live
stock, and equipment from flood damage: 

I) Move machinery, feed, grain, pesticides, and herbicides 
to higher elevations. 

2) Fill water tanks for livestock. Several days' supply of 
water may be required. 

3) Construct mounds of soil for livestock, or open gates so 
livestock can escape high water. Small numbers of hogs can 
sometimes be saved by bringing them bales of·hay to climb 
on. 

4) Animals swim well. The greatest problem for grazing 
animals will be fences and other obstacles. Try to drive 
stock through water free of obstructions. Long swims 
through calm water are safer than short swims through a 
swift current. 

5) Leave building doors and windows open at least 2 inches 
to equalize water pressure and help prevent buildings from 
shifting. 

6) If possible, move motors and portable electric equip
ment to a dry location. Move them to higher ground if 
possible. 

7) Disconnect electric power to all buildings which may be 
flooded. If in doubt about how to disconnect power, call 
your utility company. 

8) Dairymen who anticipate extensive flooding should: 
a) Check with a veterinarian to be sure cattle are properly 
immunized before being exposed to flood waters. 
b) Check with Department of Health concerning approval 
of temporary milking facilities. 
c) Try to obtain standby equipment or services for emer
gency milk pickup. 
d) When possible, move grain out of reach of flood water. 

9) Tie down lumber, logs, irrigation pipes, fuel tanks, and 
other loose equipment or material. 

10) Prepare immovable power units and machinery for 
flooding: 
a) Seal radiator openings (tighten caps and plug overflow). 
b) Remove air cleaners and carburetors; seal openings. Use 
material strong enough to withstand water pressure. 
c) Fill oil reservoirs. Plug breather pipes and openings. 
d) Fill bearings with fresh lubricant. 
e) Protect open gears, sprockets, pulleys and wearing and 
cutting edges of machinery with lubricant or rust inhibitor. 
f) Drape polyethelene sheeting over bell ends of motor. Tie 
securely with cord on cylindrical part of motor housing, or 
fasten with a strong rubber band. 
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STANDBY ELECTRIC GENERATORS 
FOR EMERGENCY POWER 
Any farm with mechanically ventilated production facili
ties, bulk milk handling equipment, mechanical feeding 
equipment, or facilities requiring constant and continuous 
heat (such as brooders) needs an emergency source of 
power. On such a farm, a standby electric generator would 
be a good investment, possibly preventing costly losses dur
ing a power failure. 

Types of generators 

Standby generators are either engine driven or tractor 
driven. Either type can be stationary or portable. Engine 
driven units can be either manual or automatic start; gaso
line-, LP gas- (bottled gas) and diesel-fueled engines are 
available. 

Generators must provide the same type of power at the same 
voltage and frequency as that supplied by power lines. This 
is usually 120/240 volt, single phase, 60 cycle alternating 
current (AC). For generators up to 15 kilowatts an air
cooled engine is often used. For generators larger than 15 
kilowatts a liquid-cooled engine is necessary. Two to 2 1/4 hp 
engine capacity with the proper drive system must be avail
able for each 1,000 watts of generator output. 

Size of generators 
A full-load system will handle the entire farmstead load. 
Automatic engine powered full-load systems will begin to 
furnish power immediately, or up to 30 seconds after power 
is off. 

Smaller and less expensive part-load systems may be 
enough to handle essential equipment during an emergency. 
Power-take-off (PTO) generators are about half as costly as 
engine-operated units. Under a part-load system, only the 
most essential equipment is operated at one time. For most 
farms this would be adequate, provided the generator is 
sized to start the largest motor. For example, the milk 
cooler or ventilation fan would need to be operated continu
ously, but the operation of the silo unloader and mechanical 
feeding system could be postponed until the milking chores 
are completed. PTO units can be mounted on a trailer. 

Installation 
Wiring and equipment must be installed in accordance with 
the National Electrical Code, local ordinances, and the re
quirements of the power supplier. 

It is especially important to have the proper equipment for 
disconnecting the generator from public utility lines. Most 

companies require the installation of a double-pole double
throw transfer switch or its equivalent for this purpose. 

Check with your electrician or power supply representative 
for installation instructions and inspection. 

Location and safety features 
Large engine generators should be located in a building, 
preferably a heated building. 

Inlet and outlet air ducts must be large enough to carry off 
excess heat. Air inlets and outlets should be at least 1/2 

square foot open for each 1,000 watts of generator capacity 
to carry off excess heat. 

Combustion fumes must be carried outdoors safely. Exhaust 
pipes must be at least 6 inches from combustible material. 

Operation 
An automatic standby unit should start automatically when 
power fails, and stop when power is restored. When using 
an engine-driven generator with a manual start, or when 
using a tractor driven unit, follow this procedure when 
power fails: 

I) Call your power supplier and describe the con
ditions. 

2) Tum off or disconnect all electrical equipment. 

3) Position the tractor or engine for belt or PTO drive. 

4) Start the unit and bring the generator up to proper speed 
( 1,800 or 3 ,600 rps). Check on arrangement to carry off ex
haust fumes. Be sure there is no danger of fire. The voltme
ter will indicate when the generator is ready to carry the 
load. 

5) Put the transfer switch in the generator position. 

6) Start the largest electrical motor first, adding other loads 
when each is up to operating speed. Do not add too much 
too fast. If the generator cuts out for any reason, repeat 
steps 2, 4, and 5. 

7) Check the voltmeter frequently. If voltage falls below 
200 volts for 240 volt service or below I 00 volts for 120 
volt service, reduce the load on the generator by turning off 
some electrical equipment. 

8) When commercial power is restored, put the transfer 
switch in normal power position. Then stop the standby 
unit. 



Maintenance 
I) Keep the unit clean and in good running order at all 
times so it will be ready for immediate use. Dust and dirt ac
cumulations on the motor can cause it to overheat when 
operated. 

2) Follow maintenance instructions in manufacturer's man
ual. A short operation at set intervals will keep the engine in 
good operating condition. Regularly scheduled warm-ups 
are necessary to keep a standby engine in working order. 
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RESTORING ELECTRICAL 
SERVICE AFTER A FLOOD 
CAUTION: WEAR RUBBER GLOVES AND RUBBER SOLED BOOTS 

FOR ALL WORK WITH ELECTRICAL CIRCUITS. RUBBER IS AN 

INSULATOR, AND WILL HELP PROTECT YOU FROM SHOCKS. 

After a flood, your electrical system should be thoroughly 
checked and repaired by an electrician. If such service is un
available, and you need to do your own repairing, proceed 
as follows: 

Turn power off 

I) Disconnect the main electrical power switch, and any 
other switches controlling pumps or outbuildings. If your 
main switch is located in the basement, be sure all flood 
water has been pumped out before you attempt any work on 
the electrical system. 

When touching any switches, stand on a dry board and use a 
dry stick or rubber gloves to pull handles. 

2) Remove all branch circuit fuses, or place circuit break
ers in "off" position to insure that power is off. 

3) Disconnect all plug-in equipment, and turn off the 
switch at each piece of permanently connected equipment. 
Unscrew all light bulbs. 

Clean and dry the system 

lf flood water covered your first floor, electrical outlets and 
switches are probably wet. They must be dried before ser
vice can be restored. 

I) Remove the covers from switches, convenience outlets, 
and other electrical connections. 

2) Pull receptacles, switches, and wires about 2 inches out 
from their boxes. Do not disconnect the wires. 

3) Clean out mud and dirt with clean water. Allow wires 
and connections to dry. 

4) Use extreme caution in cleaning mud and dirt from the 
main entrance box. Since the power line enters here, this is 
the most hazardous part of the electrical system to work on. 
Assume the power line is hot even if a test light shows 
power is off. Never hose out a hot switchbox. Wear rubber 
gloves and rubber soled shoes. Do not touch anything wet 
or stand in water while working on the box. 

In an emergency, pull the electrical meter from its base to 
disconnect the power. Notify the electric company that you 
broke the seal. 

5) Allow electrical wires and connectors to dry completely. 

This may take days depending on how wet the system is and 
if any heat is available. 

Check the system for electrical shorts 

I) While standing on a dry board or ladder, and wearing 
rubber gloves and rubber soled shoes, check the main 
switch box to be sure all fuses are removed. 

2) Close the main switch and look for sparks or smoking 
wires. These indicate shorted switch connections. If you see 
evidence of such shorts, carefully try to correct the prob
lem. You may need a new switch. 

3) If the switch is in working order. open the switch and in
sert a fuse in one branch circuit. 

4) Close the switch to check for shorts in that branch cir
cuit. 

5) If the fuse doesn't blow immediately, wait at least 15 
minutes to check for slower electrical leaks. Smoking wires 
and sparks in the circuit also indicate trouble, and you 
should carefully inspect all parts of the branch circuit you 
are checking. If there are any signs of smoking or heating, if 
the fuse blows, or circuit breaker trips. remove all fuses and 
open the main switch. You may need to do additional clean
ing or drying. or you may possibly need to replace circuit 
parts. 

6) Repeat steps 2 to 5 for each of the other circuits, one at a 
time. 

7) After you have checked all the circuits and found them 
in good condition, once again remove all fuses and open the 
main switch. Replace wires for electrical receptacles. 
switches, and light outlets in junction boxes. Replace cov
ers. Then check each branch circuit again. one at a time, by 
replacing one fuse at a time and closing the main switch. 

8) If everything is OK. close the main switch. 

9) For 24 hours, be careful when using receptacles and 
switches. There may be slow leaks which could cause 
shocks. Do not plug in electrical appliances that have been 
flooded until they have been reconditioned. 

1 OJ If some circuits are faulty, use only the undamaged cir
cuits. Do not overload undamaged circuits with too many 
lights or appliances until normal capacity is restored. 

Some newer homes may have a ground fault circuit inter
ruption system with their circuit breaker. This will probably 
need to be replaced. 
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SOURCES OF DRINKING WATER 
One of your most crucial needs is a supply of safe water. 
Every person in your family needs about 2 quarts of water 
or other liquids daily (more in hot weather). You also need 
pure water for preparing food. brushing teeth. and keeping 
clean. 

When warned of a severe storm which could cause llood
ing, or which could otherwise disrupt water services. insure 
an adequate supply of safe water for your family by filling 
large clean containers. pots. pans. sinks. and bathtubs with 
water. Then shut oil the main water valve to protect the 
clean water already in your water system. If possible close 
the valves on the water lines leaving the house. 

You may have emergency sources of water. such as ice 
cubes, on hand. Soft drinks and fruit juices are water substi
tutes. Jn addition, the water in your water pipes and toilet 
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PURIFYING WATER 
Unless you arc absolutely certain your home water supply is 
not contaminated hy flood water. purify all water before 
using it for drinking. food preparation, brushing teeth. or 
dishwashing. If the water contains sediment or floating ma
terial. strain it through a cloth before treating it. Water can 
be purified by boiling or by chemical treatment. 

Boiling 

Boil water at a rolling boil for I 0 minutes to kill any 
disease-causing bacteria in the water. Add a pinch of salt to 
each quart of boiled water to improve the taste. 

Chemical treatment 

If water cannot be boiled. treat it chemically. Two chemi
cals usually found in the home will purify water: 

I) chlorine hi each such as Clorox or Purex. Household 
bleach is a good disinfectant for water. However. check the 
label to be sure that hypochlorite is the only active ingredi
ent in the bleach. Do not use any bleach which contains 
detergents. 

flush tanks (NOT TllL HOWLS) is safe to drink if you closed 
the valve on the main water line before the flood. 

To use the water still in the pipes. turn on the faucet located 
in the highest point in the house - usually in an upstairs 
bathroom. This lets air into the system. Then draw water 
from the lowest faucet in the house. 

Your hot water heater or water pressure tank could supply 
30 to 60 gallons of safe water in an emergency. Before 
using water from the water heater. switch off the gas or 
electricity which heats the water. Leaving the heating part 
on while the heater is empty could cause an explosion or 
burn out the clements. After turning oil the gas or electricity 
open the drain valve at the bottom of the tank. Do not turn 
the water heater on again until the water system is hack in 
normal service. 

Percent chlorine 
1% 
4 to M1:. 
7 to I ()l.i( 
Unknown 

Add per gallon of water 
40 drops 
8 drops 
4 drops 
10 drops 

Mix the bleach thoroughly into the water. Let it stand for 30 
minutes. The water should have a slight chlorine odor. If it 
doesn't, repeat the dose and let the water stand for an addi
tional 15 minutes. 

2) iodine. Household iodine from the medicine che-.t or first 
aid kit will purify water. The iodine should he Ylr United 
States Pharmocopeia (U.S. P.) strength. Add 20 drops per 
gallon of clear water. and 40 drops per gallon of cloudy 
water. 

Water purifirntion tahlets will also purify water. Follow 
manufacturer's directions. Water purification tablets arc 
available at drugstores. 
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PREPARING FOOD DURING A POWER 
FAILURE 
During a power failure, cooking and eating habits must 
change to fit the situation. You may have no heat, no refri
geration, and limited water. In addition, health risks from 
contaminated or spoiled food may increase. When prepar
ing food during a power outage: 

Conserve fuel 
I) Consider the amount of cooking time needed for particu
lar foods. If you have limited heat for cooking, choose 
foods which cook quickly. Prepare casseroles and one-dish 
meals, or serve no-cook foods. 

2) Alternative cooking methods include: 
a) Fireplace. Many foods can be skewered, grilled, or 
wrapped in foil and cooked in the fireplace. 
b) Electric utensils. If gas is cut off, but you still have elec
tricity, use electric skillets, hot plates, or coffee makers to 
heat food. 
c) Candle warmers. Devices using candle warmers such as 
fondue pots may be used if no other heat sources are avail
able. 
d) Camp stoves and charcoal heaters. These may be used 
outside your home. Never use fuel-burning camp stoves or 
charcoal burners inside your home, even in a fireplace. 
Fumes from these stoves can be deadly. 

3) Do not cook frozen foods unless you have ample heat for 
cooking. Some frozen foods require considerably more 
cooking time and heat then canned goods. Also, if power is 
off, it is best to leave the freezer door closed to keep food 
from thawing. 

4) Commercial canned foods can be eaten straight from the 
can. Do not use home canned vegetahle.1 unless vou have 
the means to hail them for ten minutes before eating. 

Conserve water 
I) Save liquids from canned vegetables. Substitute these for 
water in cooked dishes. 

2) Drain and save juices from canned fruits. Substitute these 
for water in salads and beverages. 

Observe health precautions 
I) Boil all water used in food preparation for at least I 0 
minutes. 

2) If you are without refrigeration, open only enough food 
containers for one meal. Some foods can be kept a short 
time without refrigeration. Well done vegetables and meat 
can be kept unrefrigerated from noon until the evening meal 
if covered. Do not keep these dishes overnight without re
frigeration. If available, packaged survival or camping 
foods are safe. Do not serve foods that spoil easily, such as 
ground meats. creamed foods, hash, custards. and meat 
pies. These are potential sources of food poisoning. 

3) If necessary. substitute canned and powdered milk for 
fresh milk. Canned milk will keep safely for many hours 
after you open the can. If you are using canned milk to feed 
a baby, however. open a fresh can for each bottle. Use only 
boiled or disinfected water to mix powdered milk. Use re
constituted milk immediately after it is mixed if you have no 
refrigeration. If safe water or water disinfectants are not 
available. use canned or bottled fruit juices instead of water. 

4) Prepare and eat foods in their original containers. if pos
sible. This will help if dishwashing facilities are limited. 
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USING DRY ICE DURING 
A POWER FAILURE 
If it seems likely that your freezer will not be operating 
properly within one or two days, dry ice may help keep 
some frozen food from spoiling. However, dry ice is very 
expensive and is not easy to obtain in some areas. If a flood 
is predicted, and you decide to use dry ice, locate a source 
in advance, and obtain it quickly. 

Your power company may be able to direct you to a source 
of dry ice. 

I) Wear gloves when handling dry ice. Do not touch it with 
your bare hands, because it causes severe frostbite and tis
sue damage. 

2) Allow 2 '12 to 3 pounds of ice per cubic foot of freezer 
space. (More will be needed for an upright freezer. because 
ice should be placed on each shelf.) 

3) Place boards or heavy cardboard on top of packages. 
Place dry ice on top of boards. In an upright freezer. place 
ice on each shelf. 

4) Cover the freezer with blankets, but do not lock it or 
cover air vent openings. Gas xiven off by the dry ice needs a 
place to escape. Open basement or room windows or doors 
to vent out the gas from dry ice. 
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SAFETY OF FROZEN FOODS 
AFTER A POWER FAILURE 
If flood water enters your freezer or refrigerator, dispose of 
all food not sealed in metal airtight cans or glass jars. 

If power is interrupted, or the refrigerator or freezer is not 
working properly for a short period of time, keep the door 
closed to keep cold air inside. This helps prevent food spoil
age or thawing. Freezers and refrigerators should be 
equipped with thermometers. 

When anticipating a power failure (as prior to a flood warn
ing), set the refrigerator and freezer temperature to the 
coldest setting to build up a cooling reserve. 

Foods in the Freezer 
Thawing rate 

With the door closed, food in most freezers will stay below 
40°F up to 3 days, even in summer. Thawing rate depends 
on: 

I) The amount of food in the freezer. A full freezer stays 
cold longer than one partially full. 

2) The kind of food. A freezer filled with meat stays cold 
longer than a freezer filled with baked goods. 

3) The temperature of the food. The colder the food, the 
longer it will stay frozen. 

4) The freezer. A well insulated freezer keeps food frozen 
longer than one with little insulation. 

5) Size of freezer. The larger the freezer. the longer food 
stays frozen. 

6) Cool hot foods before refrigerating them to minimize ris
ing temperature in the refrigerator. 

Emergency measures 
I ) Keep the door closed. 

2) If possible, move food to a locker plant. To move food 
safely, wrap it in newspapers or blankets, or place it in insu
lated containers, such as camping coolers. 

3) If you can't take food to a locker plant, leave it in your 
freezer, and cover freezer with blankets, quilts, crumpled 
newspapers. or excelsior. 

4) Use dry ice if it is available. Wear gloves to handle dry 
ice and proceed as recommended (see fact sheet, Using Dry 
Ice During a Power Failure). 

When food has thawed 

You may safely refreeze some foods if they still contain ice 
crystals or if they have been kept at 40°F or below for no 
more than 2 days. If the temperature is above 50°F throw 
food away. 

Canninx. Foods that cannot be refrozen but are safe to use 
may be canned immediately. 

Treat completely thawed foods as follows: 

I) Fruits. Refreeze fruits if they taste and smell good. Fruit 
that is beginning to ferment is safe to eat. but will have an 
off-flavor. Such fruit could be used in cooking. 

2) Do not refreeze frozen dinners that have thawed. 

3) Vexetables. Do not refreeze thawed vegetables. Bacteria 
in these foods multiply rapidly. Spoilage may begin before 
bad odors develop. Such spoilage may be very toxic. 
Refreeze vegetables only if ice crystals remain throughout 
the package. If you question the condition of any vegeta
bles, throw themout. 

4) Meat and poultrr. Examine each package of thawed meat 
or poultry. If odor is offensive or questionable, or if the 
meat temperature has exceeded 40°F for 12 hours. don't 
use. Discard all stuffed poultry. Cook immediately thawed 
but unspoiled meat or poultry. After cooking, meat can be 
refrozen. 

5) Fish and shellfish. These are extremely perishable. Do 
not refreeze unless ice crystals remain throughout the pack
age. Seafood may be spoiled, even if it has no offensive 
odor. 

6) Ice cream. Do not refreeze melted ice cream. Otherwise. 
consume it in the liquid form before off-flavor develops. 

Cook thawed frozen foods and frozen dinners immediately 
if they are still cold. Do not refreeze. If any foods have an 
offensive or questionable odor, do not eat. 
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SAFETY OF REFRIGERATED FOODS 
AFTER A POWER FAILURE 
I) Most chopped meats, poultry and seafood sandwich fill
ings should not be left without refrigeration for more than 
four hours. If you have to leave your home without an ice 
chest containing ice, take cold ingredients for any salads 
and toss (mix) them and when you arrive at the shelter 
where you are staying during the emergency, eat immedi
ately. If there is any salad left, throw it away. 

2) You can extend your food supply by cooking all un
spoiled meat immediately. Large, solid, unboned pieces of 
fresh beef or lamb such as rump roast, or leg of lamb are 
least susceptible to quick spoilage. 

3) Uncured sausage is vulnerable to contamination because 
it is free of preservatives. Keep it frozen until you "must" 
leave, and then cook before it is completely thawed. 

4) Raw chopped meats, like hamburger, spoil quickly. 
Pork, fish, and poultry spoil quickly. Dispose of them if 
they have been without refrigeration for 12 hours or more. 
Do not trust your sense of smell. 

5) Eggs can be kept several weeks in a cool place without 
refrigeration, depending on their freshness. Hard-cooked 

eggs are safe for 5 days but no longer than 7 days at room 
temperature. 

6) Hard cheese usually keeps well at room temperatures. 
Other cheeses, such as cream cheese, opened containers of 
cheese spreads, and cottage cheese spoil quickly. Throw out 
when off-flavor develops. If surface mold develops on 
blocks of cheese, slice 1/2 inch below the surface and dis
card. 

7) Milk spoils quickly without refrigeration. Throw out 
spoiled milk. Sour milk may be used in baking. 

8) Custards, gravies, creamed foods, chopped meat, poul
try and seafood sandwich fillings spoil quickly when un
frigerated and provide ideal growing places for organisms 
causing food poisoning. Dispose of these foods if they have 
warmed to room temperatures. Spoilage is difficult to detect 
since there may be no offensive odor or taste. 

9) Commercially-made baked goods with creamfilling.1 are 
not safe to take when evacuating unless you have a cold 
place to keep them. It is best to leave cream pies and all 
foods containing high protein and moisture at home unless 
you store them in a cooler with ice. 
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FLOOD CONTAMINATED FOODS 
Contaminated food may be a problem following any storm 
involving flooding. 

Flood waters may carry silt, raw sewage, oil, or chemical 
wastes. Filth and disease bacteria in flood water will con
taminate food, making it unsafe to eat. 

Thoroughly inspect any food left in the house after a flood. 
Flood water may have covered it, dripped on it, or seeped 
into it. Even though some foods (see below) are protected 
by their containers, if you are in doubt about the safety of a 
food, throw it out rather than risk disease. 

Use the following guidelines when deciding which foods to 
discard and which to save. 

Food to discard 
Do not attempt to save the following foods: 

I) Opened containers and packages which have come m 
contact with flood waters. 
2) Unopened jars and bottles with paper waxy seals such as 
those contaning mayonnaise, or salad dressing. 
3) Containers of spices, seasonings, and flavorings. 

4) Flour, grains, sugar and coffee in canisters or bags. 
5) Paper, cloth, fiber or cardboard boxes, even if the con
tents seem dry. This includes salt, cereals, pasta products, 
rice, and any "sealed" packages of crackers, cookies or 
mixes, within a larger paper box. 

6) Dented seams, bulging or rusty, leaking tin cans. Cans 
which have been tossed about and are found far from their 
normal storage spot. Seams on these cans may have been 
weakened or their seals broken, causing contamination or 
spoilage. 
7) Jam or jelly sealed with paraffin. 

8) Containers with non-sealed, fitted lids, such as cocoa or 
baking powder. 
9) Commercially bottled carbonated beverages, if the cap 
is crusted with silt; don't attempt to wash, since pressure in 
bottles may cause an explosion. 
10) Foil or cellophane packages. 
11) All fresh vegetables and fruits which do not have a 
peel, shell, or coating which can be removed before use; 
leafy vegetables. 
12) Fresh meat, fish, and poultry which have been in con
tact with flood waters. 
13) Home-canned foods. even if the jar seems tightly 
sealed. (However, in some cases, tightly sealed home
canned foods may be safe, depending on the flood condi
tions. If supply of canned food is extensive, contact a food 
preservation specialist, who can advise you after learning 
specific facts about flood conditions.) 

Food to keep 
The following foods are safe if you wash, sanitize contain
ers and cook foods before use; or wash, sanitize, peel fruits 
or vegetables; Do not eat raw fruit even if it has been 
sanitized. 

I) Undamaged tin cans. Be sure to wash and sanitize con
tainer (see below) before opening the can. For added safety 
boil food before using. 

2) Potatoes. Wash, sanitize, dry, peel, and cook before 
using. 

3) Citrus fruits. Wash well, sanitize, peel and heat to 160°F 
for I 0 minutes before using. 

4) Apples and other fruits which can be sanitized, peeled 
and cooked before eating. 

To disinfect cans and commercial glass jars 

All cans and commercial glass jars free of rust or dents must 
be washed and sanitized before they are opened. 

I) Remove labels and wash in a strong detergent solution 
with a scrub brush. Remove all silt. 

2) Immerse scrubbed containers for 15 minutes in cold 
(60-70°F) chlorine solution. Household bleaches contain 
from 2% to 6% chlorine. The amount of bleach to add to 
water would depend on the percent chlorine it contains: 

Volume of bleach Volume of bleach 
% chlorine to add to to add to 
in bleach 1 quart water 1 gallon water 

2% 2 teaspoons 2 tablespoons 
4% 1 teaspoon 1 tablespoon 
6% Y2 teaspoon 2 teaspoons 

3) Remove containers from solution, and air-dry before 
opening. Re-label if possible. Use as soon as possible, since 
containers may rust. Store containers where they will not be 
re-contaminated. 

To disinfect fruits and vegetables 
I) Wash in a strong detergent solution with a scrub brush. 
Remove all silt. 

2) Soak in a chlorine solution for 15 to 20 minutes. (see 
table above for strength of chlorine.) 

3) Rinse thoroughly with safe drinking water. 

4) Peel if possible, and cook thoroughly before eating. Re
fer any specific questions to health authorities or your 
county Extension agent. 
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FLOODED GARDEN PRODUCE 
If flood waters have covered a garden, some produce will be 
unsafe to eat. The safety of unharvested fruits and vegeta
bles will depend on: 

I) kind of produce 

2) maturity of produce at the time of flooding 

3) time of year flooding occurred; possible recurrence of 
flood in same week. 

4) severity of flooding (depth of water and silt) 

5) duration of flooding 

6) bacterial content of floodwater 

7) likelihood of contamination from sewage or other bacte
rial contaminants 

Immature produce 

In general, fruits and vegetables which were more than 2 
weeks immature at the time of flooding should be safe to eat 
by the time they are ready for harvest. For additional safety, 
disinfect produce (see below) and cook it before eating. 

Mature produce 

Unless flooding was light and there is no danger of bacterial 
contamination from floodwater, avoid using fruits and veg
etables that were ready for harvest at the time of flooding, 
unless they can be disinfected, peeled, and thoroughly 
cooked. Some fruits and vegetables are more susceptible 
than others to bacterial contamination. 

I) Leafy vegetables such as lettuce, cabbage, mustard, 
kale, collards, spinach, swiss chard, celery, and fleshy veg
etables and berry fruits such as tomatoes, cucumbers, sum
mer squash, strawberries, and peppers would be highly sus
ceptible to bacterial contamination. 

Don't pick contaminated strawberries unless there was a 
quick recession of flood waters and a lot of immature fruit at 

time of flooding (2 weeks before ripening). 

Silt and other contaminants might be imbedded in the 
leaves, petioles, stems or other natural openings of fleshy 
structures, and could be difficult to remove. 

2) Root, bulb and tuber crops such as beets, carrots, rad
ishes, turnips, onions, and potatoes would be less suscepti
ble to bacterial contamination. Disinfect these vegetables, 
peel, and cook them thoroughly before eating. 

3) Produce with a protected fruit or impervious outer skin 
such as peas, melons, eggplant, or winter squash should be 
washed and disinfected before the outer shell, skin or husk 
is removed. Then shell, peel, or husk the produce, and cook 
it if possible. 

Covered sweet corn would mold and should be discarded. 

Disinfecting measures 

Thoroughly wash and disinfect any produce before eating. 

I) Wash in a strong detergent solution with a clean scrub 
brush. Remove all silt. 

2) Immerse produce for 15 to 20 minutes in a chlorine solu
tion. Household bleaches contain from 2% to 6% chlorine. 
The amount of bleach to add to water depends on the per
centage chlorine it contains: 

Volume of bleach Volume of bleach 
% chlorine to add to to add to 
in bleach one quart water one gallon water 

2% 314 tablespoon 2 tablespoons 
4% I teaspoon I tablespoon 
6% V2 teaspoon 314 tablespoon 

3) Rinse thoroughly with safe drinking water. 

4) Peel, if possible, and cook thoroughly before eating. 

Refer any specific questions to health authorities or your 
county Extension agent. 
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SAFETY RULES AND 
RECOVERY PROCEDURES 
AFTER A NATURAL DISASTER 
1) See that your family is safe from flood crests, fire, or 
falling buildings. 

2) Cooperate fully with local authorities, rescue squads, 
and local Red Cross chapters. 

3) Help locate shelter, food, clothing, transportation, 
medicial supplies and medical help for victims. 

4) Obey health regulations for personal and community 
protection against disease epidemics. Report any violations. 

5) If premises have been flooded, flush plumbing fixtures 
with buckets of water to be sure they are open. Have health 
authorities inspect sanitary disposal systems. Water may 
have backed up into septic tank, which in turn backs up into 
plumbing system. This could be a health hazard. 

6) Do not use water from private supply until health author
ities have tested it. Boil drinking water 10 minutes or chlo
rinate by adding I teaspoon chlorine bleach per gallon of 
water (see fact sheet, Purifying Water). 

7) Do not use food that has come in contact with flood 
waters. Some foods can be salvaged if properly packaged 
(see fact sheet, Contaminated Foods). Consult local health 
officials if in doubt. 

8) Sanitize dishes, cooking utensils and food preparation 
areas before using them (see fact sheet, Cleaning and 
Sterilizing Dishes and Cooking Utensils). 

9) When entering damaged buildings, use flashlights only, 
not matches, torches, or any open flame. Watch for nails, 
splinters, holes in walls or floors, wet or falling plaster, un
dermined foundations, and gas leaks. 

I 0) Do not use electrical system until it has been checked 
by an electrician. 

11) Wait until any flood waters are below basement level 
before trying to drain or pump the basement. 

12) Start clean-up as soon as possible, especially if flood
ing has occurred. Thoroughly dry and clean house before 
trying to live in it. Delay permanent repairs until buildings 
are thoroughly dry. 

13) Control rodents and insects. 

14) Remove sediment from heaters, flues and motors be
fore using them. To speed drying start stoves and furnaces 
as soon as they have been checked for safety. 

15) Take all furniture and rugs outdoors to dry. 

16) Dry and air bedding, clothing and rugs as soon as pos
sible to prevent mildew. 

17) Set priorities. Accomplish most important tasks first, 
and avoid physical over-exertion. 

18) Be sure children are safe and being Cared for at all 
times. Never leave young children alone or allow them to 
play in damaged buildings or areas that might be unsafe. 

19) Give special attention to cleaning children's toys. 
cribs, playpens and play equipment. Boil any items a tod
dler or baby might put in his mouth. Discard stuffed toys, 
waterlogged toys and non-cleanable toys. 

20) Keep chemicals used for disinfecting. and poisons used 
for insect and rodent control out of the reach of children. 

21) Wear protective clothing on legs, arms, feet and hands 
while cleaning up debris. Wear rubber gloves while 
scrubbing flood-damaged interiors and furniture. 



Floods 21 

SAFETY IN RESCUE OPERATIONS 
I) Don't go into disaster areas unless you have real help to 
offer. 

2) Use caution, especially in boats. Floating objects and ob
jects under water can be dangerous. Live electrical lines arc 
extremely dangerous when they are close to or touching 
water. 

3) If there is any doubt about the safety of flooded build
ings, do not enter them. 

4) Let buildings air for several minutes before entering 
them. When checking buildings for gas leaks, use your 
sense of smell only. Do not smoke, strike matches. or carry 
open flames such as lanterns or torches. If the building 
smells like gas. open windows and doors, turn off the main 
gas valve, and leave. Notify the gas company. and do not 
re-enter until officials indicate the building is safe. 

5) When entering flooded buildings, look for fire hazards 
such as damaged wires and short circuits. Also be on the 
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lookout for falling debris such as wet plaster. and for buck
led walls, loose bricks. cracks. or any shifting of the foun
dation. Turn off the gas at the meter or tank. Do not turn on 
the electrical system. 

6) Do not go into flood water unless it is absolutely neces
sary for rescue operations. Flood waters carry disease bacte
ria. Getting a cut from an unseen object could cause serious 
infection. 

7) Remember that a flood current is deceptive. It is usually 
much stronger and faster than it looks. Don't try to swim in 
flood water. 

8) Do not try to use small boats to rescue livestock caught 
behind fences. Cut the fence to release the animals. They 
can usually swim to safety if water is free from obstructions 
and if current is not too swift. 

CONTROLLING RODENTS 
Rats and other rodents may move into buildings to escape 
flood waters. Rats may carry disease and parasites. Steps 
shou Id be taken to control rodents as soon as possible. 

Entering buildings 

Because of the danger of rat infestation, use caution when 
entering flooded buildings. 

I) Carry a solid club and a flashlight. 

2) Inspect likely hiding places for rats. Check closets, furni
ture, drawers, mattresses, appliances, upholstered furni
ture, stacks of clothes or paper, dark corners, attics, base
ments. 

3) Be extremely careful when approaching rats as they can 
be dangerous. 

Controlling rats 

To control rat populations: 

1) Poison rats which can't be destroyed by clubbing or trap
ping. Use rat control measures as recommended by your 

county Extension agent. Be extremely careful when using 

any rat poison or bait, especially if there are children in the 
house. 

2) After infestation has been controlled, clean up rat har
boring places. (Rats may move into buildings when their 
hiding places are removed.) Remove trash piles and piles of 
damaged furniture or equipment. Store materials on plat
forms or shelves 12" to 18" above the ground. 

3) Remove food sources. Store food supplies in ratproof 
bins or containers. Suspend garbage containers from trees 
or posts. Remove animal carcasses which may attract rats. 
Do not leave scraps of food around. 

4) Maintain several permanent rat bait stations in strategic 
locations, even after rat infestation has been controlled. 
This should eliminate rats which could migrate from neigh
boring areas, and will help prevent another infestation. In
spect baits frequently and replace them with fresh material 
whenever necessary. 

If you are bitten by a rat, consult your physician to avoid 
potential disease or infection. 
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CONTROLLING INSECTS 
After a natural disaster - especially one involving flooding 
- mosquitoes, flies and other insects may be more abun
dant than usual, posing potential health problems. Filth and 
debris left by the storm create excellent breeding conditions 
for house flies and mosquitoes, some of which may be capa
ble of spreading typhoid, dysentery and encephalitis. To 
control insects it is important to remove their breeding 
places (any standing water, especially stagnant water). In 
warm weather this should be done immediately after you re
turn to the premises. 

Eliminate breeding spots 

I) Empty water from barrels, old tires, cans, and other 
vessels. (This water may also be polluted by floodwaters 
and may be a health hazard, in addition to being a breeding 
place for insects.) Also, check clogged gutters and flat roofs 
which have poor drainage. Make sure cisterns, cesspools, 
septic tanks, fire barrels and rain barrels are covered tightly. 

2) Wherever possible drain ponds, pools, or any standing 
water in which mosquitoes may breed. 

3) /{drainage is impossible, treat water puddles still stand
ing after a week with larvicide oil as recommended by a 
county Extension agent. 

4) Dispose of" refuse. Bury animal carcasses as soon as pos
sible. Bury or bum garbage at least once every week. Be 
sure garbage cans have tightly fitting lids. When using ma
nure and garbage as a fertilizer, spread it thinly so it will dry 
quickly and not support fly development. 

Repair 

Patch screens and other places where mosquitoes may enter 
buildings. Paint screens with an insecticide solution recom
mended by your county Extension agent. 

Spray 

Use a household spray or an aerosol bomb to kill mosqui
toes, flies, or other insects that get into buildings. Do not 
apply oil-based sprays to flowers or ornamental plants. 
Spray shrubbery and shaded areas of buildings to kill adult 
insects. Contact your county Extension agent for specific 
recommendations. 

Use a repellent 

If possible, keep small children indoors, especially in the 
evening. Persons who must go outside at dusk should use a 
repellent on exposed parts of the body and clothing. 
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SAFETY PRECAUTIONS WITH SNAKES 
Following floods, storms, and hurricanes, snakes are often 
forced into places where they are not usually found. If you 
live in an area where poisonous snakes are common, take the 
following precautions: 

I) Know how to identify poisonous snakes common to 
your area. 

2) Be alert for snakes in unusual places. They may be 
found in or around homes, barns, outbuildings, driftwood, 
levees, dikes, dams, stalled automobiles, piles of debris, 
building materials, trash or any type of rubble or shelter. 

3) Keep a heavy stick or some other weapon handy. 

4) Before beginning any clean-up or rescue operations, 
search the premises thoroughly for snakes. They may be un
der or near any type of protective cover. 

5) In rescue or clean-up operations, wear heavy leather or 
rubber high-topped boots, and heavy gloves. Wear trouser 
legs outside boots. Be extremely careful around debris. Use 
rakes, pry bars or other long-handled tools when removing 
debris. Never expose your hands. feet, or other parts of your 
body in a place were a snake might be. 

6) After dark, carry a strong light. 

7) Explain to children the dangers of snakes under storm or 
flood conditions, and the precautions they should follow. 
Do not allow children to play around debris. 

8) If you kill a poisonous snake, use a stick, rake, or other 
long-handled tool to carry the snake away for disposal. 
Snakes may bite even when they appear dead. 

9) If you realize you are near a snake, avoid sudden move
ment. Sudden movements may cause the snake to strike. If 
you remain still the snake may leave. If the snake doesn't 
move away from you after a few minutes, slowly back away 
from it. 

I 0) If someone is bitten by a poisonous snake, call a doctor 
immediately. 

Controlling snakes 
To get rid of snakes in buildings and to prevent others from 
entering: 

I) Remove snakes' food supply. Eliminating rats and mice 
from an area will often discourage snakes. 

2) Remove snakes' hiding places. Git rid of lumber piles. 
trash piles, high weeds and grasses, and debris. 

3) Block openings where snakes might enter buildings. 
Snakes can pass through extremely small openings and usu
ally enter near or below ground level. Be sure doors, win
dows, and screens fit tightly. Search walls and floors for 
holes or crevices. Inspect the masonry of foundations, fire
places, and chimneys; plug or cement cracks. Plug spaces 
around pipes that go through outside walls. Fasten galva
nized screen over drains or ventilators, or over large areas 
of loose construction. 
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DISPOSING OF SEWAGE AND GARBAGE 
Damaged sewer systems are health hazards. It is important 
to get damaged septic tanks, cesspools, pits and leaching 
systems into service as soon as possible. 

If the area has been flooded, wait until the water level re
cedes before using sewage system. 

Trained personnel in local environmental regulatory 
agencies will help with these problems. They will be able to 
advice you about cleaning, repairing and relocating installa
tions, if necessary. Problems with water purity, waste dis
posal, or pest control should also be referred to them. 

Many states require approval before septic systems are al
tered or repaired. 

Septic tanks 

Do not use the sewage system until water in the disposal or 
absorption field is lower than the water level around the 
house. 

If the drain lines in the disposal field are dislocated, broken 
or filled with silt, install new drain pipe in new trenches. 
Detailed information and instructions for installing a new 
system may be available from County Extension offices. 
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If you have to dig new trenches alongside the old title lines, 
it may be better to use polyvinylchloride pipe. 

Do not use the sewer system until the flood has subsided 
and the ground water in the absorption area has returned to 
normal. 

Temporary sanitation 

Until sewage absorption systems are back in normal work
ing order, use any large container with a tight-fitting lid for 
a temporary toilet. Line the container with a plastic bag. 
After each use, add chlorine bleach or disinfectant to stop 
odor and kill germs. 

A chemical camper's toilet will be quite useful in disaster 
situations. 

Garbage 

Try to remove garbage as soon as possible to prevent rat in
festations and other health problems. Some garbage can be 
burned. Bury garbage that will not burn. Dig a hole 4 or 5 
feet deep, and cover garbage with at least 2 feet of soil. 

DISPOSING OF ANIMAL CARCASSES 
Prompt and sanitary disposal of animal carcasses is neces
sary to protect living animals and public health. 

Search all pastures for dead animals as soon as possible. 
Carcasses may have some commercial value, so send them 
to a rendering plant if possible. If rendering is impractical, 
dispose of the dead animals on the premises. 

I) Bury the carcasses at least 3 to 4 feet deep, so predatory 
animals won't be able to reach them. 

2) If hydrated lime is available, cover carcasses with it be
fore back filling. Lime will hasten decomposition and re
duce odor. 
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PRIORITIES FOR CLEAN-UP AND REPAIR 
Priorities will vary with kind and seriousness of damage. 
Buildings may not be habitable during repair. 

Before purchasing cleaners and disinfectants take inventory 
of what needs to be cleaned - walls, floors, appliances, 
etc. Buy only cleaning products for type of work to be done. 

I) Take photos of flood damage for insurance claims and 
tax deductions. Keep record of all expenses. 

2) Assemble a "bare essentials" first aid kit for minor inju
ries which may occur while cleaning. 

3) Examine building structure. Check foundations for set
tling, cracking or undermining. Examine walls, floors, and 
windows to determine what repairs are necessary. You may 
want to repair only temporarily until extensive work can be 
done. 

4) If basement is flooded, start pumping the water in 
stages. Pump about a third of the water each day. 

5) Get electrical system in operation. If switch box is in a 
flooded basement, do not turn electricity back on until water 
has been pumped out. Take electrical appliances to a serv
iceman as soon as possible. 

6) Get water system in operation. Disinfect wells and water 
system. 

7) Shovel out mud and silt before it dries. 

8) Before they dry, wash down flooded walls and floors 
with a hose. Start at bottom and work upward. 

9) Scrub and disinfect walls and floors. 

10) Start heating system, if possible, to speed up drying. 
Before operating it, heating system may need to be cleaned, 
dried and reconditioned. Make sure chimneys are clean be
fore starting system. 

11) Dry out walls and floors. If necessary for proper dry
ing, strip walls open up to water level. Drill holes in exte
rior siding. Complete drying may take months. 

12) Repair buckled walls and floors 

13) Make decisions about saving or discarding household 
contents. Clean and dry household items, furniture, carpets, 
clothing, dishes, bedding. Disinfect when necessary. 

14) Treat items for mildew as needed. 

15) Care for damaged trees, shrubs, and lawn. 

16) Repaint, repair, refinish as necessary. 
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SUPPLIES AND EQUIPMENT 
FOR HOME CLEAN-UP 
Cleaning supplies 

Enzyme products 
Detergents 
Bleaches 
Disinfectants 
Ammonia 
Scouring powder 
Rubber gloves 
Strong boots or heavy soled shoes 

Equipment for small jobs 

Buckets 
Tools (crowbar. hammer. screwdriver) 
Sponges and cloths 
Scrub brushes 
Scoops 

Throw-away containers for garbage, and container to carry 
water to street 
Water hose 

Equipment for large jobs 

Buckets 
Tools 
Brooms 
Shovels 
Hoes 
Sponge mop or mop that is easily squeezed out 
Water hose 
Wheelbarrow 
Dolly 
Bushel baskets 
Wash tubs (for soaking objects) 
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CLEANERS AND DISINFECTANTS 
I) Household cleaners help remove dirt. Disinfectants help 
stop the growth of disease-causing microorganisms carried 
in floodwater. 

2) Powdered or liquid cleaners and disinfectants are more 
practical and much less expensive than aerosol products, 
since large areas will probably need to be cleaned. 

3) Buy cleaners and disinfectants in the largest sizes availa
ble to reduce their cost. Farm supply, hardware, wallpaper 
and paint stores often have these products in gallon or 
pound containers. 

CLEANERS AND DISINFECTANTS 

TYPE OF CLEANER· USES 
All purpose detergents (Tide, Moderately or heavily soiled 
Wisk, Cheer) or soap (Duz) washable, color-fast textiles. 

On furniture and appliance 
surfaces. Painted walls and 
woodwork and wallpaper. 
Floors, rugs, and carpets 

Enzyme products (Biz, Axion) Helpful on tough stains, 
ground-in dirt and grass stains, 
restoring whiteness to fabrics 

Liquid household cleaner (Top Removes mud, silt, and 
Job, Ajax, Janitor in a Drum) greasy deposits from hard sur-
Powdered household cleaner faces such as painted walls 
(Spic 'n Span, Ajax, Comet, floors, woodwork, porcelain. 
Bon Ami) 

Household ammonia Hard surfaces: windows, 
walls, woodwork, floors, tile, 
porcelain 

Tri-sodium phosphates (TSP) Wood walls, wood work, 
floors. 

4) All products are not suited for all uses. Before using any 
cleaner or disinfectant, refer to its label for specific direc
tions or precautions. Make sure the product will do the job 
you want it to. 

5) Many household cleaners and disinfectants are harsh on 
hands and may bum the eyes. Protect your hands with wa
terproof gloves. Avoid contact with eyes. If you splash or 
spill any product on your skin, wash it off immediately. 

PRECAUTIONS ADDITIONAL SUGGESTIONS 
Do not use on wool, silk or lab- Rinse well to remove suds. 
ric containing these fiber 
blends. 

The use of chlorine bleach will 
inactivate enzymatic action 
when both products are used. 

Dilute with water as directed 
on container for specific uses. 

Dilute in water. Do not get in 
eyes. May irritate skin. Do not 
combine with chlorine bleach. 

Powder. Dilute in water. Do For mildew removal, combine 
not get in eyes. May irritate 8 to 10 tablespoons tri-sodium 
skin. Do not combine with phosphate and 1 gallon water. 
chlorine bleach. 



DISINFECTANTS AND USES PRECAUTIONS ADDITIONAL SUGGESTIONS 

SANITIZERS 
Quaternary (Roccal, Zephrin, Laundry-safe for all fibers. May cause some color Add at beginning of rinse cy-
Crew, End-Bae) (Available in Helpful in removing musty change. cle. 

janitorial, dairy and poultry odors on floors and walls. 
supply houses.) 

Pine oil disinfectants (Fyne Laundry-safe for washable Do not use on wool or silk. Add before putting clothes in 
Pine, Texize-0-Pine) clothing Pine odor will linger on these machine, or dilute in 1 quart 

fabrics. water. 

Liquid chlorine disinfectants Use as rinse on carpets and Do not combine with ammo- Add bleach before putting 
(Clorox, Purex) furniture or in laund·ry to dis- nia. Follow instructions. clothes in washer or dilute in 1 

infect or to control mold. Fol- Bleach can ruin many items. quart water. 
low instructions for use with Do not use in rinse water. Do 
colored fabrics. not use on aluminum or on Ii-

noleum. 

Phenolic disinfectants (Pine- Laundry-safe for washables. Do not use on wool or silk. Add in wash or rinse cycle. 
Sol, Al-Pine, Lysol) Bathrooms, plastic or ceramic 

tile floor. 

'Where trade names are used, no discrimination is intended and no endorsement by the Cooperative Extension Service is implied. 
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MILDEW-REMOVING PROCEDURES 
PROBLEM HOW TO MATERIALS AND WHERE PRECAUTIONS ADDITIONAL 

DEAL WITH IT TRADE NAMES* AVAILABLE SUGGESTIONS 

Upholstered fur - Remove padding. To protect ex- Dry thoroughly. 
niture Dry. Plan to posed wood dry in Use fan and indi-

reupholster. sun short time rect heat. 
Throw away all only. 
cotton stuffing. 

Rugs Consult profes- Grocery stores Suspend rugs for 
sional rug cleaner. Drug stores drying if possible. 
Home care -
sponge with thick 
suds. Rinse. Dry. 
Spray with fungi-
cide. 

Wood furniture Clean while still Rubbing or dena- Grocery stores Do not dry in sun. Dry in warm place 
wet. Wash with tured alcohol Drug stores with ventilation. 
suds. Wipe with al- Variety stores Wait 4 to 6 weeks 
cohol and water before refinishing. 
solution. Dry away 
from direct sun 
and heat. 

Floors, woodwork Dry wood with Spic and Span Paint stores May be repainted 
and other woods heat and ventila- Washing soda - Grocery stores with mildew-

lion. Wipe off mil- Tri-sodium phos- resistant paint. 
dew. Scrub with phate- 6 TBS This paint contains 
solution of wash- per gallon of water fungicide. Do not 
ing soda or tri- use on children's 
sodium phos- cribs, playpens or 
phate. toys. Rinse. Dry 6 

weeks before re-
painting. 

Books Stand books on Moth crystals. Grocery stores Avoid breathing Books may be fro-
end. Spread out Various trade Drugstores fumes from moth zen until you have 
pages to dry. Wipe names. Chemical crystals. time to work with 
off mildew. After a name is para- them. Place books 
few hours, stack chlorobenzene. in closed container 
and press to avoid with moth crystals 
wrinkling. to stop mold 
Alternate opening growth. A fan or 
and stacking until heater may hasten 
completely dry. drying. Can apply 
Sprinkle talcum low heat with elec-
powder or corn- Irie iron. 
starch on pages to 
absorb moisture. 

Basements Sweep up dirt and Disinfectants Grocery stores Bleaching powder 
debris. Scrub with Clorox Farm supply is poisonous. Fol-
disinfectant solu- Purex stores low precautions on 
lion. If mildew odor Bleaching powder label. Keep away 
persists, sprinkle - chloride of lime from children and 
bleaching powder or chlorinated lime pets. Will cause 
over floor. Leave spots on concrete 
until floor is dry. floor. 
Sweep 

*Where trade names are used, no discrimination is intended and no endorsement by the Cooperative Extension Service is implied. 
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NATIONAL FLOOD INSURANCE 
PROGRAMS 
Property losses due to flooding total over $I billion each 
year. Unfortunately protection against loss due to floods is 
not covered under a homeowner's policy. To help property 
owners recover financially and to induce communities to 
take flood management measures the federal government 
began the National Flood Insurance Program (NFIP). If 
your community is participating in the program, you can 
obtain flood protection at reasonable rates. 

To become eligible, a community must enter the emergency 
phase of the NFIP by adopting preliminary flood plain man
agement measures. During this phase property owners are 
eligible to purchase limited amounts of flood insurance at 
federally subsidized rates. 

In the second stage of the program the Federal Emergency 
Management Agency (FEMA) completes a detailed study 
and local officials enact an ordinance that requires all new 
or substantially improved structures be built with recogni
tion of the flood hazard. At this time property owners may 
purchase increased amounts of insurance based on actual 
flood risk. 

Points to remember if you have a National Flood Insurance 
policy: 

I) Often you may be reimbursed for preventive measures 
taken to reduce flood damage to an insured building. 

2) Policy holders may also be reimbursed for the cost of 
removing insured contents from a building that has been de
clared by community officials to be in imminent danger by 
flooding. 

3) NFI insures buildings and contents. This includes almost 
every type of walled and roofed building that is mostly 
above ground. 

4) All direct losses by flood are covered in the policy. 
Flood is defined as "inundation of normally dry areas by 
overflow of inland or tidal waters or runoff surface waters 
or mudflows." 

5) Also covered are losses resulting from land collapse 
caused by water activity exceeding established levels. 

6) Property not insurable under this program are livestock, 
motor vehicles, land growing crops, shrubbery, roads, etc. 

To see if you are eligible for flood insurance check with 
your community officials, local insurance agents, or call the 
Federal Emergency Management Agency, toll free 800 
424-8872. For more information write: Federal Insurance 
Administration, Federal Emergency Management Agency; 
1725 Eye Street, N.W.; Washington, D.C. 20472, or call 
FEMA' s servicing agent at 800 638-6620. 
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STEPS IN MAKING AN INSURANCE CLAIM 
I) Contact your insurance agent and report the damage. 
Give your name, address, and policy number, the date and 
time of loss. 

2) Take pictures of the damage, if possible, before begin
ning repairs. If you repair small items such as TV antennas, 
window coverings, or fences before the adjustor arrives, it 
may be difficult to prove the damage. Pictures can also be 
used as evidence for tax deductions. 

3) Protect your property from further damage or theft. 
Patch roofs temporarily. Cover broken windows with 
boards or plastic. If household furnishings are exposed to 
the weather, move them to a safe location for storage. 

4) Dry out water-damaged furnishings and clothing as 
soon as possible, to prevent fading and deterioration. You 
may wish to take some items to a reliable dry cleaner. 

5) Keep accurate records: 
a) A list of cleaning and repair bills, including materials, 
cost of rental equipment, and depreciation of purchase 
equipment. 
b) A list of all flood-related living expenses, including mo
tel and restaurant bills, home rental, car rental. 

c) A list of all actual losses, including furniture, appli
ances, clothing, paintings, artifacts, food and equipment, 
regardless of your intent to replace the objects. Photographs 
of ruined homes or objects are excellent evidence for later 
documentation. 

Try to document the value of each object lost. Bills of sale, 
cancelled checks, charge account records and insurance 
evaluations are good evidence. If you have no such records, 
estimate the value, and give purchase place and date of pur
chase. Include this information with your list. 

6) Contact a reputable firm to have your damage repaired. 
Beware of door-to-door salesmen. Sometimes unde
pendable workers enter a damaged area. make cheap re
pairs, and leave before residents discover that the repairs are 
inadequate. If your local contractor cannot do the work, ask 
him to recommend someone. 

7) Don't be in a hurry to settle your claim. Although you 
may want to have your damage claim settled as quickly as 
possible, it is sometimes advisable to wait until all damage 
is discovered. Damages which have been overlooked in an 
early estimate may become apparent later. 
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CREDIT SOURCES FOR 
DISASTER REHABILITATION LOANS 
Fanners with property damage from natural disaster may be 
eligible for financial assistance. A variety of lending 
agencies make loans available. If you are interested in a 
loan, check with your county Extension office for specific 
information and location of representatives. 

I) Commercial banks offer short-, medium-, and long-term 
loans for home repair, home improvements, land, equip
ment, and livestock. Compared to other credit sources, 
banks offer high interest rates, but terms may be more 
liberal. 

2) Federal land banks (NFLA) offer long-term loans at 
moderately low interest rates for home repairs, improve
ments, land, equipment and livestock. 

3) Insurance companies offer long-term loans at relatively 
high interest rates for home repa1r, improvements, land, 
equipment and livestock. 

4) Production Credit Associations offer short- and 
medium-term loans for rehabilitation of home, land, equip
ment, and livestock. 

5) Merchants and dealers extend credit for feed, equip
ment, and rehabilitation of buildings and land. 

6) Individuals offer credit for various purposes, with vary
ing interest rates and terms. 

7) Farmers Home Administration (FHA) offers agricul
tural loans only when other credit is not available. Quali
fying farmers in disaster areas can get short-. medium-. and 
long-term loans with moderate interest rates. 

8) Small Business Administration offers medium-, and 
long-term loans for rehabilitation of non-fann homes and 
small businesses. Interest rates are moderate. Fanners 
should apply to the Fanners Home Administration. 

9) Red Cross grants assistance for immediate building re
pairs and living expenses when no other immediate assist
ance is available. 

10) Agricultural Conservation Program (ASCS) offers 
payments for land leveling, fencing, and reseeding. Prior 
approval is required, and specifications are subject to 
change. 
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INCOME TAX DEDUCTIONS 
FOR PROPERTY DAMAGE 
Property losses from natural disaster are tax deductible. 
Such deductions, which are allowed for partial or total loss 
of personal or business property, could greatly reduce the 
amount of federal income taxes owed for the year the disas
ter occurred. 

Records 

If you claim a theft or casualty loss resulting from a disaster 
you may be asked to show: 
a) The kind of disaster and when it occurred 
b) That the damage was a direct result of the disaster 
c) That you were the owner of the property 
d) The cost of the property plus the cost of any 
improvements 
e) Depreciation allowed or allowable, if any 
f) Fair market value before and after the disaster 
g) Any insurance benefits or other compensation received 
including free repairs, restoration and clean-up from any dis
aster relief agencies. 

Before-and-after photographs, receipts, cancelled checks, 
deeds, purchase contracts, and professional appraisals are 
good supporting evidence for casualty claims. 

Appraisal 

If either personal or business property has been damaged 
extensively, you should have the property appraised as soon 
as possible following the disaster. A professional estimate 
of value will serve as evidence for casualty loss claims. The 
fee charged is also a deductible item. 

Itemizing tax deductions 

If you itemize your tax deductions, you may deduct casualty 
losses from fire, storm, theft or property destroyed by some 
sudden external force. 

Such losses must be reduced by any salvage value or insur
ance award plus $100 on personal losses. The deduction is 
limited to the cost basis or the fair market value at the time 
of the disaster, whichever is less. 

How to figure deductions 
The rules for figuring deductions on business or non
business property losses are the same. 

Find the property's reduced market value. Subtract the fair 
market value after the disaster from the fair market value 
before the disaster. 
Fair market value before 
Fair market value after 
Reduced value 
Adjusted basis 

$25,000 
10,000 
15,000 

$18,000 

The casualty loss is the lesser of the reduced market value or 
the cost basis. In the above example, the casualty loss de
duction would be $15,000. 

If a business or income-producing property is completely 
destroyed by a casualty, special rules apply. In such cases 
the full adjusted cost basis is reduced by any salvage value, 
insurance or other compensation. If insurance is more than 
the adjusted cost basis, a taxable gain results. 

For more details contact your local tax representative for ad
vice on figuring these tax loss deductions. Or consult the 
publication, Tax Information on Disasters, Casualty Losses 
and Thefts, Printed by the Department of the Treasury Inter
nal Revenue Service. Ask for publication #547(7-72) avail
able at any Internal Revenue office. 
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CHECKING DAMAGED BUILDINGS 
Safety precautions in entering damaged 
buildings 

Use extreme caution when entering any damaged building: 

I) Check for structural damage to make sure the building is 
not in danger of collapsing. 

2) If you must enter at night, carry a battery-operated flash
light. Do not use a flame as a source of light. Do not smoke. 

3) Turn off any outside gas lines at the tank or meter and let 
the building air for several minutes to remove gas fumes or 
odors. 

4) Watch for electrical shorts or live wires before turning 
off the main power switch. Ask an electrician to check the 
system for short circuits before turning on any appliances or 
lights. 

5) Watch for loose plaster and ceilings that could fall. 

6) Open as many doors and windows as possible to remove 
moisture, odors and flammable or toxic gasses. If windows 
are stuck tight, take off window strips and remove entire 
sash. If doors are stuck, drive out door hinge pins with a 
screwdriver and hammer, and remove doors. 

Foundations 

If you are not qualified to judge the stability of a founda
tion, hire a contractor to make this inspection. A neighbor
hood might join together in hiring a contractor for this 
work. 

I) Examine foundations and supports for undermining. If 
walls or foundations have settled or cracked, uncover foot
ings and raise, reinforce or brace any settled sections. Be 
extremely careful when uncovering footings, because of the 
possibility of cavernous washouts. 

2) If underlying material has been washed away, fill spaces 
to within 12 inches of the footing with gravel or crushed 
rock. Fill the remaining space with concrete reinforced with 
steel rods. 

3) Check piers for settling or shifting. 

4) If the building has shifted or the floors have settled 
badly, it might be necessary to install temporary bracing un
til extensive work can be done. 

5) Drain any crawl spaces which contain water. 

Walls and ceilings 
I) Wash out mud, dirt, and debris as soon as possible with 
a hose and mop, cloth, or sponge. Clean walls and floors 
before silt or mud dries. 

2) Start cleaning from the top floor or upper limit of flood
ing and work downward toward the first floor or basement. 

3) Check walls with a level or plumb bob. 

4) Brace walls where necessary. 

5) Check mudsills, plates, soles, and anchorage. Replace 
or repair where necessary, using redwood, cedar or treated 
lumber. 

6) To speed up drying of flooded studding and insulation, 
remove all siding strips or plaster from upper and lower 
parts of the walls. Do not repaint walls until they are com
pletely dry. This might take several months. Flooded insu
lation may be ruined. 

7) Remove loose plaster. After house is completely dry, re
pair damaged plaster on walls and ceilings. Badly damaged 
plaster walls can be resurfaced with gypsum board or 
plywood. 

Floors 

Flooded wooden floors will dry out slowly. Don't build 
fires to speed up their drying, as this could cause cracking 
or splitting from uneven drying. However, if the central 
heating system is operating, keep the temperature of the 
house at 60° to 70°F. to hasten drying without causing addi
tional problems. 

I) To prevent further buckling and warping, drive nails 
where the floor tends to lift or bulge. 

2) After floors are completely dry, plane or sand them 
level. 

3) If floors are too badly damaged to be refinished, lay a 
new floor over the old, or cover with carpet, vinyl or 
linoleum. 

4) If a concrete floor is badly damaged, break it up and in
stall a new floor. If damage is minor, patch with a rich mix
ture of concrete containing no coarse gravel aggregate. 

Roofs 

I) Use plastic sheeting or roll roofing for temporary repair 
on solid deck roofs covered with asphalt shingles, wood 
shingles or roll roofing. 

2) Use knife consistency patching compounds to repair mi
nor leaks. 

3) You will probably have to replace damaged metal roof
ing on a spaced roof deck. 
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CLEANING AND REPAIRING 
FLOODED BASEMENTS 
Entering 

Before you enter a flooded basement: 

I) Tum off the electricity, preferably at the meter. 

2) Check outside cellar walls for possible cave-ins, evi
dence of structural damage, or other hazards. 

3) Tum off gas or fuel service valves. 

4) Open doors and windows, or use blowers to force fresh 
air into the basement. 

Pumping 

Do not use an electric pump powered by your own electrical 
system. Use a gas-powered pump, or one connected to an 
outside line. Fire departments in some communities may 
help with such services. 

More damage may be done by pumping water from the 
basement too soon or too quickly, than from letting the 
floodwater remain. Water in the basement helps brace the 
walls against the extra pressure of water-logged soil out
side. If water is pumped out too soon, walls may be pushed 
up. 

To help prevent such structural damage, pump the water 
from the basement in stages. Remove about a third of the 
water each day. Watch walls for signs of failing. If the out
side water level rises again after the day's pumping, start 
with a new water line. The soil may be very slow to drain, 
but do not hurry the pumping. Whatever is submerged in the 
flooded basement will not be damaged further by delaying 
the pumping; serious structural damage may be prevented. 

Cleaning 

After water has been pumped from the basement, shovel out 
the mud and debris while it is still moist. Hose down walls 
to remove as much silt as possible before it dries. Floors and 
walls may need sanitizing, particularly if sewage has 
entered the basement. Scrub walls and floors with one of 
these sanitizing solutions: 

1) Chloride of lime (25% available chlorine). Dissolve a 
12-ounce can in 2 gallons of water. 

2) High test hypochlorite (65% available chlorine). Stir 5 
ounces into 2 gallons of water. 

Oil stains in basements caused by overturned or damaged 
oil tanks may also be a problem following flooding. Com
mercial products (such as Neutroda) will help neutralize 
fuel oil. Products are available in powder form or an aerosol 
spray for hard to reach places. To remove oil stains and de
stroy odor, wipe up excess oil, shake or spray product on 
the spot according to manufacturer's directions, and let it 

set. 

Repairing 
Check supporting columns, beams, walls, and floors. Struc
tural damage to flooded basements usually includes buckled 
walls, settled walls, or heaved floors. 

1) Buckled walls are evidenced by horizontal cracking and 
walls moving out of plumb. When this condition is minor, 
you need not repair the wall immediately. However, any 
noticeably buckled wall will eventually collapse from nor
mal ground pressures and seasonal temperature changes. 
When buckling has seriously weakened the wall, rebuild the 
damaged parts immediately. Build pilasters into walls over 
15 feet long for reinforcement. Pilaster spacing should be 
12 to 15 feet. 

2) Settled walls and footings are indicated by vertical 
cracks either in small areas or throughout the structure. Re
pairs are difficult without special equipment. Contact a reli
able contractor for this work. 

3) Heaved floors are those that have not returned to their 
original level, or have cracked badly. You may need to con
struct a new floor: 
a) Remove old, broken concrete. 
b) Place 6 inches of gravel fill on the basement floor 
surface. 
c) Cover area with a polyethylene vapor barrier. 
d) Lay a 4-inch concrete floor with mastic joints between 
the floor and walls. The floor should be reinforced with 
steel. Welded wire reinforcement placed at mid-height in 
the slab is a minimum reinforcement. 

If a floor is badly cracked, but has returned to its original 
level, and if there is sufficient headroom, place a new floor 
over the old one. Add a vapor barrier between the two 
floors. The new floor should be at least 2 inches thick. 

In houses without basements the area below the floor may 
be completely filled with mud. Remove the mud as soon as 
possible to avoid rotting joists or foundation wood. 
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FINDING AND REPAIRING 
LEAKS IN ROOFS 
Causes of leaks 

I) Defective flashing. Wet spots near a chimney or outside 
wall may mean the leak is caused by defective flashing, nar
row flashing, or loose mortar joints. 

On sloping roof valleys and at junctions of dormers and 
roof, look for corroded, loose or displaced flashing. Defec
tive flashing often occurs around dormers and plumbing 
vent pipes. 

2) Clogged downspout.1 or eaves. On flat roofs check for 
choked downspouts. Accumulated water or snow on the 
roof ahove the flashing may cause a leak. Ice accumulations 
on eaves sometimes form ridges which cause melting snow 
under the eaves to back up. 

3) Cracks and deterioration. Roofing (especially wood or 
composition shingles) usually deteriorates first on southern 
exposures. Check southern slopes for cracking or 
deterioration. 

4) Holes. Wet spots on plain roofs are usually caused by 
missing shingles or holes in the roofing. To find holes, look 
for light coming through places in unsealed attics. Stick a 
straw through the hole to mark the spot on the outside. 

Repairing leaks 

Methods of repair will depend on the kind of roofing and the 
nature and extent of the leak. 
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I) Missing shingles. Replace missing shingles with similar 
shingles or pieces of rust-resistant metal. (In an emergency 
you can use metal cut from a tin can.) 
a) Paint the metal on both sides and slip it under the upper 
layer of shingles. Be careful not to dislodge or loosen sound 
shingles. 
b) Cut out old nails with a long thin cold chisel. 
c) Cover exposed nails with roofer's cement. 

2) Holes 
a) Patch small holes with metal screws. Use neoprene 
washers in low places. 
b) Repair large holes by replacing metal sheets or patching 
with a heavy cloth or canvas and elastic roofer's cement. 
Apply cement carefully over the patch to prevent canvas 
from sagging into the hole. 

3) Cracks 
a) Brush on two coats of roof coating. 
b) Place heavy cloth or light canvas over the cracked area, 
extending the cloth approximately 6 inches beyond the 
cracked area. 
c) Use a roofing brush to smooth out cloth, and brush on 
two thin coats of roof coating. Keep cloth smooth while 
brushing. 

CAUTION: Do not walk on patched section. 

GETTING RID OF FOOD ODOR 
To get rid of the stench that often accompanies flooding, 
scrub all interior surfaces that were in contact with flood 
waters. Use hot sudsy water followed by a rinse solution of 
2 tablespoons sodium hypochlorite laundry bleach (such as 

Clorox) to a gallon of water. Or use a household disinfect
ant such as Lysol, following manufacturer's directions. Re
peat the scrubbing and rinsing if necessary until odor is 
gone. 
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OPENING FLOODED WINDOWS 
Get windows open as soon as possible to speed up drying of 
floors and walls. 

Raising windows in a building that has been flooded may be 
difficult, since window frames and sashes will probably be 
watersoaked and swollen. Don't try to pry windows open. 
Panes or sashes will probably break if you try to force them. 
To open windows: 

Floods 40 

I) Remove side molding strips in front of inside sash. 
Molding strips or stops are usually nailed or screwed on, 
and can be easily removed. 

2) Go outside the building and remove the sash by pushing 
one side gently toward the inside. Lift the sash inside. 

3) Allow the sash to dry thoroughly before trying to fit it 
back into the window frame. 

REPLACING BROKEN WINDOW PANES 
Prepare sash 

I) If you need to remove the sash from the frame to make 
repairs, use a broad chisel or other prying tool to remove 
vertical strips holding sash in frame. Remove sash and place 
on a horizontal work surface. 

2) If you plan to leave sash in place during repairs, chisel 
out old putty to free loose or broken panes. Wear gloves, 
and be careful to avoid being cut. 

3) With a pair of needle-nose pliers or a screwdriver, re
move glazier's points (used in wooden sashes) or metal 
clips (used in metal sashes). 

4) Scrape away putty sealing glass to groove on outside of 
pane. 

Cut glass 

You can buy glass to fit, or cut your own from larger pieces 
you have available. Wear gloves and work on a solid sur
face covered with newspapers. 

I) Measure glass, using a ruler or straightedge. Allow 
1/16-inch space on each side. 

2) Holding glass cutter between your first and second fin
gers with your thumb under the handle, make a smooth con
tinuous stroke along the straightedge toward yourself. 

3) To complete the break, hold small pieces firmly and 
bend quickly away from the cut. Tap larger pieces with cut
ter handle on opposite side over the scored line. For safety, 
wear gloves during this step. 

Install glass 

I) Check pane size again. Make sure there is at least 
1/16-inch clearance on all sides to assure a tight putty joint. 

2) Remove panel. Apply glazing compound or putty all 
along the groove holding the pane. (Use the kind of glazing 
compound recommended for your type of frame material.) 
Roll compound into 1/4-inch rope-like lengths. Place it in 
position. 

3) Set pane in place. Press down gently on all sides of the 
pane to depress glazing compound into a flat film and to 
seal the exterior joint. 

4) Insert glazier's points (one centered on each end and two 
along each side in a wooden frame) or metal clips (in a 
metal frame) to secure the pane. 

5) Apply glazing compound on interior side. First apply a 
generous amount of compound by drawing a loaded putty 
knife across the mullions (pane separators) on edges of sash 
at a right angle. Then draw the knife parallel to the frame to 
smooth the compound into a triangular bead. Size the bead 
so that glazing compound is not visible from the other side 
of the frame. 

6) With the putty knife remove excess putty from the out
side of the frame. Smooth remaining putty edge. 

Clean pane 

I) Remove specks of glazing compound with turpentine or 
benzene. 

2) Paint when compound is dry. 
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CLEANING FLOODED 
FLOORS AND WOODWORK 
Cleaning 

I) Shovel out the worst of the mud and silt before it dries. 
Use a hose if necessary. 

2) Before the house has dried out. scrub floors and wood
work with a stiff brush. plenty of water, a detergent. and a 
disinfectant. Remove mud and silt from corners, cracks, 
and crevices. 

3) Water may have accumulated in partitions and exterior 
walls. Drain these areas by removing baseboard and drilling 
holes between studs a few inches above the floor. You may 
need to remove sections of the wallboard or plaster so that 
wall studding and interior can dry thoroughly --- a process 
that may take months. 

4) Give floors a final thorough washing with a non-sudsing 
cleaning product. 

Removing surface mildew 

I Heat the room to a temperature of 50° to 60°F. to help dry 
mildewed wood. 

2) Scrub mildewed floors and woodwork with a mild alkali 
solution such as washing soda or tri-sodium phosphate ( 4 to 
6 tablespoons to a gallon of water), available in paint and 
grocery stores. Or use a cloth dipped in hot water and a 
small amount of kerosene, or in a mixture of borax dis
solved in hot water. 

3) Rinse with clear water. 

4) Allow wood to dry thorough! y. 

5) Apply a mildew-resistant paint. 

6) Replace badly infected wood, preferably with treated or 
decay-resistant wood. 

Bleaching wood stained by mildew 

I) Remove paint or varnish with paint remover. 

2) Apply a solution of 3 tablespoons oxalic acid dissolved 
in a pint of water to the stains. (Oxalic acid crystals can be 
purchased at drug stores. Oxalic acid is poisonous. Label it 
cl ea riv and keep out o{ children's reach.) 

3) Rinse with clear water. 

4) Dry thoroughly before refinishing. 

Refinishing 

You may prefer to have floors professionally refinished. If 
you decide to do the work yourself: 

I) Be sure floors are thoroughly dry. 

2) Sand the surface until it is clean and smooth. (Heavily 
planed floors may never look good again, but they can serve 
as a base for carpeting, tile or sheet flooring.) 

3) If floor is oak, apply a filler; then apply two coats of a 
penetrating floor seal or spar varnish. Sand between coats. 

4) Apply varnish, following directions on can. 

5) Treat fir flooring in the same way, but omit the filler. 
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TREATING WARPED 
AND DE-LAMINATED FLOORS 
Some warped wood flooring is repairable and some is not. 
The extent of damage will depend partly on the kind of ma
terial used in the floor. Different woods react differently to 
dampness or flooding. 

Plywood 

Many homes have plywood subfloors. Plywood usually 
separates (de-laminates) from excessive moisture. This will 
make the covering material (carpet, sheet-flooring or tile) 
buckle. 

If only a small section of the subfloor has separated, replace 
that section with new plywood. If the entire floor has de
laminated, either remove the entire subfloor and replace it, 
or renail new plywood over the old. Consult a reliable con
tractor for this work. 

Hardwood 

Badly warped hardwood floors usually can't be repaired. If 
the floor is obviously beyond repair, take it up and discard 
it. Allow subflooring to dry for several months before in
stalling another floor over it. 

To repair slightly warped hardwood floors: 

I) Clean and dry the floor completely before attempting 
any repairs. This may take weeks or even months. 

2) If the floor is still warped in places when it is dry, re
move strips adjacent to the bulges, and plane them on their 

edges. This will give space for the warped boards to flatten 
out in time. (If boards are tongue and groove, consult a 
carpenter about the special techniques necessary for this 
work.) 

3) You may be able to draw some buckled flooring into 
place by nailing the bulged spots. Some humps may be re
moved by planing or sanding. Heavily planed or sanded 
floors, though unsuitable to be used uncovered, can serve as 
a base for new flooring, or for carpet or resilient floor 
covering. 

Pine 

Warped wide pine board flooring will often flatten out after 
it has thoroughly dried. Clean the floor and let it dry for sev
eral months. Using the furnace as much as possible during 
the drying time will speed up the process. (Do not build 
fires to hasten drying.) Do not try to repair the floor until it 
is dry. If any boards are still slightly warped when dry, use 
the same technique as for warped hardwood floors (see 1 to 
3 above). 

When laying a new floor or subfloor, remove baseboards 
and moldings. The finished floor should be the same level 
as the original floor, if possible. If floor level changes, 
doors must be refitted to the new level. Consult a carpenter 
before attempting this work. 
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DRYING WALLS 
Inner walls 

Walls must dry from the inside out. The interior framing of 
walls should be allowed to dry thoroughly. Sometimes this 
process takes weeks or even months. To release water and 
mud from walls remove top and bottom strips of siding on 
the outside of the building. Drill several holes in walls near 
the inside floor line. 

The total drying time will depend partially on the amount of 
dry air that can circulate through the studding (called 
'"chimney action"). To provide for maximum chimney ac
tion, first consider the construction of the building: 

Fire stops or cross bracing 

These are horizontal or diagonal braces between the vertical 
supports or studs. 

Cross bracing will prevent chimney action between the 
studding. However, cross bracing is not usually found in 
modern construction, except in two-story houses where it 
has been specified. To allow free air movement, remove in
terior or exterior wall covering wherever cross braces are lo
cated. To check for cross bracing or fire stops, extend a stiff 
wire into the wall cavity. 

Insulation 

Most types of insulation will be ruined if water soaked. you 
will probably have to replace flood-soaked insulation. 

I) Loose/Ill (such as vermiculite) will settle to the bottom 
of walls. As it dries it can be removed. If not removed, 
loose fill insulation will create odors and eventually cause 
decay of the studding. 

2) Rock wool batting insulation will also bunch and settle. 
If it is absorbent it will create odors and could eventually 
cause studding decay. 

3) Fiberglass battinR will also bunch, but will not develop 
odors. Its insulating value will be greatly reduced. 

4) Reflective surfaces (such as aluminum foil) will proba
bly lose their reflective ability, thus decreasing their 
insulating effectiveness. The material itself should be 
undamaged. 

Wall coverings and finishes 

I) Plaster will take weeks or even months to dry, but may 
not be ruined by water. Old plaster, however, may disinte
grate after being wet for a long time. 

2) Dry wall (plaster board) will warp and disintegrate in 
water. Warping above the water level can also be expected. 
Drywall that has been submerged must be replaced. 

3) Laminated panelinR (plywood, masonite) will separate 
and warp above and below the water level. The extent of 
damage will depend on how long the paneling was sub
merged, and how quickly moisture is removed from the 
studding. Slow drying decreases the possibility of 
delamination. 

Siding 
I) Masonry will dry slowly but will be undamaged except 
for possible cracking or settling. Open inside walls to pre
vent mildew and decay of wooden supports. 

2) Lapped sidinR (wood, asbestos, aluminum). Remove 
strips or sections to dry insulation and studding. The type of 
sheathing will determine drying rate. To prevent oxidation, 
make sure backing of aluminum siding is dry. 

Sheathing (material between studding and 
finish siding) 

I) Wooden boards will dry slowly and some will warp. If 
possible, renail warped areas before they dry. Replace those 
that are too badly warped to salvage. 

2) Sheathing board is usually absorbent and will be diffi
cult to dry. Some will disintegrate or separate and must be 

replaced. 

3) Plywood will probably separate in places and must be re
placed. Marine plywood will not warp or separate, but is 
generally considered too expensive to use in residential con
struction unless the building is subjected to frequent 
flooding. 
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CLEANING INTERIOR WALLS 
I) If walls have been flooded, hose them down, if possible, 
while they are still damp to remove most of the mud and 
silt. 

2) Scrub with a sponge and warm detergent solution or a 
commercial cleaner. Clean a small section of the wall at a 
time. 

3) To get rid of the stench that often accompanies flooding, 
rinse with a solution of 2 tablespoons sodium hypochlorite 
laundry bleach (such as Purex or Clorox) to a gallon of 
water. Repeat the scrubbing and rinsing several times if 
necessary. Household disinfectants such as Lysol can also 
be used. Follow directions on container. 

4) Work from the floor to the ceiling to prevent streaking. 
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Rinse with an old bath towel wrung out in clear water. 
Overlap sections. 

5) Clean the ceiling last. 

6) Allow walls to dry thoroughly before repainting, re
pairing plaster, papering, or applying any wall covering. 
Four to 6 weeks should be allowed as a minimum drying 
time. Total drying time will depend on weather conditions. 
You may need to remove baseboards or sections of the walls 
to dry interior studding and insulation (see fact sheet, Dry
ing Walls). 

7) If mildew appears on walls, scrub with a solution of 
trisodium phosphate, a disinfectant, or a solution of 1/2 cup 
bleach and Y2 cup mild detergent in a gallon of warm water. 

REPAIRING EXTERIOR SIDING 
I) Strip drywall and insulation from inside wall. Replace 
with new material with moisture barrier on the inside. (Insu
lation can cause skin irritation. Wear protective skin cover
ing when working with it.) Clean electrical outlets, and 
check wiring. 

2) Check for silt deposits in crevasses back of siding. If 
crevasses are filled with silt, remove siding, and clean out 
all silt. Silt left in crevasses will trap moisture, causing 
mold and peeling paint. 

3) Check for cracked or warped siding. If only a few 
boards are warped or cracked, replace them individually. If 
all siding is warped, cover entire wall with new material. 
You can install new siding over old, if there are no silt de
posits behind old siding. This will also help improve 
insulation. 

4) Cover or replace warped siding. It is easiest to cover 
warped horizontal beveled siding with new vertical siding, 
and to cover warped vertical siding with horizontal siding. 
Installing new siding over old will require trim work around 

doors and windows. Consult a carpenter for installation de
tails. Siding is available in vinyl, aluminum and wood. 
Wood siding may be either natural or pre-finished. Vinyl 
and aluminum siding are permanently colored. 

CROSS SECTION OF WALL 

SHEATHING 

+-SIDING 

ELECTRICAL 
OUTLETS 
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PATCHING PLASTER 
Do not attempt to repair plaster until walls and inner walls 
(studding and insulation) are completely dry. If walls were 
flooded extensively, you may need to wait 4 to 6 weeks, or 
perhaps several months, before attempting repairs. 

Use ready-mixed spackling compound, dry powder 
spackling compound or patching plaster as recommended 
for your repairs. 

Prepare the hole 

Fine cracks and small holes may need little or no prepara
tion before they are filled. 

I) Brush or chip away loose dirt or broken pieces of plaster 
from large holes. 

2) Undercut large holes by making cracks wider at the bot
tom than at the top surface. 

3) Scrape out loose plaster and plaster crumbs. 

Mix plaster 

Mix enough spackling compound to do the whole room at 
one time. Mix patching plaster in small amounts, since it 
dries in less than 30 minutes. 

Pre-mixed spackling compound requires no additional prep
aration. Mix dry powder in a small pan. Stir to a smooth, 
lump-free consistency that is stiff enough to hold its shape, 
but spreads easily. 

Fill holes 

I) Nail hole or small hole. Pack the plaster in, and smooth 
it off at the same time by criss-crossing strokes. Press hard 
enough to wipe all extra plaster off the wall with the last 
stroke. 
2) Larger holes or deep cracks more than 1/11-inch across. 
Use patching plaster. 
a) Mix plaster. Follow directions on package. 
b) Wet edges of crack or hole thoroughly before filling. 

c) Fill hole or crack half full. 
d) Let dry. 
e) Wet it down again, and apply a second coat so that patch 
is even with old plaster. 
f) Let dry. 
g) Sand lightly. Fill any small depressions with spackling 
compound. 

3) Medium-sized holes through the wall. 
a) Wad up several sheets of newspaper and push them 
through the hole. Keep stuffing until paper catches on the 
back side of the partition. Or use pieces of rustproof copper 
or plastic screen. Fold mesh into bowl shape. Push it into 
hole so the open end catches against back side of the wall. 
Flatten the front of the mesh where you will plaster. 
b) After filling hole with paper or wire, wet down with 
water. 
c) Pack patching plaster around the edges with a putty knife 
to gradually fill the hole. 
d) Let plaster dry after each application. 
e) After final application, let plaster dry overnight. Plaster 
will sink slightly as it dries. 
f) With a trowel or putty knife, apply extra layers of plaster 
until hole is level with surrounding wall. 
g) Smooth a thin layer of spackling compound on patch. 

4) Large holes. These may need a piece of plaster board as 
base. 
a) Chip out irregular pieces to make hole rectangular. 
b) Cut plasterboard to fit, and nail it to wood laths or ex
posed studs. 
c) Wet surface and edges of old plaster. 
d) Smear patching plaster around the edges and over the 
top. 
e) Pack plaster tightly where the board meets the old 
plaster. 
f) Just before plaster is completely hard, wet it lightly with 
water, and drag a wet trowel firmly over the surface to 
smooth it. 
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INSTALLING WALLBOARD 
Gypsum board or plasterboard may be applied directly to 
framing. It is available in 4-foot-wide panels, %,- 1/2-, and 
Yx-inch thickness, and varying lengths. Eight and 12-foot 
lengths are standard. Features such as special sound proof
ing and water resistance are also available. Check with 
your building supplier if such special features are desired. 

To apply wallboard: 

Check for any faults in wall structure 

I) Be sure framing is sound and dry, and remove any de
caying material. 

2) Treat areas adjacent to decayed wood with wood 
preservative. 

3) Replace decayed wood with new wood, properly treated 
with wood preservative if it is in contact with the ground. 

4) Check that walls are plumb. 

Install vapor barrier 

Many forms of insulation and some wallboards have an in
tegral vapor barrier, but this may not protect the total wall 
cavity. Use a 4 mil polyethelene plastic film. The film 
should fit snugly around doors, windows, and other ob
structions. Seal any joints or openings with tape. Avoid 
puncturing the film. Fasten film to studs with staples or 
small nails, using only enough fasteners to hold it in place 
until finish wall material is installed. 

Install gypsum board on ceiling 

I) Use %-inch thick panels for joists or furring strips 16 
inches apart, and 1/2-inch wallboard for joists or strip spac-

ings up to 24 inches. Some building codes require specific 
thicknesses in some parts of the house. Check with your 
contractor about this. 

2) Stagger panels so that end joints do not align. 

3) Nail panels every 6 to 8 inches with annular ring nails 
recommended by wallboard manufacturer. Use a hammer 
with a slightly rounded face to depress or "dimple" the sur
face of the panel. Do not break face papers. Keep nails 3/8 

inch in from all ends and edges of panels. Use two T-shaped 
braces to support the panels prior to nailing. 

Install wallboard on walls 

1) Use %-inch thick panels for all stud spacings 16 inches 
apart. Use \/2- or %-inch thick panels for stud spacings up to 
24 inches. Some building codes require specific thicknesses 
in some parts of the house. 
2) Hold panel firmly against framing. 

3) Nail all joints over framing every 6 to 8 inches, as for 
ceiling panels. Nail center of panel first, and proceed to
ward ends and edges. 

Finish edges and joints 

Finish joints with tape and compound. The long edges of 
most panels will be tapered. Use mesh or perforated tape, 
and pre-mixed compounds for ease in obtaining a smooth 
continuous surface. You may also use a topping compound 
for an additional overall surface. Finished wallboard may be 
wallpapered or painted. 
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INSTALLING PANELING 
Paneling is available in different price ranges and sizes. 
Most paneling is made of laminated plywood or reconsti
tuted material such as hardboard, particle board, flake
board, or chipcore. Standard sizes are 4' x 8' or 4' x 7', but 
IO' lengths are usually available on special order. Sheets 
can be either l/s'', 3/16" or 1/4" thick. Matching trims and 
moldings are also available. 

SELECTING PANELING 

When selecting paneling, consider the location of walls. 
Special features may be desirable in certain locations: 

I) Basements. Most basements will have some dampness. 
Select 1/4" paneling and waterproof the walls before in
stalling it. A plastic sheet vapor barrier is recommended. 

2) Above-ground supporting walls. Paneling of any thick
ness is suitable for installation above ground. For outside 
supporting walls, use a vapor barrier to protect against 
moisture migration and possible warping, even if panels are 
treated. 

3) Hixh moisture areas. Some paneling is made for high 
moisture areas such as showers, baths, and kitchens. Select 
paneling specifically manufactured for use in these areas. 

4) High heat areas. When selecting paneling for a kitchen, 
furnace room, fireplace room or other area near a flame or 
high heat source, make sure the panel material has a flame 
spread rating of no more than 50. 

INSTALLING PANELING 

Prepare walls 
I) Walls in good condition. If walls are free from loose 
plaster, paint, and paper, paneling may be applied directly 

to wall surface without furring strips. Each panel should be 
carefully fitted and butted to existing trim and wood work. 
Paneling may be l/s'' thick. Apply panels to wall with panel 
adhesive, allowing 1/12" to 1116" clearance between edges 
of adjacent panels. 

2) Walls in poor condition. Strip walls down to wall studs. 
Tear out old woodwork if it is in bad condition. You may 
need to use 3/K" furring strips to compensate for thickness of 
tile old wall, especially if you keep the old woodwork. Use 
1/4" paneling over studs and furring strips. Adjust electrical 
switches and outlets, if furring strips are used. 

Acclimate panels 
Forty-eight hours before installation, place panels in the 
room where they will be installed. For good air circulation, 
separate them with I" x 2" 's or stand them free. This will 
allow moisture-sensitive panels to be more accurately meas
ured and installed. 

Measure, fit, and cut 
Use a 2' framing square and carpenter's tape for accurate 
measurement and marking. If you are using a portable elec
tric or radial arm saw, cut panels face down. With a hand 
saw, cut panels face up. 

Nail in place 
Use nails recommended by panel manufacturer. Nail over 
furring strips, starting in center of panel, and working to
ward edges. 
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WALLPAPERING 
Tools needed 

yardstick 
scissors 
pencil 
string 
single-edge razor blade or 

razor blade knife 
stepladder or stool 
smoothing brush 
wide blade putty knife or window squeegee 
bucket and inexpensive paste brush 
seam roller 

Prepare the walls 

I) Remove any old wallcovering. If you can't get the old 
covering off without damaging the wall, seal it with a coat 
of shellac. 

2) Scrape or sand rough paint or plaster. 

3) Fill cracks and holes with spackling compound. Sand 
smooth. 

4) Wash painted walls with tri-sodium phosphate (beet salt) 
and rinse with clean water. Remove paints or stains which 
"bleed," or colors will come through the wallpaper. Or seal 
old finish with shellac. 

5) For best results, unpainted plaster, wood, or plaster
board walls should be sized with a recommended primer. 
Wall sizing is available in paint stores. Follow directions on 
can. 

6) Remove electric outlet covers and switch plates. 

7) Paint any trim or woodwork before hanging paper. 

Prepare adhesive 

Buy adhesive recommended by your dealer, and mix ac
cording to directions on package. Adhesive should be lump
free. Strain if necessary. 

Measure wall with plumb line 

I) Choose the least conspicuous comer in your room, pref
erably close to a closet, window, or door. 

2) Measure from that comer to a point about 1 inch nar
rower than the wallcovering. For example, if the wall cov
ering measures 27 inches, measure out 26 inches. 

3) Drop a plumb line (a piece of string with a small weight 
such as scissors or a pocket knife at the end of it) at that 
spot, and mark along the line. This line will be your starting 
point to insure that wallcovering is hung straight. 

Hang wallcovering 

1) Measure wall from ceiling to baseboard in several places 
to determine the maximum height. (In a normal room, the 
wall may be higher in some places than others.) 

2) Add 3 or 4 inches to the maximum height, and cut a strip 
of wallpaper that long. For example, if the maximum height 
is 96 inches, cut a strip 100 inches long. This will allow for 
slight shrinkage and uneven ceiling or baseboard. 

3) Cut only one strip at a time. Be sure to match pattern. 

4) Working on a large table or the floor, cover the back of 
wall covering with paste. Use extra paste along edges. 

5) Fold the strip with wet sides together top to bottom. 

6) Line the strip up with the plumb line on the wall, and 
overlap it at ceiling and baseboard. Use a smoothing brush 
or squeegee to press wallpaper to wall. Try to avoid creas
ing it. Move any air pockets to the edges and out. 

7) Match second strip along edge of first. Butt edges, but 
do not overlap. A void stretching wallcovering. 

8) Roll seams lightly with a seam roller, unless you're 
hanging embossed or flocked wallcovering. With these, tap 
seams down with the tip of the smoothing brush bristles. 

9) After hanging three strips, trim them at ceiling and base
board with a razor blade or knife. 

10) Proceed around the room following this method. Don't 
skip areas around doorways and windows. As you finish 
each strip, wash it with clean water and a sponge to remove 
excess paste. 

Corners 

Wall comers are seldom straight. Cut the strip to cover the 
comer so it extends 1 inch onto the next wall. The succeed
ing strip should be hung with the first edge flush against the 
comer, overlapping the first strip by 1 inch. 

Match patterns at comers. You may need to use special ad
hesive when overlapping vinyl over vinyl. Check with your 
dealer. When hanging plain colors or random matched tex
tures, reverse every other strip top to bottom. The color will 
come out more uniform. 

Pre-pasted wallcovering 

Use the same techniques to apply pre-pasted wallcovering, 
but dip cut paper in a container of lukewarm water instead 
of applying paste after cutting. 
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RECONDITIONING FLOODED 
ELECTRICAL APPLIANCES 
Do not try to use washers, refrigerators or other large elec
trical appliances until they are checked by a serviceman. At
tempting to run equipment before it is properly cleaned 
could seriously damage it. The manufacturer's authorized 
dealer has detailed information for inspection and repair of 
his particular equipment, and should be called for repair if 
possible. 

Follow these general procedures if you must do your own 
repairs: 

Motorized appliances (refrigerators, freezers, 
washers, dryers) 

1) Remove the electric motor, if possible, and take it to an 
electrical repair shop. If the motor can't be removed, follow 
instructions to recondition it. (See fact sheet, Recondi
tioning Flooded Electric Motors). 

2) Remove dirt from insulation and dry insulation thor
oughly. Insulation may have been ruined from wetting. It 
may develop bad odors or lose its insulating ability, de
pending on exposure time in water. If so, the appliance will 
probably have to be discarded. Some newer sealed units 
may be unharmed by water. 

3) Clean up outside of unit, and recondition the controls. 
Replace all bad wiring. 

4) Clean gear housings and shafts in washing machines 
with kerosene. Clean bearings. Wipe metal surfaces with a 
kerosene-soaked rag to remove rust and dirt. Coat metal 
surfaces thinly with oil. 

Heating appliances 

I) Disconnect electricity and flush appliance with clean 
water. 

2) Aerosol cleaning products (like Quik-Kleen) are availa
ble for cleaning hard to reach places in motors. Spray on 
parts and wipe or flush off. Do not use on contacts. 

3) The insulation on hot water heaters may be soaked. Re
move all panels, and if possible, the tip of the heater. The 
insulation may never dry satisfactorily. 

4) Clean and dry thermostat and wiring. Apply rust inhibi
tor to all metal parts. 

Lamps and lights 

I) Be sure electricity is disconnected. 

2) Remove fixtures that were submerged. Clean outlet 
boxes and wiring (see fact sheet, Restorinx Electrical Ser
vice After u Flood). 

3) Clean fixtures and dry out wiring. 

4) Clean dirt from sockets. 

5) Completely disassemble and clean floor or table lamps. 
Clean wiring, sockets, and switches. 

6) If a switch cannot be opened for cleaning, replace it. 

7) Replace all damaged cords and plugs. 

Electrical cords 
I) Throw away any damaged or fabric-covered cords. 

2) Rubber-covered cords in good condition (with no cracks 
in the rubber) can probably be reconditioned as follows: 
a) Remove connections from both ends. 
b) Peel back rubber covering until inside braid is dry. 
c) Cut off damaged part of cord. 
d) Clean up plug and receptacle; connect to cord or replace. 

Grounding 
All metal appliances should be grounded when in use to 
prevent electric shock. This is especially important with 
washers, dryers, ranges, waffle irons, dishwashers, porta
ble drills, saws, and grinders. Attach a wire from the frame 
of the appliance to a water pipe or to the ground wire in the 
extension cord. 
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RECONDITIONING 
FLOODED ELECTRIC MOTORS 
Electric motors in appliances that have been flooded should 
be thoroughly cleaned and reconditioned before they are put 
back into service. If possible, have this work done by a 
serviceman. If service is unavailable, follow these 
instructions: 

I) Tum off electric power to motor. 

2) Mark wires so they can be reconnected to the motor. 

3) Mark end bells with a file or chisel. Remove through
bolts and end bells. 

4) Identify and mark any internal wiring so it can be re
placed when motor is reassembled. The capacitor (con
denser usually in a round mounting on top of the motor) will 
also need to be disconnected and replaced before it is used. 

5) Wash dirt, sand, sediment and other foreign matter from 
all parts of the motor, particularly from the windings. Use a 
hose with water on low pressure, or pails of water. 

6) Clean bearings (except sealed bearings) with a petro
leum base cleaning solvent. Do not use gasoline or carbon 
tetrachloride. 

7) Thoroughly dry the motor windings and capacitor. This 
can be done with a controlled temperature oven, heat lamps 

over the motors, or make-shift tunnels directing heat to the 
motor from charcoal, blowtorches, or gas heaters. 

Some motors may have older insulation. In these motors, 
temperature of the windings should not exceed I 70°F. 
(When the temperature of the shell is approximately I 70°F. 
it can be touched quickly by hand.) 

Total drying time will depend on the depth of the windings 
and the temperature of the inside areas. A minimum of 4 to 
8 hours is average. (If windings are not thoroughly dry, the 
motor may short circuit when electricity is turned on.) If 
windings are firm and stiff it is probably safe to put the mo
tor back in service. 

8) When reassembling motor, lubricate bearings. 

9) Reconnect all internal and external wiring. 

10) Put a time delay or delayed action fuse, such as Fuse
tron or Fustat in the line. The fuse should be 10 to 25 per
cent larger than the running amperage of the motor. A 
thermal switch in the circuit or a circuit breaker will serve 
the same purpose. 

Spin motor by hand to make certain it turns freely before 
connecting it to the electrical circuit. 
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SANITIZING REFRIGERATORS AND 
FREEZERS 
If water seeps into an older model refrigerator or freezer, it 
will probably lose its insulation and have to be discarded. 
Appliances with ruined insulation will run continuously. 
frost up on the outside, or develop bad odors. 

Newer models with foam insulation will probably be al
right. Have the refrigerator or freezer checked by your local 
serviceman to be certain the motor and freezing unit are in 
safe working order. Then clean and sanitize as follows: 

1) Dispose of any spoiled or questionable food. 

2) Remove shelves, crispers, and ice trays. Wash them 
thoroughly with hot water and detergent. 

3) Rinse with a disinfectant solution ( 1 teaspoon chlorine 
bleach for each gallon of water). 
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4) Wash the interior of the refrigerator, including the door 
and door gasket, with hot water and baking soda. 

5) Rinse with disinfectant solution. 

6) Leave the door open for about 15 minutes to allow free 
air circulation. 

7) If odor remains, place several pieces of activated char
coal in an open metal container, or use a commercial refrig
erator deodorizer. 

8) Wash the outside of the refrigerator with a mild deter
gent and hot water. 

If stains are difficult to remove, or soil particles remain, use 
a mild cleanser, or spray cleaner. Be careful not to damage 
the finish. 

REMOVING ODORS FROM 
REFRIGERATORS AND FREEZERS 
Follow the manufacturer's instructions for care or use gen
eral cleaning procedures as follows: 

1) Wash inside of cabinet with detergent and water. Rinse 
with a clean cloth and clear water. Wipe dry. The plastic 
gasket which seals the door is likely to hold odors. Wash it 
thoroughly, rinse and dry carefully. 

2) If odor remains. wash with a solution of I teaspoon bak
ing soda for each quart of warm water. 

3) Activated charcoal (available at drugstores) will soak up 
persistent odors. Spread about 3 ounces of the fine pow
dered charcoal on a sheet of aluminum foil or in a shallow 

pan. Place on refrigerator or freezer shelf. Foods can remain 
in the refrigerator with the charcoal. 
After 6 or 8 hours, put the pan of charcoal in a moderate 
(350°F) oven for 20 minutes. This will reactivate the char
coal so it can be re-used many times. Put the charcoal back 
in the refrigerator. Repeat the process until odor disappears. 
Chlorophyll kitty litter also absorbs odors. (A shallow pan 
with about 1/~ inch kitty litter.) 

4) Even if traces of the odor remain, securely wrapped fro
zen food will not be affected. When you take out a package, 
remove wrappings and dispose of them immediately. 
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SALVAGING SEWING MACHINES 
Most damage to flooded sewing machines is caused by rust. 
Even if the machine was not submerged, check for rust 
caused by general dampness. Rust develops quickly on 
highly polished, machined or plated surfaces. Corrosion can 
ruin thread handling parts within a few days. The machine 
head should be serviced by your local dealer within 10 days 
if possible. 

If professional reconditioning is not immediately avialable, 
follow this procedure to minimize damage: 

Head and motor 
1) Disassemble the sewing head as for normal cleaning. 

2) Clean with a brush and liberal application of cleaning 
solvent or kerosene. 

3) Oil thoroughly, reassemble, and operate the machine 
several minutes to distribute the oil through the bearings. 

4) Take the electric motor and controls to an electrical ser
vice shop for drying and inspection. 
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Parts and attachments 
1) Soak parts and attachments in kerosene or other suitable 
cleaner. 

2) Drain parts and soak in oil. 

3) Remove oil from parts and examine for rust stains. 

4) Rub remaining rust stains with a cloth dampened with 
paint thinner. 

5) As a last resort gently rub rusted parts with very fine 
steel wool. Reapply a light coating of oil to these spots. 

6) Before sewing, remove oil from thread handling parts. 

7) Clean attachments the same way. 

Cabinets 

Allow the cabinet to dry for a month or two. If it has been 
damaged beyond repair, any veneer weakness or core dam
age will show up during this time. The veneer may warp, 
split, or lift. The extent of damage depends on how much of 
the cabinet was submerged and for how long. 

SANITIZING LAUNDRY EQUIPMENT 
Washers and dryers should be sanitized if they have been 
immersed in flood water. 

After appliances have been reconditioned, sanitize them as 
follows: 

I) Pour a disinfectant (quaternary, chlorine, pine oil or 
phenolic) into the empty washing machine. Then complete 
a 15-minute cycle at the "hot" water setting. 

2) Unplug the dryer and wipe or spray the drum with a dis
infectant solution. Be sure to wipe all areas uf the drum and 
dryer door. 

3) Rinse with a cloth dipped in clear water. 

4) Leave the dryer door open until all parts are thoroughly 
dry - preferably overnight. 

5) When the drum is dry, plug in the dryer and resume nor
mal service. 

In addition to disinfecting washer and dryer, be sure to sani
tize clothes baskets, work surfaces, and containers where 
clean, sanitary clothes will be placed. 

Keep clean, sanitized clothes separate from those not yet 
clean, and away from surfaces likely to be contaminated. 
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CLEANING FLOOD-SOILED 
PILLOWS AND MATTRESSES 
MATTRESSES 
A good innerspring mattress should be sent to a commercial 
renovating company. However, even after renovating, the 
flood odor may not completely leave the mattress. Renova
tion is too difficult to do at home. Ask about the cost of such 
work. It could be less expensive to buy a good reconditoned 
or new mattress. 

If a mattress must be used temporarily, scrape off surface 
dirt and expose it to sunlight to dry as much as possible. 
Cover mattress with a rubber sheet before using it. 

If you decide to keep any flood-soiled mattress, it should be 
sterilized. This must be done at a sterilizing plant - a mat
tress company or a state hospital. Ask your local public 
health department or county Extension agent for informa
tion on mattress sterilizing plants in your area. 

Have mattresses as dry as possible before taking them to a 
sterilizing plant. Crop drying fans or household fans may 
speed up the drying process. 

PILLOWS 
Feather pillows 

WashinR feathers and tickinR toRether. If ticking is in good 
condition. wash feathers and ticking together. 

I) Brush off surface dirt. 

2l To circulate water through pillows, open a few inches of 
the seam in opposite corners of the pillow, turn edges, sew 
loosely with strong thread. or fasten with safety pins. 

3) Wash in machine or by hand in warm (not hot) suds 15 
to 20 minutes. Use a disinfectant in the wash cycle. If using 
an automatic washer. do not wash more than two pillows at 
a time. 

4) Rinse at least three times in clear, warm water. 

5) Spin off water or gently squeeze out as much water as 
possible. Do not put pillows through wringer. 

6) Dry in an automatic dryer at moderate heat setting, or 
dry in a warm room with a fan, or across two or three 
clotheslines. Put several bath towels in dryer with pillows to 
speed up drying. Allow at least 2 hours. Shake up feathers 
occassionally to hasten drying. 

Washi11Rf'eathers a11d tickinR separately. If ticking is not in 
good condition, or if pillow is badly soiled. wash feathers 
and ticking separately. 

1) Find a muslin bag which is two or three times larger than. 
the ticking. 

2) Open one edge of ticking. 

3) Sew open edges of the ticking and the bag together. 

4) Shake the feathers from ticking to muslin bag. 

5) Close seam of bag. 

6) Wash bag of feathers m lukewarm, sudsy water and 
disinfectant. 

7) Repeat if necessary. 

8) Rinse in lukewarm water, changing water several times. 

9) Squeeze out as much water as possible by hand. Do not 
use a wnnger. 

10) To air-dry, hang on line by two corners. Change posi
tion end to end and shake feathers occasionally to speed up 

drying. 

1 I) Finish drying pillows by laying them on a flat surface 
or pinning them to a clothesline to dry in the open air. 

12) Wash the ticking. With a sponge, apply a starch solu
tion to the inside of the ticking. 

13) Transfer clean feathers to the clean, sanitized starched 
ticking, using the same methods as for emptying. 

14) Close seam of ticking. 

If pillows have been badly soaked, it may not be possible to 
remove all objectionable odors. 

Polyester fiberfill pillows 

I) Brush off surface dirt. 

2) Wash by hand in warm water and low-sudsing deter
gent. Add a disinfectant to the wash water. Flush water 
through pillow by compressing it. (Twisting and wringing 
will tear filling.) Change water and repeat if necessary. 

3) Rinse three times in clear, warm water. 

4) Spin off water in automatic machine. Tumble dry in 
dryer at moderate setting with several bath towels, or press 
out as much water as possible by hand, and hang on line 
outdoors to dry. 



Foam rubber or urethane pillows 

I) Remove cover. Brush off surface dirt. 

2) Follow manufacturer's directions if they are available. 
Otherwise, soak in cool water; then wash in warm suds by 
hand. Use a bathtub or large sink. Then wash by pushing 
down on pillow, releasing, and pushing down again. Rinse 
the same way. Pillows can be machine-washed on gentle 
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cycle with lukewarm water plus a disinfectant. 

3) Rinse well in lukewarm water. 

4) Gently squeeze or spin out excess water. Blot with 
towels. 

5) Dry away from heat or sunlight. Do not dry in dryer un
less on an "air only" setting. Pillows may dry very slowly 
in the air. 

CLEANING FLOOD-SOILED BLANKETS, 
QUILTS, COMFORTERS, LINEN 
Blankets, quilts, and comforters 

Wash only one blanket, quilt, or comforter at a time. 

I) Shake and brush to remove surface dirt. Follow manu
facturer's laundering directions if available. Otherwise, 
proceed as follows. 

2) Soak at least 15 minutes in lukewarm water, turn two or 
three times during soak period. Several soak periods may be 
beneficial depending on the amount of soil lodged in fibers. 
Change water for each soak period. 

3) Use a mild detergent, disinfectant and lukewarm water. 
Immerse blanket and work suds in gently, using as little agi
tation as possible. If necessary, change water and repeat. 

4) Rinse in several changes of lukewarm water. 

5) Gently squeeze out water. Hang blanket over two lines 
to dry so it forms an .. M" shape or dry it in preheated dryer 
with several large dry bath towels. Remove blanket from 
dryer while it is still damp and hang over two lines to finish 
drying. Gently stretch blanket into shape. 

6) Brush blanket on both sides to raise nap. Steam press 
binding, using synthetic setting on iron. Wash lightweight 
quilts following directions for wool blankets. Dry outdoors 
in sunlight, if possible, to remove unpleasant odors. 

You may need to take thick comforters apart, and wash 
cover and filling separately. 

Electric blankets 

follow manufacturer's directions, if available. Most manu
factures recommend electric blankets be washed, not dry 
cleaned. Cover plug with heavy cloth, and follow instruc
tions above. Avoid bending the wiring. Do not put electric 
blankets through a wringer or dry in a dryer. unless manu
facturer recommends. To dry, squeeze down blanket 
lengthwise, and hang over two lines. 

Sheets, towels, linens 

I) Brush off as much loose dirt as possible. 

2) Rinse mud-!-.tained fabrics in cold water to take out 
particles of soil lodged in fibers. 

3) Wash in warm suds and disinfectant several times if nec
essary. Do not use hot water, since it will set red and yellow 
clay stains. 

4) If stains remain after several washings. try bleaching 
white cottons and linens with chlorine or sodium perborate 
bleach. Do not overbleach. Su.n drying will aid bleaching. 
Hleaches may be used on some colored fabrics; follow di
rections on bleach package. 
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PROTECTING VALUABLE PAPERS 
Many of us assume that flood, storm or other disasters will 
always happen to someone else. Or, we may dislike 
thoughts about death or disaster and consequently postpone 
the tasks of taking care of important family papers. Pro
tecting family papers is just one part of an estate plan. 

An estate plan may include wills, insurance policies, and 
other items which a family needs to protect its members. 
Along with the wills <~f parents, a simple estate plan includes 
a list of' valuable family papers. where these papers are lo
cated, the naming ol an executor, and those contingency 
provision.1· to cover planned and unplanned changes. A well 
thought out estate plan also includes distribution of impor
tant papers, both originals and copies, to the right places 
and persons who can provide the best protection for them. 

The following checklist is provided to suggest some con
venient and effective methods for keeping family papers 
safe but available when they arc needed most - following a 
death or natural disaster. Valuable papers to keep in your 
safe deposit box may include: 

I) Stocks and bonds 

2) Property records, deeds, titles and/or leases 

3) Household inventory 

4) Contracts (including promissory notes) 

5) A copy of your will, (his and hers) 

6) Auto title 

7) Birth certificates 

8) Marriage records 

9) Social security cards 

I 0) Important receipts and bills of sale 

11) Military service records 

12) Adoption papers 

13) Passports 

14) Citizenship papers 

15) Income tax return and supporting documents for years 
of large transactions and unusual losses or deductions 

16) One copy <Jf' a list of' all valuable papers 

When making the inventory, don't overlook tools stored in 
the garage, lawn furniture, or food in the freezer. You may 
want to include photographs of your inventory. This list 
should help you determine if you have enough insurance to 
cover the contents of your home. Keep the inventory 

current. 

Keep these valuable papers in a safe place at home: 

1) Warrantees 

2) Records of debts and payment schedules 

3) Insurance policies 

4) Copies of birth and marriage certificates 

5) Income tax returns - This will vary from family to fam

ily but in general keep: 
a) Copies of tax returns indefinitely 
b) Copies of cancelled checks and receipts for seven to 
10 years before discarding. 

6) One copy of list of valuable papers 

Additional copies of valuable papers list should be in the 
care of a lawyer, the executor of wills, business associates, 
or trusted family member residing outside your home. The 
need for greater care of valuable papers increases as your 
estate size and family size increase; and family goals and 
life patterns become more complex. 
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DRYING BOOKS AND FAMILY PAPERS 
Dry books and papers slowly: 

I) If books and papers are damp, sprinkle cornstarch or 
talcum powder between the pages to absorb moisture. 
Leave powder for several hours and then brush it off. 

2) Books that have sustained water damage should be 
placed on end with pages separated. 

3) When pages are partially dry, pile and press books to 
keep pages from crumpling. 

4) Alternate drying and pressing until books are thoroughly 
dry. This helps prevent mildew. Use a fan to hasten drying. 

5) When books are nearly dry, apply low heat with an elec
tric iron. Separate the pages to prevent musty odors. This is 

a tedious process which you may want to use only with val
uable books. 

6) Some chemicals such as parachlorobenzene may helps 
stop mold growth. Books can be placed in closed containers 
with moth crystals to help stop mold growth. Contact your 
County Extension office for recommendations. 

7) When books are thoroughly dry, close them and use 
C-clamps to help retain their shape. 

8) Books and papers may be frozen until you have time to 
work with them. 

Even if books and papers appear to have dried successfully, 
they may disintegrate because of materials in the flood 
water. As a precautionary measure, photocopy important 
documents or papers. 
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CLEANING FLOOD-SOILED CLOTHING 
Clean textile items as soon as possible to prevent further 
staining. Do not immerse flood-soiled clothing in hot water. 
If floodwaters carried red or yellow clay, hot water may set 
rust-colored stains. The following procedures are recom
mended for cleaning flood-soaked garments: 

Washable clothing (non-woolen) 
I) Line dry articles thoroughly before treating. 

2) Brush off loose dirt. 

3) Rinse several times in cool water to remove as much mud 
as possible. 

4) Work a heavy duty liquid detergent or heavy concentra
tion of detergent into stain. Let stand 15-30 minutes. 

5) When no more dirt can be rinsed out, machine wash 
using warm water and detergent. 

6) Sanitize. Flood water may be contaminated with sewage 
wastes. Bacteria from floodwaters can remain alive on fab
rics for a long time. Four types of disinfectants will kill bac
teria. Use whichever is appropriate for the particular fabric: 

Disinfectants 
I) Quaternary compounds (Rocca), Zephrin) are safe for all 
fibers, will not damage wool or silk, but may cause some 
color change. Add these disinfectants at the beginning of 
the rinse cycle. For top-loading automatics, add 4 table
spocrns Rocca I or 2 tablespoons Zephrin. For frontloading 
automatics add 2 tablespoons Rocca) or I tablespoon 
Zcphrin. Quaternary compounds are available in drug 
stores and dairy or janitorial supply houses. 

2) Liquid chlorine bleaches (Clorox, Purex) are safe for all 
fibers except wool, silk, or resin-coated (waterproofed or 
water repellent) fabrics. Add bleach to water before putting 
the clothes into the machine or dilute bleach in I quart water 
before adding it to the wash cycle. Do not use bleach in the 
rinse cycle. Use I cup in top-loading automatics and 1/2 cup 
in front-loading automatics. Chlorine bleaches are available 
in grocery stores. 

3) Pinc oil disinfectants (Fyne Pine, King Pinc, Pine-o
Pine, Tcxizc-o-Pinc) arc safe for washable clothing. Do not 
use them on wool or silk, because the pine odor will linger 
in these fabrics. Check the label to be sure the product con
tains at least 80% pine oil. Add pine oil at the beginning of 
the wash cycle, preferably before putting the clothes in the 
machine. Otherwise, dilute it in one quart water before 
adding it to the machine. Use 34 cup in top-loading auto
matics, and 1/2 cup in front-loading automatics. Pine oil dis
infectants arc available in grocery and drug stores. 

4) Phenolic disinfectant (Pine-Sol, Al Pine, Sea-Air) are 
safe for washables. A void using them on wool and silk, be
cause odor will remain. Use I cup in top-loading automat
ics, and V2 cup + 2 tablespoons in front-loading automatics. 
Add disinfectants either in the wash or rinse cycle. Phenolic 
disinfectants arc available in grocery stores. 

Some clothing may have developed mildew stains from pro
longed dampness. If stains remain after washing with 
detergent and water, apply lemon juice and salt or a bleach 
solution ( 1 tablespoon bleach to a pint of lukewarm water). 
Spot-test colored garments before bleaching them. 

Washable clothing (woolen) 
1) Line dry articles thoroughly before treating. 

2) Shake and brush garments well to remove loose dirt. 

3) Soak in lukewarm water to remove soil held in fibers. 

4) Wash garment in thick suds using a mild soap or a deter
gent recommended for fine fabrics. Use a disinfectant rec
ommended for wool (see above). Do not use liquid chlorine 
bleach on wool. 

5) Work suds gently into garment using as little agitation as 
possible. 

6) If necessary, wash again in lukewarm suds. 

7) Rinse carefully several times in lukewarm water. 

8) Dry woolens in a warm place, but not in direct sunlight 
or near heat. Do not allow woolen garments to freeze. 
Spread sweaters and other knit garments on tables and shape 
to desired dimensions. 

' 9) While garment is still damp, press with a medium-hot 
iron, or allow garment to dry and press on the wrong side 
with a steam iron. If you must press on right side of the fab
ric, protect thc'turface with a pressing cloth. Leave wool 
slightly damp but do not hang until items are dry. Woolen 
items may stretch out of shape. 

Dry-cleanable clothing 
Take any flood-soiled garments ordinarily commercially 
cleaned to the dry cleaners. Before taking them to the clean
ers: 

I) Allow garments to dry slowly at room temperature. Do 
not hang garments near a warm stove or radiator. Be sure 
garment is dry before you take it to the cleaners. 

2) Shake and brush well to remove as much dirt as possible. 

3) Tell the cleaner the cause of stains, and the fiber content 
of the garment if possible. 
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REMOVING MUD STAINS 
FROM WHITE FABRICS 
Do not immerse any mud-stained fabrics (especially white 
fabrics) in hot sudsy water when trying to remove flood 
stains. If the floodwaters carried red or yellow clay, hot 
soapy water will set rust-like stains in the fabrics. To safely 
clean such fabrics: 

I) Line dry articles thoroughly before treating. 

2) Brush off all possible loose or caked dirt. 

3) Rinse several times in cold water. 

4) Wash in warm water and detergent. Do not use hot 
water. 
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5) Bleach if necessary. The safest bleach is sodium perbo
rate, available in drug and grocery stores. Though not as ef
fective as chlorine bleach, it is safe for all types of fabric, 
even silk or wool. 

For large stains, soak the fabric for at least one-half hour in 
a solution of 4 tablespoons sodium perborate to a pint of 
warm water and detergent. Or dip the fabric quickly in a 
mixture of 1 teaspoon sodium perborate and 1 pint hydrogen 
peroxide. Rinse in water. Use the bleach mixture immedi
ately after mixing, as it quickly loses strength. 

Drying white fabrics in the sun will aid bleaching. Use any
lon whitener or commercial rust remover if necessary. 

CLEANING FLOOD-SOILED 
LEATHER ARTICLES 
Leather articles 

Clean 

a) To remove surface dirt, rinse with col! water and wipe 
with a dry cloth. 
b) To remove mildew, wipe with a cloth wrung out in di
lute alcohol ( 1 cup denatured alcohol and.cup water). Dry 
in a current of air. If necessary, wash with thick suds of a 
mild neutral soap or saddle soap. Wipe with a damp cloth. 

Dry 

a) Stuff purses and shoes with crushed paper to help them 
keep their shape. 
b) Leave suitcases open. 
c) Dry all leather at room temperature away from heat and 
sun. 

Condition 

a) When leather is dry, rub with saddle soap or Neat' s-foot 
oil. Neat's-foot oil will soften leather, but will also darken 
it. 
b) Unless leather is to be refinished by a commercial 
cleaner, use a paste-type neutral floor wax for a final polish. 

Suede Articles 

Use steel wool or a suede brush on suede. Rinse leather or 
suede jackets or other garments in cold water. Dry away 
from heat. 

Shoes 

Remove mud before it dries on shoes. Mud may stain 
leather, and the longer it stays on, the worse the stain may 
be. To clean shoes: 
a) Scrape off moist mud as soon as possible. 
b) Wipe leather with a soft, damp cloth. 
c) Stuff shoes with soft, crumpled paper to help them hold 
their shape, and to absorb moisture on the inside. Shoe trees 
may stretch the leather out of'shape. 
d) Dry shoes at room temperature. Too much heat will ruin 
leather. An electric fan will help the drying process. 
e) As shoes dry, clean with saddle soap. 
t) When shoes are thorougi1ly dry, apply a good paste or 
cream polish. 
g) Don't wear shoes until they are thoroughly dry. Wet 
leather is soft, weak, pulls out of shape easily, tears, cuts, 
and wears out quickly. 
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CLEANING HOUSEHOLD METALS 
Rust causes most damage to flooded household metals, 
especialy iron. Use the following treatment to control 
rusting. 

Iron 

Pots, pans, and utensils: 

1) Wash with soap and water, using a stiff brush and scour
ing powder. 

2) If rust remains, wipe with an oil saturated cloth, or use a 
commercial rust remover. 

3) Remove rust from kitchen utensils by scouring with steel 
wool. 

4) Season iron pans and utensils with unsalted cooking oil, 
after they have been cleaned and sterilized. R1·:.i with oil 
and heat in a 250°F oven for 2 or 3 hours. This will permit 
oil to soak into pores of metal. 

Hardware 

I) Coat iron hardware with petrolatum or machine oil to 
prevent further rusting. 

2) Use stove polish on stoves or similar ironwork. 

Locks and Hinges 

Locks and hinges, especially those made of iron, should be 
taken apart, wiped with kerosene, and oiled. Follow the 
same procedure as for iron hardware. 

If it isn't possible to remove locks or hinges, squirt a little 
machine oil into the bolt opening or keyhole. Work the 
knobs to distribute the oil. This will help prevent rusting of 
the springs and metal casing. (Do not use too much oil as it 
may drip on the woodwork, making painting difficult.) 

Stainless steel, nickel-copper alloy, nickel 
or chrome-plated metals 

1) Wash thoroughly and polish with a fine-powdered 
cleanser. 

2) If furniture plating or hardware is broken so that base 
metal is exposed and rusted, wipe with kerosene and then 
wash and dry the surface. Wax to prevent further rusting. 

Aluminum pans and utensils 

1) Wash thoroughly with hot sudsy water. Scour any 
unpolished surfaces, such as the insides of pans, with soap
filled metal scouring pads. Rinse and dry. 

2) Polish plated aluminum surfaces with a fine cleansing 
powder or silver polish. Do not scour. 

3) Sterilize in a chlorine solution. 

4) To remove dark stains from aluminum pans, fill pan with 
water. Add I tablespoon vinegar or 2 teaspoons cream of 
tartar for each quart of water. Boil IO to 15 minutes. Scour 
with a soap-filled metal pad, rinse and dry. 

5) If cooking utensils are darkened on the inside and out
side, prepare an acid solution (vinegar or cream of tartar -
see above) in large container, and immerse utensils in it. 
Boil IO or 15 minutes, scour with a soap-filled pad, rinse 
and dry. 

Copper and brass 

1) Polish with a special polish, or rub with a cloth saturated 
with vinegar or with a piece of salted lemon. 

2) Wash lacquered copper quickly in warm sudsy water.Do 
not soak. 

Pewter 

I) Wash thoroughly with warm soapy water, rinse and dry. 
Use a soft toothbrush to get into crevices. 

2) Rub on silver polish (paste or liquid, not the dip type) 
with a soft cloth. Use a soft toothbrush to get into crevices. 

3) Rinse in hot soapsuds and dry. 

4) Check for small holes, cracked joints and dents. If the 
pewter needs mending and is a prized piece, let a profes
sional fix it. 

5) Small holes can be mended by cleaning the metal inside 
the pewter object with steel wool, then fill with pewter 
epoxy mender. Follow instructions on the label carefully. 

6) Felt or other protection materials that have separated 
from household decorative accessories such as bookends, 
ashtrays and candle holders should be replaced. Felt or pro
tective materials can be purchased in fabric stores, cut to 
match those damaged and glued in place with rubber cement. 
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CLEANING AND STERILIZING 
DISHES AND COOKING UTENSILS 
Before using any dishes, pots, pans or cooking utensils that 
were in contact with flood water, wash and sterilize them. 

1) Any piece of equipment that can be taken apart should 
be cleaned in pieces. Remove plastic and wooden handles 
from frying pans and saucepans. Clean parts separate I y. 

2) Wash dishes, pots, pans and utensils in hot, sudsy 
water. Use a brush, if necessary, to remove dirt. 
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3) After sudsing and brushing, rinse in clear water. Place 
dishes in a wire basket or other container and dip them in a 
sanitizing solution. Use a solution recommended by local 
health authorities or use 11/2 tablespoons chlorine bleach to 

a gallon of water. 

4) Air-dry dishes. Do not dry them with a dish towel. If 
cupboards and food preparation surfaces were in contact 
with flood water, clean and rinse them with a chlorine 
bleach solution before storing dishes and utensils. 

REPAIRING FLOODED TILE, LINOLEUM 
AND VINYL FLOOR COVERINGS 
Subfloor 

Water coming up from below will cause most damage to 
subfloor material. If a linoleum or vinyl floor covering is 
not under water many days, the floor covering may partially 
protect the subfloor material. Long submersion, however, 
will loosen adhesives and warp subflooring. If a plywood or 
hardwood subfloor is wet, you should probably remove the 
linoleum or vinyl and replace the subfloor material. 

Removing loosened floor coverings 

Some floor coverings may crack or break when you try to 
loosen them. Contact a reputable dealer to find out what sol
vent will loosen adhesives with a minimal damage to lino
leum or vinyl. Heating with a heat lamp or propane torch 
may make the covering less brittle. How easily the covering 
can be lifted depends on the material and adhesive. If the 
adhesive is waterproof, it may be difficult, if not impossi
ble, to remove the floor covering without considerable 
damage. 

Tiles 

If the floor has not been badly soaked, you may not need to 
replace the subfloor. It is possible to re-cement loosened 
tiles of any type. Be sure the floor is thoroughly dry before 
trying to re-cement. 

Blisters may be left in linoleum tiles after warped wooden 
flooring has dried. Carefully puncture each blister with a 
nail. With a hand syringe, force diluted linoleum paste 
through the hole, and weigh the linoleum down with 
bricks. 

Sheet linoleum or vinyl 

Water may have seeped under a loose section of vinyl or 
sheet linoleum. Carefully remove the entire sheet. Allow 
the floor to dry thoroughly before trying to re-cement the li
noleum. Thorough drying may take as long as six weeks or 
more. Use a new sheet of lining felt before re-cementing the 
floor covering. 
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CLEANING FLOOD-SOILED 
RUGS AND CARPETS 
It is likely that rugs and carpets will have to be cleaned by a 
professional rug cleaner. However, you can try the follow
ing cleaning methods. 

Dry 
Dry rugs and carpets as soon as possible to prevent mildew. 
Mildew is a spreading gray-white mold that stains and rots 
fabrics. 

Pull up waterlogged rugs immediately to prevent further 
damage to the floor. If possible, dry small rugs outdoors in 
sunlight. Dry blankets or towels can be used to blot up ex
cess moisture. 

To get air and heat to carpets, open windows if weather per
mits. or use household electric fans, crop drying fans, or 
electric lights suspended in coat hanger "nests." Do not try 
to vacuum, sweep or shampoo carpets until they are thor
oughly dry. 

Sweep or Vacuum 

After carpet is dry, thoroughly vacuum or sweep to get rid 
of dirt and debris. Move the vacuum cleaner slowly to pick 
up more dirt. Clean off as much crusted dirt and sediment as 
possible before shampooing. 

Shampoo (Some rugs may shrink when shampooed.) 

I) Use a commercial rug shampoo or make your own 
shampoo by mixing 1/4 cup mild dry detergent and I cup 
warm water in a pail. Beat the mixture with an egg beater 
until it forms a stiff foam that looks like whipped cream. 

2) With a sponge, rub suds on a small patch of carpet 
(about 2 feet square) with a light circular motion. Use only 
the foam. (If foam disappeares during the shampooing pro
cess, beat the mixture again.) Work suds in with sponge. 
Use a stiff bristle brush if carpet is deeply soiled. 

3) Dip sponge in a weak chlorine solution ( 1/4 teaspoon 
clorox to I cup water). Wring out sponge and wipe suds off 
carpet. 

4) Rinse several times with clear water, wringing most of 
the water from the sponge each time. Change the rinse 
water as it becomes dirty. Use as little water as possible on 
the sponge, since water will weaken carpet backing. 

5) Blot up remaining moisture with bath towels or other 
soft absorbent material. 

6) Apply lather to another small area, overlapping the first. 
(Overlapping helps prevent streaking when the carpet 
dries). Rinse and blot dry. Continue until the entire surface 
has been cleaned. 

Dry 
After shampooing, dry rugs or carpets quickly. Hang rugs 
on line if possible, or lay them out flat in a warm dry place. 
An electric fan will speed up drying. Carpets and rugs 
should he throughly dried. 

Even though the surface seems dry, any moisture remaining 
at the base of fiber tufts will cause mildew or rot. If you 
must walk on the carpet before it is dry. put down brown pa
per. Vacuum again when dry. and brush the nap in one 
direction. 
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DECIDING WHICH 
FURNITURE TO SALVAGE 
Before starting to salvage damaged furniture, decide which 
pieces are worth restoring. Such decisions should be based 

on: 
a) Extent of damage 
b) Cost of the article 
c) Sentimental value 
d) Cost of restoration 
Consider each piece individually. 

Antiques are probably worth the time, effort, and expense of 
restoration. Unless damage is severe, you can probably 
clean, reglue, and refinish antiques at home. Extensive re
pair or re-veneering work should be done at a reliable furni
ture repair shop. 

Solid wood furniture can usually be restored, unless damage 
is severe. You will probably need to clean, dry, and reglue 
it (see fact sheet, Salvaging Flooded Wooden Furniture). 
Slightly warped boards may be removed and straightened 
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(see fact sheet, Straightening Warped Furniture Boards). 

Wood veneered furniture is usually not worth the cost and 
effort of repair, unless it is very valuable monetarily or sen
timentally. If veneer is loose in just a few places, you may 
be able to repair it (see fact sheet, Salvaging Flooded 
Wooden Furniture). 

Upholstered.furniture may be salvageable. depending on its 
general condition. Flooded pieces will need to be cleaned 
and dried, and mildew should be removed. If damage is ex
tensive, you may have to replace padding and upholstery. 
Since this is an expensive process, it might be wiser to ap
ply the money toward a new piece of furniture. 

You will not need to repair all pieces immediately. Any fur
niture worthy of repair should be completely cleaned, dried, 
and stored in a dry, warm, well-ventilated place until you 
have time to repair it. 

STRAIGHTENING WARPED FURNITURE 
BOARDS 
Slightly warped furniture boards, as in table or dresser tops, 
usually can be straightened if they are made of solid wood. 

However, do not attempt to straighten severely warped 
parts, veneered parts (veneer usually separates), or parts 
with an elaborate grain, such as curly maple. If such pieces 
are worth salvage expense, send them to a reliable furniture 
repair shop. Get a cost estimate before leaving the piece for 
repair. 

To straighten slightly warped boards: 

I) Remove the warped board from the furniture. 

2) Strip the board of its old finish. A clean board will 
straighten better than a finished board. You may have to 
strip the entire piece of furniture to attain an even finish 
when the board is straightened, refinished, and replaced. 

3) The principle of warp removal is to add moisture to the 
dry side (concave) and remove it from the wet side (con
vex). You can do this by: 
a) placing the board with the wet side (convex) down on a 
radiator or heat vent in the winter or 

b) placing the wet side (convex) up in the direct rays of the 
sun. 
With either method keep the concave side moist with damp 
cloths and place bricks or other weights on top of the board 
and leave it for several days or until board is straight. 

4) Clamp board in a flat position when it has straightened. 
Place clamps no more than 12 inches apart. Use small 
pieces of wood or pads between board and clamps to protect 
the board. Loosen clamps and move them slightly once or 
twice a day to prevent splittin~. 

You may place several boards in the same clamps. Insert 
small wooden blocks between boards for air space. 

5) Stand on end and leave in the clamped position until 
thoroughly dry. This will take from several days to several 
weeks. 

6) Paint or refinish as desired. Apply the finish to both un
derside and top of board. This will keep the board from ab
sorbing moisture and from eventually rewarping. 
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SALVAGING FLOODED 
WOODEN FURNITURE 
Wooden furniture damaged by floods can best be salvaged 
through slow drying and proper repair. 

Submerged furniture 
1) Take furniture outdoors and remove as many drawers, 
slides, and removable parts as possible. Drawers and doors 
will probably be stuck tight. Do not try to force them out 
from the front. After allowing to dry for a brief period, use 
a screwdriver or chisel to remove the back and push out the 
drawer from behind. 

2) After you have removed movable parts, clean off mud 
and dirt, using a hose if necessary. 

3) Take all furniture indoors and store it where it will dry 
slowly. Furniture left in the sunlight to dry will warp and 
twist out of shape. 

4) When furniture is dry, reglue it if necessary. You will 
need wood working tools and clamps to reglue some pieces. 
Before you start, decide whether you have the time, equip
ment and ability to do the work. Consult an experienced 
cabinet maker if necessary. To re glue loose joints, thor
oughly clean joints of old glue so the area will be as clean 
and free of glue as possible. Use a white all-purpose glue, 
following directions on container. Hold parts together with 
rope tourniquets or suitable clamps. To prevent damage 
from ropes or clamps, pad contact areas with cloth protec
tion. 

Damp furniture - removing white spots 

Furniture that has been submerged in flood waters will fre
quently exhibit mildew or mold which can be removed with 
warm soapy (mild detergent) water and a soft cloth. White 
spots or a cloudy film may develop on damp furniture that 
has not been submerged. To remove white spots: 

1) If the entire surface is affected, rub with a damp cloth 

dipped in turpentine or camphorated oil, or in a solution of 
1/2 cup household ammonia and V2 cup water. Wipe dry at 
once and polish with wax or furniture polish. 

2) If color is not restored, dip 3/0 steel wool in oil (boiled 
linseed, olive, mineral or lemon). Rub lightly with the 
wood grain. Wipe with a soft cloth, and rewax. 

3) For deep spots use a drop or two of ammonia on a damp 
cloth. Rub at once with a dry cloth. Polish. Rubbing ciga
rette ashes, powdered pumice, or a piece of walnut into 
spots may also help remove them. 

4) If spots remain after all efforts to remove them, the piece 
should be stripped of the old finish and refinished. 

Veneered furniture 

Thoroughly dry furniture. If veneer is loose in just a few 
places. carefully scrape glue under loose areas. 

1) Press veneer back in place. Place wax paper over af
fected area and heat with warm iron, remove iron and place 
weights on area. 

2) If veneering doesn't stay in place or is bubbled, carefully 
slit the loose veneer with a razor blade, apply a good quality 
glue. Weights are applied after covering glued spots with 
wax paper to prevent excess glue (which may spurt out 
when pressure is applied) from gluing the weights to the fur
niture. 

Repairing badly damaged veneered furniture requires spe
cial skill and tools. Unless you are an experienced wood
worker, don't attempt the job yourself. Take the furniture to 
a cabinetmaker, or have your dealer return it to the factory 
for repair. 

If insurance allows part value on flood-damaged furniture, 
it may be financially worthwhile to apply the money to new 
articles, rather than pay for extensive repairs. 
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SALVAGING FLOODED 
UPHOLSTERED FURNITURE 
Upholstered furniture that has been submerged in flood 
water may be impossible to salvage if it has been badly 
soaked. If the piece seems worth the effort, however, you 
will need to clean and oil the springs, replace stuffing, and 
clean the frame. 

Stuffing and covering 
1) Remove furniture coverings using a ripping tool, ham
mer, or tack puller, screwdriver, or chisel. 

2) Remove all tacks from the frame. 

3) Wash coverings (see fact sheet, Cleaning Flood-Soiled 
Rugs and Carpets). 

4) Throw away all cotton stuffing. You can dry, fumigate, 
and reuse padding made of materials other than cotton. 

Springs and frame 

I) Wipe off springs and frame. Dry all metal parts and 
paint them with rust inhibiting paint. Oil springs. 

2) Store wood frames where they will dry out slowly. 

Mildew 
Mildew may have developed on damp or wet furniture. Mil
dew is a gray-white mold that leaves stains and rots fabric 
unless it is removed promptly. To remove mildew or mil
dew spots: 

I) Brush with a broom to remove loose mold from outer 
covering. Do this outdoors if possible, so you won't scatter 
midew spores (which can start new growth) in the house. 

2) Vacuum the surface to draw out mold. Dispose of the 
vacuum cleaner bag outside to avoid scattering mold spores 
in the house. 

3) If mildew remains and fabric is washable, sponge lightly 
with thick soap or detergent suds. Wipe with a clean, damp 
cloth. Get as little water on the fabric as possible, so the 
padding doesn't get wet. 

4) If mold remains, wipe the furniture with a damp cloth 
dipped in dilute alcohol ( 1 cup denatured alcohol to 1 cup 
water) or a chlorine bleach solution ( l/4 teaspoon bleach to a 
cup of water). 

5) Dry the article thoroughly. 

6) Use a low-pressure spray containing a fungicide to get 
rid of musty odors and remaining mildew. Moisten all sur
faces thoroughly. Respray frequently if mildew is a continu
ing problem. Spraying rooms with an aerosol material will 
not eliminate mildew problems. 

7) If molds have grown into inner part, send furniture to a 
dry cleaning or storage company for thorough drying and 
fumigation. Fumigation will kill molds present at the time, 
but will not protect against future attacks. 
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RESTORING FLOODED WATER SYSTEMS 
Electric motors 

Do not start submerged electric motors until they have been 
cleaned, dried and checked for safety. 

I) Disconnect the motor. An ejector or jet pump motor may 
be a separate unit mounted on the pump; or the end bell of 
the motor may be part of the pump. The separate motor unit 
can be disconnected and serviced easily. With the second 
type, remove the pump and motor as a unit. It is not neces
sary to remove the drop pipes. 

2) Take the motor to an electrical repair shop. In the shop, 
the motor should be checked for any short circuits or 
grounding caused by moisture. If the motor was submerged 
in mud and water, it should be thoroughly cleaned. 
Windings should be dried in a drying oven. The bearings 
should be lubricated before you use the motor again. 

3) Clean and dry electrical controls and pressure switches. 
Check all wiring for short circuits. 

Pumps 
Pumps are usually damaged by sediment deposited in the 
bearings. Clean pumps. Check valves for silt and sand. Re
move all dirt and water from the gears in the gear box, and 
replace the lubricant with fresh oil. 

I) Suhmersihle pumps. The bearings on water-lubricated 
pumps will not be damaged by flood waters, since these 
bearings are constantly submerged in water. As soon as pos
sible, flush clean water down the casing to remove sediment 
and silt. Then disinfect the well. 

2) CentrifuKal pumps. Many centrifugal pumps contain 
two sets of oil-lubricated bearings along the drive shaft be
tween the motor and the pump. If the pump has been 
flooded. dismantle the container bracket and remove the 
bearings. Clean the bearings, or install new bearings if the 
old ones are worn out. 

Close-coupled centrifugal pumps contain no bearings, so 
there is little chance of flood damage, except to the electric 
motor. 

3) Injector-type pumps. These pumps usually contain 
watertight packing at the ground surface, with sealed impel
lers. Flood waters will probably not damage this type of 
pump. 

Storage tank and piping 

The storage tank and piping should be all right unless 
muddy water was pumped through it. If tank is contami
nated. disinfect the entire system with a strong chlorine so
lution. Use I quart household laundry bleach or check with 
local health department for recommended solution strength. 

Open all faucets while the system is being filled. Do not 
close the spigot until a definite smell of chlorine is evident. 
Do not use the system for 24 hours. Then start the pump and 
run water from all faucets until the chlorine odor is gone. 

Wells 
Wells will probably not be damaged structurally from 
floods, but they may be contaminated. Have your well 
tested by health officials before you use the water. 

If the well is located in a low spot. it may be partly contami
nated with silt from floodwaters draining into it. If so. the· 
well and entire water system should be disinfected. To dis
infect the well system: 

I) Pump the well until water is clear. 

2) Pour a solution of I quart liquid laundry bleach (Clorox, 
Purex, Hilex or a similar hypochlorite solution) mixed in 3 
gallons of water into well casing. Leave it there at least 4 
hours. or preferably overnight. 

3) Pump the chlorinated water into the piping system. and 
leave it there for at least 2 hours or even overnight. 

4) The next day, pump and flush out the system until the 
taste and odor of chlorine are no longer apparent. Two days 
after you have disinfected the water system. take a sample 
of water according to recommended procedures and have it 
tested for purity. Boil or treat all drinking water (see fact 
sheet. Pur(fying Water) until a water test indicates that 
water is safe for all purposes. 

Cisterns 
Do not drink water from a flooded cistern until you disinfect 
the cistern and the entire piping system. To disinfect the 
cistern: 

I) Use an auxiliary pump to remove the water and empty 
the cistern. Do not pump water through the pipeline distri
bution system. 



2) Wash down the walls and ceiling with clean water, and 
pump out the dirty water with an auxiliary pump. 

3) Check the cistern walls, ceiling, and floors for cracks 
where gound water could come in. 

4) Disinfect the interior with a solution of 1 quart liquid 
laundry bleach in 3 gallons of water. Be sure the bleach 
contains no soap. Apply the chlorine solution with a sprayer 
or scrub with a stiff broom. Swab or pump out the dis
infecting solution that collects in the bottom of the cistern. 

5) The piping system may have been contaminated, so 
flush it with solution of bleach and water mixed according 
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to directions above. Leave the chlorine solution in the pipes 
for at least 2 hours (overnight if possible) before your drain 
them. 

6) Fill the cistern with water for use. This water will have a 
chlorine taste for a while, but it will be safe for all purposes. 

Water softeners 
Regenerate the softener before you use it. Use clean, chlo
rinated water to backwash the filterbed. 

DISINFECTING WELLS 
Flooded wells should be disinfected before they are used as 
a source of drinking water. To disinfect a well: 

1) Scrub the pumproom and wash all equipment, including 
piping, pump, and pressure tank. 

2) Remove the well seal at the top of the casing. Pour a so
lution of one quart of laundry bleach and 3 gallons of water 
into the top of the well. Pour the solution so it washes down 
the inside of the casing and outside the drop pipes. 

In some wells you will need only to remove a plug from the 
seal to pour the solution into the well. 

3) Leave the solution in the well about 4 hours. Then pump 
it into the pressure tank and distribution system. 

Draw the chlorinated water into all piping by opening each 
faucet until the odor of chlorine is apparent. Leave the chlo
rine in the piping at least 2 hours. Then run the water until 
the taste and odor are no longer objectionable. 
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CLEANING AND RECONDITIONING 
FLOODED HEATING SYSTEMS 
Before lighting the burners on an oil or gas heater, or firing 
a coal furnace, examine the inside of the heater. Wash sedi
ment from flues or heat exchanger with a hose or swab on a 
long stick. The flues can usually be reached through the 
clean-out doors above the fire door. 

If the heater is jacketed, clean out mud between the fire box 
and outside casing. You may have to remove the casing. 

Take the smoke pipe out of the chimney and reach through 
the thimble to remove mud from the lower part of the chim
ney flue. This will assure a draft, and will prevent danger
ous carbon monoxide gas or smoke from leaking out. 

Oil-burning system 

I) Have the storage tank inspected by an experienced per
son to make sure water and dirt have not entered. 

2) Have electric motor cleaned and reconditioned. If you 
do it yourself, use extreme caution in disassembling and 
cleaning. Use a non-flammable cleaning fluid. Do not apply 
it to the coils unless it is necessary to remove oily dirt. 

3) Dismantle the burner. Clean all parts in kerosene, and 
wipe dry. 

4) Clean the air blower if you have one and clean the fuel 
pump. 

5) Remove gear housings and clean gears thoroughly with 
kerosene. Grit left in gears will cause wear. (Be sure to 
dispose of kerosense rags outdoors. Never wash them in an 
automatic washer, because of the danger of explosion). 

6) If you have a hot water system, clean the fins on base
board radiators. Clean out any wall radiators. 

L-P (propane or butane) gas installations 

I) Contact your local dealer before attempting to use your 
range, water heater, or furnace. 

2) Do not light a match to look for gas leaks. Rub soapy 
water on pipes to check for leaks. Bubbles appearing indi
cate a leak. Or have a serviceman check for gas line leaks 
and examine burners and controls. 

3) Have a serviceman clean and recondition equipment. 

Electric system 

Treat an electric resistance heating system as part of the 
electrical wiring system clean-up. 

Chimneys 

Inspect chimneys promptly. Fires and carbon monoxide 
poisoning can result from defective chimneys. 

I) If the chimney looks like it has settled or tilted, examine 
the footing to see whether it has been undermined. 

2) Rebuild the chimney if it has settled badly, or is broken 
where it passes through floors or roof. 

3) If mortar in the joints between bricks has disintegrated, 
rejoin! the chimney with masonry cement. 
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SAFETY RULES FOR FARM CLEAN-UP 
I) Delay permanent repairs until buildings are thoroughly 
dry. 

2) Spread wet feeds to dry. A void feeding wet feeds to 
livestock unless absolutely necessary. 

3) Move wet hay that is salvageable, outside and spread it 
out to dry. 

4) Move livestock to untlooded pastures to prevent disease. 

5) Get rid of pests such as rodents, snakes and insects (sec 
fact sheets, Controlling Insects, Controlling Rodents, and 
Safety Precautions With Snakes). 

6) Promptly dispose of animal carcasses. 

7) Disassemble, clean, dry and lubricate farm machinery. 
Do not start motors or engines until they are cleaned and re
conditioned (see fact sheets, Reconditioning Farm Machin-

ery, Reconditioning Trucks and Automobiles and Recondi
tioning Tractors and other Engines). 

8) Clear and open drains, ditches, channels, small streams 
and tile-drain outlets. Drain floodwater, if possible, from 
fields. 

9) Plug breaks in dikes: use temporary structures to stop 
breaks and prevent further high water. 

I 0) Clear debris, especially barbed wire and other material 
which could be dangerous to livestock, from lots and fields. 

11) A void overexertion and strain in lifting and moving 
heavy objects or loads. 

12) When using kerosene, keep away from heat, sparks, 
and open flame. 
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HANDLING FLOOD-DAMAGED CROPS -
ALFALFA, IRRIGATED PASTURES, HAY 
Alfalfa 

Alfalfa can withstand submersion for a limited time, de
pending on its stage of growth, air and soil temperatures. 
Dormant plants may withstand submersion for as long as 7 
to 10 days. 

Growing plants can usually withstand submersion for less 
than 2 days without damage, and at high temperatures for 
on] y several hours. 

Alfalfa will recover from moderate silt deposits. Silt depos
its of over 2 to 3 inches will weaken the stand, and you may 
need to regrade and re-establish in places. Limit reseeding 
of established fields to silted patches within the field. If the 
entire field is silted, rework and reseed the field. 

Reseed small areas with fast growing grasses. This helps 
provide forage until the entire field can be re-worked. In old 
fields, seeding to annual crops such as ryegrass will provide 
some hay, and also help control weeds. 

Irrigated pastures 

In many situations irrigated pastures can be restored without 
serious production losses if silt deposits are not over 2 
inches, and erosion is minimal. 

Recovery usually depends on the type of legume. Alfalfa 
will probably recover from moderate silting better than 
white clover varieties. 

White clover will not survive silting that covers the ends of 
the growing stems or stolons. Ladino clover, however, will 
fill in stands from a few surviving plants if the area is not 
too large. 

Grasses such as ryegrass, orchardgrass, fescue, and mea
dow foxtail will probably grow through a moderate silt de
posit, and can stand several days of flooding without injury. 
Tall fescue will tolerate more water than ryegrass or 
orchardgrass. Meadow foxtail and reed canary grass can 
stand longer submersion than other perennial grasses. 

Subsurface water saturating the root zone of deep-rooted 
crops such as alfalfa can damage the plant as much as sur
face water. To take care of excess soil moisture, open drain
age ditches as soon as possible. 

Overly-mature perennials 

Some overly-mature alfalfa or clover grass can be partially 
salvaged by mixing and ensiling the crop. Although nutri
tional value will be low, this is a fast method of removing 
the crop to insure a good second cutting. 

Ensile perennials in either conventional upright or tempo
rary trench silos. 

To make a trench silo: 
a) Locate the trench where drainage is good to excellent. 
b) Design the trench for efficient feeding. A long, narrow, 
deep trench results in less feeding loss than a wide, shallow 
trench. 

To make the silage: 
a) Direct cut or wilt to 65 to 70% moisture. 
b) Chop fine. 
c) Pack thoroughly. 
d) If available, add JOO to 200 pounds of corn and cob chop 
per ton of ensiled nutrients. This will improve fermentation, 
quality, and palatability. 

Hay 

To minimize damage to flooded hay crops: 

1) Remove old growth from fields which have not been har
vested. This will encourage a good aftermath crop. 

2) Make this crop into hay or silage. 
( If crop is silt-damaged, chop it uniformly back onto the 
field. Then topdress immediately with fertilizer.> 

An application of nitrogen may be needed to stimulate leg
umes as well as grasses. Check with an agronomist for rec
ommended application rates. 

4) On fields harvested just prior to the flood, make crop into 
hay or silage. Then topdress field with fertilizer. Check 
with your county Extension agent for specific recommenda
tions. 

5) If growth is short or yellow, topdress immediately. 

6) Check for diseases or insect problems. 
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WEED CONTROL 
Flooding causes special weed problems. Many broadleaf 
and grassy weed seeds are spread by flood waters and de
posited on flooded lands. Deposited silt provides an excel
lent seedbed for weed seed germination. Warm tempera
tures and moist soils stimulate germination. In addition, 
crop stands thinned by flooding provide little competition 
for weed seedlings. 

Farmers in flooded areas should watch for excessive weed 
growth and be prepared to control weeds while they are 
seedlings. In the seedling stage, perennial weeds are as eas
ily controlled as most annual weeds. However, after estab
lishment most perennial weeds are much more difficult to 
control. 

New weed problems often develop in flooded fields in sub-
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sequent crops. Bur cucumber and Shatter Cane seeds, for 
example, are carried with flood-waters and silt. These 
weeds are difficult to control. 
Methods for controlling weeds include chemical treatment 
(use of herbicides) and mechanical cultivation. Cultivation 
may be difficult on wet ground. Contact your county Exten
sion agent for specific herbicide recommendations. Abnor
mal moisture conditions may reduce the effectiveness of 

some herbicides. 

It may not be possible to grow crops during the post-flood 
season. If this is true, it may be advisable to let weeds grow. 
Weed covers will help dry out the soil, and will be more 
beneficial than the complete absence of vegetation. Weed 
covers should be clipped or plowed under before they go to 

seed. 

SALVAGING FLOOD-DAMAGED 
ORCHARDS 
I) Drain orchards as soon as possible by digging new drain
age or by pumping. Standing water will cause root suffoca
tion. Apple and pear trees are slightly more resistant to root 
suffocation than stone fruit trees. 

Dormant trees can be submerged longer - sometimes up to 
a month - and survive. However, the longer root systems 
are submerged, the greater the possibility for damage. 

2) Cover exposed roots with soil or mulch. This will protect 
roots from freezing or sunburning. Unlike the above-ground 
portion of trees, roots do not become winter hardy. They 
may be severely injured if left exposed. 

3) Set up trees that have been knocked down or washed out. 
Trees should be straightened while the soil is wet. 
Straighten trees carefully to avoid breaking roots. Use 
props, stakes or guy wires for anchorage. Stakes are better 
if they can be driven deep enough to give adequate support, 
since props and guy wires make cultivation more difficult. 

4) Remove silt from trunks and roots. If a foot or more of 

silt has been deposited around trees, root systems may suf
fer from lack of oxygen. Remove heavy silt deposits. 

5) Delay fertilization. Do not fertilize exposed feeder roots 
until they have been covered. Then use less than the usual 
amount of fertilizer to avoid burning the roots. Broadcasting 
rather than banding fertilizer will reduce the likelihood of 
damage. 

6) Prevent further erosion: 

a) Use brush, prunings or other material to block gullies. 
Don't let small gullies become big ones. 

b) While the soil is wet, keep heavy equipment out of or
chards if possible. Wheeled vehicles in soft ground make 
ruts that can increase erosion. 

c) Grow permanent cover crops in orchards. It is better to 
avoid flood plains and other frequently flooded areas when 
selecting orchard sites. 

d) The use of contours, terraces and grassed waterways will 
reduce flooding and erosion. 
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STARTING NEW CROPS IN 
FLOOD-DAMAGED GREENHOUSES 
Flooded greenhouses need special procedures to avoid prob
lems with new plantings. 

General cleaning 

Remove flood deposits from benches and walkways. 

Disinfect all surfaces and tools by washing them with a 10% 
chlorine bleach solution containing a liquid dishwashing de
tergent or a 10% tri-sodium phosphate (TSP) solution avail
able from most paint or grocery stores. Do not mix chlorine 
with ammonia. Rinse all surfaces with clear water. 

Soil preparation 

1) Remove flood deposits and the top inch of old green
house soil. If soil is heavily polluted with oil and chemicals, 
replace it with a fresh soil mixture. 

2) Test soil for toxicity by planting tomato seeds directly 
into old soil. If seeds germinate and seedlings appear nor
mal, the soil is probably free from toxic chemicals. 

3) Allow soil to dry before sterilizing it. Tum wet soil with 
a spading fork to expose more soil surface and reduce dry
ing time. 

Take a soil test, if possible, to determine fertility levels. 

If soil test information is not available, apply I inch of 
chopped straw to the soil surface, plus 5 pounds per 100 
square feet of each of the following materials: dolomitic 
limestone, 20% superphosphate, and gypsum (available 
from building suppliers). When soil is dry enough for plant
ing, work these materials into the soil with a power cultiva
tor or spade. 

Soil sterilization 
Greenhouse soil should be sterilized before new plantings 
are made. There are several ways to sterilize soil: 

1) Steaming is the best way to rid soil of weed seeds and or
ganisms which may produce plant disease. Steam soil until 
it reaches a temperature of ! 80°F. for 30 minutes. 

If your greenhouse does not have an operating boiler, you 
may wish to consider one of the following methods of soil 
sterilization: 

2) Custom steaming can be done with a portable boiler 
mounted on a truck. Units of this type can sterilize a 
150-foot bench in 50 minutes. Contact your county Exten
sion agent for information about this service. 

3) Chemicals may be used when greenhouses are 
competely empty. Follow pesticide label directions. These 

materials are all toxic to plants but may be used to kill dis
ease organisms, nematodes, and weed seeds. Allow about 2 
weeks for complete aeration before planting new crops. 
a) Methyl bromide may be used for all crops except carna
tions and snapdragons. Allow 7 to 12 days prior to planting 
for aeration. 
b) Chloropicrin is effective against a wide range of disease 
organisms. Allow IO to 21 days for aeration prior to plant
ing. Other fumigants which can be used according to label 
directions are Yapam and Yorlex. 

Growing Media 
Soil-less media which are pre-sterilized may be used if no 
sterilizing method is practical. Commercial mixtures are 
available in large bags or bales. These should not be con
taminated with flood water. Mixing your own growing me
dia may be more economical than buying it commercially. 

A common mix is composed of one-half peat moss and one
half perlite by volume. Prepare as follows: 

I I bushels vermiculite ( #4 size) 
I I bushels shredded peat moss 
5 pounds dolomitic limestone 
2 pounds 5-10-5 fertilizer 

2-5 pounds powdered 20% superphosphate 
I level tablespoon borax 
2 level tablespoons chelated iron 

Peat moss is another growing medium. Use the following 
mixture per cubic yard of moss: 

5 pounds dolomitic limestone 
2 pounds of calacitic limestone 

21/2 pounds powdered 20% superphosphate (0-20-0) 
l pound potassium nitrate ( 14-0-44) 
2 level tablespoons chelated iron 
l level tablespoon chelated trace element mix 

I 0 ounces epsom salts 

Disinfecting bench surfaces 

Before sterilized soil is added to benches, disinfect bench 
surfaces by painting them with copper napthenate wood pre
servative. Allow the painted surface to dry before filling 
benches. Do not use creosote or other materials toxic to 
plants. 

Fertilizing 
After crop is planted, fertilize all artificial growing media 
with a 15-15-15 fertilizer or a similar material which con
tains at least half its nitrogen in the nitrate form. 
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SALVAGING PARTIALLY 
UPROOTED TREES 
Decide which trees you will salvage 

Profitable fruit trees must bear a heavy load. Young trees, 
small trees, trees with a good framework and least damaged 
trees are most worth salvaging. Tilted trees are in no imme
diate danger, but should be repaired as soon as possible. 
Peach trees, old trees, and trees which are crowded or will 
crowd within 10 years are probably not worth salvage time 
and expense. If roots are one-third to one-half exposed it is 
very difficult to save the tree. 

Assemble equipment 

I) Tractor (preferably a crawler type). An automobile 
wrecker will also work. A block and tackle will serve for 
smaller trees if a tractor is not available. 

2) Rope, I-inch thick or larger. Chains may be used, but re
quire extra padding. 

3) Padding material - burlap bags, rubber hoses, or inner 
tubes. 

4) Wire (#9) and small cables. 

5) Heavy screw eyes. 

6) Stakes or posts. 

7) Shovel, saw, axe, pliers, and similar tools. 

Usually, three men with a tractor can salvage one tree an 
hour. 

Proceed as follows 

I) Put wet burlap bags or a wet mulch on exposed roots to 
keep roots from drying. Remove any broken or damaged 
roots. 

2) Dig hole as wide and deep as necessary to replace roots. 

3) Get stakes, "dead men" and wire ready for anchoring. 

Each tree will need at least 3 guy lines. 

4) Pad a central leader branch with burlap bags or rubber 
hoses. 

5) Attach the rope or chain well up on the branch, and put 
tractor, tackle, or auto wrecker into position. 

6) After tree is erect, hold in position while soil is backfilled 
around its roots. 

7) Water packing is perhaps better if possible. This provides 
adequate water to aid in re-establishment as well as firmer 
soil around roots. Tamp soil firmly around the roots, or 
water pack. 

8) Anchor the tree securely. Place "dead men" or anchors 
(buried at least 18 inches) so that ordinary winds from any 
direction will not make the tree sway. Pad the wire so it 
doesn't cut into the wood. Do not attach wire to branches 
which are to be removed in later pruning. 

9) Mulch salvaged trees with old hay or other vegetation to 
prevent excessive root drying. 

10) To prevent winter injury, salvage trees with exposed or 
surface roots before cold weather. 

11) Do not prune until the following growing season. 

If several large roots are removed in the process, thin the 
crown by 10-15 percent to compensate for the loss. If dam
age is slight, prune the crown the following season. 



Floods 80 

DAMAGED SHADE, 
ORNAMENTAL, AND FRUIT TREES 
The care you give damaged trees should depend on their 
age, the extent and type of damage, and the time required 
for surrounding soil to reach normal moisture levels. 

A tree's age largely determines its ability to recover. A 
young, vigorous tree is more likely to survive than an older 
one, though sometimes an older tree's deep roots help it 
withstand the force of a flood. Usually, a damaged older 
tree will be weakened more than a young tree receiving the 
same damage. 

Damages include fallen trees, broken and torn limbs. 
wounds, split branches, uprooting, weakening, and exposed 
roots. 

Fallen trees 

Plan ahead before deciding what to do with fallen trees. In 
general. it is best to reset only smaller trees, since large 
trees will be weakened and may fall again, perhaps 
damaging property. 

Decide what to do with tree stumps. If you are going to 
leave them. cut off flush with the ground. If you have them 
removed, leave 4 feet of stump standing. Removal will be 
cheaper and easier if stumps can be pulled out rather than 
dug out. 

Broken and torn limbs 

This damage will affect the shape as well as the general 
health of the tree. Prune the tree properly to avoid additional 
damage: 

I) Cut off broken or torn limbs to avoid unnecessary bark 
stripping. Leave a smooth finish flush with the trunk or 
branch from which you prune; never leave a stub. 

2) Recent research suggests that tree wounds may be left 
unpainted. There appears to be little. if any. benefit from 
coating the cut surface. Any coating used is more cosmetic 
than useful: 

To remove large heavy limbs, use three cuts to avoid rip
ping bark and wood. 
a) Make a cut on the underside of the limb. about I foot 
from the trunk or branch from which you are pruning. Cut 
only about one-third through the limb. 
b) Make a second cut on the upper side of the limb, about 2 
to 6 inches farther out on the limb than the first cut. Con
tinue sawing until the branch splits off. 
c) Remove the remaining stub by making a single cut flush 
with the trunk or branch from which you arc pruning. 

Wounds 
The amount of damage to the bark of larger shrubs and trees 
affects the plant's ability to recover, especially when there 
is more than one type of injury. 

I) Remove all jagged and protruding wood. Make smooth, 
clean cuts with a saw or chisel. 

2) If the wounds are bark wounds, remove loose bark. To 
remove bark, make smooth, clean cuts to form a boatshaped 
area pointed at both ends. 

3) No painting of the exposed area is necessary. 

Split branches 

If branches arc split at the crotches, pull them back into 
place and secure them with lag-threaded screw rods: 

I ) Bore a hole through the trunk or branch at the place 
above the split where the screw rod is to be inserted. Make 
the hole 1/16 inch smaller in diameter than the diameter of 
the screw rod. 

2) Insert the screw rod until the point is nearly to the oppo
site side. 

3) Cut off the protruding end. 

4) If the split is long, insert as many screw rods as neces
sary, 12 to 18 inches apart. (Or use regular bolts with wash
ers on each end. Countersink the bolt so that the washers 
wi II rest on the hard wood.) 

5) Any type of repair to split parts will be temporary since 
this form of injury is slow to heal and may not heal well in 
any case. 

When straightened. these trees will require bracing for a 
long time. With few exceptions larger trees and shrubs will 
always be weakened. 

Before you reset a tree, cut and smooth all jagged and irreg
ular root breaks. After resetting. water the tree well and 
keep it watered during dry periods. Do not remove guy 
wires or braces for at least 2 years. 

Prune a damaged tree just enough to balance root losses. 
Cut out broken. diseased. and malformed branches to give 
the tree a desirable shape. 

Weakened trees 

If tht: crown of the tree needs strengthening. use cables be
tween the weakened branches: 



I) Insert lag bolts from one-half to one-third of the way be
tween the base and tip of the branches you want to brace. 

2) Attach the ends of the cable to the bolts and tighten the 
nuts to draw the cable taut. A block and tackle will make the 

job easier. 

3) A void using short lengths of cable low on the tree. 

Exposed roots 
Exposed roots should be covered. Use nearby sand and silt 
deposits if there are any. It is not essential to use regular soil 
to cover roots. Build the root cover to its approximate level 
before the flood. Do not build it higher. 

Continued care 
After repairing trees, continue to care for them: 

I) Remove silt and sand deposits. To prevent further dam
age to root systems, remove all deposits to the level of the 
soil before the flood. 

2) Check soil moisture. The variety and species of trees 
and the soil's natural ability to retain or expel excess mois-
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ture will determine what actions are necessary to avoid 
losses due to excess moisture. 

3) Mulch. Mulching is safer than fertilizing for damaged 

trees. 

4) Prune a damaged tree just enough to balance the loss of 
roots. Cut out broken, diseased and malfonned branches 
and give the tree a desirable shape. 

Evergreens 
Take care of evergreen injuries promptly. A water soluble 
wax, available commercially, helps cut down on water loss 
through leaf surfaces. This material is called 
antitransparent. 

For further reference 
Trees will grow stronger, and be more wind resistant if you 
plant large trees at least 50 feet apart; small trees should be 
planted at least 40 feet apart. Place them at safe distances 
from buildings and electric wires. 

SALVAGING FLOOD-DAMAGED 
SHRUBS AND ORNAMENTALS 
Standing water 
Dormant trees, shrubs, or perennials will tolerate standing 
water for several days without sustained injury. When they 
are growing, however, plants can "drown" from standing 
water. 

Silting 
The greatest threat to ornamentals during spring flooding is 
silting. 

Silting occurs when soil carried by rapidly moving water is 
dumped into sluggish streams, where it is deposited on 
flooded land adjacent to waterways. Silt deposits may vary 
in depths up to several inches. 

Trees and shrubs are usually not harmed by silt deposits. 
Iris, peonies and chrysanthemums could be damaged or 
killed. Silt damage results in crown and root disorders on 
these plants. The degree of injury depends on how long 
water remains, and the depth of silt deposited. 

To reduce silt injury to plants: 

1) Wash the silt from crowns of plants with a garden hose. 
If the plants are on well-drained soil, you can wash the silt 
away from the plants. On evergreens, a mild detergent will 
aid in removing silt. 

2) Wait until the silt dries. Then rake the excess soil away 
from the plants. A small amount of silt is not hannful to 
grass, and can be raked into the grass. 

Erosion 

If much soil has eroded, replace it with good topsoil around 
the base of plants. Depth should equal original soil depth. 
Mulch newly applied topsoil to prevent runoff. Fertilize as 
recommended. 

Soil deposits 
If excess soil has been deposited around the base of plants 
causing a change in grade, remove excess soil so that the 
level is as close to the original grade as possible. 
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FLOODED PESTICIDES 
Some formulations and containers of pesticides can survive 
flooding without harm and be saved for future use. Others 
are ruined when wet and must be disposed of safely to mini
mize their potential harm. 

Pesticides may have contaminated waters in flooded areas. 
Everyone concerned should take responsibility to prevent 
further contamination. 

Salvage 

Pesticides in unbroken, waterproof containers can usually 
be salvaged. Salvagable pesticides may include: 

I) Liquid concentrates in glass, metal, or plastic containers. 
If liquid concentrates have a milky appearance, water has 
probably leaked in, and the containers should be disposed 
of. Clear liquid concentrates are probably unharmed. 

2) Oil solutions such as livestock sprays designed for direct 
application without dilution, or oil based household sprays. 
Water can be readily seen in oil solutions. Pour off the oil, 
leaving the water behind. Then return the spray to the origi

nal container. 

3) Pressurized cans or "bug bombs." 

4) Baits, powders, or granules in waterproof containers. 

Labeling 

Labels on salvaged containers will probably be loosened by 
floodwaters. Labels should be firmly refastened to the con
tainers. Unlabeled pesticides may be dangerous to the han
dler or the environment, since there is the possibility that 
they might not be used correctly. If there is any question 
about the contents of a container, set it aside for disposal. 

Disposal 

I) Dispose of any flooded pesticide dusts, wettable pow
ders, or soluble powders packaged in paper or cardboard 
containers. 

If pesticides in these containers have become wet, chemical 
changes may occur, and the formulation may become hard 
and/or lumpy so that it cannot be properly suspended in 
water or used as a dust. 

Use care when handling these containers, since they may be 
so weak and soggy that they will break when handled. Also, 
some substances such as ferbam become more flammable 
when moist. Chlorates may spontaneously ignite when wet. 

2) Dispose of any containers that can't be identified because 
of wet, illegible, or missing labels. 

Small quantities of pesticides can be disposed of in regular 
trash receptacles. Wrap containers in several layers of 
newspaper and place them in trash receptacles, or bury them 
in a place that will not affect surface or subsurface waters. 

Warehouse quantities of pesticides require special techni
ques for disposal. The Environmental Protection Agency 
does not recommend open dumping, large-scale open burn
ing, or ocean or other water disposal for pesticides or their 

containers. 

The recommended method for most large-scale pesticide 
disposal is incineration in an industrial-type high-tempera
ture incinerator. Contact a commercial firm for such work. 
Or, contact a commercial hazardous waste disposal service 
for removal of the pesticides to an approved hazardous 
waste landfill. 

If you intend to bury damaged pesticides in a landfill, you 
must obtain prior aapproval from the regional solid waste 
coordinator for your area. 

Contact the regional EPA office, the state regulatory 
agency involved with pesticides, or the local Extension 
service for directions and help in disposing of damaged 
pesticides. 

Safety 

Be aware of any illness arising after handling pesticides or 
pesticide wastes. 

Symptoms of pesticide poisoning frequently include head
ache, nausea, diarrhea, visual disturbances, excessive sali
vation or sweating, difficulty in breathing, weakness, tre
mor or convulsions. 

Symptoms usually appear wit.hin 24 hours, although occa
sionally they may be delayed for several days. See a doctor 
immediately or contact your local poison control center if 
such symptoms appear. 



Floods 83 

TIPS FOR HANDLING FLOODED SOILS 
I) Open all drainage ditches. 

2) Remove debris from fields and pastures. Look carefully 
for partially hidden objects that could injure livestock or 
damage machinery. Check hedge and fence rows carefully. 

3) To prevent severe soil compacting, avoid running trucks 
and heavy farm equipment over wet soils. Most soils are rrot 
dry enough for traffic or cultivation until the top 5 or 6 
inches crumble rather than slick over or pack. 

4) Encourage the growth of cover crops. Any type of plant 
growth is effective in drying waterlogged soils. 

5) It is usually not necessary to remove silt deposits. After 
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soils are dry enough to work, level and incorporate silt de
posits into original topsoil, if practical. 

6) Apply animal manure and incorporate im0 soil. Check 
with county Extension agent for recommended application 

rates. 

7) The fertility level of flooded soils will probably change 
over a period of time. Do not guess at requirements. Take 
soil samples to determine new fertility levels. Follow rec
ommendations. Allow for nutrients supplied by applied ani
mal manures. When sampling silted fields, make sure the 
samples represent the soil mix that will exist after deposited 
silt is mixed with the original topsoil. 

CARING FOR FLOODED LAWNS 
Debris 

Pick up any debris. such as wood, glass, stones, nails and 
other metal objects deposited on lawn areas. This debris is a 
safety hazard to operators, and can damage power mowers. 
Remove leaves or any other material which smothers grass. 

Silted Lawns - 1 inch or less 

Lawns submerged for less than 4 days and covered with an 
inch or less of silt have a good change of recovery. 

To assist recovery: 

I) If water use is unrestricted in your area. wash as much 
silt as possible from the lawn using a garden hose. 

2) To encourage root development, keep the remaining silt 
crust broken throughout the growing season, or until grass 
has become well established. Use a steel tooth graden rake. 
Caution: Steel tooth rakes can pull out the turf if pushed too 
deep to break a crust which might exist. A mechanical 
hollow-tined aerator. can be used to break up the silt crust. 

3) Apply a nitrogen fertilizer to the lawn. Use whatever 
grade fertilizer you can obtain, applied at a rate of 1 pound 
nitrogen per 1.000 square feet of lawn area. 

4) Have a soil sample tested as soon as possible to deter
mine lime, phosphorous and potassium requirments of soil. 
Follow the recommendations given with soil test report. 

5) If lawn recovery is spotty or generally thin, mechani
cally aerate the lawn four to six times in late summer or 
early spring. Then overseed with a desirable grass seed. 

In southern areas. vegetative sprigging or plugging may be 
preferable to seeding. 

Silted lawns -more than 1 inch 

Lawns covered with more than 1 inch of silt may be heavily 
damaged, with only a slight chance of recovery. Degree of 
recovery will vary with grass species and depth of silt. Re
establish the lawn as follows: 
I) Remove as much silt as possible, especially if silt accu
mulation exceeds 3 inches. 

2) If silt is less than 3 inches, or has been removed to this 
depth. till the area. making sure the silt is mixed thoroughly 
and uniformly through the top 4 to 6 inches of original soil. 

3) Test the soil for contaminants. Contact your state depart
ment of agriculture for recommendations and list of inde
pendent laboratories capable of pesticide residue analyses. 

4) Many lawns have been encountered where it would be 
beneficial to have the silt incorporated into the soil. Many 
athletic fields. especially football and soccer fields, could 
use the silt. 

5) Reseed or vegetatively replant the area as you would to 
establish a new lawn. Vegetative plantings of warm season 



grasses may be made anytime during the growing season. 
Seedlings, especially of cool season grasses, should be 
made in early spring (March or April) or late summer (Au
gust or September). 

Flooded lawns 

Degree of injury will depend on duration of submergence, 
water depth, temperature, grass species, light intensity and 
the condition of grass prior to flooding. 

Grass will survive much longer at water temperatures below 
60°F than at higher water temperatures. 

Centipedegrass, red fescue and ryegrass have poor tolerance 
to submergence. Bermuda grass, bentgrass, buffalograss, 
and zoysia have excellent tolerance to submergence. 
Kentucky bluegrass, tall fescue, crested wheatgrass and 
rough bluegrass are intermediate in tolerance. 

Most grasses will survive 4 to 6 days submergence at nor
mal summer temperatures. Aerate and lightly fertilize 
flooded areas as soon as possible after the water recedes. 
Areas submerged longer than 4 to 6 days may not survive 
and will require complete re-establishment as noted above. 

Loss of topsoil - eroded areas 
I) Where topsoil has been greatly eroded, replace it to a 
depth of 4 to 6 inches late in the growing season. 

2) If topsoil is unavailable or too expensive, improve 
existing soil by adding organic matter such as peat, manure, 
or other materials. Sand may be needed for clay soils. Ap
ply these materials at the rate of 3 cubic yards per I 000 
square feet of lawn area, and work materials into the top 4 
inches of subsoil. A temporary lawn, established immedi
ately and later worked into the subsoil, can also be a source 
of organic matter. 

Establishing temporary lawns 

I) Where lawns must be completely re-established and im
mediate cover is needed, scratch the soil surface with a hand 
rake or similar tillage tool. 

2) Seed common ryegrass at a rate of 4 to 5 pounds per 
IOOO square feet. 

3) Till the rye grass under at the appropriate time for 
reestablishment. Seed permanent grasses, or plant vegeta
tive material. 

Oil and chemical spills 

Soils may have been saturated with oil, herbicides, or other 
toxic material. Petroleum will eventually decompose, but 
nothing can be done in the meantime to cancel its harmful 
effects. On large areas, bury oil deposits by deep plowing. 
On small areas. remove petroleum-soaked soil to a depth of 
6 inches, and replace with new topsoil. Reseed or 
vegetatively plant at the appropriate time. 

Turf diseases 
Turf diseases may be prevalent on surviving turf areas. 
Contact your county Extension agent for advice on fungi
cide application. 

Weeds 
Flood water may carry and spread weed seeds. However, 
weed control should not be a primary concern, since a weed 
cover is better than no cover, and will even help dry out 
soil. Weeds can be controlled best with chemicals in the fall 
or spring. Contact your county Extension agent for proper 
chemical controls. 

Ask your county Extension agent for information for estab
lishing and maintaining lawns. 
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MARKETING STORM-DAMAGED TREES 
Trees injured beyond repair can sometimes be sold for 
firewood or lumber. 

FIREWOOD 

I) Most demand for firewood is seasonal, although some 
large dealers purchase firewood year-round. 

2) Oak, hickory, beech, locust, ash, and maple are 
preferred species. 

3) Wood should be cut and air dried for about 6 months be
fore marketing. 

4) A cord (stack of wood measuring 4' x 4' x 8') is a 
standard measurement in firewood sales. All wood 5 inches 
and larger in diameter should be split. Sixteen to 24-inch 
lengths are standard, but some buyers may prefer other 
lengths. Delivery is usually included in the cost of the 
wood. 

LUMBER 

Sawmills may buy damaged timber (either as standing trees 
or logs) for veneer or sawlogs if it meets specifications and 
volume requirements. 

I) Walnut, oak, maple, cherry, and tulip poplar are 
preferred species, although hickory, elm, beech, birch, and 
ash may also be in demand. 

2) Sawlogs should be at least 12 inches in diameter at the 
small end, and at least 8 feet long. Logs should be free from 
excessive crook, rot, and other serious defects. 

SELLING A LARGE NUMBER OF HIGH
QUALITY TREES 

I) Contact a forester who will help you select salvageable 
trees and furnish you with a list of potential buyers. 

2) Select trees for marketing by species, size, and quality. 

3) Mark trees clearly with paint or crayon. 

4) Estimate the volume of sale trees. 

5) Solicit bids for marked trees from at least three buyers. 
Sealed bids are desirable for sales involving large numbers 
of trees. 

6) Prepare a written contract outlining sale terms. Written 
contracts are good business and protect both buyer and 
seller. 
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RECONDITIONING FARM MACHINERY 
Dirt, moisture, and rust may ruin farm machinery. Rust and 
corrosion begin soon after machinery is flooded. especially 
if the water is brackish or salty. 

Prompt and thorough cleaning of flooded machinery will 
prevent extensive damage. Before trying to operate any ma
chinery. inspect it and remove dirt and debris. Silt and clay 
particles in flood waters arc small enough to get between 
gears and other close fitting parts. 

Take out the crankcase drain plug to let water out. Later. 
crankcase should be flushed with oil and then refilled with 
clean oil. 

Give special attention to bearings. Check sealed bearings. 
Some bearings can be cleaned by forcing grease through 
them unti I a considerable amount has oozed from the sides. 
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Most bearings, however. should be taken apart and cleaned 
with kerosene or a solvent. Then relubricate. 

Chains, gears and sprockets should be cleaned and then 
covered with a light oil. Clean exposed metal parts such as 
plow moldboards and cover them with a rust preventative. 
Clean silt and debris from combine sickles and mower. 
Slowly rotate the turning parts of the machine by hand to 
make sure they work freely. 

If a tractor has been submerged, do not attempt to move it or 
start the engine. since silt and dirt in the engine and bearings 
could damage close fitting parts. 

Load the tractor on a trailer or truck and haul it to a shop to 
be cleaned and reconditioned by a dealer or qualified 
mechanic. 

RECONDITIONING TRUCKS AND 
AUTOMOBILES 
I J Follow reconditioning procedure outlined for tractors 
and other engines (see fact sheet. Reconditioning Tractors 
and Other Engines). 

2) Be sure the generator. starter and other electrical parts 
including accessories such as air conditioner. windshield 
wipers, power windows. and convertible top mechanisms 
are clean and dry. 
a) Remm·e all /i1.\'C.1. Clean dirt and debris from electrical 
wiring. junction panels. lights and switches. Do not damage 
insulation. 
b) Allow entire wiring system to dry thoroughly. Starter 
and alternator windings will require several days to dry un
less removed and placed in an oven on low heat. 
c) Replace fi1ses one at a time to check indii·idual circuits. 
If a fuse blows, look for the short. If an accessory fails to 
operate, check for broken wires or loose connections. 

3) Remove inside door panels. Cle'tn and lubricate latches 
and window raising mechanisms. 

4) Remm·e seats andfloor mats. Brush and vacuum thor
oughly. Clean washable surfaces with soap and water. Use 
rug or upholstery shampoo on non-washable areas. Dry 
thoroughly. 

5) Di.rn.1.1emh/e lea/springs. Clean or replace spring pads if 
necessary. 

6) Check hatter.,·. Remove battery from engine and try to 
recharge it. Check each cell. Bring it to full recharge, and 
then dump all acid solution from the battery. Fill with new 
acid solution (36lk sulfuric acid and 64o/c: water). If battery 
was submerged in salt water, you will probably need to re
place it. 

7) Have brakes and steering mechanism checked before 
you drive the vehicle. 

8) Park the vehicle on a hill so that the next time it is used, 
the rol I will help start the engine. 
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RECONDITIONING 
TRACTORS AND OTHER ENGINES 
If equipment has been flooded, and you use it before it is 
cleaned, you may damage it seriously. Clean equipment as 
soon as possible. Delay will make small dirt and silt harder 
to remove, and may cause considerable rusting and 
corrosion. 

Do not try to start an engine that has been submerged until it 
has been cleaned and reconditioned, since dirt will damage 
bearings and precision parts. Submerged tractor engines 
should be completely disassembled, and each part cleaned 
by a dealer or with a steam cleaner if you have such equip
ment. If the tractor was submerged only to the platform, 
you will need to service only the wheel bearings and mov
ing parts that were under water. 

If you must use the tractor or engine immediately, or if you 
think the cost of professional reconditioning is not 
worthwhile. use the following procedure. This procedure 
isn't thorough enough to prevent eventual damage or need 
for overhaul. 

I) Clean exterior thoroughly with a hose. Scrub greasy de
posits with kerosene or solvent. 

2) Remove spark plugs, air cleaner, intake manifold and 
carburetor. Clean these parts thoroughly in kerosene or 
cleaning solvent. 

3) Drain the crankcase. Flush the crankcase with oil, and 
refill with clean oil. 

4) Disconnect fuel lines. Blow out fuel lines with com
pressed air. 

5) Crank the engine slowly with spark plugs removed to 
force water out of cylinders. 

6) Squirt light lubricating oil into each cylinder and let it 
stand for about 5 minutes. Then crank the engine slowly to 
lubricate cylinder walls and rings. 

7) Completely flush out the fuel system - tank, pump, 
lines - with #I diesel fuel or kerosene. Be extremely care
ful to avoid fire danger. 

8) Replace magneto, starter and generator. If time permits 
clean and dry them. To service, follow directions for elec
trical equipment (see fact sheet, CleaninR Electric Motors). 

9) Drain and flush the transmission and final drive with 
kerosene. Refill with new, clean oil. 

10) Remove and clean unsealed wheel or track bearings 
with kerosene or solvent. Lubricate and replace the bear
ings. Factory-sealed bearings should not need cleaning if 
the seal is unbroken. 

11) If there is a substantial amount of dirt in the crankcase, 
transmission or gear train, change the oil after operating the 
machine for a few hours. Using fresh lubricant is cheaper 
than paying for additional repairs. 

12) Flush the cooling systems with fresh water, and clean 
the radiator fins. 

13) Replace the battery, if necessary. (If it was submerged, 
it will proabably need to be replaced.) 

14) Examine the machine and crank it by hand after you 
have cleaned and replaced all parts. If it turns freely, it is 
probably ready for operation. 
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CLEANING ELECTRIC MOTORS 
Have an experienced electrician inspect and recondition any 
flooded electrical motors. If such service is unavailable, re
pair and clean electric motors as follows: 

I) Disconnect motor and remove it from the mounting. 

2) Wipe all dirt from outer surface of motor. 

3) Disconnect wires at motor, noting position on motor 
terminals. 

4) Remove motor pulley, using a gear puller or a pair of 
"C" clamps. 

5) Mark end bells with center punch. Make one mark on 
pulley end bell and two marks on the opposite end bell. 
Mark the housing the same way. 

6) Use proper tools (box or socket wrench and screwdriver) 
to remove bolts holding end bells. 

7) Use a softJaced (plastic, wood, or lead) hammer and 
screwdriver to tap end bells loose. 

8) First remove the end that does not contain the starting 
switch or brush ring. Observe the position and number of 
shims as you remove the rotor. 

9) Carefully remove the end containing the starting switch. 
as this is attached to the starter by permanent wires. 

10) Use very fine sandpaper or crocus cloth to clean points 
and also the commutator and brushes in a repulsion or uni
versal motor. Do not use emerv cloth. 

11) Clean all parts of the motor using a non-flammable 
cleaning fluid. Do not use carbon tetrachloride. as its fumes 
are very toxic. Do not get any liquid on wires. Blow and 
wipe parts clean. 

12) Make sure bearings are clean and wicking is in place. 

13) Re-assemble motor as follows: 
a) Pack wires in place on the end with the switch or brush 
nng. 
b) Insert rotor. Make sure shims are in place. Put a drop of 
oil on the bearing part of the shaft. 
c) Replace other end bell. 

14) Check position of end bells with center punch marks. 
The oil well should be up and the window bearing not in the 
line of pull. 

15) Insert end bell bolts. Use a soft hammer to tap bells 
into place. 

16) Turn the shaft by hand. If it is tight, end bells may not 
be in proper alignment or the wicking may be between bear
ing and shaft. Shafi must turn freely hefore motor is 
ener{?ized. 

17) Connect temporary leads. and test motor. Then fasten 
permanent leads. If you don't have a soft-faced hammer. 
use a block of wood and ball peen hammer. Do not force 
any part. With ball bearing motors, press end bells into po
sition or tap lightly with a soft hammer. 
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RECONDITIONING FARM IMPLEMENTS 
Clean farm implements and accessories covered by flood 
water as soon as possible. Delay could cause permanent 
damage from rust or corrosion, especially if the water is 
brackish or salty. Before operating any machine inspect it 
and remove dirt and debris. Salt deposits are best removed 
from engines, frames, and other pieces of farm equipment 
by using steam or hot water. 

Do not attempt to start an engine that has been submerged. 
Follow recommended reconditioning procedures (see fact 
sheet, Reconditioning Tractors and Other Engines). Then 
clean rest of machine as follows: 

1) Chains 
a) Soak chains in kerosene or solvent for several hours. 
b) Remove chains and allow solvent to drain out of them. 
c) Soak chains for several hours in light oil. 
d) Drain off excess oil. Replace chains on machine. 

2) Gears and ~prockets 
a) Clean exposed gears and sprockets with kerosene or 
cleaning solvent. 
b) Coat gears with light oil. 

3) Gear cases 
a) Inspect enclosed gear cases for water or grit. Water may 
be present below the oil. 
b) If you find water or grit, or if you are in doubt, drain the 
case, flush it with kerosene and refill with clean oil. 

4) Bearings 
a) Clean and oil or grease all bearings that do not have pro
tective seals. Non-sealed bearings with pressure grease fit
tings can sometimes be cleaned by forcing grease into them 
until grease oozes from the sides of bearings. 
b) Wipe off excess grease. 
c) Sealed. factory-lubricated bearings may be equipped 
with grease fittings. You can damage the seals of these 

bearings by forcing grease through them. Sealed bearings 
will probably not be damaged from flood water. 

5) Belts 
Examine all belts for tears or cracks. Repair or replace them 
as necessary. 

6) Cutting parts 
a) Remove knives and cutter bars from mowers and com
bines. Clean and dry them. 
b) Coat cutter parts with light oil and reassemble. 
c) Inspect the insides of combines and remove accumulated 
dirt, chaff, debris, or water. 

7) Conveyors 
a) Unroll stored canvas conveyors or remove them from the 
machine. 
b) Clean and dry thoroughly. 

8) Soil working tools 
a) Clean dirt and rust from surfaces of soil working tools 
such as moldboards, discs. and cultivator shovels. 
b) Coat these tools with rust preventive grease or used 
crankcase oil. 

9) Balers 
a) Remove hay from balers. 
b) Clean and oil bale chamber surfaces. 
c) Clean and oil automatic tying mechamisms. 

If the baler must be disassembled for thorough cleaning, 
have it done by a serviceman to assure proper adjustment 
during re-assembly. 

After cleaning and replacing all moving parts. carefully ro
tate the parts by hand to be sure they move freely. Then turn 
on the engine and operate the machine at low speed until 
you are sure all parts are working smoothly. 
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SALVAGING STORED WET FEED 
Grain 

Wet grain will begin to mold and heat quickly. Spontaneous 
combustion may occur within a short time. Remove dry 
portions of the grain and store separately. Use one of the 
following methods for handling wet grain: 

I) If possible. get the grain to a high-temperature farm 
dryer or a commerical dryer quickly. This is the surest way 
to save wet grain. 

2) If a drying bin is available, use a natural air drying sys
tem with a metal perforated floor. Put the grain over this 
drying tunnel to a depth of not more than six feet. Use the 
drying fan to force air up through the grain. Use supplemen
tal heat only during periods of high humidity. Do not raise 
the air temperature more than I 0 or 15 degrees. 

3) If neither a high-temperature dryer nor a drying bin is 
available, spread the grain in the driest possible place to a 
depth of not more than six inches. Stir the grain every two 
to three days. 

4) Shelled corn can be en siled wet if the moisture content 
ranges between 25 and 35 percent. 

Place the grain in a concrete stave or metal silo and use it for 
livestock feed. You may need to increase the reinforcement 
of the silo, particularly if it is filled to a depth of more than 
30 feet. 

To prevent air leakage around silo door openings, cut plas
tic sheets to extend four to six inches beyond the opening. 
Place a plastic cover over the grain in a concrete stave silo. 
Dig a trench around the edge of the grain and push the plas
tic down and out against the silo walls. 

Ear corn 

Wet ear corn should be dried as soon as possible. Separate 
dry ear corn and store it on high ground. If the ground is 

wet, first cover the area with plastic or building paper. 
Handle wet ear corn as follows: 

I) Dry the corn if facilities and equipment are available. 
Remove corn from the crib, since mud and debris washed 
into the crib may make drying difficult or impossible. Then 
place the ear corn over a drying tunnel and force air through 
the corn with a crop drying fan. 

2) Shell the corn if it is under 30 percent moisture and 
shelling equipment is available. Dry it as shelled corn in a 
dryer or bin. 

Hay 
Wet hay will begin to heat and mold very quickly. Sponta
neous combustion could occur within two or three days. 
Move and restack and dry portions of hay. Promptly remove 
wet hay from buildings and spread it out to dry. Turn and 
shake it frequently. Open wet bales and spread them out 

well. 

Mechanical drying is better and faster than manual drying if 
a fan is available. Construct a drying tunnel of dry hay 
bales. Stack the hay over the tunnel to a depth of not more 
than six feet. If you stack baled hay over the drying tunnel. 
break bale ties first. 

Silage 
Wet corn silage probably will not be greatly damaged if 
flood water is drained away from around the silo soon after 

flooding. 

Watch silage for evidence of spoiling as you remove it for 

feeding. 
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SALVAGING STORED WET GRAIN 
Flood-damaged grains must be salvaged very quickly, since 
grain can start to spoil within a few hours. 

Drying 

If part of a grain bin has been flooded, remove dry grain 
from the top of the bin, using a vacuvator or any other 
means. If the remaining wet grain has not started to sour, 
run it through a grain dryer several times. 

Marketing 

If it is not possible to dry grain artifically, try to find a local 
market for the wet grain. This grain must be sold at a sal-

vage price, possibly to a large livestock feeder who can use 
it before it spoils. Grain can be kept in airtight storage and 
allowed to ferment as high moisture grain. Wet grain that 
has not started to deteriorate is worth as much as other grain 
for feeding purposes. 

Seed grain 

Wet seed grain will probably not be suitable for seed. Wet
ness causes the seed to germinate. Subsequent drying would 
stop germination and probably kill the seed or reduce its vi
ability. Do not feed seed grain to livestock, since it may 
contain toxic additives. 
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MAINTAINING LIVESTOCK 
HEAL TH AFTER A FLOOD 
The following procedures will help safeguard livestock 
health after a flood: 

Disease control 

Following a flood there may be danger of infectious dis
eases in livestock, but unless serious outbreaks of infection 
have occurred recently, the situation should not be alarm
ing. Observe these precautions: 

1) Where large numbers of animals are assembled, watch 
for any indication of infectious diseases such as pneumonia, 
foot rot, salmonellosis, or leptospirosis. These diseases are 
more likely to occur where cattle are crowded on wet 
ground and where flies are abundant. If possible, an experi
enced stockman under the supervision of a veterinarian 
should handle and feed the animals. 

2) Promptly report any sign of disease or illness to the 
nearest veterinarian or county Extension agent. 

3) Contact a veterinarian about vaccinating animals for im
munity from flood-related diseases such as anthrax, lepto, 
blackleg, and swine erysipelas. 

Feed and water 

1) Provide clean, uncontaminated water. 

2) Inspect feeds such as corn, wheat, and hay. Damaged 
grains and moldy hay may cause digestive disturbances. 
Horses, sheep, poultry, swine, and cattle are affected most 
severely (in that order) by damaged feed. Do not force live
stock to eat silage that has been flooded, even though its ap
pearance may be unchanged. 

3) Do not feed any feed or forage that may have been con
taminated by chemicals or pesticides. 

4) Corn stored at 14 percent moisture or more may contain 
mold-produced toxins that are hazardous to animal health. 
Molds toxins may cause salivation, internal bleeding, and 
liver and kidney damage when fed to livestock and poultry. 
Slow growth and stunting also may result. Send a sample of 
the suspected corn to a laboratory for testing. Affected corn 
may be blended with good feed to an acceptable level and 
animals watched closely for toxicity or other adverse ef
fects. In an emergency situation, questionable corn may be 
fed to a small group of test animals before feeding to a 
larger group of animals. 

Pastureland 

I) Standing water may have ruined some pastures. Lack of 
adequate forage could force animals to eat poisonous plants 

which are abundant in some parts of the country. Remove 
fallen wild cherry limbs from pastures to prevent livestock 
poisoning. 

2) Before restocking flooded pastures, remove debris, espe
cially along fence lines and in corners. Livestock could be 
injured from pieces of barbed wire, sharp metal and trash. 

Protecting dairy cows 

1) Try to milk at regular times. It is better to lose the milk 
from one milking than to stress high producing cows. 

2) If you must use a neighbor's milking parlor, try to keep 
the two herds separate. 

3) If feed supplies are limited, give the largest portion of 
available feed to the highest producing cows and those re
cently fresh. This may be a good time to cull the herd. 

4) Clean and sanitize milking parlor, dairy barn, and equip
ment before returning to normal use. 

5) \Vatch for signs of mastitis, which is likely to flare up if 
milking methods, time, and equipment have been changed. 

Sanitation 

1) Clean out hog houses, barns, and chicken houses. Spray 
buildings with a good disinfectant before animals occupy 
them again. Air buildings thoroughly before they are dried 
out. 

2) Remove debris from dairy barns. Scrub and disinfect 
walls, ceilings, floors, stanchions and other equipment. 

3) Scrub the milk house and equipment with detergent and 
hot water. Sanitize equipment, walls, ceilings, and floors 
with dairy sanitizer equipment. 

4) Dispose of animal carcasses promptly. If there is no ren
dering company operating nearby, burn or bury carcasses 
deeply in a place approved by your local soil conservation 
office. 

Insects 

Mosquitoes and other pests may be abundant after a flood. 
They not only annoy animals, but some species carry dis
ease. Spray animals with an insect repellent as recom
mended by your county Extension agent. 
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FLOOD-RELATED DISEASES 
IN POUL TRY AND LIVESTOCK 
If your fields or farm buildings have been flooded, you 
should take special precautions against flood-related dis
eases in poultry and livestock. Give animals extra care, par
ticularly if they have been stranded by flood water, and 
have been off regular feeding schedules. Be cautious when 
giving wet feed to livestock. Feed just a few animals first, 
and watch them for several days before giving wet feed to 
all stock. In addition, watch for signs of flood-related 
diseases. 

Blackleg, anthrax, and other 
clostridial diseases 
Blackleg, caused by micro-organisms spread over fields by 
standing water, is a potentially serious postflood disease. It 
most commonly affects cattle 6 to 24 months old, but also 
affects sheep, goats and swine. 

Symptoms include acute lameness, depression, fever, and 
swelling in the hip, shoulder, chest, back, neck, or throat 
muscles. If untreated, blackleg is usually fatal within 24 
hours after its onset. Treatment may be effective in the early 
stages of the disease. The best preventative against blackleg 
is inoculation of all unvaccinated young cattle before they 
are put out on pastures that have been flooded. Vaccines are 
available which also include protection against malignant 
edema (gas edema) and other water-borne diseases. 

Anthrax is another disease which may break out following 
flooding. It is manifested by malignant carbuncles and may 
be infectious to humans. All animals which die suddenly 
following flooding should be necrotized by a veterinarian. 
Handle animal carcasses with caution. 

Foot rot 

Constant exposure to mud and water softens tissues around 
cows' and sheep's feet, greatly increasing their susceptibil
ity to foot rot. 

Lameness, a painful swelling of the hoof, and foul smelling 
dead tissues in the space between the claws are common 
symptoms of the disease. 

To prevent foot rot and other foot infections, walk cows 
through a solution of copper sulfate (2 pounds of ordinary 
commercial bluestone in 5 gallons of water) as they leave 
the milking parlor or stable after they have been milked. Put 
the solution in a 4- to 6-inch deep trough in an alleyway or 
doorway. As long as cows' feet are stained with the copper 
sulfate solution, they are reasonably protected against foot 
rot. 

Mastitis 
Organisms in mud and muddy water can cause severe masti
tis. Coliform orgnisms are usually involved. They cause 
acute intoxication (septicemia) in the udder, and death of 
udder tissue (gangrene). 

To protect cows against mastitis, clean their teats thor
oughly before milking. Wash teats and udder with warm 
water and a mild dishwashing detergent before using the 
sanitizing solution. Be sure to dry teat ends carefully with 
clean paper towels before applying the milking machine. 
Milk the cows carefully. Do not overmilk, and be careful to 
prevent injury of teat ends. If possible, allow cows to lie 
down in a relatively dry, clean place. Cows are probably 
better off outside in a wet, muddy pasture than they are in 
wet, foul indoor stalls. 

Botulism 

Botulism, the most common postflood ailment in chickens, 
is caused by organisms in spoiled vegetables or decaying 
animal carcasses. The birds are infected when they eat this 
material. 

Paralysis, difficulty in eating and swallowing, and general 
weakness are symptoms. The best way to prevent this dis
ease is to keep chickens confined and away from spoiled 
meat or decaying matter. 

Horses are also very susceptible to botulism from drinking 
stagnant water and eating spoiled food. 

Brooder pneumonia 

This disease affects chickens, and results from their eating 
wet, moldy feed or from wet litter. Symptoms include fast 
breathing, coughing, and gasping. To prevent brooder 
pneumonia, keep brooders sanitary, give the birds clean lit
ter, clean all utensils, and do not use moldy feed. 

Erysipelas 

This disease commonly affects. turkeys and swine following 
flooding. 

In swine the disease may be either acute (causing high fever 
and rapid death) or chronic (with development of character
istic skin lesions). 

Swine which have not been vaccinated against erysipelas 
should be vaccinated before they are put into flooded build
ings or pastures. 



Prompt antibiotic treatment is effective against erysipelas in 
swine and turkeys. 

In turkeys, the disease frequently affects the snood of toms 
after even a slight injury. 

Foot rot 

Constant exposure to mud and water softens tissues around 
cows' and sheep's feet, greatly inceasing their susceptibility 
to foot rot. 

Lameness, a painful swelling of the hoof, and foul smelling 
dead tissues in the space between the claws are common 
symptoms of the disease. 

To prevent foot rot and other foot infections, walk cows 
through a solution of copper sulfate (2 pounds of ordinary 
commercial bluestone in 5 gallons of water) as they leave 
the milking parlor or stable after they have been milked. Put 
the solution in a 4- to 6-inch deep trough in an alleyway or 
doorway. As long as cows' feet are stained with the copper 
sulfate solution, they are reasonably protected against foot 
rot. 

MINIMUM SURVIVAL REQUIREMENTS OF LIVESTOCK 

Animals Feed per day Water per day Space required per head 

Dairy cow in Large breeds. 7'h gal. winter 20 cows or less. 30 sq. ft. 
production 20 lb. hay 9 gal. summer 21 cows or more 50 sq. ft. 

Small breeds. 
15 lb. hay 

Dairy COW, dry Large breeds. 71/2 gal. summer 5 cows or less. 20 sq.ft. 
15 lb. hay 

Beef cow. dry 12 lb. hay or 5 gal. winter 30 sq. ft. 
8 lb. ground ear 7'h gal. summer 
corn. oats. or 
barley 

Beef cow with calf 14 lb. hay or 10 7'1? gal. winter 150 sq. ft. 
lb. ground ear 9 gal. summer 
corn. oats. or 
barley 

Weaning calves 8-12 lb. hay or 3 gal. winter 30 sq. ft. 
5 lb. ground ear 6 gal. summer 
corn, oats. or 
barley 

Brood sow with 3-4 lb. grain 3-4 gal. 40 sq. ft. 
litter 

Brood sow. dry 1-2 lb. grain 1 gal. 20 sq. ft. 

Wearnng pigs to 1-4 lb. grain 1 qt.-1 gal. 4-12 sq. ft. 
market weight 

Hens in production '/4 lb. feed 5 gal. for 11/4 sq. ft. 
each 100 hens 

Broilers 0.1-0.2 lb. per 5 gal. for 1 sq. ft. 
bird each 100 birds 

Ewe with lamb 4 lb. hay or 3 qts. 32 sq. ft. 
3 lb. grain 

Ewe. dry 2 lb. hay or 2 qts. 16 sq. ft. 
1 'h lb. grain 

Weaning lamb 1 'h-2 lb hay 1 qt. 16 sq. ft. 
or 1 lb. grain 

Note: Close quarters increase water and ventilation requirements. 
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DIET SUPPLEMENTS FOR LIVESTOCK 
PROTEIN, VITAMIN A, MINERALS 

-
Protein 

Most grain rations for cattle and sheep supply adequate pro
tein to maintain a satisfactory I 0 to 12% level. However, 
when livestock in emergency feeding situations arc fed 

mostly low-protein materials such as ground ear corn, grain 
straws or grass straws, a protein supplement is needed. 

About I lb. of 20 to 30% protein supplement/head/day is 
recommended. Use cost comparisons to get the best protein 
supplement for your money. (Compare cost per pound of 
protein supplied, rather than cost per ton of the supple
ment.) Different supplements contain the following protein 
levels: 
Distillers solubles .......................................... 28% 
Alfalfa dehydrated ......................................... 16% 
Linseed meal ............................................ 30-36% 
Cottonseed meal ........................................ 40-47% 
Soybean meal ........................................... 44-49% 
Sunflower meal ......................................... 44-50% 
*Level specified by manufacturer 

Urea can replace part of the protein if its price is favorable. 
One pound of feed grade urea equals 2.62 pounds of crude 
protein. Never feed urea to poultry or swine. Urea in hiMh 
levels is toxic to livestock. Do not feed urea at levels greater 
than I% of a total ration (grain and hay) of 3% of a concen
trate mix. 

Give hungry livestock a fill of feed without urea before 
turning them onto feed that contains urea. Mix urea thor
oughly with the feed and use it with an available energy 
source such as grain or molasses. Do not feed urea with 
roughage alone. 

A suggested urea base ration having an 80% protein equiva
lent would be: 

Ingredient lbs. % 
Ground corn 700 35 
Urea (45%) 600 30 
Dicalcium Phosphate 400 20 
Limestone 240 12 
Trace mineral salt 20 I 
Vitamin A Supplement 

(2 million 1.U./lb.) 40 2 

2000 100 

Molasses may be used as an energy source, but must be fed 
with some dry feedstuffs. Liquid molasses can be self fed if 
you use a wooden float device to restrict consumption, or it 
can be mixed with grain at a feed mill. Caution: over con

sumption will cause diarrhea and sickness. 

Vitamin A 

Quality hay can supply most of the necessary Vitamin A 
during winter feeding. If hay is eliminated from the ration, 
Vitamin A supplements may be necessary. A number of 
stable, dry or injectable forms of Vitamin A are available 
commercially. These may be mixed with feed, with salt, or 

injected intra-muscularly. 

The following daily levels of Vitamin A are suggested: 
Bred cows or mature cattle ...................... 1.U. 30,000 
Yearling cattle ..................................... I. U. 20,000 
Bred ewes .......................................... 1.U. 7,000 
Milking cows ...................................... 1.U. 45,000 

Minerals 

Removing hay from livestock rations may cause a calcium 
mineral deficiency. To correct this problem supplement all 
high roughage rations with afree-choice mixture of one part 
dicalcium phosphate and one part trace mineralized salt. 
Livestock on high grain rations should have 4-5 lbs daily 
legume-grass hay plus a free-choice trace mineral salt; no 
additional salt is needed with this mixture. Although hungry 
cattle may crave salt, limit the feeding of loose salt to 1/10 

lb/animal/day. This may be accomplished adding limited 
amounts of salt to a complete ration. 

Cattle on limited water should do without salt or minerals 
for 3 or 4 weeks, or until adequate water is available. 

Brooder pneumonia 

This disease affects chickens, and results from their eating 
wet, moldy feed or from wet litter. Symptoms include fast 
breathing, coughing, and gasping. To prevent brooder 
pneumonia, keep brooders sanitary, give the birds clean lit
ter, clean all utensils, and do not use moldy feed. 
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REPLACING HAY WITH GRAIN 
REPLACING HAY WITH GRAIN 

Floods or other emergencies may cause shortages of con
ventional roughage feeds. If substitutions in animal rations 
arc necessary. fibrous grains such as oats. barley, or ground 
car corn may replace part. if not all, of the hay usually fed. 

Continue to feed some hay. stalkage or straw unless you 
have had experience with high grain feeding. Spread any 
major changes in a feeding program over a period of 5 to 7 
days. rather than switching abruptly. Observe animals care
fully during the transition. 

Amount of grain 

The following recommended daily amounts (pounds per 
head) will supply maintenance and growth energy to ani
mals under different conditions. If some hay is fed. the 
amount of grain can be reduced. 

Amount of grain' (lb/head1day) required for: 
Maintenance 1/2 lb gain 1 lb gain 

Animal weight (lb) (lb) (lb) 

200 lbs 2.5 3.4 4.5 
300 lbs 3.3 4.6 6.0 
400 lbs 4.0 5.6 7.2 
500 lbs 4.6 6.5 8.4 
600 lbs 5.2 7.3 9.4 
700 lbs 5.8 8.1 10.5 
800 lbs 6.4 8.9 11.4 

('Grain containing 75% TON) 

Comparisons among grains 

You can substitute barley or ground ear corn for legume hay 
at the rate of 13 lbs of barley or 14 lbs of ground car corn 
per 20 lbs of legume hay. 

Ground ear corn (or corn and cob-meal) will cause fewer di
gestive problems than shelled corn. 

Wheat. milo and shelled corn need added fiber. which can 
be supplied by fibrous feeds such as chopped or ground 
straw. stalkage seed screenings or cotton seed hull added at 
the I 0 to I Yk level. This mix will approximate the fiber 
level in barley, ground car corn or oats. 

Feed management 

You will need to provide feed bunks for grain. Pelleting or 
cubing may help lower feed waste. particularly if the cubes 
contain some roughage in addition to grain. Pelleting also 
prevents animals from sorting the feed mix. This is espe
cially important when lower quality ingredients are used. 

Cattle that have not been fed for several days or cattle not 
accustomed to grain should be fed only 2 to 4 pounds per 
head the first day (if only one feeding is possible) or a total 
of 5 pounds (if they can be fed twice daily). Increase the 
feed by about 2 pounds daily for large cows. Make further 
increases slowly. 

Add a grass-legume hay to the ration as soon as possible. 
Use roughage with the grain. even if it is of poor quality. 
Using as little as 3 or 4 pounds of straw per head daily will 
greatly reduce the hazards of feeding grains only. Growing 
and maintenance beef rations should contain at the mini
mum of 35 to 50'/c fiber. 

Price relationships 

Determine the extent of grain substitution according to what 
is available locally and its prices. The cheapest feed is not 
necessarily the best buy. On a nutritional basis. bulky hay 
costs more to ship than grains. If you must buy and haul 
hay. pay particular attention to quality. Cheap hay may not 
be worth the cost of shipping. Complete feed analyses are 
now available for a nominal fee at most land-grant institu
tions. This can be a valuable aid to help determine which is 
a better buy. 
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FEEDING WATER-DAMAGED FEEDS 
Wet feeds may produce mold spores, (flotoxins) of which 
many are toxic to certain livestock, particularly the 
nonruminants. 

If you must feed wet or flood-damaged feed, proceed with 
caution. Watch animals carefully for signs of illness. Spe
cial tests can be readily applied to verify any mold 
problems. 

Nutritive value 

Mixed feeds, grains, and roughages which have heated or 
spoiled will have little nutritive value for livestock, de
pending on the extent of the damage. 

Safety 

I) Do not feed heated, badly molded or sour feeds, or 
moldy legume hays (such as alfalfa or clover) to any 
livestock. 

2) Spread wet feeds out to dry as soon as possible. In lim
ited amounts dried feeds can be fed to non-pregnant sheep, 
swine, beef cattle, and young dairy stock. 

3) Use extreme caution when feeding moldy protein 
concentrates. 

4) Mix moldy feed with 90% to 95% mold-free feeds at 
first. Watch cattle carefully. Beef cattle on full feed may go 
off feed. Milk production in dairy cattle may be lowered. 
Some animals may develop respiratory or nervous disorders 
from inhaling mold spores. 

5) Do not feed moldy feeds to horses, sheep, swine, or 
pregnant cattle. Deaths and abortions may occur. 

6) Some diseases are spread by water. Any flooded feed 
could be contaminated, even when dried. Watch animals for 
signs of nervousness, listlessness. going off feed, and gen
eral unthriftiness. Contact a veterinarian if you observe any 
of these symptoms. 
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PREPARING THE POUL TRY FARM TO 
OPERATE AFTER THE STORM 
When a major storm is predicted, poultry producers should 
prepare for a possible power failure by filling the feed bins 
and checking their standby generator to make certain it is 
operative and filled with fuel. 

Standby Generators 

If a standby generator is not part of your standard equip
ment, you should obtain one that has a capacity large 
enough to operate the water pump, mechanical feeder, 
ventilating system, and an egg gathering belt. It is not nec
essary to have a generator large enough to operate all the 
mechanical equipment at one time, but one capable of pro
viding enough power for the ventilating system while run
ning one feeder, or one water pump, or one egg gathering 
belt. Remember that starting a motor requires three to five 
times as much electric current as its full running load. A 
generator capable of both 120 volts and 240 volts is desira
ble. By moving the generator from one unit to another on a 
schedule, the birds can be kept on feed and water, eggs can 
be gathered, and ventilating systems can be kept operating 
until normal electric service is restored. 

Water in Manure Pits 

During and after a storm water may accumulate in poultry 
manure pits. If allowed to remain, lethal gases of hydrogen 
sulphide and ammonia will develop which, even in small 
quanities, may cause lowered egg production or poor feed 
conversion. In larger amounts the gases may kill the birds. 
You can prevent or correct this problem by constructing a 
drainage trench 2round the building to drain off excess 
water. Manure pits also should be ventilated with a fan. In 
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case of a power failure, plan to operate it from an auxilary 
power unit. Do not depend on the normal ventilating system 
to correct this problem. 

Water may be accumulating from leaks in the water system. 
Check for these and correct them. 

Sanitizing Poultry Drinking Water 

Drinking water for poultry may become contaminated after 
a storm. It could result in lowered egg production or occa
sional diarrhea, especially in caged hens. Sodium hypochlo
rite commonly used as a laundry bleach, is effective in 
sanitizing poultry drinking water. Hypochlorination sanita
tion - called superchlorination - also will control water 
trough slime. Hypochlorite is readily available, inexpensive 
and safe. One gallon of bleach will effectively sanitize up to 
17 ,500 gallons of drinking water with a chlorine level of 3 
parts per million (ppm). Levels of between 50 and 100 ppm 
are well tolerated. 

To control water trough slime, first clean equipment such as 
troughs or drinking cups. Then prepare a stock solution of 
11/2 ounce bleach per gallon of water. Add 1 ounce of the 
stock solution per gallon of water at the input station. 

A void starting a flock on high chlorine levels. This could 
cause birds to cut back on water intake, and result in low
ered egg production. Begin with a 3 to 5 ppm chlorine con
centration at the input station. Gradually increase to 20 ppm 
at the input station, a level needed to control trough slime. 
The chlorine residual at the trough overflow will then be 
about 5 ppm. 

RAT-TAIL MAGGOTS IN BARNYARDS 
Rat-tail maggots may develop in dairy barnyards during 
floods or wet weather. These maggots, which have rat-tail 
like breathing tubes, develop from the eggs of drone flies 
deposited in liquid manure puddles or highly polluted 
water. Ordinarily harmless, the fully developed maggots 
searching for a dry pupation site, may get into the 
milkhouse and utensils. 

To avoid a maggot problem. drain barnyard manure puddles 
or fill them with gravel. This will eliminate breeding places. 
If this is not practical, stack concrete blocks into a tempo
rary wall about 3 feet high and I 0 feet long between the 
milkhouse and the barnyard. Maggots should be attracted to 
the wall rather than the milkhouse. 
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EMERGENCY PROCEDURES 
DURING A HURRICANE THREAT 
Modern hurricane warning services usually allow sufficient 
time to prepare for a hurricane. 

When a hurricane warning is issued, residents should evac
uate beaches and low lying coastal areas immediately. In
formation will be given on where to go. Early evacuation is 
important. Roads to safer areas may become flooded before 
the full force of the hurricane strikes. 

If you live away from low-lying coastal areas or beaches 
and you are not advised to evacuate, make the following 
emergency preparations: 

Outside the house 

I) Check for loose objects that could be blown away or 
blown against the side of the house. Normally harmless ob
jects can become destructive in hurricane-force winds. Put 
away bicycles, children's toys, lawn furniture, garbage cans 
and lids, gardening tools, and other loose items. Tie down 
objects that can't be stored inside. 

2) Tie down awnings or take them inside. 

3) Board up, tape, or put storm shutters on house windows 
and glass doors. (Tape won't keep a window from breaking, 
but it may prevent flying glass.) 

4) Drain your swimming pool if you have time. 

5) Cut down loose tree branches or palm fronds. 

Cars and boats 

I) Fill your car's gas tank and make sure the car is ready to 
go in case you need to evacuate later. 

2) Park your car in a garage or shelter if you have one, or 
leave it on high ground where trees are not likely to fall. 
You should be able to get to the car if you need to evacuate. 
Set the emergency brake after parking the car. 

3) Lash your boat securely. Smaller boats can be hauled out 
of the water and put on a trailer. Strip off the accessories, let 
the air out of trailer tires, and lash it down securely. You 
may prefer to remove the engine and sink the boat. Securely 
moored, it is safer underwater during high winds. 

A boat should be secured in an inland creek or canal. Posi
tion the craft away from docks, pilings, or overhanging 
trees. 

Mobile homes 

Seek shelter. Even if your mobile home is well anchored, 
seek shelter elsewhere when warned of an approaching hur
ricane. Hurricanes and heavy rains can also cause flooding, 
especially in low-lying coastal areas and mountain valleys. 
Know the location of nearby shelters. 

Food and water 

1) Turn your refrigerator or freezer controls to the coldest 
setting, so food will stay cold longer if power fails. 

2) Fill large containers with water. Before the hurricane 
strikes tum off water so you can use water already in the 
pipes without fear of contamination. Follow utility com
pany advice concerning service connections. 
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EMERGENCY EQUIPMENT AND SUPPLIES 
If you live in a hurricane area, have an adequate supply of 
food, water, and emergency equipment on hand during the 
hurricane season. If a hurricane watch is issued, check sup
plies. These should include: 

I) Enough canned food to last 4 or 5 days 

2) Hand can opener 

3) Battery-powered radio and extra batteries 

4) Emergency cooking equipment such as camp stove and 
fuel to operate it 

5) Flashlight, extra batteries, candles, matches, kerosene 
lamp 
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6) Fire extinguisher 

7) First aid kit 

8) Dry ice (optional) to keep food cold if power is cut off 

9) Games, reading materials, knitting or sewing, toys, writ
ing or drawing materials to help pass the time 

6) Check for loose objects that could be blown against the 
side of the house. Normally harmless objects can become 
destructive in hurricane-force winds. Put away bicycles, 
children's toys, lawn furniture, garbage cans and lids, gar
dening tools, and other loose items. Tie down objects that 
can't be stored inside. 

PREPARING FOR SEVERE WINDS 
To help protect your home during a severe wind or rain 
storm: 

I) Close and lock windows and doors so wind vibrations 
won't open them. 

2) Brace large windows on the inside, or cover them outside 
with boards or plywood. Nail all exterior covering to the re
inforced part of the window frame. Improperly supported 
exterior covering will cause as much or more damage than 
no protection. 

3) Pull curtains and drapes over unprotected glass areas. 
This could prevent injury from flying glass if the window is 
broken. 

4) Make sure drains in exterior stairwells and all rains pouts 
are open. Clogged rainspouts or drains could cause base-

ment flooding. If necessary, place extensions on down
spouts to carry water away from foundation. 

5) If your home is not equipped with stormproof door sills, 
place folded towels along the joint between the bottom of 
doors and the sill to prevent water from being blown under 
doors. 

10) Water. This is of prime importance. You will need 
enough water to last for the duration of the hurricane - per
haps as long as 2 or 3 days. When a hurricane warning is 
issued, fill the bathtub and other large containers with 
drinking water. A minimum supply is a half gallon per per
son per day. 
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WEATHER WARNINGS 
WHAT THEY MEAN 

-

The National Weather Service issues "advisories" and 
other releases to inform the public of storm warnings, to 
recommend precautions, and to furnish details on location 
and intensity of storms. Residents of areas subject to hurri
canes and other tropical storms should know what these 
storm terms mean: 

Hurricane watch - An announcement that a tropical storm 
or hurricane is a potential threat to coastal areas. This is not 
a warning that a hurricane is definitely coming. It means 
that the storm is near enough that everyone in the area cov
ered by the "watch" should listen to advisories and take 
recommended actions if hurricane warnings are issued. 

Hurricane warnings - An announcement that hurricane 
winds of 74 miles per hours or higher, and/or a combination 
of dangerously high water and rough seas are expected in a 
specific coastal area. When a warning is issued, hurricane 
conditions are expected within 24 hours. 

Hurricane force winds - Winds of 74 miles per hour (64 
knots) or higher. 

Storm tide -Abnormally high water (above local mean sea 
level), associated with hurricanes or tropical storms ap
proaching or moving across the coastline. It consists of the 
normal tide and the storm surge. 

Storm surge - Abnormally high water produced by the ef
fect of wind stress and low barometric pressure. 

Storm warning - Winds of 55 to 73 miles per hour are 
expected. 

Gale warning - Winds of 39 to 54 miles per hours are 
expected. 

Squall - A strong wind, usually accompanied by a 
thunderstorm or shower. The wind will probably increase 
suddenly in speed, maintain peak speed for 2 minutes or 
longer, and then decrease quickly. 
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PREPARING FOR FLOODS 
AND FLASH FLOODS 
Some simple advance preparation will help you be ready for 
possible floods in your area. 

I) Know the flood warning system in your community. and 
be sure your family knows the warning. Instruct them in 
emergency procedures during a flood warning. If you live in 
an area subject to frequent or sudden floods. especially flash 
floods. you may wish to have family flood drills. Assign 
each family member an emergency task. such as gathering 
emergency supplies. turning off utilities. or listening to the 
radio for instructions. 

2) Always keep fuel in your car - at least half a tank or 
enough for 100 miles. If electricity is cut off. gasoline 
pumps may not operate. 

3) Keep on hand emergency supplies: 
a) Battery powered radio and extra batteries in case of 
power failure 
b) Basic first aid items such as bandages. antiseptic">. blan
kets. first aid h«ndbook. and any special medicines (such as 
insulin) for family members 
c) A supply of nonperishable foods requiring little or no 
cooking. and no refrigeration. The supply should be large 
enough to keep your family and pets at least 3 to 4 days. 
d) Can opener 
e) Emergency cooking equipment such as a camp stove 
f) Candles. candleholders. flashlights with spare batteric">. 
dry matches 
g) A minimum of two quarts of water per person a day (a 
gallon is better). Store drinking water in a clean bathtub and 
various containers. The water supply should be enough to 
last your family and pets for at least 3 or 4 days. 
h) Materials like sandbags. lumber. plastic sheeting. hand 
tools. wire. ropes, fire extinguishers 
i) Extra fuel for your automobile stored in a metal (1101 

;;lass) container 
j) Extra blankets 

k) Sanitary facilities. An emergency toilet can be con
structed from any watertight container with a snug-fitting 
lid. Keep chlorine bleach or lime on hand to help eliminate 
odors. 
I) Water purification tablets. chlorine bleach or 2<4 iodine 
to purify water 

4) "Flood-proof" your buildings: 
a) Install check valves in sewer traps to prevent water from 
backing up in sewer drains. 
b) Seal cracks in walls and floors with hydraulic cement. 
c) Place heavy screens over lower windows to prevent 
breakage from floating objects. 

5) Be ready to protect appliances from minor flooding. Put 
a half block of cement under each corner of refrigerators. 
freezers. washing machines and dryers. Use bricks or 
boards if you don't have cement blocks. 

Fire hazards 

During a flood. fire danger is increased. In addition. fire de
partments may be unable to get to fires through high water. 

Watch r'or these fire hazards on your property: 

I) Broken or leaking gas lines 

2) Flooded electrical circuits 

3) Submerged furnaces or electrical appliance.., 

4) Flammable or explosive materials coming from 
upstream. 

Before floodwaters crest. turn off the main power switch it 
you think the electrical circuits are going to be under water. 
NEVER TOUCH Tiff SWITCH WllILE YOU ARE WET OR STAND

ING IN WATER. Do not turn the electrical system back on un
til it has been inspected by an electrician. 
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EMERGENCY PROCEDURES 
DURING A FLOOD THREAT 
I) If you live in a flash flood area such as a mountain valley. 
be especially alert for floods. If you suspect a flash flood. 
do not wait until you arc instructed to move. Go immedi
ately to higher ground. 

2) Nnl'r disregard a flood warning 

3) If you receive a tlood warning. listen to your radio for 
emergency instructions. Proceed with emergency prepara
tions if evacuation is not yet necessary. 

4) II you arc the first in your immediate area to know about 
the flood. report the situation to authorities. 
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5) Do not tie up telephone lines. Keep lines open for emer
gency use. 

6) Do not pass along rumors. 

7) Be ri:ady to hi:lp with rcscui: opi:rations if called upon. 

X) Never disregard an official crncuation advisory. If you 

arc advised to i:vacuatc. do so immediately. Family safety is 
more important than protection of property or possessions. 
Evacuation is much simpler and safer before flood waters 
are too deep for ordinary vehicles. Listen to your radio and 
follow directions for c\'acuation routes. 

PROTECTING MOBILE HOMES 
FROM HIGH WINDS 
Mobile homes should be anchored securely to withstand 
high winds. To insure your safety during high winds. do the 
following: 

I) Consider positioning vour mobile home with narrow side 
facing direction of' prevailing 11·ind.1 or most damaginx 
storm winds. Check with local weather service for informa
tion. You may have to compromise position for view, solar 
heating. air flow. or layout. Proper positioning alone won't 
assure safety, so your unit should be tied down securely (see 
below). 

2) Establish a windbreak if possible. Natural barriers such 
as trees provide excellent windbreaks. Two or more rows of 
trees are more effective than a single row. Four rows are 
best. Trees which are at least 30 feet high are most 
effective. 

3) Seek shelter. Even if your mobile home is well anchored, 
seek shelter elsewhere when warned of an approaching tor
nado or hurricane. Hurricanes and heavy rains can also 
cause flooding. especially in low-lying coastal areas and 
mountain valleys. Know the location of nearby shelters. 

4) Install a tiedown svstem. Tiedowns should be installed by 
all mobile home owners. Tiedown systems are easy to in
stall on existing units. When buying a new mobile home. be 
sure it has built-in over-the-top tiedown straps which can be 

anchored to the ground. Two types of ties are needed: 
a) Over-the-top tie, which keeps the unit from overturning; 
bJ Frame tie, which prevents the unit from being blown off 

its supports. 

For maximum protection use four sets of both over-the-top 
ties and frame ties to secure 10-, 12-, and 14-foot-wide mo
bile homes. Double units 24 feet wide need frame ties only. 

Ties are made of wire rope or rust resistant steel straps at
tached to anchors embedded in the ground. Several types of 
ground anchors can be used: screw augers. expanding an
chors. and concrete deadmen. The anchors are usually in
stalled to a depth of 4 to 5 feet. depending on the soil's 
holding strength. Anchors should have a holding power of 
at least 4,800 pounds. Use only high-quality materials, and 
install anchors exactly as specified by manufacturer, being 
sure to place the anchors deep enough. 

5) Jmtall piers and footings under the supporting steel 
frame of your mobile home. Piers and footings should be 
heavy enough to carry the weight of the home. 

Construct piers of standard 8" x 8" x 16" concrete blocks 
placed on a footing, with the long dimension of the blocks 
crossways (perpendicular to the main frame members and 
centered under them.) Footings should have minimum di
mensions of 16" x 16" x 8". 
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PROTECTING FARM BUILDINGS 
FROM SEVERE WINDS 
High winds can damage farm buildings. The following pro
cedures are recommended to help protect buildings during 
severe windstorms: 

I) Securely close all doors and windows. If it appears that 
strong winds may break fastenerers and hinges. provide ad
ditional reinforcement. Nail doors and windows shut. if 
necessary. If the building is tight. open windows slightly on 
the side away from the wind to help equalize pressure. 

2) Nail plywood or boards over large windows and windows 
with weak sashes. 

3) Brace large barn doors and weak walls. Use interior 
braces on the windward side. and exterior braces on the side 
away from the wind. If you are uncertain about the direction 
of the wind. use both interior and exterior braces. Place 
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braces on the reinforced section of the door or wall to dis
tribute the bracing effect over a larger area. 

4) Check that roof rafters are securely fastened to the wall 
studding. Use 2" x 2" metal plumber's straps or 2" x 6" 
knee braces to secure rafters. if necessary. 

5) Check metal roofing and siding for loose nails. If nails 
don't tighten when hammered back in. pull them out, use a 
# 12 or # 14 metal screw to fill the hole. and renail 3 to 4 
inches away: eaves should be nailed every 5 inches. 

6) Do not use heavy machinery to anchor small buildings. 
Replacing machinery could be more expensive than re
placing a building. 

7) Install tie rod "X" braces in long buildings if hurricane is 
predicted. 

PROTECTING LIVESTOCK DURING A 
FLOOD 
Livestock not in a confined area can usually take care of 
themselves during floods. Do not let them become trapped 
in low-lying pens. 

In broad, level flood plains where flood waters are seldom 
deeper than three or four feet. construct mounds of soil on 
which livestock can stay until flood waters recede. Or carry 
bales of hay for hogs to climb on. Try to locate these 
mounds where they will not be washed away by fast
flowing water. 

I) Provide .feed and water. Water is essential. Thirsty ani
mals will try to break out to get to flood waters. If water is 
in short supply, limit feed intake. 

2) fl animals are housed 11·ith machinery, .fc1.1ten hales of 
straw in front of sharp edfies and protrudinR parts such as 
cutter bars or crank handles. (Do not use hay. because ani
mals will eat it.) Try to cover wooden paddle wheels on 
combines or choppers since these parts can be dangerous if 
partially broken. 

3) Block off narro\\' pa.1.1·afieWltrs where animals would be 
unable to turn around. A few heavy animals in a narrow 
dead end can be dangerous both to themselves and the 
buiding. 

4) Be ahsolutelv certain that chemicals, pesticides, tremed 
seeds, etc. are 1101 even remotelr accessible to lii·estock, 
and are stored where flood water will not contaminate live
stock feed or water. 

5) Turn off electricity at the main switch. Livestock could 
damage electric fixtures. causing fires or electrocutions. 

6) I/there is a po.1sibilitv that dairy barns may become inun
dated, drive rnttle out ol the harn. During rapid rise of 
water. cattle often refuse to leave the barn and may drown if 
the water rises high enough in the barn. 

7) Stay clear of animals thlll are friRhtened or spooked. 
Even normally docile animals will turn on you if they be
come confused or you try to force them where they don't 
want to go. 
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EVACUATION SAFETY RULES 
I J Before making any last-minute preparations. be abso
lutely certain you have time. If' advi.1ed to n·arnate, do so 
immediate!r. Don't wait until the last minute to leave. 
hoping to save your possessions. Save your life. 

2) Move 4uickly and calmly. Don't take chances. Getting 
safely to higher ground or away from the storm area is your 
first consideration. In a flash tlood. your automobile may 
not be your safest and 4uickest form of transportation. If 
you live near a hill. walking up the hill might be the fastest 
way to safety. 

3) If you arc caught in the house by suddenly rising waters. 
move to the second floor and. if necesssary the roof. W car 
warm clothing and take a portable radio and flashlight with 
you. Don't try to swim to safety - just wait for help. 

4) Keep your radio turned on and located where you can 
hear it. 

5) When leaving the house. avoid flooded areas if possible. 
Don't try to walk through stretches of flood water that arc 
more than knee deep. 

6) Know where you're going before you leave. Local offi
cials will probably establish shelter-, in public buildings. If 
you don't know the location of pub I ic shelters. listen to your 
radio for evacuation instructions. If an evacuation route is 
suggested. use it. Other .. short cuts .. could have roads or 
bridges blocked or washed away. or downed power lines. 

7) If you have limited time for evaculation preparations. 
take only family medicines. blankets. and a battery
powercd radio with you. If you have time to gather sup
plies. take with you: 

a) Protective clothing. especially water-repellent outer gar
ments and footwear; several blankets 
b) Flashlights and batteries; battery-powered radio 
c) Personal hygiene items 
d) Infant supplies 
e) Important documents and papers 
0 Drinking water in plastic bottles; other liquids 
g) Emergency supplies of ready-to-eat foods 
h) Necessary prescription drugs or medicines (such as heart 
medication or insulin) 
i) First aid kit 

8) If you are certain you have time before you leave your 
house: 
a) Turn off utilities. 
b) If flood waters threaten, open basement windows to let 
water in and eljualize pressure. 

9) Lock your home when you leave it. 

10) As you travel listen to the radio. Watch for: 
a) Washed out bridges or roads 
b) Undermined roadways 
c) Landslides 
d) Fallen rocks 
c) Downed power lines 
0 Floating hazards 

11) Don't drive over flooded roads. especially where they 
cross overflowing streams and rivers. Flood currents are 
strong. and cars and people are easily washed away in them. 
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PREPARING TO EVACUATE
WHAT TO DO IN YOUR HOME 
If flood waters threaten. but you haven't yet been advised to 
evacuate, use any remaining time to protect your home and 
belongings from flood damage: 

I) Fill available containers. including bathtubs, with water. 
If water systems become contaminated by flood water. your 
only safe water will be what you have on hand. 

2) Move important items such as food, furniture, rugs, 
books, clothing. electric motors and controls to upper 
floors. 

3) Collect valuables. important legal papers. and small ap
pliances (such as toasters) and secure them in plastic bags. 
Move them to upper floors. 

4) Anchor outside belongings or move them inside. Trash 
cans. toys. lawnmowers. furniture, tools and buckets could 
wash away, becoming hazards downstream. 

5) Fill all portions of domestic water systems with clean 
water. and cap openings. Seal wells to keep out silt and 
debris. 

6) Shut off utilities (electricity. water, gas) at mam 
switches. DO NOT TOUCH ELECTRICAL SWITCHES WHILE 

WET OR STANDING IN WATER. 

7) Remove articles from the basement. and open basement 
windows so water can enter. Most residential basement 
walls and floors are not built to withstand the additional 
pressure of watersoaked soil. During a flood you will have 
less damage to your house if you allow the water to enter. 
Water pressure on the inside will then equalize that on the 
outside, and prevent caving-in of basement walls, or buck
ling of basement floor. 

8) If possible, move frozen food to a locker plant. 
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PREPARING TO EVACUATE
WHAT TO DO ON YOUR FARM 
Insure family safety first. Be ccrwin you have enough time 
to get to higher ground before access is cut off. If rou ha1·c 

time hef(Jrc you rccci1·c w1 n·aciwtion order. the following 
precautions may help you protect your farm buildings. live
stock, and equipment from flood damage: 

I) Move machinery, feed. grain. pesticides. and herbicides 
to higher elevations. 

2) Fill water tanks for livestock. Several days' supply of 
water may be required. 

3) Construct mounds of soil for livestock. or open gates so 
livestock can escape high water. Small numbers of hogs can 
sometimes be saved by bringing them bales of hay to climb 
on. 

4) Animals swim well. The greatest problem for grazing 
animals will be fences and other obstacles. Try to drive 
stock through water free of obstructions. Long swims 
through calm water arc safer than short swims through a 
swift current. 

5) Leave building doors and windows open at least 2 inches 
to equalize water pressure and help prevent buildings from 
shifting. 

6) If possible. move motors and portable electric equip
ment to a dry location. Move them to higher ground if 
possible. 

7) Disconnect electric power to all buildings which may be 
flooded. If in doubt about how to disconnect power. call 
your utility company. 

8) Dairymen who anticipate extensive flooding should: 
a) Check with a veterinarian to be sure cattle arc properly 
immunized before being exposed to flood waters. 
b) Check with Department of Health concerning approval 
of temporary milking facilities. 
c) Try to obtain standby equipment or services for emer
gency milk pickup. 
d) When possible, move grain out of reach of flood water. 

9) Tie down lumber, logs, irrigation pipes, fuel tanks, and 
other loose equipment or material. 

I 0) Prepare immovable power units and machinery for 
flooding: 
a) Seal radiator openings (tighten caps and plug overflow). 
b) Remove air cleaners and carburetors: seal openings. Use 
material strong enough to withstand water pressure. 
c) Fill oil reservoirs. Plug breather pipes and openings. 
d) Fill bearings with fresh lubricant. 
e) Protect open gears. sprockets, pulleys and wearing and 
cutting edges of machinery with lubricant or rust inhibitor. 
f) Drape polycthelene sheeting over bell ends of motor. Tic 
securely with cord on cylindrical part of motor housing. or 
fasten with a strong rubber band. 
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STANDBY ELECTRIC GENERATORS 
FOR EMERGENCY POWER 
Any farm with mechanically ventilated production facili
ties. bulk milk handling equipment. mechanical feeding 
equipment. or facilities requiring constant and continuous 
heat (such as brooders) needs an emergency source of 
power. On such a farm. a standby electric generator would 
be a good investment. possibly preventing costly losses dur
ing a power failure. 

Types of generators 

Standby generators arc either engine driven or tractor 
driven. Either type can be stationary or portable. Engine 
driven units can be either manual or automatic start; gaso
line-. LP gas- (bottled gas) and diesel-fueled engines arc 
available. 

Generators must provide the same type of power at the same 
voltage and frequency as that supplied by power lines. This 
is usually 120/240 volt. single phase. 60 cycle alternating 
current (AC). For generators up to 15 kilowatts an air
cooled engine is often used. For generators larger than 15 
kilowatts a liquid-cooled engine is necessary. Two to 21/1 hp 
engine capacity with the proper drive system must he avail
ab le for each 1.000 watts of generator output. 

Size of generators 

A full-load system will handle the entire farmstead load. 
Automatic engine powered full-load systems will begin to 
furnish power immediately. or up to JO seconds after power 
is off. 

Smaller and less expensive part-load systems may he 
enough to handle essential equipment during an emergency. 
Power-take-off (PTO) generators arc about half as costly as 
engine-operated units. Under a part-load system. only the 
most essential equipment is operated at one time. For most 
farms this would be adequate. provided the generator is 
sized to start the largest motor. For example. the milk 
cooler or ventilation fan would need to he operated continu
ously. but the operation of the silo unloader and mechanical 
feeding system could be postponed until the milking chores 
are completed. PTO units can be mounted on a trailer. 

Installation 

Wiring and equipment must be installed in accordance with 
the National Electrical Code, local ordinances. and the re
quirements of the power supplier. 

It is especially important to have the proper equipment for 
disconnecting the generator from public utility lines. Most 

companies require the installation of a double-pole double
throw transfer switch or its equivalent for this purpose. 

Check with your electrician or power supply representative 
for installation instructions and inspection. 

Location and safety features 

Large engine generators should be located in a building. 
preferably a heated building. 

Inlet and outlet air ducts must be large enough to carry off 
excess heat. Air inlets and outlets should be at least 1/c 

square foot open for each 1.000 watts of generator capacity 
to carry off excess heat. 

Combustion fumes must be carried outdoors safely. Exhaust 
pipes must be at least 6 inches from combustible material. 

Operation 

An automatic standby unit should start automatically when 
power fails. and stop when power is restored. When using 
an engine driven generator with a manual start. or when 
using a tractor driven unit. follow this procedure when 
power fails: 

I) Call your power supplier and advise them of the con
ditions. 

2) Turn off or disconnect all electrical equipment. 

J) Position the tractor or engine for belt or PTO drive. 

4) Start the unit and bring the generator up to proper speed 
( 1.800 or J.600 rps). Check on arrangement to carry off ex
haust fumes. Be sure there is no danger of fire. The voltme
ter will indicate when the generator is ready to carry the 
load. 

5) Put the transfer switch in the generator position. 

6) Start the largest electrical motor first. adding other loads 
when each is up to operating speed. Do not add too much 
too fast. If the generator cuts out for any reason. repeat 
steps 2. 4. and 5. 

7) Check the voltmeter frequently. If voltage falls below 
200 volts for 240 volt service or below 100 volts for 120 
volt service. reduce the load on the generator by turning off 
some electrical equipment. 

8) When commercial power is restored. put the transfer 
switch in normal power position. Then stop the standby 
unit. 



Maintenance 
I) Keep the unit clean and in good running order at all 
times so it will be ready for immediate use. Dust and dirt ac
cumulations on the motor can cause it to overheat when 
operated. 

2) Follow maintenance instructions in manufacturer's man
ual. A short operation at set intervals will keep the engine in 
good operating condition. Regularly scheduled warm-ups 
are necessary to keep a standby engine in working order. 
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RESTORING ELECTRICAL 
SERVICE AFTER A FLOOD 
CAUTION: WEAR RUHHER (iLOVl-:S AND RUBBER SOLED HOOTS 

FOR ALL WORK WITH ELECTRICAL CIRCUITS. RUHHER IS AN 

INSULATOR, AND Wll.I_ llEIP PROTECT YOU FROM SHOCKS. 

After a flood. your electrical system should he thoroughly 
checked and repaired hy an electrician. If such service is un
available. and you need to do your own repairing. proceed 
as follows: 

Turn power off 

I) Disconnect the main electrical power switch. and any 
other switches controlling pumps or outhuildings. If your 
main switch is located in the hascment. be sure all flood 
water has hccn pumped out hcf'orc you attempt any work on 
the electrical system. 

When touching any switches. stand on a dry hoard and use a 
dry stick or ruhher gloves to pull handles. 

2) Remove all branch circuit fuses. or place circuit hrcak
ers in '"off" position to insure that power is off. 

3) Disconnect all plug-in equipment. and turn off the 
switch at each piece of permanently connected equipment. 
Unscrew all light hulhs. 

Clean and dry the system 

If flood water covered your first floor. electrical outlets and 
switches arc prohahly wet. They must he dried before ser
vice can be restored. 

I) Remove the covers from switches. convenience outlets. 
and other electrical connections. 

2) Pull receptacles. switches. and wires abut 2 inches out 
from their boxes. Do not di.1c111111cct the 11·ires. 

3) Clean out mud and dirt with clean water. Allow wires 
and connections to dry. 

4) Use extreme caution in cleaning mud and dirt from the 
main entrance box. Since the power line enters here. this is 
the most hazardous part of the electrical system to work on. 
Assume the power line is hot even if a test light shows 
power is off. Never hose out a hot switchhox. Wear rubber 
gloves and rubber soled shoes. Do not touch anything wet 
or stand in water while working on the box. 

In an emergenc)'. pull the electrical meter from its hasc to 
disconnect the power. Notify the electric company that you 
broke the seal. 

5) Allow electrical wires and connectors to dry completely. 

This may take days depending on how wet the system is and 
if any heat is available. 

Check the system for electrical shorts 

I) While standing on a dry board or ladder. and wearing 
rubhcr gloves and rubhcr soled shoes. check the main 
switch box to he sure all fuses arc removed. 

2) Close the main switch and look for sparks or smoking 
wires. These indicate shorted switch connections. If you see 
evidence of such shorts. carefully try to correct the prob
lem. You may need a new switch. 

3) If the switch is in working order. open the switch and in
sert a fuse in one branch circuit. 

4) Close the switch to check for shorts in that branch cir
cuit. 

5) If the fuse doesn't blow immediately. wait at least 15 
minutes to check for slower electrical leaks. Smoking wires 
and sparks in the circuit also indicate trouble. and you 
should carefully inspect all parts of the branch circuit you 
are checking. If there are any signs of smoking or heating. if 
the fuse blows. or circuit breaker trips. remove all fuses and 
open the main switch. You may need to do additional clean
ing or drying. or you may possibly need to replace circuit 
parts. 

6) Repeat steps 2 to 5 for each of the other circuits. one at a 
time. 

7) After you have checked all the circuits and found them 
in good condition. once again remove all fuses and open the 
main switch. Replace wires for electrical receptacles. 
switches. and light outlets in junction boxes. Replace cov
ers. Then check each branch circuit again. one at a time. by 
replacing one fuse at a time and closing the main switch. 

8) If everything is OK. close the main switch. 

9) For 24 hours. he careful when using receptacles and 
switches. There may be slow -leaks which could cause 
shocks. Do not plug in electrical appliances that have been 
flooded until they have been reconditioned. 

I 0) If some circuits arc faulty. use only the undamaged cir
cuits. Do not overload undamaged circuits with too many 
lights or appliances until normal capacity is restored. 

Some newer homes may have a ground fault circuit inter
ruption system with their circuit breaker. This will probably 
need to be replaced. 
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SOURCES OF DRINKING WATER 
One of your most crucial needs is a supply of safe water. 
Every person in your family needs ahout 2 4uarts of water 
or other li4uids daily (more in hot weather). You also need 
pure water for preparing food. brushing teeth. and keeping 
clean. 

When warned of a severe storm which could cause flood
ing. or which could otherwise disrupt water services. insure 
an ade4uate supply of safe water for your family by filling 
large clean containers. pots. pans. sinks. and bathtuhs with 
water. Then shut off the main water valve to protect the 
clean water already in your water system. If possible close 
the valves on the water lines leaving the house. 

You may have emergency sources of water. such as ice 
cuhes. on hand. Soft drinks and fruit juices are water suhsti
tutes. In addition. the water in your water pipes and toilet 
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PURIFYING WATER 
Unless you arc absolutely certain your home water supply is 
not contaminated hy flood water. purify all water hefore 
using it for drinking. food preparation. brushing teeth. or 
dishwashing. If the water contains sediment or floating ma
terial. strain it through a cloth hefore treating it. Water can 
be purified by boiling or hy chemical treatment. 

Boiling 
Boil water at a rolling hoil for I 0 minutes to kill any 
disease-causing bacteria in the water. Add a pinch of salt to 
each 4uart of boiled water to improve the taste. 

Chemical treatment 

If water cannot be hoiled. treat it chemically. Two chemi
cals usually found in the home will purify water: 

I) chlorine hfrnch such as Clorox or Purex. Household 
bleach is a good disinfectant for water. However. check the 
label to be sure that hypochlorite is the only active ingredi
ent in the bleach. Do not use any bleach which contains 
detergents. 

flush tanks (NOT THE BOWLS) is safe to drink if you closed 
the valve on the main water line before the flood. 

To use the water still in the pipes. turn on the faucet located 
in the highest point in the house - usually in an upstairs 
bathroom. This lets air into the system. Then draw water 
from the lowest faucet in the house. 

Your hot water heater or water pressure tank could supply 
30 to 60 gallons of safe water in an emergency. Before 
using water from the water heater. switch off the gas or 
electricity which heats the water. Leaving the heating part 
on while the heater is empty could cause an explosion or 
burn out the elements. After turning off the gas or electricity 
open the drain valve at the bottom of the tank. Do not turn 
the water heater on again until the water system is back in 
normal service. 

Percent chlorine 
I 'ii 
4 to 61!1 
7 to IOC;I 
Unknown 

Add per gallon of water 
40 drops 
8 drops 
4 drops 
I 0 drops 

Mix the bleach thoroughly into the water. Let it stand for 30 
minutes. The water should have a slight chlorine odor. If it 
doesn ·1. repeat the dose and let the water stand for an addi
tional 15 minutes. 

2) iodine. Household iodine from the medicine chest or first 
aid kit will purify water. The iodine should be 2'k United 
States Pharmocopeia ( U.S.P.) strength. Add 20 drops per 
gallon of clear water. and 40 drops per gallon of cloudy 
water. 

Water purifirntion tahfcr.1 will also purify water. Follow 
manufacturer's directions. Water purification tablets arc 
available at drugstores. 
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PREPARING FOOD DURING A POWER 
FAILURE 
During a power failure, cooking and eating habits must 
change to fit the situation. You may have no heat, no refri
geration, and limited water. In addition, health risks from 
contaminated or spoiled food may increase. When prepar
ing food during a power outage: 

Conserve fuel 
I) Consider the amount of cooking time needed for particu
lar foods. If you have limited heat for cooking, choose 
foods which cook quickly. Prepare casseroles and one-dish 
meals, or serve no-cook foods. 

2) Alternative cooking methods include: 
a) Fireplace. Many foods can be skewered, grilled, or 
wrapped in foil and cooked in the fireplace. 
b) Electric utensils. If gas is cut off, but you still have elec
tricity, use electric skillets, hot plates, or coffee makers to 
heat food. 
c) Candle warmers. Devices using candle warmers such as 
fondue pots may be used if no other heat sources are avail
able. 
d) Camp stoves and charcoal heaters. These may be used 
outside your home. Never use fuel-burning camp stoves or 
charcoal burners inside your home, even in a fireplace. 
Fumes from these stoves can be deadly. 

3) Do not cook frozen foods unless you have ample heat for 
cooking. Some frozen foods require considerably more 
cooking time and heat then canned goods. Also, if power is 
off, it is best to leave the freezer door closed to keep food 
from thawing. 

4) Commercial canned foods can be eaten straight from the 
can. Do not use home canned vegetables unless you have 
the means to boil them for ten minutes before eating. 

Conserve water 
I) Save liquids from canned vegetables. Substitute these for 
water in cooked dishes. 

2) Drain and save juices from canned fruits. Substitute these 
for water in salads and beverages. 

Observe health precautions 

I) Boil all water used in food preparation for at least I 0 
minutes. 

2) If you are without refrigeration, open only enough food 
containers for one meal. Some foods can be kept a short 
time without refrigeration. Well-done vegetables and meat 
can be kept unrefrigerated from noon until the evening meal 
if covered. Do not keep these dishes overnight without re
frigeration. If available. packaged survival or camping 
foods are safe. Do not serve foods that spoil easily. such as 
ground meats. creamed foods. hash. custards, and meat 
pies. These are potential sources of food poisoning. 

3) If necessary, substitute canned and powdered milk for 
fresh milk. Canned milk will keep safely for many hours 
after you open the can. If you are using canned milk to feed 
a baby, however, open a fresh can for each bottle. Use only 
boiled or disinfected water to mix powdered milk. Use re
constituted milk immediately after it is mixed if you have no 
refrigeration. If safe water or water disinfectants are not 
available, use canned or bottled fruit juices instead of water. 

4) Prepare and eat foods in their original containers, if pos
sible. This will help if dishwashing facilities are limited. 
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USING DRY ICE DURING 
A POWER FAILURE 
If it seems likely that your freezer will not be operating 
properly within one or two days. dry ice may help keep 
some frozen food from spoiling. However, dry ice is very 
expensive and is not easy to obtain in some areas. If a flood 
is predicted, and you decide to use dry ice, locate a source 
in advance. and obtain it quickly. 

Your power company may he able to direct you to a source 
of dry ice. 

I) Wear gloves when handling dry ice. Do not touch it with 
your bare hands. because it causes severe frostbite and tis
sue damage. 

2) Allow 2 1/c to 3 pounds of ice per cubic foot of freezer 
space. (More will be needed for an upright freezer. because 
ice should be placed on each shelf.) 

3) Place boards or heavy cardboard on top of packages. 
Place dry ice on top of boards. In an upright freezer, place 
ice on each shelf. 

4) Cover the freezer with blankets. but do not lock it or 
cover air vent openings. Gas Rii·en off hy the drv ice needs a 
place to escape. Open basement or room windows or doors 
to vent out the gas from dry ice. 
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SAFETY OF FROZEN FOODS 
AFTER A POWER FAILURE 
If flood water enters your freezer or refrigerator. dispose of 
all food not sealed in metal airtight cans or glass jars. 

If power is interrupted. or the refrigerator or freezer is not 
working properly for a short period of time. keep the door 
closed to keep cold air inside. This helps prevent food spoil
age or thawing. Freezers and refrigerators should be 
equipped with thermometers. 

When anticipating a power failure (as prior to a flood warn
ing). set the refrigerator and freezer temperature to the 
coldest setting to build up a cooling reserve. 

Foods in the Freezer 

Thawing rate 

With the door closed. food in most freezers will stay below 
40°F up to 3 days. even in summer. Thawing rate depends 
on: 

I) The amount of food in the freezer. A full freezer stays 
cold longer than one partially full. 

2J The kind of food. A freezer filled with meat stays cold 
longer than a freezer filled with baked goods. 

3) The temperature of the food. The colder the food. the 
longer it will stay frozen. 

4) The freezer. A well insulated freezer keeps food frozen 
longer than one with little insulation. 

5) Size of freezer. The larger the freezer. the longer food 
stays frozen. 

6) Cool hot foods before refrigerating them to minimize ris
ing temperature in the refrigerator. 

Emergency measures 

I) Keep the door closed. 

2) If possible. move food to a locker plant. To move food 
safely. wrap it in newspapers or blankets. or place it in insu
lated containers. such as camping coolers. 

3) If you can't take food to a locker plani, leave it in your 
freezer, and cover freezer with blankets. quilts. crumpled 
newspapers. or excelsior. 

4) Use dry ice if it is available. Wear gloves to handle dry 
ice and proceed as recommended (see fact sheet. Using Dry 
Ice During a Power Failure). 

When food has thawed 

You may safely refreeze some foods if they still contain ice 
crystals or if they have been kept at 40°F or below for no 
more than 2 days. If the temperature is above 50°F throw 
food away. 

Ca1111i11R. Foods that cannot be refrozen but are safe to use 
may be canned immediately. 

Treat completely thawed foods as follows: 

I) Fruits. Refreeze fruits if they taste and smell good. Fruit 
that is beginning to ferment is safe to eat. but will have an 
off-flavor. Such fruit could be used in cooking. 

2) Do not refreeze frozen dinners that have thawed. 

3) VcRctab/cs. Do not refreeze thawed vegetables. Bacteria 
in these foods multiply rapidly. Spoilage may begin before 
bad odors develop. Such spoilage may be very toxic. 
Refreeze vegetables only if ice crystals remain throughout 
the package. If you question the condition of any vegeta
bles. throw them out. 

4) Mem and poultrr. Examine each package of thawed meat 
or poultry. If odor is offensive or questionable. or if the 
meat temperature has exceeded 40°F for 12 hours. don't 
use. Discard all stuffed poultry. Cook immediately thawed 
but unspoiled meat or poultry. After cooking. meat can be 
refrozen. 

5) Fish and shellfish. These are extremely perishable. Do 
not refreeze unless ice crystals remain throughout the pack
age. Seafood may be spoiled. even if it has no offensive 
odor. 

6) Ice cream. Do not refreeze melted ice cream. Otherwise. 
consume it in the liquid form before off-flavor develops. 

Cook thawed frozen foods and frozen dinners immediately 
if they are still cold. Do not refreeze. If any foods have an 
offensive or questionable odor. do not eat. 
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SAFETY OF REFRIGERATED FOODS 
AFTER A POWER FAILURE 
I) Most chopped meats. poultry and seafood sandwich fill
ings should not be left without refrigeration for more than 
four hours. If you have to leave your home without an ice 
chest containing ice, take cold ingredients for any salads 
and toss (mix) them and when you arrive at the shelter 
where you are staying during the emergency. cat immedi
ately. If there is any salad left. throw it away. 

2) You can extend your food supply by cooking all un
spoiled meat immediately. Large. solid, unboned pieces of 
fresh beef or lamb such as rump roast. or leg of lamb are 
least susceptible to quick spoilage. 

3) Uncured .rnusaxe is vulnerable to contamination because 
it is free of preservatives. Keep it frozen until you "must" 
leave, and then cook hef'ore it is complete/.\· thall'ed. 

4) Raw chopped meats. like hamburger. spoil quickly. 
Pork, fish. and poultry spoil quickly. Dispose of them if 
they have been without refrigeration for 12 hours or more. 
Do not trust your sense of smell. 

5) Exxs can be i<ept several weeks in a cool place without 
refrigeration. depending on their freshness. Hard-boiled 

eggs are safe for 5 days but no longer than 7 days at room 
temperature. 

6) Hard cheese usually keeps well at room temperatures. 
Other cheeses. such as cream cheese. opened containers of 
cheese spreads. and cottage cheese. spoil quickly. Throw out 
when off-flavor develops. If surface mold develops on 
blocks of cheese. slice 112 inch below the surface and dis
card. 

7) Milk spoils quickly without refrigeration. Throw out 
spoiled milk. Sour milk may be used in baking. 

8) Custards. xravies. creamed foods. chopped meat. poul
try and seafood sandwich fillings spoil quickly when un
frigerated and provide ideal growing places for organisms 
causing food poisoning. Dispose of these foods if they have 
warmed to room temperatures. Spoilage is difficult to detect 
since there may be no offensive odor or taste. 

9) Commerciall_\·-made baked xoods with creamjlllinxs are 
not safe to take when evacuating unless you have a cold 
place to keep them. It is best to leave cream pies and all 
foods containing high protein and moisture at home unless 
you store them in a cooler with ice. 
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FLOOD-CONTAMINATED FOODS 
Contaminated food may be a problem following any storm 
involving tlooding. 

Flood waters may carry silt. raw sewage. oil. or chemical 
wastes. Filth and disease bacteria in tlood water will con
taminate food. making it unsafe to eat. 

Thoroughly inspect any food left in the house after a tlood. 
Flood water may have covered it. dripped on it. or seeped 
into it. Even though some foods (sec below) arc protected 
by their containers, if you arc in doubt about the safety of a 
food, throw it out rather than risk disease. 

Use the following guidelines when deciding which foods to 
discard and which to save. 

Food to discard 

Do not attempt to save the following foods: 

I) Opened containers and packages which have come in 
contact with flood waters. 
2) Unopened jars and bottles with paper waxy seals such as 
those containing mayonnaise. or salad dressing. 
3) Containers of spices. seasonings. and tlavorings. 
4) Flour. grains. sugar and coffee in canisters or bags. 
5) Paper. cloth. fiber or cardboard boxes, even if the con
tcnh seem dry. This includes salt. cereals. pasta products, 
rice. and any .. scaled" packages of crackers. cookies or 
mixes. within a larger paper box. 
6) Ucntcd seams, bulging or rusty. leaking tin cans. Cans 
which have been tossed about and arc found far from their 
normal storage spot. Scams on these cans may have been 
weakened or their seals broken. causing contamination or 
spoilage. 
7) Jam or jelly sealed with paraffin 

8) Containers with non-scaled. fitted lids. such as cocoa or 
baking powder. 
9) Commercially bottled carbonated beverages. if the cap 
is crusted with silt: don't attempt to wash. since pressure in 
bottles may cause an explosion. 
I 0) Foil or cellophane packages 
11) All fresh vegetables and fruits which do not have a 
peel. shell. or coating which can be removed before use: 
leafy vegetables 
12) Fresh meat, fish. and poultry which h<'ve been in con
tact with tlood waters 
13) Home-canned foods. even if the jar seems tightly 
sealed. (However. in some cases. tightly sealed homc
canned foods may be safe. depending on the tlood condi
tions. If supply of canned food is extensive. contact a food 
preservation specialist, who can advise you after learning 
specific facts about tlood conditions.) 

Food to keep 

The following foods are safe if you wash. sanitize contain
ers and cook foods before use: or wash. sanitize. peel fruits 
or vegetables. Do not cat raw fruit even if it has been 
sanitized. 

I) Undamaged tin cans. Be sure to wash and sanitize con
tainer (sec below) before opening the can. For added safety 
boil food before using. 

2) Potatoes. Wash. sanitize. dry. peel. and cook before 
using. 

3) Citrus fruits. Wash well. sanitize. peel and heat to 160°F 
for 10 minutes before using. 

4) Apples and other fruits which can be sanitized. peeled 
and cooked before eating. 

To disinfect cans and commercial glass jars 

All cans and commercial glass jars free of rust or dents must 
be washed and sanitized before they arc opened. 

I) Remove labels and wash in a strong detergent solution 
with a scrub brush. Remove all silt. 

2) Immerse scrubbed containers for 15 minutes in cold 
(60-70°F) chlorine solution. Household bleaches contain 
from 2Cfc-· to 6c/c chlorine. The amount of bleach to add to 
water would depend on the percent chlorine it contains: 

Volume of bleach Volume of bleach 
% chlorine to add to to add to 
in bleach 1 quart water 1 gallon water 

2% 2 teaspoons 2 tablespoons 
4% 1 teaspoon 1 tablespoon 
6% 'h teaspoon 2 teaspoons 

3) Remove containers from solution. and air-dry before 
opening. Re-label if possible. Use as soon as possible. since 
containers may rust. Store containers where they will not be 
re-contaminated. 

To disinfect fruits and vegetables 

I) Wash in a strong detergent solution with a scrub brush. 
Remove all silt. 

2) Soak in a chlorine solution for 15 to 20 minutes. (Sec 
table on next page for strength of chlorine.) 

3) Rinse thoroughly with safe drinking water. 

4) Peel if possible. and cook thoroughly before eating. Re
fer any specific questions to health authorities or your 
county Extension agent. 
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FLOODED GARDEN PRODUCE 
If flood waters have covered a garden, some produce will be 

unsafe to eat. The safety of unharvested fruits and vegeta
bles will depend on: 

I) kind of produce 

2) maturity of produce at the time of flooding 

3) time of year flooding occurred; possible recurrence of 

flood in same week. 

4) severity of flooding (depth of water and silt) 

5) duration of flooding 

6) bacterial content of floodwater 

7) likelihood of contamination from sewage or other bacte
rial contaminants 

Immature produce 

In general, fruits and vegetables which were more than 2 

weeks immature at the time of flooding should be safe to eat 
by the time they are ready for harvest. For additional safety, 

disinfect produce (see below) and cook it before eating. 

Mature produce 

Unless flooding was light and there is no danger of bacterial 

\:Ontamination from floodwater, avoid using fruits and veg

etables that were ready for harvest at the time of flooding, 

unless they can be disinfected, peeled, and thoroughly 
cooked. Some fruits and vegetables are more susceptible 

than others to bacterial contamination. 

I) Lea(v vexetahles such as lettuce, cabbage, mustard, 
kale, collards, spinach, swiss chard, celery, and fleshy veg
etables and berry fruits such as tomatoes, cucumbers, sum

mer squash, strawberries, and peppers would be highly sus

ceptible to bacterial contamination. 

Don't pick contaminated strawberries unless there was a 

quick recession of flood waters and a lot of immature fruit 

at time of flooding (2 weeks before ripening). 

Silt and other contaminants might be imbedded in the 

leaves, petioles, stems or other natural openings of fleshy 

structures, and could be difficult to remove. 

2) Root, bulb and tuber crops such as beets, carrots, rad

ishes, turnips, onions, and potatoes would be less suscepti

ble to bacterial contamination. Disinfect these vegetables, 

peel, and cook them thoroughly before eating. 

3) Produce with a protected fruit or impervious outer skin 
such as peas, melons, eggplant, or winter squash should be 
washed and disinfected '.lefore the outer shell, skin or husk 

is removed. Then shell, peel, or husk the produce. and cook 

it if possible. 

Covered sweet corn would mold and should be discarded. 

Disinfecting measures 

Thoroughly wash and disinfect any produce before eating. 

I) Wash in a strong detergent solution with a clean scrub 

brush. Remove all si It. 

2) Immerse produce for 15 to 20 minutes in a chlorine solu

tion. Household bleaches contain from ZC"k to 6% chlorine. 

The amount of bleach to add to water depends on the per

centage chlorine it contains: 

Volume of bleach Volume of bleach 

<'/c chlorine to add to to add to 

in bleach one quart water one gallon water 

2<;'r- 311 tablespoon 2 tablespoons 
4c1c I teaspoon I tablespoon 

6<'/c 1/2 teaspoon 34 tablespoon 

3) Rinse thoroughly with safe drinking water. 

4) Peel, if possible, and cook thoroughly before eating. 

Refer any specific questions to health authorities or your 

county Extension agent. 
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SAFETY PRECAUTIONS 
AFTER A HURRICANE 
1) Remain in your home or shelter until authorities advise 
that it is safe to leave. 

If the center of the storm or "eye" passes over your area, 
the sky may clear and wind may cease for a short time. 
Don't go outside during the lull. unless you have to make 
emergency repairs. As the hurricane proceeds, the "eye" 
will move on and the wind and rain will return. 

2) Seek medical care at Red Cross disaster stations or hospi
tals. 

3) Avoid low-hanging, loose, or dangling wires. They may 
be hot. Report them to the electric utility company or to the 
police or fire department. 
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4) Report broken sewer or water mains to the water depart
ment. 

5) Drive with care. Watch for debris. fallen wires. and 
washouts. Do not drive unless necessary. 

6) Stay away from disaster areas unless you are qualified to 
give help. 

7) Prevent fires. Lowered water pressure and debris
blocked roads may make fire fighting difficult if not 
impossible. 

SAFETY IN RESCUE OPERATIONS 
I) Don't go into disaster areas unless you have real help to 
offer. 

2) Use caution. especially in boats. Floating objcch and ob
jects under water can be dangerous. Live electrical lines arc 
extremely dangerous when they arc close to or touching 
water. 

3) If there is any doubt about the safety of flooded build
ings. do not enter them. 

4) Let buildings air for several minutes before entering 
them. When checking buildings for gas leaks. use your 
sense of smell only. Do not smoke. strike matches. or carry 
open !lames such as lanterns or torches. If the building 
smells like gas. open windows and doors. turn off the main 
gas valve. and leave. Notify the gas company. and do not 
re-enter until officials indicate the building is safe. 

5) When entering tlooded buildings. look for fire hazards 
such as damaged wires and short ci~cuits. Also be on the 

lookout for falling debris such as wet plaster. and for buck
led walls. loose bricks. cracks. or any shifting of the foun
dation. Turn off the gas at the meter or tank. Do not turn on 
the electrical system. 

6) Do not go into tlood water unless it is absolutely neces
sary for resrne operatiom. Flood waters carry disease bacte
ria. Getting a rnt from an unseen object could cause serious 
infection. 

7) Remember that a tlood rnrrent is deceptive. It is usually 
much stronger and faster than it looks. Don't try to swim in 
tlood water. 

8) Do not try to use smal I boats to rescue Ii vestock caught 
behind fences. Cut the fence to release the animals. They 
can usually swim to safety if water is free from obstructions 
and if current is not too swift. 



Hurricanes 25 

SAFETY RULES AND 
RECOVERY PROCEDURES 
AFTER A NATURAL DISASTER 
I J See that your family is safe from flood crests, fire. or 
falling huildings. 

2) Cooperate fully with local authorities. rescue squads. 
and local Red Cross chapters. 

3) Heir locate shelter. food. clothing. transportation, 
medical supplies and medical heir for victims. 

4) Ohcy health regulations for personal and community 
protection against disease epidemics. Report any violations. 

5) If premises have been flooded, flush plumbing fixtures 
with huckets of water to he sure they are open. Have health 
authorities inspect sanitary disposal systems. Water may 
have hacked up into septic tank, which in turn hacks up into 
plumbing system. This could be a health hazard. 

6) Do not use water from private supply until health author
ities have tested it. Boil drinking water 10 minutes or chlo
rinate hy adding I teaspoon chlorine bleach per gallon of 
water (see fact sheet. Puri(\'illK Wm er). 

7) Do not use food that has come in contact with flood 
waters. Some foods can be salvaged if properly packaged 
(see fact sheet. Colllaminated Foods). Consult local health 
officials if in douht. 

8) Sanitize dishes. cooking utensils and food preparation 
areas hcforc using them (see fact sheet. ClcaninK and 
Sterili::i11K Dishes and Cooki11K Ute11.1i/s). 

9) When entering damaged huildings. use flashlights only. 
not matches. torches. or any open flame. Watch for nails, 
splinters. holes in walls or floors. wet or falling plaster. un
dermined foundations. and gas leaks. 

10) Do not use electrical system until it has heen checked 
hy an electrician. 

11) Wait until any flood waters are below hascment level 
hefore trying to drain or pump the basement. 

12) Start clean-up as soon as possihle. especially if flood
ing has occurred. Thoroughly dry and clean house before 
trying to live in it. Delay permanent repairs until buildings 
arc thoroughly dry. 

13) Control rodents and insects. 

14) Remove sediment from heaters. flues and motors be
fore using them. To speed drying. start stoves and furnaces 
as soon as they have been checked for safety. 

15) Take all furniture and rugs outdoors to dry. 

16) Dry and air bedding. clothing and rugs as soon as pos
sihle to prevent mildew. 

17) Set priorities. Accomplish most important tasks first. 
and avoid physical over-exertion. 

18) Be sure children arc safe and being cared for at all 
times. Never leave young children alone or allow them to 
play in damaged buildings or areas that might be unsafe. 

19) Give special attention to cleaning children's toys. 
cribs, playpens and play equipment. Boil any items a tod
dler or baby might put in his mouth. Discard stuffed toys. 
waterlogged toys and non-cleanable toys. 

20) Keep chemicals used for disinfecting. and poisons used 
for insect and rodent control out of the reach of children. 

21) Wear protective clothing on legs, arms. feet and hands 
while cleaning up dehris. Wear rubber gloves while 
scrubhing flood-damaged interiors and furniture. 
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SAFETY PRECAUTIONS WITH SNAKES 
Following floods, storms. and hurricanes. snakes arc often 
forced into places where they arc not usually found. If you 
live in an area were poisonous snakes arc common, take the 
following precautions: 

I) Know how to identify poisonous snakes common to 
your area. 

2) Be alert for snakes in unusual places. They may be 
found in or around homes. barns. outbuildings. driftwood. 
levees, dikes, dams, stalled automobiles, piles of debris. 
building materials, trash or any type of rubble or shelter. 

3) Keep a heavy stick or some other weapon handy. 

4) Before beginning any clean-up or rescue operations. 
search the premises thoroughly for snakes. They may be un
der or near any type of protective cover. 

5) In rescue or clean-up operations. wear heavy leather or 
rubber high-topped boots. and heavy gloves. Wear trouser 
legs outside boots. Be extremely careful around debris. Use 
rakes. pry bars or other long-handled tools when removing 
debris. Never expose your hands. feet. or other parts of your 
body in a place were a snake might be. 

6) After dark. carry a strong light. 

7) Explain to children the dangers of snakes under storm or 
flood conditions, and the precautions they should follow. 
Do not allow children to play around debris. 

8) If you kill a poisonous snake. use a stick. rake. or other 
long-handled tool to carry the snake away for disposal. 
Snakes may bite even when they appear dead. 

9) If you realize you arc near a snake. avoid sudden move
ment. Sudden movements may cause the snake to strike. If 
you remain still the snake may leave. If the snake doesn't 
move away from you after a few minutes. slowly back away 
from it. 

10) If someone is bitten by a poisonous snake, call a doctor 
immediately. 

Controlling snakes 
To get rid of snakes in buildings and to prevent others from 
entering: 

I) Remove snakes' food supply. Eliminating rats and mice 
from an area will often discourage snakes. 

2) Remove snakes· hiding places. Git rid of lumber piles. 
trash piles. high weeds and grasses. and debris. 

3) Block openings where snakes might enter buildings. 
Snakes can pass through extremely small openings and usu
ally enter near or below ground level. Be sure doors. win
dows. and screens fit tightly. Search walls and floors for 
holes or crevices. Inspect the masonry of foundations. fire
places, and chimneys; plug or cement cracks. Plug spaces 
around pipes that go through outside walls. Fasten galva
nized screen over drains or ventilators. or over large areas 
of loose construction. 
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CONTROLLING RODENTS 
Rats and other rodents may move into buildings to escape 
flood waters. Rats may carry disease and parasites. Steps 
should be taken to control rodents as soon as possible. 

Entering buildings 

Because of the danger of rat infestation, use caution when 
entering flooded buildings. 

I) Carry a solid club and a flashlight. 

2) Inspect likely hiding places for rats. Check closets, furni
ture, drawers, mattresses, appliances, upholstered furni
ture, stacks of clothes or paper, dark corners, attics, base
ments. 

3) Be extremely careful when approaching rats as they can 
be dangerous. 

Controlling rats 

To control rat populations: 

I) Poison rats which can't be destroyed by clubbing or trap
ping. Use rat control measures as recommended by your 

county Extension agent. Be extremely careful when using 

any rat poison or bait, especially if there are children in the 

house. 

2) After infestation has been controlled, clean up rat har
boring places. (Rats may move into buildings when their 
hiding places are removed.) Remove trash piles and piles of 
damaged furniture or equipment. Store materials on plat
forms or shelves 12" to 18" above the ground. 

3) Remove food sources. Store food supplies in ratproof 
bins or containers. Suspend garbage containers from trees 
or posts. Remove animal carcasses which may attract rats. 
Do not leave scraps of food around. 

4) Maintain several permanent rat bait stations in strategic 
locations, even after rat infestation has been controlled. 
This should eliminate rats which could migrate from neigh
boring areas, and will help prevent another infestation. In
spect baits frequently and replace them with fresh material 
whenever necessary. 

If you are bitten by a rat, consult your physician to avoid 
potential disease or infection. 
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CONTROLLING INSECTS 
After a natural disaster. especially one involving llooding, 
mosquitoes, tlies and other insects may be more abundant 
than usual. posing potential health problems. Filth and de
bris left by the storm create excellent breeding conditions 
for house tlies and mosquitoes. some of which may be capa
ble of spreading typhoid. dysentery and encephalitis. To 
control insects it is important to remove their breeding 
places (any standing water. especially stagnant water). In 
warm weather this should be done immediately after you re
turn to the premises. 

Eliminate breeding spots 

I) Emptv water from harrel.1, old tires. cans. and other 
vessels. (This water may also by polluted by lloodwatcrs 
and may be a health hazard. in addition to being a breeding 
place for insects.) Also. check clogged gutters and tlat roofs 
which have poor drainage. Make sure cisterns. cesspools. 
septic tanks, fire barrels and rain barrels arc covered tightly. 

2) Wherever possible drain ponds. pools. or am· stllndinK 
water in which mosquitoes mav breed. 

3) !/drainage is impossible. treat water puddles still stand
ing after a week with larvicide oil as recommended by a 
county Extension agent. 

4) Dispose of refi1se. Bury animal carcasses as soon as pos
sible. Bury or bum garbage at least once every week. Be 
sure garbage cans have tightly fitting lids. When using ma
nure and garbage as a fertilizer. spread it thinly so it will dry 
quickly and not support lly development. 

Repair 

Patch screens and other places where mosquitoes may enter 
buildings. Paint screens with an insecticide solution recom
mended by your county Extension agent. 

Spray 

Use a household spray or an aerosol bomb to kill mosqui
toes. flies. or other insects that get into buildings. Do not 
apply oil-based sprays to tlowers or ornamental plants. 
Spray shrubbery and shaded areas of buildings to kill adult 
insects. Contact your county Extension agent for specific 
recommendations. 

Use a repellent 

If possible. keep small children indoors. especially in the 
evening. Persons who must go outside at dusk should use a 
repellent on exposed parts of the body and clothing. 
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DISPOSING OF SEWAGE AND GARBAGE 
Damaged sewer systems are health hazards. It is important 
to get damaged septic tanks, cesspools, pits and leaching 
systems into service as soon as possible. 

If the area has been flooded, wait until the water level re

cedes before using sewage system. 

Trained personnel in local environmental regulatory 
agencies will help with these problems. They will be able to 
advise you about cleaning, repairing and relocating installa

tions, if necessary. Problems with water purity, waste dis
posal, or pest control should also be referred to them. 

Many states require approval before septic systems are al
tered or repaired. 

Septic tanks 

Do not use the sewage system until water in the disposal or 
absorption field is lower than the water level around the 
house. 

If the drain lines in the disposal field are dislocated, broken 
or filled with silt, install new drain pipe in new trenches. 
Detailed information and instructions for installing a new 
system may be available from County Extension offices. 
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If you have to dig new trenches alongside the old title lines, 
it may be better to use polyvinylchloride pipe. 

Do not use the sewer system until the flood has subsided 
and the ground water in the absorption area has returned to 

normal. 

Temporary sanitation 

Until sewage absorption systems are back in normal work

ing order, use any large container with a tight-fitting lid for 
a temporary toilet. Line the container with a plastic bag. 
After each use, add chlorine bleach or disinfectant to stop 

odor and kill germs. 

A chemical camper's toilet will be quite useful in disaster 
situations. 

Garbage 

Try to remove garbage as soon as possible to prevent rat in
festations and other health problems. Some garbage can be 
burned. Bury garbage that will not burn. Dig a hole 4 or 5 
feet deep, and cover garbage with at least 2 feet of soil. 

DISPOSING OF ANIMAL CARCASSES 
Prompt and sanitary disposal of animal carcasses is neces
sary to protect living animals and public health. 

Search all pastures for dead animals as soon as possible. 
Carcasses may have some commercial value, so send them 
to a rendering plant if possible. If rendering is impractical, 
dispose of the dead animals on the premises. 

I) Bury the carcasses at least 3 to 4 feet deep, so predatory 
animals won't be able to reach them. 

2) If hydrated lime is available, cover carcasses with it be
fore back filling. Lime will hasten decomposition and re
duce odor. 
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CHECKING DAMAGED BUILDINGS 
Safety precautions in entering damaged 
buildings 

Use extreme caution when entering any damaged building: 

I) Check for structural damage to make sure the building is 
not in danger of collapsing. 

2) If you must enter at night, carry a battery-operated flash
light. Do not use a flame as a source of light. Do not smoke. 

3) Turn off any outside gas lines at the tank or meter and let 
the building air for several minutes to remove gas fumes or 
odors. 

4) Watch for electrical shorts or live wires before turning 
off the main power switch. Ask an electrician to check the 
system for short circuits before turning on any appliances or 
lights. 

5) Watch for loose plaster and ceilings that could fall. 

6) Open as many doors and windows as possible to remove 
moisture. odors and flammable or toxic gasses. If windows 
are stuck tight. take off window strips and remove entire 
sash. If doors are stuck. drive out door hinge pins with a 
screwdriver and hammer. and remove doors. 

Foundations 

If you are not qualified to judge the stability of a founda
tion. hire a contractor to make this inspection. A neighbor
hood might join together in hiring a contractor for this 
work. 

I) Examine foundations and supports for undermining. If 
walls or foundations have settled or cracked. uncover foot
ings and raise, reinforce or brace any settled sections. Be 
extremely careful when uncovering footings. because of the 
possibility of cavernous washouts. 

2) If underlying material has been washed away. fill spaces 
to within 12 inches of the footing with gravel or crushed 
rock. Fill the remaining space with concrete reinforced with 
steel rods. 

3) Check piers for settling or shifting. 

4) If the building has shifted or the floors have settled 
badly. it might be necessary to install temporary bracing un
til extensive work can be done. 

5) Drain any crawl spaces which contain water. 

Walls and ceilings 
I) Wash out mud. dirt. and debris as soon as possible with 
a hose and mop. cl<\th. or sponge. Clean walls and floors 
before silt or mud dries. 

2) Start cleaning from the top floor or upper limit of flood
ing and work downward toward the first floor or basement. 

3) Check walls with a level or plumb bob. 

4) Brace walls where necessary. 

5) Check mudsills, plates. soles. and anchorage. Replace 
or repair where necessary. using redwood. cedar or treated 
lumber. 

6) To speed up drying of flooded studding and insulation. 
remove all siding strips or plaster from upper and lower 
parts of the walls. Do not repaint walls until they are com
pletely dry. This might take several months. Flooded insu
lation may be ruined. 

7) Remove loose plaster. After house is completely dry. re
pair damaged plaster on walls and ceilings. Badly damaged 
plaster walls can be resurfaced with gypsum board or 
plywood. 

Floors 

Flooded wooden floors will dry out slowly. Don't build 
fires to speed up their drying, as this could cause cracking 
or splitting from uneven drying. However. if the central 
heating system is operating, keep the temperature of the 
house at 60° to 70°F. to hasten drying without causing addi
tional problems. 

I) To prevent further buckling and warping, drive nails 
where the floor tends to lift or bulge. 

2) After floors are completely dry. plane or sand them 
level. 

3) If floors are too badly damaged to be refinished. lay a 
new floor over the old. or cover with carpet, vinyl or 
linoleum. 

4) If a concrete lloor is badly damaged. break it up and in
stall a new floor. If damage is minor, patch with a rich mix
ture of concrete containing no coarse gravel aggregate. 

Roofs 

I) Use plastic sheeting or roll roofing for temporary repair 
on solid deck roofs covered with asphalt shingles. wood 
shingles or roll roofing. 

2) Use knife consistency patching compounds to repair mi
nor leaks. 

3) You will probably have to replace damaged metal roof
ing on a spaced roof deck. 
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INSPECTING BUILDINGS 
FOR HIDDEN WIND DAMAGE 
Wind damage to buildings is not always readily apparent. 
After a severe windstorm, hurricane or tornado, examine all 
farm buildings for hidden damage. Undetected damage 
could weaken a structure, creating possible hazards. Prompt 
repair is usually less expensive in the long run. To check a 
building for hidden damage: 

Roof 

Inspect the roof. Check roofs both inside and outside. Don't 
check the roof from the ground unless it is too steep or too 
high to climb. If a ground inspection is necessary, use bin
oculars. When checking the roof, look for: 

I) Damaged or missing shingles. Check asphalt shingles for 
cracks at the butt end where they may have been weakened 
from flexing. Make sure individual shingles have not blown 
off. Thoroughly inspect shingles on the ridge, gable ends, 
and eaves. 

2) Loose nails on metal roofing. Inspect the entire roof, 
with particular attention to gable ends, eaves and ridge cap. 
If nails have worked loose, renail them as soon as possible. 
If the nails don't hold when hammered back in. use #12 or 
# 14 metal screws to fill old nail holes. (Use aluminum 
screws on aluminum, and steel screws on steel.) Renail 3 to 
4 inches away with ring or screw type nails. 

3) Potential leaks. On a sunny day, check the roof carefully 
inside the building with the building doors closed. While 

looking for holes in the roof, inspect the ridge, gable ends 
and eaves for possible structural separation. 

Foundation 

Inspect the foundation. The plate should not be separated 
from the studding where the foundation meets the walls. On 
block foundations, inspect mortar joints to make sure the 
block with the plate bolt in it hasn't separated from the wall. 
On stone or concrete foundations, check to see that the plate 
bolts have not worked loose. 

Silo 

Inspect the silo. Make sure the silo is still plumb. Look for 
loose hoops. Inspect the base of metal silos inside and out
side for hairline cracks. If there is rust around the base, re
move it with a wire brush. Then check for cracks and apply 
a rust preventive paint. Look for new cracks in the plaster of 
empty concrete stave silos. 

Interior 

Inspect the interior of buildings for structural damage. 
Using a good light. check the framing. Look for ridge sepa
ration, loose knee braces. and loose rafters where the rafters 
join the walls. 
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HOW TO SPOT A TORNADO 
1) Know the tornado season for your area. In a typical year, 
January and February are the tornado season over the Gulf 
States. Month by month the area shifts northward and ex
pands. April and May are the big tornado months in the 
Midwest. Although tornadoes may strike in the U.S. almost 
anywhere, and at any time, they occur most often between 
March and September. Most tornadoes occur between mid
day and 9:00 p.m. 

2) Learn to recoxnize severe weather si!{ns. Tornado 
weather is usually hot, humid, and oppressive, with south
erly winds. Thunderclouds are usually present and may 
sometimes have a greenish-black color. There often is fre
quent lightning. Low clouds may start a rotational move
ment. 
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3) Know what a tornado looks and sounds like. The funnel 
of a tornado usually looks like a spinning, twisting rope at 
its bottom, and fans out into a rotating funnel-shaped cloud 
extending down from the base of a thundercloud. The more 
intense tornadoes are shaped more like a wide elephant 
trunk. It is usually gray or black. A nearby tornado sounds 
like the roar of a jet plane or a diesel freight train. 

Tornadoes usually move from southwest to northeast. Some 
tornado funnels never touch ground. Some are not visible 
along the length of the funnel but the destructive swirl is ap
parent at the ground. Some touch down, rise, and touch 
down again. A severe thunderstorm often precedes the tor
nado. Heavy rains, strong winds. and hail may add to the 
damage. 

WHERE TO GO DURING A TORNADO 
Knowing what to do during a tornado may mean the differ
ence between life and death. 

If you hear a tornado warning, seek shelter immediately. 
Stay away from windows. protect your head. 

In office buildings 

Go to an interior hallway on a lower floor. preferably in the 
basement or to a designated shelter area. 

In factories 
Go to the section of the plant offering the greatest protec
tion. Someone should be responsible for disconnecting fuel 
lines and electric circuits. Keep a lookout posted. 

In homes 
Go to a storm cellar, cave, underground excavation, or to 
the interior of your basement. Get under sturdy furniture. if 
possible, or under the stairs. 

If you have no basement. choose an inside wall away from 
windows and lie flat against it. Central halls. closets and in
terior bathrooms on the ground floor arc good places. Get 
under heavy furniture. if possible. to protect yourself from 
flying glass and debris. Stay away from windows. 

Keep tuned to a battery powered radio for latest weather 
information. 

In mobile homes 

Mobile homes are especially dangerous during high winds 
and may be overturned. Even though tied down, leave your 
mobile home. Go to the nearest community shelter. 

In schools 

Go to an interior hallway on the lowest floor or other desig
nated tornado shelter area. Avoid gymnasiums and other 
structures with large, free-span roofs. 

In shopping centers 

Go to a designated shelter area, or lie flat outside in a ditch 
or on low protected ground. Do not stay in your car. since it 
is an unsafe place during a tornado. 

In open country 

In a car. try to move away from the tornado's path at right 
angles. 

If you have no time to escape. lie flat in the nearest ditch. 
ravine. culvert. or under a bridge. 
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WEATHER WARNINGS 
WHAT THEY MEAN 

-

Tornado watch 
A tornado watch indicates that weather conditions may 
cause tornadoes or severe thunderstoms to develop in or 
near the watch area. A watch does not mean that a tornado 
has been sighted. Watches are usually issued for periods of 
6 hours or less. 

Residents of the designated area need not seek shelter or 
disrupt their normal routine during the tornado watch, but 
they should tune in to radio or TV and be alert for threaten
ing weather conditions. 
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Tornado warning 
Tornado warnings are issued by local National Weather Ser
vice offices when a tornado has actually been sighted or in
dicated by radar. The warning may cover periods less than 
one hour and is issued for small areas, usually counties. The 
warning will indicate where the tornado was detected and 
the area through which it is expected to move. 

A tornado warning means that persons in the expected path 
of the storm should take shelter immediately. 

TORNADO SURVIVAL RULES 
I) Know the difference between a tornado watch and a tor
nado warning. 
a) A tornado watch means that tornadoes and severe 
thunderstorms are possible in and near to the watch area. 
b) A tornado warning means that a tornado has actually 
been sighted or indicated by radar and that residents should 
take shelter. 

2) Go to a below-ground location if possible - a storm cel
lar, root cellar, basement, center laundry room, or to a cen
ter hallway, interior closet or bathroom on the lowest floor 
in your house. 

3) Protect yourself against flying glass and bits of sharp 
metal by covering yourself or crouching under a heavy 
piece of furniture. 

4) Listen to instructions on the radio. Do not call the Na
tional Weather Service unless you sight a tornado. 

5) Stay away from windows. Don't waste precious time 
opening windows or doors. Take life saving actions imme
diately. Explosive pressures are not as great as were once 
believed. 

6) Do not run out into the street. 

7) Be aware of possible dangers during the tornado: 
a) flying objects 
b) falling trees 
c) breaking windows 
d) collapsing buildings 
e) breaking power lines 

8) After the tornado passes, stay put for 5 minutes. A "fam
ily" of tornadoes can develop from a one-ring cloud. 
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HOME SHELTER 
FOR TORNADO SAFETY 
The safest place during a tornado is in an underground shel
ter. If you don't have an underground shelter, go to your 
basement. 

If you live in an area subject to frequent tornadoes, you 
should prepare some sort of tornado shelter. Generally, two 
types of shelters are adequate: an underground dirt cellar, or 
a concrete cellar. You may, however. wish to construct a 
combined nuclear fallout shelter and tornado cellar. De
tailed plans are available from your county Civil Defense 
office. Locate the shelter near the house, but not so close 
that falling debris could block the entrance. Do not connect 
the shelter to the house drain, cesspool, or gas pipe. 

Underground dirt cellar 

A root cellar makes an excellent tornado shelter and re
quires little modification of the existing structure. 

An adequate but inexpensive tornado cellar can be built into 
an embankment or hill, or can be dug out of level ground. 
The cellar should be supported by a frame of treated split 
logs or 2-inch planks. The cellar should be covered with 3 
feet of well-packed dirt sloped to divert surface water. 

Concrete shelter 

A reinforced concrete shelter gives very good protection 
and can also serve as a fallout shelter with some modifica
tion. 
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Consider the following when constructing a concrete stonn 
shelter: 

1) The entrance should face east or northeast. Locate the 
shelter on the southwest side of the house, far enough from 
the house to be out of the way of falling debris. 

2) Minimum size for a tornado shelter is 6 square feet per 
person. The ceiling should be at least 7 feet high. 

3) If possible, install an emergency exit to be used if the 
main entrance becomes jammed. A roof escape hatch 2 feet 
square will provide adequate ventilation and help equalize 
air pressure. 

4) The door should be hinged to open inward and should 
have a secure latch. (A poorly latched door could swing 
open when the low-pressure stonn center passes overhead.) 
The door could be removed by its hinges if it should become 
jammed or blocked. 

Since tornadoes usually last such a short time, a tornado 
shelter need not be stocked with food and water. You may 
wish to keep a first aid kit there, however. You should also 
store a lantern, shovel, pick, and crowbar in the shelter 

area. 

EMERGENCY ACTIONS FOR 
MOBILE-HOME OWNERS 
If you receive a tornado warning. seek shelter elsewhere. 
Your mobile home will not be safe during a tornado even if 
it is securely tied down. 

Go to the designated community shelter. If none are availa
ble go to the nearest ravine or ditch. 

If you have a little time before you leave tum off electricity 
and water supplies. 
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PROTECTING HOMES FROM LIGHTNING 
Three protective measures will help safeguard your home 
from lightning: a lightning-rod and ground system, a 
grounded TV antenna, and grounded appliances. These de
vices are particularly important if you live in an area subject 
to frequent or severe thunderstorms. 

Lightning-rod systems 
Lightning-rod and ground systems are simple in design and 
purpose. Their purpose is to conduct a lightning charge 
safely to earth. They do not attract lightning and do not neu
tralize the charge to any degree. 

When buying a lightning-rod and ground system, you 
should choose a good basic system. "Extras" such as spe
cial tips or points, or radioactive points do not really add to 
the effectiveness of a basic system. To be sure you are 
getting a good system, ask for a "Master Label" system as 
administered by Underwriters Laboratories. Your dealer 
can explain the "Master Label" system. 

Grounded TV antennas 
Even if you have a lightning rod system, outdoor television 
antennas should be grounded. The "core of protection" cre
ated by a grounded high point probably extends downward 
at a 45 degree angle all around the high point. A grounded 
antenna is no substitute for a lightning-rod system, how
ever. 

To ground an antenna, run a heavy wire ( #6 copper or 
equivalent) to a ground rod driven into permanent moist 
earth (not back fill). The antenna lead-in ribbon should also 
run through a lightning arrester. The arrester should be 
grounded to the rod. If any ground rods are located within 6 
feet of other grounds (such as for electrical systems) they 
should be connected by heavy wire and pressure connectors 
to prevent flashover. 

If you have a lightning-rod and ground system, you can 
ground the TV antenna by connecting the mast to the rod 
system. The ribbon lead-in should run through the arrester; 
the arrester should be grounded to one of the lightning-rod 
grounds. Locate the arrester at a lower level (closer to the 
earth) than the TV set. 

Grounded appliances 

Appliances are more frequently burned out by electrical 
surges from nearby lightning strokes than from direct light
ning strokes. Lightning does not have to strike the high line 
to cause such a surge. To protect applicances, install a "sec
ondary lightning arrester" in the service wires at the point 
where they drop to the house. Your electric power supplier 
can tell you where to purchase these secondary arresters and 
what kinds would be best for your electrical system. 
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LIGHTNING SAFETY RULES 
The average yearly death toll from lightning is greater than 
that from tornadoes or hurricanes. Lightning kills between 
I 00 and 200 persons and causes more than 150 million dol
lars in property damage every year. Over 30% of rural and 
suburban fires are caused by lightning. 

To protect yourself from lightning, observe these safety pre
cautions during thunderstorms: 

If you are indoors 

I) Stay inside. Don't go outside unless it is necessary. A 
modern steel-reinforced building with a good lightning rod 
system is your best protection. 

2) Stay away from open doors and windows. fireplaces, ra
diators, stoves, metal pipes, sinks, and plug-in applicances. 

3) Don't use the phone, except for emergencies, because 
lightning may strike telephone lines outside. 

If you are outdoors 

I) Do not stand underneath a natural lightning rod such as a 
large tree in an open area. 

2) Avoid projecting above the surrounding landscape, as 
you would do if you were in an open field, on the beach, or 
fishing from a small boat. 

3) Get out of and away from open water. (If you're swim
ming, lightning current from a nearby stroke can flow 
through the water to you.) 

4) Get away from tractors and other metal farm equipment. 

5) Stay away from wire fences. clotheslines. metal pipes, 
rails and other metallic paths which could carry lightning to 
you from some distance away. 

7) A void standing in small isolated sheds or other small 
structures in open areas. 

8) In a forest, seek shelter in a low area under a thick growth 
of small trees. In open areas, go to a low place such as a 
ravine or valley. 

9) If you 're hopelessly isolated in a level field or prairie and 
you feel your hair stand on end - indicating lighting is 
about to strike - drop to your knees and bend forward put
ting your hands on your knees. In this position, if lightning 
strikes near you, the chances of it using your body as a con
ductor is minimized. 

First aid 
Many people apparently "killed" by lightning can be re
vived if quick action is taken. When a group is affected, the 
apparently dead should be treated first; those unconscious 
but breathing will probably recover spontaneously. 

First aid should be rendered to those not breathing within 
four to six minutes or less to prevent irrevocable damage to 
the brain, says the American Red Cross. Mouth-to-mouth 
resuscitation should be administered once every five sec
onds to adults and once every three seconds to infants and 
small children, until medical help arrives. 

If the victim is not breathing and has no pulse, cardiopul
monary resuscitation (CPR) is necessary. This is a combina
tion of mouth-to-mouth resuscitation and external cardiac 
compression. It should be administered by persons with 
proper training. CPR techniques can be learned from local 
Red Cross or Heart Association chapters in one-day ses
sions. 

Medical attention also should be given to victims who ap
pear only temporarily stunned or otherwise unhurt. since 
there may be hidden effects. 
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SAFETY PROCEDURES 
AFTER A TORNADO 
1) Do not enter any building damaged by a tornado until 
you are sure it is safe and will not collapse. Watch for loose 
plaster or ceilings and waits that are about to fall. Do not 
touch any open wiring or downed wires until advised by an 
electrician that the area is safe. 

2) Be on the alert ./(Jr gas line leaks. Don't bring lanterns, 
torches, or lighted cigarettes into damaged buildings. Don't 
strike matches or use open flames, especially in an enclosed 
area, if there is any odor or other indication of leaking gas. 

3) ff you smell gas in a damaged building: 
a) Open alt windows and doors. 
b) Tum off the main gas valve at the meter. 
c) Leave the house immediately. 
d) Notify the gas company, police or fire department from 
your neixhhor' s phone. 
e) Don't re-enter the building until authorities notify you 
that it is safe to do so. 

4) Use only approved or chlorinated supplies of drinking 
water. Consider all water from welts, cisterns, and other 
water systems in the disaster area unsafe until it is tested and 
proven safe. Boil or chlorinate drinking water before using 
it. 

5) Check food supplies. Food may contain particles of glass 
or slivers of other debris. Discard canned foods with broken 
seams. 

6) Get food, clothing, medical care. or shelter at Red Cross 
stations or from local authorities if necessary. 

7) Stay out of the disaster area unless you live there or are 
an emergency worker. Sightseeing can interfere with first 
aid or rescue work, and can be dangerous to you. 

8) Not!fy your relatives of your safety. Local authorities 
may waste time trying to locate you if you don't send word. 
Do not tie up telephone lines if they are needed for emer
gency calls. 

9) Cooperate in the general clean-up of debris. You are re
sponsible for cleaning debris from your own property. 

10) If you have property damage. contact your insurance 
agent as soon as possible. 

l l) During repairs and clean-up. wear shoes and xloves. 
Glass, including fiberglass insulation, can injure unpro
tected hands and feet. Check clothing and blankets for fiber
glass or mineral wool insulation before using. Fibers from 
these materials can penetrate clothing and be a serious 
nuisance. 
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INSPECTING BUILDINGS 
FOR HIDDEN WIND DAMAGE 
Roof 
After a severe windstorm. hurricane. or tornado, farm 
buildings should be examined for hidden damage which 
could weaken the structure and create possible hazards. 
Prompt repair is usually less expensive in the long run. If it 
looks like a building has suffered structural damage, get an 
expert's advice. To check a building for hidden damage: 

Inspect the roof. Check roofs both inside and outside. Don't 
check the roof from the ground unless it is too steep or too 
high to climb. If a ground inspection is necessary, use bin
oculars. When checking the roof, look for: 

I) Damaged or missing shingles. Check asphalt shingles for 
cracks at the butt end where they may have been weakened 
from flexing. Make sure individual shingles have not blown 
off. Thoroughly inspect shingles on the ridge, gable ends, 
and eaves. 

2) Loose nails on metal roofing. Inspect the entire roof, 
with particular attention to gable ends. caves and ridge cap. 
If nails have worked loose. rcnail them as soon as possible. 
If the nails don't hold when hammered back in. use #12 or 
# 14 metal screws to fill old nail holes. (Use alumninum 
screws on aluminum, and steel screws on steel.) Rcnail 3 to 
4 inches away with ring or screw type nails. 

3) Potential leaks. On a sunny day. check the roof carefully 
inside the building with the building doors closed. While 
looking for holes in the roof, inspect the ridge, gable ends 
and eaves for possible structural separation. 

Foundation 

Inspect the foundation. The plate should not be separated 
from the studding where the foundation meets the walls. On 
block foundations. inspect mortar joints to make sure the 
block with the plate bolt in it hasn't separated from the wall. 
On stone or concrete foundations, check to see that the plate 
bolts have not worked loose. 

Silo 

Only an expert should repair a damaged silo. However, you 
can: 

I) check to make sure the silo is still plumb. 

2) look for loose hoops. 

3) inspect the base of metal silos inside and outside for hair
line cracks. 

4) look for rust aound the base and remove it with a wire 
brush. 

5) check for new cracks in the plaster of empty concrete 
stave silos. 

Interior 

Inspect the interior of buildings for structural damage. 
Using a good light, check the framing. Look for ridge sepa
ration, loose knee braces, and loose rafters where the rafters 
join the walls. 
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CLEARING DEBRIS FROM LAND 
You are responsible for clearing debris from your own pro
perty. 

Determine Priorities 

After a severe storm, priorities for clearing debris from land 
should be determined by: 

I) land use and value. Clear streets and roads to allow 
emergency vehicles to pass freely. 

In pastures, remove any lumber containing nails or other 
pieces of glass or metal that could injure livestock. Clear 
away large sections of roofs or buildings which will damage 
cover grass or interfere with grazing. 

2) Equipment available. Power saws, tractors, bulldozers, 
and trucks can be used to move fallen trees. If you have ac
cess to small equipment only, remove tree roots and small 
limbs before attempting to clear the area. 

3) Type of debris. Different vegetation requires different 
clean-up and salvage procedures. In woodlots and forests, 
experienced foresters should designate salvageable timber. 
Specialized equipment may be needed to clear large areas 
efficiently. 

Remove debris 

Several methods may be used to remove tree debris: 

I) Bulldozing 
a) Inspect damaged trees to determine if they can be sal
vaged. Contact an Extension horticulturist or forestry spe
cialist for this work. 
b) Remove valuable trees before clearing debris. 
c) If possible, attach a rake to the front of the bulldozer. 
This will allow most of the soil to pass through the teeth, 
eliminating undesirable mounds of soil. 
d) When removing trees, consider how to plan to remove 
the stumps. If bulldozers will be used, leave stumps 6 to IO 
feet high for leverage. If a stump grinder will be used, re
move the trees at ground level. 

2) Burial. Tree debris can be buried, but the cost is high. 
Use a chipping machine to eliminate smaller branches and 
reduce the amount of burial space needed. 

3) landfill. Tree debris can be placed in erosion gullies 
(where the land is not practical for terracing) or in swamps 
or low-lying areas. Consult a water resource specialist to 
determine how the landfill will alter the water's path. A 
bulldozer or other large equipment is needed for this work. 
It is dangerous to use a tractor to push debris into gullies. 

4) Burning. Let trees dry until foliage begins to fall. Put 
debris in large compact piles and cover with fuel oil. Stoke 
piles and keep fire alive until all woody material is burned. 

In some areas you may need a permit to bum debris. Burn
ing may be prohibited in some communities because of 
smoke pollution. 

Safety 

When working with damaged or fallen timber. observe 
safety precautions to prevent injury or death; 

I) Stabilize ladders when pruning trees; climb into trees to 
prune. Use a safety rope. 

2) Watch for falling limbs. 

3) Be careful of electric power lines. Leave extensive prun
ing around power lines to power companies. Wet limbs. or 
soil-soaked control ropes on pruning equipment can be haz
ardous. Do not use pruning equipment with metal handles. 

4) Observe safety precautions with a chain saw. This can be 
a very lethal tool if not used properly. Use a sharp saw. Shut 
off motor, even when you are moving only a few feet. Re
member that you can't shout or hear warnings when the saw 
is running. 

5) Clear the area before beginning to saw limbs or trees. De
termine the direction the tree will fall. Do not allow trees to 
fall into other tree branches. Plan an escape route in case the 
tree jumps off the stump when it is cut. 

If in doubt, ask the advice of a person experienced in the use 
of a chain saw. 
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CONSTRUCTING 
TEMPORARY POLE BARNS 
Uses 
You may wish to construct pole-frame buildings to tempor
arily replace ruined farm buildings. Pole buildings are suita
ble for: 

1) Livestock shelters 

2) Hay storage 

3) Machinery storage 

Advantages 

I) Relatively low cost 

2) Can be built quickly 

3) Can be built in units and added to as needed 

4) Can be built from building components available m 
standard sizes. Cutting may not be necessary. 

5) Salvaged materials from ruined buildings can be used. 

Construction 
When building a pole-frame: 

1) Use pressure-treated poles to support the building. Set 
poles at least 4 feet deep in the soil. Firmly tamp the backfill 
soil around poles. The depth of pole setting may determine 
the life of the building. 

2) Use new roofing materials if possible. 

3) Try to salvage other materials from destroyed buildings. 
Framing members from storm-damaged buildings could be 
used; storm-damaged roofing materials could be used for 
side walls. 

Contact your county Extension office for more information. 
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WINTERIZING MOBILE HOMES 
Roof 

Inspect the roof for leaks and cracks. Water can seep 
through to damage ceilings, interior panels or furnishings. 
When making inspections or repairs, do not walk on the 
roof unless it is absolutely necessary. Most repair work can 
be done from an extension ladder. (Be careful not to lean to 
the side of the ladder when making repairs. Instead, move 
the ladder to the work area.) 

I) Check locked or lapped roof seams for loose screws, 
spreading, parting, or buckling. Add new screws if neces
sary, and cover all seams with roof coating or asphalt-base 
paint. 

2) Check stacks and vents for cracks, and make sure they 
are free of debris. 

3) Check the flashing for loose screws and separation from 
the roof. (Water can freeze between loose flashing and the 
roof, causing damage when it melts.) If necessary, attach 
flashing to roof area with a liberal coat of caulking, and ex
tra sheet metal screws. Then coat screws and flashing area 
with roof coating or paint. 

4) Check to see that molding is secure where roof meets ex
terior walls. 

5) Check total roof surface for cracks, breaks, rust, or oxi
dation. Scrape or wire brush rusted seams and recoat entire 
roof. 

Skirting 

I) Provide at least one front and rear circulation vent, and 
two side circulation vents when installing skirting. Vents 
should be kept free from obstructions. 

2) Allow for frost and ground expansion. Do not apply 
skirting tight against the ground or tight against the bottom 
of the unit. Without expansion room, frozen ground could 
heave the skirting against interior panels, causing walls to 
buckle. 

Heating system 

1) Clean or change furnace filters as recommended by man
ufacturer. Dirty filters raise fuel bills. Collected dust could 
eventually be pulled into the motor. causing it to overheat. 
Some filters can be cleaned with a vacuum cleaner; others 
should be washed in a detergent solution, and others require 
replacement. 

2) Follow manufacturer's instructions for cleaning, oiling, 
and replacing parts. (Some motors are sealed and never 
need oiling.) 

3) During the summer months when the heater is not used, 
keep the fuel tank full to prevent condensation and rusting. 

4) Use only No. 1 fuel oil or kerosene in the outside fuel 
tank. No. 2 fuel oil can be used in underground tanks. 
Never add gasoline or naptha to the fuel oil. 

Doors 

If the mobile home is not positioned on concrete pads, fro
zen ground may cause it to heave or rise. This could make 
the doors stick. To correct this, turn the jack handle on the 
front hitch, raising the front as needed. Reverse the jack 
handle when the ground thaws in the spring and the unit set
tles again. 

Water systems 

During sub-freezing temperature give extra protection to 
water systems, especially if the unit is not set on a perma
nent sub-surface heated basement. Skirting will help reduce 
some possibility of freezing damage, but will probably not 
eliminate the problem. 

1) Fresh water system. On most modern units, pipes leading 
from the underground pipe connection to the faucets are 
protected within the floor system. You will need to protect 
only the exposed pipes. 

Use electric heat tape equipped with a thermostat. This ma
terial is available at most hardware or plumbing stores. 
Tapes with built-in thermostats at the cord end arc more eas
ily accessible. 

To install the tape: 
a) Tape the thermostat securely to the pipe where it leaves 
the floor of the unit. Be sure the thermostat is held firmly 
against the pipe for accurate temperature sensing and cor
rect operation of the tape. 
b) Wrap the heat tape in spirals down the pipe. keeping it 
snug against the pipe. In general. three turns per foot of pipe 
(a spacing of about 4 inches between spirals) is adequate. 
c) Apply friction tape at 12- to 16-inch intervals to hold the 
heat tape in place. 
d) Wrap heat tape over the full length of the water pipe from 
the floor to below frost level. The heat tape should not touch 
itself at any point, because hot spots could develop, causing 
failure of the tape. 
e) Place insulation around the pipe to save electricity. Inch
thick pre-foamed pipe insulation with a waterproof coating 
is recommended. Tape all joints with a waterproof tape or 
seal them with adhesive. Be sure the thermostat is also cov
ered with insulation. 
f) Plug the heat tape cord into an electrical outlet when cold 
weather arrives. 

2) Draina?,e S\'.1tem. Freezing problems sometimes occur in 
mobile home drainage systems, especially when drain pipes 
below the floor are installed with very little slope. 
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To help prevent damage from freezing: 
a) Fix leaky faucets. When water flow in drain pipes is very 
slow (as from a dripping faucet) the water in the pipeline 

may freeze. This is especially true if faucets drip over
night. 
b) Check toilet tanks. Water running or dripping in the toilet 
tank could cause sewer lines to freeze. 
c) Install electric heating tape on the drain line. Drain pipes 
are less susceptible to freezing than pipes in potable water 
system, so a single strand of heat tape taped to the bottom of 
the drain line will usually prevent freezing problems. Install 
insulation over the heat tape. Hold the tape in place with 
friction tape at 12-inch intervals. Be sure the thermostat is 
held securely to the pipe and is covered with insulation. Use 
prefoamed pipe insulation with a waterproof cover. Tape all 
joints in the insulation with waterproof tape. 

HEAT TAPE 

FRICTION TAPE-
12" 0 C 

Anchorage 

PRE<'ORMED FOAM 
PIPE INSULATION 

WASTE WATER PIPE 

Mobile homes require metal ties anchoring them to the 
ground to keep them from overturning. Two sets of frame 
ties and two over-the-top ties are the recommended mini
mum. See your local supplier for additional specifications. 
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WINTERIZING HOUSES 
When winterizing your house, check each of the following 
items. Repair as necessary 

Roof 

I) Check for broken, damaged, or loose shingles, small 
holes, and loose nails. 

2) Check flashing around all dormers, vent pipes, chim
neys, and any other projections where the roof covering 
meets an adjoining surface. 

Gutters and downspouts 

I) Clean out leaves, dirt, and debris. 

2) Paint any rusty gutters 

3) Check supports. 

Exterior 

I) Repair cracks in stucco or masonry walls. 

2) Spot repair and paint any defective areas to prevent dam
age from freezing and thawing. 

Windows and doors 

1) Check weather stripping around windows, doors, and 
between foundation and siding. Replace where needed. 

2) Check metal weather striping for dents, bends, breaks, 
loss of tension, or other damage that could make it less 
effective. 

3) Repair and caulk storm windows if necessary. 

Heating system 

I) Have a qualified person clean and check your furnace, 
replacing necessary parts. Furnace check should include: 
a) fan belts - check for proper tension. cracks or wear. 
b) motors and bearings - oil units equipped with oil parts. 
c) filters - clean or install new filters. Fiberglass filters 
will need to be replaced since they lose their effectiveness if 
cleaned and re-used. 
d) hot and cold air register - vacuum if necessary. 
e) humidifier (if part of furnace) - remove scale. lime de
posits. and corrosion. Check float valve and evaporator 
plate. 

2) Remove air conditioner for winter storage. Cover with 
dustproof cover. If air conditioner is left in the window, in
stall a weather proof cover. and seal the space around the 
unit with caulking compound. 

Driveways and sidewalks 

I) Clean and repair cracks. fissures, and joints in concrete 
surfaces. 

2) Upgrade gravel driveways. 

3) Repair cracks or fissures in asphalt drives. Seal with as
phalt topcoating. 
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CUTTING DOWN 
HEAT LOSS IN BUILDINGS 
I) Install overhead and sidewall insulation. Adequate insu
lation is one of the most important factors in reducing heat 
loss and will increase the comfort of your home in both 
summer and winter. Under most conditions you should have 
the equivalent of 6 inches of fiberglass thermal insulation 
over your top floor ceiling. 3 1/2 or 4 inches of sidewall insu
lation is also recommended. 

2) Weatherstrip and caulk around all joints and frames of 
windows and doors. 

3) Install storm windows and doors or insulating glass. 
Storm windows could result in a I 0 to 20% reduction in 
heating costs. If buying storm windows is not practical (as 
when renting) tape clear plastic to the windowframe. 

4) Clean and change furnace filters regularly. Most furnaces 
should be checked and cleaned by a qualified repairman 
once a year. Air filters should be cleaned and replaced when 
they become loaded with dust or lint. 

5) Close window draperies at night. Regular draperies re-

duce heat loss slightly; insulated draperies cut down heat 
loss even more. 

6) Seal as tightly as possible any openings which may per
mit cold air leakage from the attic. Leakage is likely to 
occur around attic stairway doors, pulldown stairways. 
electric light fixtures, ceiling fans. air ducts, and plumbing 
vents or pipes. Air leakage from the attic not only increases 
heat loss but also increases the possibility of moisture con
densation in the attic. Condensation could wet insulation 
and building materials, eventually causing structural dam
age and reducing the effectiveness of the insulation. 

7) If your basement is heated, close off upper wall construc
tion that is open to the attic. However, be sure to provide 
exterior vents into the wall cavity. 

8) Repair leaking hot water faucets. Leaky faucets waste 
both heat and water. 

9) Close fireplace dampers when they are not in use. This 
will keep heated air from escaping up the chimney. 
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REMODELING BUILDINGS TO WITHSTAND 
SNOW LOADS AND WIND STRESS 
Heavy snow accumulations or strong winds can cause ex
tensive damage to roof structures. If the roofs on your build
ings have been subjected to such stresses, you should exam
ine them closely for cracks or splits to joints and members, 
or damage to fasteners. In the case of a collapsed roof, con
sider adding timbers or trusses to prevent a recurrence of the 
problem. 

When remodeling your buildings for added strength you 
should: 

1) Check with your state's building code authorities to de
termine required snow and wind loads for roofs. Since most 
codes and load zones are generalized, it is a good idea to 
check with local sources in case more snow accumulation or 
higher winds are generally experienced in your part of the 
state. A local weather bureau may be helpful in determining 
expected snow or wind for your locality. 

Roof slope and surface covering will affect how easily snow 
slides from a roof. Rough surfaces or flatter roofs will hold 
more snow and thus need more durable construction. 

The roof covering and support system must be adequately 
attached to prevent its blowing off in high winds. However, 
in exteme cases, it may be desirable for the covering to 
blow off to protect the rest of the structure from more seri
ous damage from air pressure. 

2) !Jse quality building materials and follow specifications. 
Older buildings and structures with economy construction 
are most likely to be damaged by heavy snow loads. Good 
building practices in the first place will be less expensive 
than repairing a collapsed roof. 

Cost-cutting measures that can weaken a structure include: 
a) Spacing rafters or trusses farther apart than in designer's 
specifications. 
b) Using smaller sized lumber than specified. 
c) Using fewer nails than recommended or the wrong size. 

Deterioration of roof members due to rot, rust, or insect at
tack can weaken what was once an adequate roof. Removal 
of support members during remodeling may also weaken 
the roof. 

3) Consider using roof trusses for wide, free-span roofs. 
Trusses require less material than common rafters and can 
be erected rather quickly. If you have the right tools and ex
perience you can build your own trusses or purchase them 
through a local lumber yard or truss supplier. Be sure they 
are designed, constructed, and installed to withstand ex
pected loads. Bracing and plate attachment are especially 
important during installation. 
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PREVENTING ICE DAMS ON EAVES 
Ice dams along eaves may cause considerable damage to the 
roof and inside walls of a house. 

Poorly insulated attics are the chief cause of ice build-up on 
eaves. Ice forms when the snow melts off a warm roof, runs 
down to the eave line, and refreezes there. Ice in the eave 
trough prevents water from running off freely. If water 
backs up high enough, it may seep under shingles and down 
into the house. Sometimes it leaks through plaster walls and 
ceilings. 

Ice dams are usually a problem only on cold days when the 
roof is warmer than the eave overhang. On warm days the 
snow melts at the same rate on the eaves and water runs off 
freely. 

To Prevent Ice Dams 

1) Insulate between the top floor ceiling and the attic, or 
along the underside of the eaves if the attic is used as living 
space. This is the best way to prevent heat loss through the 
attic roof. Insulation will also help cut fuel bills. 

2) Ventilate the attic through eave soffits, louvers, and roof 
ventilators. Use one square foot of ventilation opening (in
lets and outlets) for every 150 square feet of attic floor. Pro
vide half of this in the eave and half at the ridge. 

3) Use electric heatin& cables a/on& the eaves. if insulation 
or ventilation is not possible. 

Cables can be strung out along the edge of eaves. When 
plugged in, they will heat the area, melt any ice already 
formed, and prevent further freezing when water drips off 
the roof. 

Be sure cables are approved for the intended use by Under
writers Laboratory. Check with your electrician for correct 
installation. 

Do not use salt to melt snow or ice from the roof. Salt will 
rust nails and damage gutters and downspouts. 
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PROTECTING LIVESTOCK 
DURING WINTER STORMS 
Large numbers of livestock may be killed in winter storms. 
Wind coupled with severe or prolonged cold weather causes 
additional stress on livestock. increasing their need for 
food, water, and shelter. To minimize livestock loss during 
winter storms: 

Provide shelter 

Move stock, especially the young. into sheltered areas. 
Windbreaks, properly oriented and laid out, or timber
covered lowlands are better protection for range livestock 
than most shed-type shelters which may overcrowd and 
overheat livestock. causing subsequent respiratory dis
orders. 

Never close livestock shelters tightly. since stock could suf
fer later from pneumonia or other related diseases. 

Adequate shelter is also important to animals because their 
extremities are subject to frostbite and freezing. The loss of 
cars or tails could be of little economic significance, but se
vere cold and lack of shelter will frequently cause the loss of 
limbs as well. 

Provide extra feed 

During severe or prolonged cold weather, animals need ex
tra feed to provide body heat and to maintain production 
weight gains. Studies indicate that supplemental feed en
ergy. in the form of a high-quality hay or grain. is needed 
when the wind chill factor becomes low. As an example, if 
temperature is 0°F. and there is a 20-mile-per-hour wind, 
the wind chill factor becomes - 20°F. This means the cows 
should be fed 52 LJc more energy than if the temperature was 
32°F with little or no wind. Digestibility also decreases 
about I C/c per 10°F fall in temperature. There arc several 
other factors that determine the need for additional feed in
cluding hair coat type and humidity. Windbreaks, either 
natural or constructed. will naturally reduce the energy 
wasted in extreme low temperatures and/or hign winds, but 
it will not circumvent the need for some increased energy 
consumption by the cow during these periods. A forage ra-

tion that maintains an animal during the summer may not 
carry it through the stress of prolonged or severe cold. Haul 
extra forage and grain to feeding areas before the storm 
arrives. If the storm lasts over 48 hours, emergency feeding 
methods may be required. Pelleted commercial protein con
centrates make good emergency feed. 

Unless you have a source of emergency power, mechanized 
feeders may be inoperable during power failures. 

WIND CHILL FACTORS FOR BEEF CATTLE 

Wind Temperature (°F) 
speed 
mph 0 5 10 15 20 25 30 

0 0 5 10 15 20 25 30 
5 - 5 1 5 10 15 20 25 
10 -8 -6 -4 4 9 14 19 
15 -16 - 11 -6 -1 4 9 14 
20 -20 -15 -- 10 - 5 -1 3 8 
25 -- 27 -22 - 17 -1 -9 -2 3 
30 -36 - 31 - 26 - 21 -16 - 11 -6 
35 ... 50 45 40 - 35 - 30 - 25 -20 
40 - 66 - 62 -59 -53 -48 -43 - 34 

Generally speaking, an 1100-lb. dry brood cow in good condition with 
a full coat of winter hair and no access to shelter will require 13% 
more energy or TON for each 10° decline in the wind chill factor 
below 30°. For example, if the temperature were 0°F and the wind ve-
locity were 20 mph, the wind chill factor would be - 20°, or 50° below 
the critical temperature of 30°. This means that her maintenance re-
quirement for energy would be increased by 65%. 

Provide water 

Use heaters in water tanks to provide livestock with enough 
water. Autopsies of livestock killed during winter storms 
show that the cause of death is usually dehydration, not cold 
or suffocation. Most livestock cannot lick enough snow to 
satisfy their water requirements. 
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PROTECTING LIVESTOCK WITH 
WINDBREAK FENCES AND SHELTERS 
Simple shelters, sheds, or windbreaks are necessary to pro
tect livestock from winter storms. 

Usually. severe cold alone will not affect the performance 
of animals on full feed. Wind, however, can be a serious 
stress factor. A strong wind has about the same effect on an
imals as exposure to a sudden drop in temperature. In gen
eral, a 20 mph wind is approximately equivalent to a 30°F 
drop in temperature. Under extreme conditions, simple 
wind and snow protection devices will not be 100% effec
tive. But to help minimize exposure problems: 

I) Consider wind and snow as a joint problem when 
deciding the kinds of livestock protection you need. 

2) Simple windbreaks, shelters, or sheds are essential for 
livestock protection from wind and snow. 

3) The effectiveness of a windbreak depends on its height 
and density. Windbreaks may be either natural (trees) or 
constructed (fences). Fig I. 

4) Shelterbelts consisting of trees with high branch density 
supplemented with thick-growing brush are effective as 
windbreaks. 

5) Snow fences can be good substitutes for tree windbreaks, 
which take time to grow. and are not practical under all 
conditions. 

6) Porous fences of 80% density offer the best wind protec
tion. 

7) Snow will drift through a porous fence. A solid fence 
keeps most of the snow outside a yard and provides the best 
snow barrier, but might direct snow to other parts of the 
farmstead. Porous fences can give good snow control if you 
locate the fences to allow for the resulting drifts. 

8) Swirling and relocation of snow within a farmstead is of
ten the main cause of drifting problems. 

9) Shallow open-front sheds provide excellent shelters for 
livestock. Such shelters should have slot openings along the 
eaves on the back side of the shelter. The openings will pro
vide ventilation, and prevent snow from swirling into the 
front of the shed. Plan slot size according to building width. 
You should have a 1- to 2-inch opening per I 0 feet of build
ing width. Ridge ventilators are also recommended. 

10) Do not attach windbreak fences directly to the front cor
ner of an open-front shed. Instead, use a swirl chamber ar
rangement. Attach a separate short fence to the building. 
Start the longer fence behind it and away from the building. 

11) Divide long open-front sheds into 20- to 40-foot sec
tions to reduce drafts and possible snow build-ups. 

12) Locate shelters so that adjacent buildings will not de
flect wind and snow into a shed. Local experience is the 
best indicator of distances between windbreaks and facili
ties. A tree windbreak usually should be 100 to 300 feet 
away from protected areas. The shorter distance is suitable 
where snow accumulation is less severe. Fig 3. 
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ESTABLISHING A WINDBREAK 
BENEFITS FROM WINDBREAKS 

A windbreak is a single row or several rows of trees planted 
at a right angle to the general direction of the prevailing 
winds. The purpose of a windbreak is to reduce the impact 
of the prevailing wind on homes and other structures. Addi
tional benefits are: 

1) increased protection of livestock. 

2) protection of homes and increased energy savings in both 
winter and summer. 

3) reduction of snow drifting around farmstead buildings 
and work areas. 

PLANNING THE WINDBREAK 

Plan the windbreak before you plant. In designing the wind
break you should consider size and location, tree species, 
tree spacing, and soil preparation. 

Decide size and location 

Trees should be planted at a right angle to the prevailing 
wind and 50 to 200 feet upwind from the area to be pro
tected. Observation of drifting snow can help you determine 
the direction of the prevailing wind. In most areas of the 
United States the prevailing wind is from the northwest. 

Windbreaks can be L-. U-, E-shaped or simply straight 
rows. Ends of the windbreak should extend about 50 feet 
beyond each corner of the area to be protected. 

Windbreaks should be at least 50 feet and preferably 100 
feet from farm buildings and feedlots on level land. (If your 
land slopes steeply to the north or west, you will need to 
plant trees closer to the buildings but no closer than 60 feet 
from the main buildings or drives.) 

Avoid planting windbreaks across old feedlots, near manure 
pits, or across barnyard drainage ways. Many trees. espe
cially evergreens, are susceptible to nitrogen burning. If any 
section of the windbreak is likely to be saturated by barn
yard seepage, plan to construct a ditch or use drainage tile to 
carry the seepage away from trees. Do not plant windbreaks 
where they might cause visibility hazards at inter
sections. 

If it is necessary to cross fields. driveways, or large ditches 
with a windbreak planting, try to make the crossing at an 
angle that is more than 90° and less than 180°. This will pre
vent direct wind tunnels through the planting. 

Check local ordinances for possible restrictions on the 
planting of certain species or the planting of trees and 
shrubs near boundary lines. 

Choose the right trees 

Design and composition of the windbreak depend upon . 
space and availability of planting stock. Where space is lim
ited, a single row of spruce trees is quite effective. How
ever, five rows consisting of several different species - de
ciduous and evergreen - is much more effective. In a 
five-row windbreak the two outside rows (one upwind, one 
downwind) should be planted with trees or shrubs with 
dense, low growth. The next two inside rows (one upwind, 
one downwind) should contain medium height trees. The 
tallest trees should be planted in the center core row. 

Some trees and shrubs commonly used in windbreak plant
ings are: 

Low shrubs 

forsythia 

caragana 

honeysuckle 

lilac 

Nanking cherry 

golden currant 

autumn olive 

flowering quince 

spirea 

privet 

pyracantha (choose a hardy strain) 

red-leaved barberry 

Tall shrubs 

Russian olive 

laurel leaf willow 

Siberian crabapple 

chokecherry 

plum 

Medium trees 

green ash 

Eastern redcedar 

Scotch pine 

arborvitae (choose a hardy strain) 



Tall trees (deciduous) 

Siberian elm 

cottonwood 

golden and white willow 

hackberry Russian mulberry 

pin oak 

silver maple 

thornless honeylocust 

red oak 

larch 

Tall trees (evergreen) 

Norway spruce 

Colorado spruce 

Black Hills spruce 

Black pine 

juniper 

white pine 

Douglas fir 

Prepare the soil 

Have the soil tested for acidity and nutrient levels. Soil 
testing kits are available at county Extension offices. Rec
ommendations for preparing the soil should accompany test 
results. 

Loosely powdered soil, sod, or field soil is best for tree 
planting. In late summer or early fall, plow heavy soil and 
soil covered with sod. If the soil has been deeply plowed 
and is relatively loose, roll or cultipack it. 

During winter months cover light or sandy soils with or
ganic material such as well rotted manure. This will in
crease soil. fertility and reduce the possibility of erosion and 
moisture losses during winter and early spring. 

In dry regions, summer fallow the land during the year pre
vious to planting. Cultivate frequently enough to prevent 
any weed or plant growth and to keep the soil in suitable 
condition for absorbing moisture. 

If the soil is sandy and subject to blowing, plant a cultivated 
row crop such as corn, instead of summer fallowing. Thor
oughly disc and harrow the soil just before planting. 

Space the trees properly 
Do not overcrowd trees. Trees must have adequate space, 
especially when deciduous and evergreen species are 
mixed. Allow at least 20 feet between deciduous and ever
green species. 

A five-row planting is recommended for the most efficient 
windbreak, but if space is limited, use fewer rows rather 
than overcrowd the trees. Properly spaced trees will have 
increased growth and vigor. 

Suggested spacing for various types of trees is as follows: 

Between rows 10' - 12' 10' - 12' 

Between trees 
Deciduous shrubs 3' - 5' 3' - 5' 

Medium evergreen trees 6' - 10' 6' - 10' 

Medium deciduous trees IO' - 14' 10' - 14' 

Tall trees 12' - 14' 12' - 14' 

Stagger trees in adjacent rows to offset wide spaces between 
young trees. Be sure to allow enough space for operating 
any necessary maintenance equipment. 

CARING FOR TREES 

Provide protection and care for young trees: 

1) Protect trees permanently from poultry and livestock. 

2) Protect trees from rodents. Use screen wire, tree wrap 
materials, or commercial repellents. 

3) Inspect trees periodically for disease or insect damage. 

4) To eliminate competition from grass or weeds, cultivate 
until crowns of trees have grown together and shade the 
ground, preventing growth of competitive vegetation. Be 
sure cultivation is shallow to avoid damaging the roots. 

5) For fire protection cultivate a strip on all sides of the 
windbreak. 

6) Corrective pruning may be required as trees grow. Multi
ple tops should be cut so that only a single terminal leader is 
left at the top. 

7) Replace damaged or dead trees the following year so 
openings do not develop. 
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CARING FOR LIVESTOCK 
AFTER A BLIZZARD 
WATER 

Following a blizzard. water will be a crucial need for live
stock. Cattle will not be able to satisfy all their water re
quirements by eating snow. 

In pastures with severe drifting, water in shallow streams 
may be absorbed by snow in the stream bed. Very little. if 
any, running water may be available for several days. You 
may need to haul water to cattle. 

Also, if water is limited. keep cattle off salt. Cattle which 
have been away from feed and water for several days may 
overeat salt, causing salt poisoning. 

FEED 

When stock cannot be reached by roads, use planes, heli
copters. or snowmobiles to provide emergency rations. 

Cattle 

Feedlot cattle that have gone through a severe storm or 
stress period should be put back on feed carefully. Change 
the ration gradually from a low to a high proportion of con
centrate. Watch your herd carefully for several weeks fol
lowing prolonged exposure. Isolate cattle showing signs of 
scouring or labored breathing. Keep these animals in a dry, 
draft-free place. and contact a veterinarian. 

I) Limit feed. Cattle which have not been fed for several 
days or are unaccustomed to grain should be iimited to 2 to 
4 lbs/head of whole grain in one feeding, or a total of 5 
lbs/head the first day. Increase the amount of feed by 2 
lbs/head/day for large cows. Make any additional increases 
slowly. 

2) Add lwv - even poor quality roughage - to the ration as 
soon as possible. Feeding 3 or 4 lbs/head of hay daily will 
greatly reduce the possibility of founder (acute indigestion). 
Cattle can use hay to better advantage than grains when they 
must be fed on the ground. Even moisture-saturated hay can 
be used until suitable feed is available. Do not use mil
dewed hay, however. 

3) Grind whole xrains to increase their value to cattle. Half 
of some whole grains may pass through cattle undigested. 

4) Watch cattle for sixn.1 off ounder. Founder is caused by 
cattle eating large amounts of green corn or other easily fer
mentable feeds to which they are unaccustomed. Founder 
occurs suddenly. Body temperature is usually normal. 
Symptoms include poor appetite and depression, followed 
by colic and diarrhea. Animals may die in a few days. Some 
survivors may develop acute lameness. Prompt treatment 
can reduce deaths. crippling, and recurring digestive dis
turbances. 

Sheep 

If sheep, especially pregnant ewes, are withheld from feed. 
heavy losses may occur. Ewes in good flesh late in preg
nancy may incur pregnancy disease if they are without feed 
for even a short time. 

Early symptoms of pregnancy disease include listlessness 
and depression. As intoxication advances. ewes develop a 
wobbly gait, become uncoordinated, and die. 

Sheep can eat I to 3 lbs. of whole grain per day. A small 
amount of roughage will prevent digestive trouble. Drying 
feed before giving it to sheep can reduce the possibility of 
digestive problems. 

Horses 

Horses fed a maintenance ration adequate for summer con
ditions may need additional energy in their winter feed. 
However, they can tolerate reduced rations for a few weeks 
unless they are mares nursing foals. 

Swine 

Swine present few problems during periods of feed short
age. However. if you are substituting other feed, such as 
dairy feed, for regular swine feed, be sure swine have ade
quate fresh water available at all times. The salt content of 
cattle feed will produce salt poisoning in swine unless they 
have constant access to water. 
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WHAT TO DO DURING A 
POWER FAILURE IN A HOME 
During severe winter storms, your home heating system 
could be inoperative for as long as several days. To mini
mize discomfort and possible health problems during this 
time, take the following steps: 

Conserve body heat 

Put on extra clothing. If cold is severe. your bed may be the 
warmest place. Extra blankets and coverings will trap body 
heat. This is a good way to keep children warm. Farm fami
lies might consider taking refuge in the relative warmth of 
the livestock barn. 

Find or improvise an alternative heat source 

You may have alternative heating resources around your 
home. Possibilities include: 
fireplace 
wood, coal, gas, or oil stove or spaceheater 
catalytic camp stove 
electric or gas oven and surface units 
portable electric heater 
gas-fired hot water heater 

Provide fuel 
Some common materials which could be used for fuel in

clude: 
furn ace coal 
cannel coal 
furnace oil 
wood chips 
campstove fuel 
alcohol 
newspapers, magazines 
charcoal fluid lighter 
kerosene. gasoline 
straw 
firewood 
corncobs 

I) You can burn coal in a fireplace or stove if you make a 
grate to hold it, allowing air to circulate underneath. "Hard
ware cloth" screening placed on a standard wood grate will 
keep coal from falling through. 

2) Tightly rolled newspapers or magazines can be used for 
paper "logs." Before burning the "logs." stack them prop
erly to allow for air circulation. 

3) Consider burning wood, including lumber or furniture, if 
the situation becomes critical. 

CAUTION: Do not store fuels in the heated area because of 
fire danger, especially if you have highly combustible mate
rials such as gasoline or kerosene. 

Select a room to be heated 

To increase efficiency of available heat, close off all rooms 
except the one to be heated. When selecting a room or area 
to be heated. consider the following: 

I) If using a vented stove or space heater. select a room with 
a stove or chimney flue. 

2) Confine emergency heat to a small area. 

3) Try to select a room on the "warm" side of the house. 
away from prevailing winds. Avoid rooms with large win
dows or uninsulated walls. Interior bathrooms probably 
have the lowest air leakage and heat loss. Your basement 
may be a warm place in cold weather because the earth acts 
as insulation and minimizes heat loss. 

4) Isolate the room from the rest of the house by keeping 
doors closed. hanging bedding or heavy drapes over entry
ways. or by erecting temporary partitions of cardboard or 

plywood. 

5) Hang drapes. bedding. or shower curtains over doors and 
windows. especially at night. 

Provide adequate safety measures 

Safety is of prime importance in a heating emergency. Your 
chances of freezing to death in your home are small. Fire. 
asphixiation from lack of oxygen, or carbon monoxide 
poisoning are much greater dangers. unless you take ade
quate safety precautions. 

I) Do not burn anything larger than candles inside your 
home without providing adequate ventilation to the outside. 

Any type of heater (except electric) should be vented. Con
nect the stove pipe to a chimney flue if at all possible. 
(Many older homes have capped pipe thimbles in rooms 
once heated by stoves.) Or hook up your stove to the flue 
entrance of the non-functioning furnace pipe (after re
moving the pipe). 



Sometimes a stove pipe can be extended through a window 
if no other alternative exists. Replace the window glass with 
a metal sheet, and run the temporary stove pipe through the 

metal. 

2) Do not run emergency stove piping close to flammable 
materials. Be particularly careful with window-mounted 
flues. The wood sash, curtains, and shades are especially 

flammable. 

3) If you use a catalytic or unvented heater, provide plenty 
of ventilation in the room. Whenever the device is in use, 
cross ventilate by opening a window an inch on each side of 
the room. It is better to let in some cold air than to run the 
risk of carbon monoxide poisoning. 

4) Do not burn outdoor barbeque materials such as charcoal 
briquets inside -- even in a fireplace. 

5) Do not try to use bottled gas in natural gas appliances, 
unless you have converted the appliances for such use. 
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Also, flues and piping suitable for gas burning appliances 
may be unsafe for use with higher temperature oil, coal, or 

wood smoke. 

6) Designate one person as a firewatch whenever alternative 
heat sources are used. One person should stay awake to 
watch for fire and to make sure ventilation is adequate. If 
the firewatch feels drowsy, it may be a sign of inadequate 
ventilation. 

7) Keep firefighting materials on hand. These may include: 
dry powder fire extinguishers 
tarp or heavy blanket 
sand 
salt 
baking soda 
water 

RELATED HEAT LOSS PROBLEMS 
DURING A POWER FAILURE 
During a power failure, keeping warm will be a major prob
lem. However, several other related heat Joss problems 
should also be considered. 

Freezing pipes 

Jf it seems likely that the heat will be off several hours or 
more in below-freezing temperatures, you should protect 
exposed plumbing. 

I) Drain all pipes (including hot water heating pipes) in any 
rooms where temperature falls below 40°F. You may need 
to drain only portions of your system. 

2) Drain the sink, tub and shower traps, toilet tanks and 
bowls. hot water heater, dish and clothes washers, water 
pumps, and furnace boiler. 

Water for household use 

If your water pump is electrically powered, a power outage 
could restrict your water use. 

Save as much water as possible when you drain the system. 
Store the water in closed or covered containers, preferably 
where it will not freeze. 

You may also use water from your hot water heater and toi
let tanks (not the bowls) for drinking and household use. 
Water from the heating system will be unfit for drinking or 
other household use. 

Lighting 
Keep on hand a good supply of candles, matches, and at 
least one kerosene or gas lantern with ample fuel. You 
should also have a dependable flashlight with spare bulbs 
and batteries. 

Sanitation 

If your water supply is shut off, sanitation will become a 
problem. Flush the toilet only often enough to prevent clog
ging. (Disconnect the chain or lever attached to the toilet 
handle to prevent children from flushing it.) Provide cov
ered containers for disposing of toilet paper. A portable 
camper's toilet might be useful. 

Cooking 
Camp stoves or fireplaces may be used for cook stoves in an 
emergency. 

Meal-in-a-can foods such as stews, soups, canned meats, 
beans, or spaghetti require little heat for cooking, and some 
can be eaten without cooking. Cereals, breads, dried meats, 
and cheese are other "no cook" possibilities. Freeze-dried 
meals used by campers and backpackers can be prepared 
with a minimum of heat. 
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PROTECTING PLUMBING, 
SEWAGE SYSTEM, AND APPLIANCES 
DURING A WINTER POWER FAILURE 
During a power failure or other heating emergency, protect 
exposed water pipes, drains, appliances, and other items to 
prevent damage from freezing. 

Hot water system 

If you think the heat will be oil several hours or more during 
below freezing temperatures. you will need to keep exposed 
heating pipes from freezing. This can be done by circulating 
water through the pipes. or adding antifreeze to the system. 

I) CirculatinR ll'atcr. If electrical power is available. keep 
the circulator pump going. Moving water docs not freeze 
readily. However, if the room temperature drops to below 
40°F, you should probably begin to drain the pipes. 

2) Draining pipes. Most hot water heating systems arc not 
easily drained. Pipes may have to be disconnected to drain 
low points. Open the vcnh on radiators to release air so 
pipes can drain. 

3) Adding <llllifi·ee:e. Consult a heating contractor about 
adding antifreeze to your system. 

Antifreeze is poisonous and must not he allowed to get into 
the drinking water system. Make -.urc the house water sys
tem and the boiler water system. an: not connected. 

Use only antifreeze containing ethylene glycol. Do not use 
antifreeze containing methanol. (Methanol vaporizes read
ily when heated, and could cause excessive pressure in the 
system.) 

Also. make sure the antifreeze does not contain leak
stopping additives. These may foul pumps. valves. air 
vents. and other parts. 

Plumbing system 

1) Shut oil the water at the main valve. or turn off the well 
pump if it is in the house. 

2) Drain the pressure tank. 

3) Open all faucets until they drain completely. Some 
valves will open only when there i-. water pressure. If so. re
move the val vc from the faucet. 

4) Drain the entire system by disconnecting pipe unions or 
joints as close to the main valve as possible. You may use 
compressed air to blow water from pipes. 

5) Insulate undrainable pipes around their main valves. Use 
blankets, housing insulation, or newspapers. 

6) Drain toilet flush tanks and spray hoses. 

7) Disconnect the water softening unit so water can drain 
from the hard and soft water pipes. and from the controls. 
Lay the softener tank on its side to drain as much water as 
possible. Also drain controls and tubing on brine (salt) 
tanks. A brine tank itself will not be harmed by freezing. 

Sewage system 

1) Empty all drain traps by carefully removing drain plugs 
or by disconnecting traps. 

2) Blow out inaccessible traps with compressed air or add 
ethylene-glycol base antifreeze in an amount equal to the 
water in the trap (I pint to I quart is sufficient, depending 
on the size of the trap). 
3) Check kitchen sinks. bathroom sinks, bathtub drains, toi
lets, washtubs. showers. floor drains, and sump pumps. 

Appliances 

I ) Disconnect the electric power or shut off the fuel to all 
water-using units. 

2) Shut off the water supply and disconnect the hoses, if 
possible. 

3) Drain all water-using appliances. 

4) Check the water heater. humidifiers. ice-making unit of 
the refrigerator. washing machine. dishwasher. Drain the 
pumps on the washing machine and the dishwasher. Do not 
put antifreeze in these appliances. Close valves to the fur
nace, water heater. and dryer. 
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WHAT TO DO DURING A 
POWER FAILURE ON A FARM 
A winter power failure or fuel shortage can cause problems 
on farms, but being prepared can minimize the seriousness 
of these problems. 

Poultry and livestock 

To protect poultry and livestock during a power failure: 

I) Ventilate shelter. Do not close buildings tight to conserve 
heat, since animals could suffocate from lack of oxygen. 
Because oxygen will eventually be used up in mechanically 
ventilated production facilities, clear ice and snow from all 
vents. Then open vents to facilitate natural air flow. 

Poultry facilities should be equipped with knock-out panels 
for emergency ventilation. In dairy facilities, open door or 
turn cows outside. 

2) Provide water. All animals especially cattle, need plenty 
of water during cold weather. It may be possible to drive 
your water pump with a small gasoline engine and a belt. 
Otherwise, you will need to haul water. 

If you have an outside source of water, cattle can be turned 
out to it. Be sure to place sand or other gritty material on icy 
feedlots to provide good footing. 

Whatever the source of water, watch that it remains un
frozen so animals can drink it. If no water is available, dairy 
operators can feed cows their own milk as a last resort. 

3) Provide heat. Use camp stoves and heaters as emergency 
heat sources for brooders. Plan ahead to have this equip
ment ready when needed. 

4) Provide feed. Animals need extra energy for body heat 
during severe or prolonged cold weather, especially if they 
are outside without shelter. Mechanical feeders will be in
operable during a power failure. Provide for emergency 

feeding procedures. Pelleted cake or cake concentrate may 
be used for emegency feed. 

Equipment 

Unplug or tum off all electric equipment to prevent damage 
when power is restored. 

If you use portable space heaters for supplemental heat. 
close off the fuel valve as soon as possible after power is in
terrupted. (On models not equipped with safety shut-offs. 
and especially on some models with gravity feed fuel sys
tems, fuel continues to flow even when the burner is inoper
ative. An explosion or fire can result when power is re
stored.) 

Storing milk and cream 

I) Consider adding a standby power generator to handle 
vital electric equipment on the dairy. 

2) Request that the dairy pick up milk as soon as possible. 

3) You can use the intake manifold on the tractor engine as a 
source of vacuum to operate milkers that do not have a mag
netic pulsator. 

Even if you are short of extra milk storage facilities. do not 
store milk in stock tanks or other containers such as bath
tubs. Dairy plants may not accept milk that has been stored 
in anything other than regular milk storage containers. 
Check with your local dairy about policy regarding emer
gency storage of milk and cream. 

Check your tank for souring each time you add milk to it. if 
you are unable to cool your milk or have it picked up. This 
check could mean the difference between losing all or only 
part of your milk supply. 
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WINTER WEATHER 
WARNINGS-WHAT THEY MEAN 
Being familiar with terminology used by the Weather Ser
vice will help you know what to expect when weather warn
ings are issued. The following terms are used frequently in 
winter weather releases: 

1) Freezinx rain occurs when temperatures are below 32°F 
and rain freezes on impact. This causes an ice coating on all 
exposed surfaces. If the coating is heavy, falling trees or 
wires can be additional hazards. 

2) Freezinx rain or drizzle is called an ice storm when a 
substantial glaze layer accumulates. In some parts of the 
country, ice storms are called "silver thaws" or "silver 
frosts." 

3) Sleet is frozen rain drops (ice pellets) which bounce on 
surface impact. Sleet does not stick to objects, but sufficient 
accumulations can cause dangerous driving conditions. 

4) Travelers' advisor_,. means that falling snow and/or 
drifting snow, strong winds, freezing rain or drizzle will 
make driving hazardous. 

5) Heavy snow warninx.1 are issued when 4 or more inches 
are expected during a 12-hour period, or when 6 inches or 
more are expected during a 24-hour period. 

6) Blowinx and drifiinx snow result from strong winds, 
blowing falling snow, or loose snow on the ground and can 
produce sizeable drifts. 

7) Bliz:::ard warnings are issued when wind speeds of 35 
miles per hour or more arc expected with blowing or 
drifting snow. 

8) Snow squalls are brief, intense snowfalls accompanied by 
gusty surface winds. 

9) Stockmen'.1· advisories are issued with combinations of 
cold, wet and windy weather - specifically, cold rain 
and/or snow with temperatures of 45°F or colder and winds 
of 25 miles per hour or higher. If the temperatures are in the 
mid 30s or lower the wind speed criteria are lowered to 15 
miles per hour. 

10) Wind chill factor is the combined effect of wind and 
cold. A very strong wind combined with a temperature 
below freezing can have the same chilling effect as a tem
perature nearly 50 degrees lower with no wind. For exam
ple, if the outside temperature is 20°F and the air is calm, 
the wind chill temperature is the same. 20°F. But with the 
same temperature and a 30 mph wind, the effect on your 
body is the same as if the temperature were - I 8°F. A strong 
wind can make any winter temperature "chilling." Anyone 

who is outdoors exposed to low temperature and strong 
winds will be more easily exhausted and more subject to 
frostbite or even death. Stockmen should also consider the 
effect of the wind chill factor on livestock. 

Wind Velocity: 
Temperature 15 mph 30 mph 40 mph 

30°F I 1°F -2°F -4°F 
20°F -5°F - 18°F -22°F 
10°F - l8°F - 33°F -36°F 
0°F -33°F -49°F -54°F 

- l0°F -45°F -63°F -69°F 
-20°F -60°F -78°F -87°F 
-30°F -70°F -94°F -101°F 
-40°F -85°F - 109°F - I 16°F 

These terms are frequently used in winter weather releases: 
Ice 
Freezing rain 

Ice storm. silver thaw or 

Rain that freezes on im
pact 

silver frost Heavy glaze of ice 
Sleet . . . . . . . . . . . . . . . . . . . . Ice pellets that bounce on 

impact 

Snow 
Heavy snow 

Blowing and 
Drifting snow 

Drifting snow 

Blizzard 

Severe Blizzard .......... . 

Snow squalls 

Wind chill factor 

4 or more inches during a 
12-hour period or 6 or 
more inches during a 
24-hour period 

Falling or loose snow on 
the ground and strong 
winds 
Snow blowing into sizea
ble drifts 
Blowing or drifting snow. 
Wind speeds of 35 mph or 
more for 3 hours or longer 
Great density of falling 
and/or blowing snow, 
wind speeds of 45 mph or 
more and temperatures of 
I 0°F or lower 
Brief, intense snow-fall 
with gusty surface winds 
Combined effect of wind 
and cold 
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WINTER STORM SAFETY RULES 
I) Pay attention to weather forecasts and other winter 
weather releases on radio and television. 

2) Check battery powered equipment. emergency cooking 
facilities, and flashlights so you won't be without heat or 
light during a storm. 

3) Check your supply of heating fuel. Fuel carriers may not 
be able to deliver during heavy snow. 

4) Stock extra food. Include food that needs no cooking in 
case of power failure. 

5) If power is out, keep your refrigerator and freezer doors 
closed as much as possible. The food in your freezer and re
frigerator will be safe from spoilage for a minimum of 2 
days if you don't open the refrigerator or freezer at all. 

6) Prevent fires by not overheating your stove. heater. or 
furnace. Don't leave fireplaces unattended. 

7) Stay indoors during cold snaps and storms unless you are 
in top physical condition. If you must go out. don't overex-
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SAFETY RULES FOR 

ert. Be particularly careful when shoveling snow. Heart at
tack is a common cause of death during and after winter 
storms. Remember that cold winds and temperatures put ex
tra stress on your body - even if you are in good condition. 

8) Wear several layers of loose-fitting, lightweight. warm 
clothing. Layers of clothing trap warm air close to your 
body. You can remove clothing to prevent perspiring and 
subsequent chill. Outer clothes should be tightly woven, 
water repellent. and hooded if possible. Cover your mouth 
to protect your lungs from extreme cold. 

9) Get your car winterized before the cold season. Be sure 
to use snow tires or chains. Keep the fuel tank filled to pre
vent water from getting into the fuel and causing the engine 
to stall. 

I 0) If you must travel when bad weather is forecast, be sure 
someone knows where you are going and the time you ex
pect to arrive. Travel with someone else if at all possible. 

SPORTSMEN AND SNOWMOBILERS 
Hunters, sportsmen or snowmobile riders occasionally be
come lost, or injured, in severe winter weather. For this rea
son be sure someone knows where you are going and when 
you plan to return. Don't travel alone. Dress properly. If 
you do become stranded: 

I) Remain calm. Don't rush to get out immediately. You 
can easily become disoriented and lose your way during a 
snow storm. 

2) Build a shelter for the night, preferably on the leeward 
side of brush or timber. In timber country a lean-to gives 
good protection. You can construct a lean-to by using two 
"Y" poles for corners, and a sturdy cross shaft. Place poles 
from cross shaft to the ground and cover with evergreen 
boughs. 

In open country where snow is shallow and the temperature 
isn't too cold, a snow trench can provide adequate shelter. 
"Snow caves" (in snow at least 4 feet deep) provide the 
warmest shelter during cold weather. Dig your cave on the 

leeward side of a drift. Be sure that you don't locate the 
opening under an overhanging drift or in a possible ava
lanche path. 

Cover the bottom of your shelter with boughs, grass, or 
sticks if they are available. Soft, springy boughs are good 
for a mattress. 

3) Cather a fuel supply that will last throughout the night. 
Gather fuel while it is still daylight. Build a fire approxi
mately 2 feet from the shelter, using a log or piled rocks to 
reflect the heat. When daylight comes again, be prepared to 
increase the size of the fire. Try to produce as much smoke 
as possible to signal rescue parties. 

4) Remain at your shelter area unless you are positive that 
you can walk out safely. It is better to wait for rescue than to 
become disoriented and further lost. In some areas snowmo
bile clubs and other groups are organized for rescue 
operations. 
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SAFETY RULES FOR 
AUTOMOBILE TRAVELERS 
When traveling any distance by car during the winter. ob
serve these safety precautions: 

I) Before you leave, have your car checked. A thorough 
winterizing check should include: 
ignition system 
battery 
lights 
snow tires installed 
cooling system 
fuel system 
exhaust system 
heater 
brakes 
wiper blades 
defroster 
tire chains and tow chains 
antifreeze 
winter-grade oil 

2) Select alternate routes before you leave. in case your 
preferred route isn't passable. 

3) Listen to the radio as you travel, and heed latest weather 
information. 

4) Seek shelter immediately if the storm seems severe. 

5) Try not to travel alone during a storm. Two or three peo
ple are better than one because they can help each other. 
Travel with another car if possible. 

6) Make sure someone knows where you are going. when 
you leave, the time you expect to arrive. and your expected 
route. 

7) Always fill your gas tank before entering open country, 
even for short distances. You will be less likely to be 
stranded from running out of gas. In case you are stranded 
by the storm, you will have enough fuel to run the motor 
and heat the car. 

8) Drive defensively. 

9) Carry a winter storm car kit. This should include. 
Blankets or sleeping bags to keep you wai"m, or a box of 
newspapers to use as insulation 
Matches and candles for light 
Empty coffee can with plastic cover to use as a toilet 
Facial tissues and paper towels. 
Extra clothing, especially caps. mittens and overshoes 
High-calorie nonperishable food 
Compass and road maps 
Knife 
First aid kit 
Shovel 

Sack of sand 
Flashlight or signal light with extra batteries 
Windshield scraper 
Booster cables 
Two tow chains 
Fire extinguisher 
Catalytic heater 
Axe 
Plastic scraper 
Transistor radio with extra battery 
Tools - pliers, screwdriver, adjustable wrench 
Flares 

If a blizzard traps you 
I) Avoid overexertion and overexposure. Strenous acts like 
pushing your car or shoveling snow can cause a heart attack 
in cold weather conditions. 

2) Stay in your car where you are sheltered and more likely 
to be found. You can become quickly disoriented when try
ing to walk around in blowing snow. 

3) Stay calm. 

4) Keep fresh air in your car. Freezing wet and wind-driven 
snow can seal the passenger compartment and suffocate 
you. Keep the downwind window open about an inch when 
you run the motor and heater. Be sure snow has not blocked 
the exhaust pipe. 

5) Exercise from time to time by clapping hands and mov
ing arms and legs vigorously. Don't stay in one position 
long. 

6) Keep the dome light on at night to make the car visible to 
snow plows or rescue crews. 

7) Have one person keep watch. Don't allow everyone in 
the car to sleep at once. 

Emergency tools 
In a snowstorm. automobile parts can sometimes be used 
for emergency tools: 

I) A hubcap or sun visor can be used as a shovel. 

2) Scat covers can serve as blankets. 

3) Floor mats will help shut out wind and cold. Place them 
against windows on the upwind side to help reduce drafts. 

4) Engine oil burned in a hub cap creates a smoke signal vis
ible for miles. To light the oil. prime with a little gasoline, 
or use paper for starter fuel. 

5) Signal with the horn. An automobile horn can be heard 
for as far as a mile downwind. 
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EMERGENCY DISTRESS SIGNALS 
Blizzards may require long periods of isolation. If you need 
outside help during this time, use one of the following 
emergency distress signals to signal aircraft: 
Need doctor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 
Need medical supplies . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
Need food and water . . . . . . . . . . . . . . . . . . . . . . . . . . . . F 
Need fuel ..................................... L 

The international distress signal, SOS, may also be used. 

Make these signals on the ground where they will be clearly 
visible from the air. The letters should be at least I 0 feet 
tall. Use black cloth or plastic, hay, boards, or other mate
rial readily visible on the white snow. If no materials are 
available, tramp the letters into the snow, deep enough to 
create as much shadow as possible. 
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REPAIRING ICE AND SNOW 
DAMAGE TO SHRUBS AND TREES 
Ice 

Most ice damage occurs when winds rise before ice melts. 
Sometimes, however, the ice accumulation is heavy enough 
to break branches. 

To prevent ice damage to trees or shrubs, try to remove ice 
before winds cause major damage. Do not try to break ice 
off branches. Connect a garden hose to the hot water faucet 
to melt the ice. Be careful, however, not to scald or burn the 
plant with excess hot water. 

If branches have been badly damaged, remove or repair 
them as suggested below. 

Snow 

Heavy accumulations of wet snow can cause damage to 
trees and shrubs. Evergreens and weak-wooded trees are 
more susceptible to snow damage than deciduous and hard
wood trees. Snow damage is also more common to shrubs 
than to trees. since snow depth often equals or exceeds 
shrub height. Evergreen shrubs are more easily damaged 
than deciduous -,hrubs hecause there is more foliage surface 
for snow accumulation. 

To remove heavy snow accumulation. tap the branches 
lightly with a broom soon after the 'now fall-,, or as it accu
mulates. If snow has melted and refro1en, do not use this 
procedure. since you could break the hranche-,. To remove 
frozen snow, spray the -,hrubs with a hose connected to the 
hot water faucet, using caution against plant burn. 

Shrubs may also be damaged when snow from walks or 
drives is piled onto them, or when salt is used for snow re
moval along drives. walks, and streets. With a hose, wash 
off shrubs that have been splashed with salt from streets. 

Often, snow damage to evergreens is not apparent until the 
following spring, since a broken branch will retain its green 
color until warm weather. Many owners then blame the 
damage on insects, disease, or other problems. 

Repairing branches 

I) Determine whether the tree can be repaired, or if it 
should be removed completely. If the main trunk is com
pletely broken or if the tree is uprooted, it should be re
moved. Most broken branches can be either repaired or 
pruned. 

2) Some branches broken at a crotch can be lifted into 
place, then bolted and cabled. This should be done immedi
ately after the damage. If the exposed parts dry out or are 
left until spring, the wound probably will not heal. 

Removing broken branches 

BRANCH 
BOLTED 
AND CABLED 
INTO ORIGINAL 
POSITION 

1) Remove broken branch to the nearest branch or to the 
tree trunk. Never leave a ragged stub. 

2) Remove large branches with three cuts. This will prevent 
splintering and peeling of the bark on the main trunk. 
a) Make the first cut upward from the bottom of the branch 
about 12 inches from the next branch. 
b) Cut about halfway through the branch. or until the saw 
begins to pitch. 
c) Make the second cut 5 or 6 inches further out, and con
tinue cutting until the branch falls. 
d) With a third cut remove the stub cleanly without peeling. 

BRANCH TO BE 
REMOVED 

FIRST CUT SECOND CUT DO NOT LEAVE 
A STUB 

REMOVE BACK 
TO NEAREST BRANCH 
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FIRE EXTINGUISHERS 
How successfully you control a fire depends on how quickly 
you get to your fire extinguisher. your ability to operate it 
and the kind of fire extinguisher. Extinguishers are classi
fied according to the type of fire they are designed to fight. 
The classifications are: 

I) Class A fires which involve paper. wood. and cloth. A 
water extinguisher is recommended for this type of fire. It is 
operated by pulling a locking pin and squeezing a lever 
while aiming the nozzle at the base of the fire. Because 
water conducts electricity, don't use a water extinguisher to 
put out a fire involving electrical equipment. This extin
guisher will be labeled with a capital A in a green triangle. 

2) Class B fires involve flammable liquids and gases such 
as frying pan grease. gasoline and oil. A liquified gas extin
guisher that contains either carbon dioxide gas or a gas 
called Halon is used for Class B fires. By squeezing a 
handle. the liquid in the extinguisher is changed into a gas 
that flows out covering the fire. It leaves no water or pow
der residue. This extinguisher will be labeled with a capital 
B in a red square: it can also be used to fight Class C fires. 

3) Class C fires involve electrical equipment such as faulty 
wiring in a television set. motors. switches. etc. Dry chem
ical extinguishers an: best for this type of fire although a 
liquified gas extinguisher would also be effective. The dry 
chemical extinguisher contains a chemical powder and a gas 
under pressure. The operator opens a valve or punctures a 
gas cartridge attached to the extinguisher that expels the 
chemical. The heat from the fire changes the chemical to 
carbon dioxide that puts out the fire. The labeling symbol 
for this extinguisher is a capital Cina blue circle. It can be 
used on Class B fires also. 

4) A fourth classification of fire. D. is one you arc not 
likely to encounter. It involves flammable metals and needs 
a special fire extinguisher. 

There is a multipurpose dry chemical extinguisher that can 
be used against A, B, and C type fires. It could be your best 
buy, however it leaves a residue that must be removed after 
the fire is out. 

Fire Fighting Strength 

Fire extinguishers also are classified according to the size of 
the fire they can extinguish. Numbers from I to 10 appear 
before the classification letters to tell you their approximate 
strength. For example, a 5-A on an extinguisher tells you it 
can fight a fire only half as large as an extinguisher with a 
10-A rating. 

As a general rule. if you decide on a combination ABC type 
of extinguisher. be sure the A is rated with at least a 2 and 
the BC is rated with a 10. If you decide to buy two fire ex
tinguishers - A and BC - the former should have at least 
a 2-A rating the latter should have a minimum strength of 
5-BC. 

Location 

Locate a fire extinguisher near a room exit and in a visible 
place where every member of the family expected to use it 
can reach it quickly. Keep it inaccessible to small children. 

Learn all you can about how the unit operates and make cer
tain each member of the family understands its use. Check 
the maintenance directions and have it ready for use on a 
few seconds notice. 

Almost all fire extinguishers will discharge completely in 
about I 0 seconds. If the fire is not out by that time, leave 
the house closing the door behind you and wait for the fire 
fighters to arrive. 
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SMOKE DETECTORS 
Fire protection experts recommend smoke detectors as the 
best device to give warning of fires: they react much faster 
than heat-sensitive alarms. However, types of smoke vary, 
and so do the kinds of smoke detectors you can buy. 

An ionization detector is the most common smoke alarm. It 
responds rapidly to the fine particles of wispy smoke gener
ated by a fast, flaming fire from material such as paper or 
wood. Ionization detectors use a minute amount of radioac
tive material to make the air between two interior electrodes 
conduct a small electric current. Smoke particles entering 
the detector reduce the flow of current and electronic 
circuitry that sets off the alarm. 

The photoelectric detector is somewhat more difficult to 
find and is more expensive, but it responds faster to the 
most common type of house fire - the slow, smoldering 
fire that begins in upholstery or bedding. This kind of fire 
creates a smoke composed of large particles. 

The photoelectric detector operates by beaming light into a 
chamber that contains a light-sensitive photocell. When 
smoke enters the detector, it scatters the light beam and the 
alarm goes off. The average photoelectric smoke detector 
responds almost twice as fast to this kind of fire as the ioni
zation detector. 

LOCATION 

Fire protection experts recommend a smoke detector for 
each floor of a residence. For a basic two-detector system 
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IN CASE OF FIRE 
Should a fire start in your house. remember to: 

I) Get everyone out of the house quickly and call the fire 
department immediately. 

2) Determine whether your own escape route is clear. If the 
fire is small enough, run to the extinguisher and use it on the 
fire. 

3) If, after spraying, the flames are not out, leave the 
house, shutting the door behind you. and wait for the fire 
fighters to arrive. 

they advise placing an ionization detector in the hallway 
near bedroom doors. It will be heard most readily during 
sleeping hours when time is needed to escape from a fast 
fire. 

Another detector, the photoelectric model, should be lo
cated in the living area where it may be needed to pick up 
signals of a smoldering fire. It should be near the stairs of a 
sleeping area. 

For more protection a photoelectric detector can be located 
at some distance from your furnace. Smokers should put an 
extra one in the bedroom. 

You can purchase either a battery- or electric-powered 
smoke detector. Ideally one should be placed in the middle 
of a ceiling. However, it can operate effectively from any 
ceiling location if it is more than six inches from a corner. 
Wall-mounted units should be located between six and 
twelve inches from a ceiling. 

To avoid nuisance alarms don't install a detector in a 
kitchen or near a fireplace. Garages and furnace rooms are 
not good locations, either. 

Test smoke detectors at least once a month with a smoking 
cigarette. With an ionization model, a flaming match will do. 

Other rules to keep in mind are: 

I) Never open a door that feels hot. A fire may be blazing 
fiercely on the other side. 

2) When going through a smoky area, crawl on the floor. 
Smoke and heated gases tend to rise. 

3) Do not run if your clothes catch on fire. Instead roll on 
the floor to smother the flames. 
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INSURANCE - AFTER THE FIRE 
One of the most important parts of a fire insurance plan is 
having a household inventory list that is documented with 
photographs. It should be kept current and placed in a safe 
deposit box. 

If a fire occurs in your home, telephone your insurance 
agent as soon as possible. Although the agent will most 
likely visit the site of your fire soon after your contact. it is 
also wise to report the fire in writing to the insurance com
pany with a copy to your agent. 

If your policy is accessible, get it out. If it was lost in the 
fire, your agent will be able to get you a copy. 

Don't move anything, except to protect yourself or objects 
from further damage. Don't throw anything away. If you or 
a friend can take photographs of everything after the fire. 
do. You will have to itemize damaged items room by room, 
and the photos will help. 

As you take inventory. be as detailed and accurate as possi
ble. Write down when you bought the item. its original cost 
and what it will cost to replace it. Under many homeowner 
policies if your coverage was for at least 8()</r of the replace
ment value of your home. you arc entitled to full replace
ment. The company will send a contractor to estimate the 
repair costs of your home. Don't discard anything until you 
and your insurance company have agreed on a selllcment. 

If you disagree with the insurance company's oiler. sit 
down and discuss the matter in detail with the adjuster. If 
you still disagree, ask that the amount of the loss be set by 

"'appraisal." The cost of the procedure will be borne by 
both you and the company. 

A public adjuster probably will charge you from five to 15 
percent of your settlement, which includes the insurance 
payments for your living expenses while you're out of your 
home. Use a public adjuster if you don't want to do all the 
inventory and other research on your own, or if you feel you 
need an independent expert to follow up with the insurance 
company. 

Many companies will, if asked, give a cash advance to help 
you cover immediate expenses. These might include tempo
rary housing, clothing and meals. Keep all receipts. You'll 
need them when you settle with the insurance company. 

Once you and the insurance company have agreed upon the 
amount and have signed the agreement offer. the company 
will send you a check. If extensive home repairs must be 
made. the insurance company may withhold a portion of the 
settlement until the specific construction is completed. If 
your home is mortgaged. the settlement check for the struc
tural repairs may be made out to both you and the lender. 
Often the lender wi II sign the check over to you outright. 
but be sure to consult with the lender about this. 

If you arc underinsured. or your final settlement was less 
than your actual loss. you may claim the difference minus 
$100 as a deduction on your income tax return. Make sure 
you have the evidence to back up your claim in case of an 
audit. 
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DISCARDING FOOD AFTER THE FIRE 
If you have recently gone through the trauma of a house 
fire, you are probably trying to salvage as much as possible. 
That's wise, but with food use extreme caution. As a gen
eral rule, it is cheaper to replace the food than to jeopardize 
your health by taking a chance. Consult with your local 
health representative if you need advice. Some general 
guidelines are: 

1) Food, beverages and/or medicines exposed to heat, 
smoke, or chemicals should not be consumed. If materials 
were in tightly closed or sealed containers, or in air-tight re
frigerators or freezers, they may be salveageable. 

2) If home canned food has been submerged in water used 
in fighting the fire, discard it. If the jars are smoke damaged 
or there is any breakage or depositing of smoke residue, dis
card the food. If there is no evidence of submersion in 
water, breakage, smoke damage, or odor, open the food in a 
clean environment (scrubbing the jar with a chlorine solu
tion) and boil the contents for ten minutes before serving. 

Fire Protection 6 

Disinfecting cans and commercial glass jars 

Cans and commerical jars which may be contaminated but 
are not dented, bulging or leaking should be washed and 

sanitized before they are opened. 

1) Remove labels and wash in a strong detergent solution 

with a scrub brush. 

2) Immerse scrubbed containers for 15 minutes in a chlo
rine solution. Household bleaches contain from two to six 
percent chlorine. Add bleach according to amount of chlo
rine it contains and the amount of chlorine already present 
in the water. Use: 

2 tablespoons of bleach per gallon of water if bleach con
tains 2 percent chlorine, or 
2 teaspoons of bleach per gallon water if bleach contains 6 
percent chlorine. 

3) Remove containers from solution, and air-dry before 
opening. Re-label and use as soon as possible. since con
tainers may rust. Store containers where they will not be 
re-contaminated. 

REMOVING SMOKE STAINS 
From Brick or Stone 
Remove as much dirt as possible with a stiff brush. Then 
combine one ounce of a detergent containing trisodium 
phosphate or Oakite with a gallon of warm water. Wash the 
brick or stone thoroughly with this solution and rinse. 

If after this process the brick or stone is still smoke stained, 
try cleaning it with one of the following methods: 

I) Scrub with a brush and a strong solution of trisodium 
phosphate and rinse thoroughly. 

2) Mix one quart of soap jelly, 1/2 ammonia and 1/2 pound 
powdered pumice. Apply with a brush. Allow to stand 15 to 
20 minutes. Scrub and rinse well with clear water. 

3) For heavily stained stone or brick a more drastic treat
ment with oxalic acid may be necessary. Follow the direc
tions on the container. 

From Metal 
Brass fittings that have become fire-blackened and en
crusted with wood resins are difficult to restore to their 
proper luster, but it can be done. Steel wood is usually rec
ommended but it takes hours of scrubbing. Try a fine emory 
cloth such as metal workers use; you can purchase one in a 
hardware store. Rub in one direction and polish the brass 
afterwards. You can also try polishing the metal with a spe
cial brass polish or rub the surface with a cloth saturated 
with vinegar or a piece of salted lemon. 

For more information on cleaning metals, see the fact sheet. 
"Cleaning Household Metals." 
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REMOVING SMOKE ODOR 
During a fire. heat drives smoke into every accessible open
ing. Thus the smoke becomes deeply imbedded in textiles 
and other porous items. Your homeowners' insurance may 
cover the costs of having a professional smoke removal ser
vice come into your home to treat the lingering smoke odor 
and/or dry cleaning expenses for clothing, curtains and up
holstery. If not, or if the smoke odor is minimal, try placing 
small dishes of vanilla extract (imitation won't work). wine 
vinegar, or activated charcoal around the house. Any of 
these will help absorb odors. 

Removing Smoke Odors from Textiles 

If you are unable to have textiles dry cleaned. you can try 
treating the severely discolored washables by the following 
method: 

Dissolve one cup of dishwashing detergent - the type you 
use in an atomatic dishwasher - in one gallon of warm 
water. Completely submerge the items and let them soak all 
night in an enameled container such as the tub of an auto
matic clothes washer or an enameled bathroom or kitchen 
sink. 

The next day drain and launder as usual. Be careful not to 
let the detergent solution get near your eyes. You might also 
consider wearing protective plastic gloves if you have to 
treat several loads of wash this way. 

Another method for removing lingering smoke odor from 
clothing that can be bleached is as follows: 

4 to 6 tbsp tri-sodium phosphate (Two tbsp sodium hypo
chlorite can be used as a substitute.) 
I cup Lysol or household chlorine bleach 
I gallon water 
Mix well, add clothes, rinse with clear water and dry. 
Items that cannot be laundered can be scrubbed with a disin
fectant solution. 

A solution made from liquid chlorine bleach (dilute as rec
ommended on the container) is effective and safe for all 
fibers except wool and silk. Scrub the items as thoroughly 
as possible getting into the corners and crevices. Let dry 
thoroughly. 

Do not attempt to clean rayon material by this method. 
Test colored garments before using any treatment. 
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EFFECTS OF A 
NUCLEAR EXPLOSION 
A nuclear explosion releases energy in three forms: blast 
and shock - 50 percent; heat - 35 percent: radiation - 15 
percent. 

The area surrounding the site of the explosion would receive 
severe damage from tremendous heat. blast. and shock 
waves. This area would also be severely irradiated. The size 
of the area receiving severe damage would depend on the 
size of the exploded weapon. 

Fallout formation 

Any effects in outlying areas would be from radioactive 
fallout. Fallout is created when a nuclear weapon explodes 
on or near the ground. Large amounts of pulverized dirt and 
rock are sucked up into the rising fireball. The intense heat 
in the fireball fuses residual radioactive atoms to this debris. 
which becomes radioactive. These particles of radioactive 
debris - fallout - may range in size from fine to coarse 
sand. 

Fallout distribution 

The radioactive particles arc heavier than air. and settle to 
earth soon after they arc formed. Fallout. transported by the 
wind, can settle over an area extending hundreds of miles 
from the point of the explosion. 

Weather conditions. the speed and direction of winds. and 
the topography of the land would affect the distribution of 
fallout. Extensive areas would receive little or no fallout. 
Others would have heavy accumulations. 

Kinds of radiation from fallout 

Fallout particles give off two types of harmful radiation. 
gamma rays and beta particles. 

I) Gamma ra_\·s are similar to X-rays. They are deeply pen
etrating and can damage body cells. Although all cells are 
subject to damage. bone marrow cells and cells in the intes
tinal lining appear to be particularly sensitive. Fortunately. 
most animals can repair some radiation damage by 
replacing cells or increasing the activity of undamaged 
cells. 

2) Beta particles cannot penetrate as deeply as gamma 
rays, but they can also damage living cells. Beta particles 
can cause severe skin burns if fallout is retained on the skin. 
and they can damage cells in the digestive tract if fallout is 
ingested wirh food or water. 

Measuring radiation 

A unit of radiation exposure is called a Roentgen (R). In
struments can measure the number of radiation exposure 
units in a given period. Total radiation exposure over acer
tain period of time is often referred to as a total dose, such 
as 700 R over a 7-day period. 

After fallout is deposited. radiation levels decrease with 
time. Radiation levels decrease rapidly at first. and then 
more slowly. The decrease of radiation level with time is 
called "decay ... 

Distance decreases radiation dose. The further you are from 
the radiation source. the smaller the dose you would re
ceive. Also. the more total weight of material (shielding) 
between the radiation source and yourself. the smaller the 
dose you would receive. 
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WARNING SIGNALS 
[)iffcn:nt cities and towm use outdoor warning devices in 
different ways. Some use two "standard" signals (sec 

below) - one to warn of an enemy attack. and another to 
warn of a peacetime emergency. 

Check with your local Emergency Management Agency to 
learn what signals are used locally. Know your communi
ty\ warning signals. what they sound like. what they mean. 
and what actions to take when you hear them. Two 
"standard" warning signals are the attack warning signal, 
and the attention or alert signal. 

Attack warning signal 

This signal (a wavering sound on sirens or a series of short 
blasts on whistles. horns or other devices) means that an en
emy attack has been detected. If you hear this signal. take 
protective cover immediately. Warning time before the ar
rival of enemy weapons will vary according to location. If 
you hear this signal: 

I) Go to shelter immediately. unless your local government 
has given other instructions. Public fallout shelters arc 
marked with this sign: 

2) Once inside the shelter. tune in to a local radio or TV 
station for official information and instructions. Do not tie 
up telephone lines to get information. 
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3) Improvise fallout protection if there is no public or pri

vate shelter available. 

4) If there is a nuclear flash. take cover inswnr/_,. in the best 
place you can find. By finding cover within seconds you 

could avoid serious burns or injury. 

5) Never look at a nuclear flash or fireball. It could cause 

permanent blindness. 

6) If no cover is available, lie curled up on your side. and 
cover your head with your arms and hands. After heat and 
blast waves, get protection from fallout (which will arrive 
later) by moving to a fallout shelter as soon as possible. 

Attention or alert signal 

This signal is used by some local governments to get citi
zens' attention during a threatened natural disaster or other 

peacetime emergency. 

This signal is a 3- to 5-minute steady blast on whistles. 
horns, or other devices. 

If you hear this signal. tune in to local radio or TV stations. 
and broadcasted instructions. Do not use the telephone to 
get information. Telephone lines will be needed for official 
calls. 

RURAL FIRE DEFENSE 
Basic fire prevention measures will help reduce the possibil
ity of damage from spreading fires after a nuclear 
explosion. 

I) Know the basic rules of fire prevention and how to apply 
them. 

2) Know how to report fires and how to extinguish small 
fires. 

3) Clean up around the house. Remove fire hazards from 
attics, closets, storage areas. basements, and garages. 

4) Keep the area around the house. fuel tanks, and out
buildings free of grass, weeds, and debris. 

5) Keep fire fighting tools on hand. These should include a 
shovel. rake. water bucket. axe and fire extinguisher. Tools 

should be in good condition and kept in strategic locations. 

6) Be sure that your farm has an adequate. easily accessible 
water supply from an irrigation ditch, water tank. cistern or 
pond. If water pressure is good, keep a garden hose on hand 
to use in case of fire. 

7) Maintain an all-weather fire lane. Keep the lane clear so 
that fire equipment and other vehicles can move freely. 

8) Have a good communications system to report fires 
promptly. 

9) Prepare and maintain firebreaks or plowed fire lanes 
through farm and woodlands. 
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SUPPLIES FOR HOME SHELTER AREA 
A well-stocked home shelter area is a necessary part of any 
family's emergency preparedness. 

During a disaster. weather, road conditions. sickness or 
injury could make travel to puhlic shelters impossihlc. 
Some families. especially those in rural or suhurhan area~. 
may live too far from puhlic shelters to reach them in time. 
Puhlic shelters in some communities may he inadequately 
stocked or too small to accommodate everyone in the 
community. 

Under these conditions a home shelter area can provide pro
tection during a disaster. Such a shelter can he designed to 
serve in a natural or nuclear emergency. The area should he 
in a part of the house he low ground and away from ouhide 
walls. 

Necessities 

To help you survive any length of time in a shelter you 
should have a 2-wcck supply of the following items: water: 
food: sanitation supplies: any special foods or medicines 
(such as insulin. heart tahlets. diahctic foods or hahy foods) 
needed hy family mcmhcrs: and fire fighting equipment. 

Other important items 

In addition to these minimum necessities. other important 
items could make your stay in the shelter safer and easier. 
These include: hedding: extra clothing: cooking and eating 
utensils: general emergency tools: reading materials. 
games. and hohhy materials to help pass time. 

All of these items need not he stored in the shelter area. hut 
they should he kept where they can he quickly found and 
moved to the shelter area in a time of emergency. 

Water 
You could survive many days without food. hut a daily sup
ply of water is essential for life. Wu/er is 1he mo.11 i1111111r1w11 
item to hm'c' on hund in u sheller <lrl'<I. You should have a 
2-wcck supply of water for each family memhcr. At least 2 
quarts of water per person daily is recommended. For a 
2-wcck period. this would amourit to 7 gallons per person. 
If space permits. keep a gallon per person daily or 14 gal
lons per person for a 2-wcck period. Other forms of liquid. 
such as canned fruit juice. may he suhstitutcd for part of the 
water if space is limited. 

Store the water in scaled plastic ( unhreakahlc J containers. 
Water that has hecn stored for some time may develop an 
unpleasant taste. hut will he safe to drink. 

In addition to drinking water. you will need a supply of 
water for washing dishes. preparing food and keeping 
clean. Keep in mind that your home contains additional 
sources of safe water. If the main water line was turned off 

before the emergency. the water in your pipes will be safe to 
use. Also. water in your hot water heater and toilet tanks 
(not the howls) is safe. 

Water purification materials 

Include a water purification agent in emergency supplies. 
This material will he necessary if you must use water from 
sources that may not he clean. 

Water puri/ic{//ion whld.1 are availahlc at most drug stores. 

Iodine or ordinarr household hleuch can he used to purify 
water. Chlorine should he the only active ingredient in the 
bleach. Never use a hlcach containing soap to purify water. 
You will also need clean cloth and an eye dropper. Cloudy 
water should he filtered through several thicknesses of clean 
cloth and allowed to settle before you purify it. 

When purifying water. use 4 water purification tahlets. or 
12 drops iodine. or 8 drops chlorine bleach for each gallon 
of water. If the water is cloudy even after filtering. douhle 
the amount of purifying agent. 

Food 
Most people could get hy on ahout half as much food as 
usual during their time in the shelter. However. you should 
keep a 2-weck supply of non-pcrishahle food for shelter 
use. Rotate this food with regular food supplies to insure 
freshness. 

Since gas or electricity could he cut off duri11g an emer
gency. stock food that needs little or no cooking and is 
packaged in containers small enough so the family can cat 
the contents at a single meal. eliminating the need for 
refrigeration. 

When preparing food. never try to use open !lames or char
coal hurncrs in a shelter area. These require open-air venti
lation. and fumes could cause asphixiation if hurncrs arc 
used inside. Do not store volatile fuels such as kerosene or 
gasoline in a shelter area. It is hcttcr to cat cold food than 
risk fire. explosion. or poisoning from fumes. 

When choosing food supplies for shelter storage. include 
those which: your family likes: require little or no water for 
preparation: can he eaten without heating: arc packaged in 
one-meal sizes: require minimum storage space: have a long 
shelf-life: can he rotated in your home food supply: and 
contain water substitutes (such as canned fruit. vegetables. 
or fruit juices J. 

Some nutritious. easily stored foods to keep in your home 
shelter might include: 

I J Be1·eragc.1. Powdered coffee. tea. milk. canned milk. 
canned fruit and vegetable juices. 



2) Prepared foods. Canned hash, spaghetti dinners, 
salmon, tuna, chicken and noodles. baked beans and frank

furters. corned beef. 

3) Canned veKetables andfruits. These also provide liquid. 

4) Spreads for sandwiches and crackers. Peanut butter, 
cheese spreads, canned meat spreads. 

5) Crackers and cookies. 

6) Canned or dry packa{?ed soups. 

7) SeasoninKs. Sugar, salt. pepper. 

8) Special foods f(Jr infants or invalids. 

Cooking and eating utensils 
Include pots, pans. knives, forks, spoons, plates, cups, 
measuring cup, bottle opener. can opener, and pocket knife. 
If possible, these items should be disposable paper or plastic 
to eliminate washing. 

Sanitary supplies 
Since you may not be able to use your regular bathroom 
during a disaster, your home shelter area should be 
equipped with sanitary facilities. 

Have on hand a portable camper's toilet, if possible. Or 
construct an emergency toilet from any watertight contain
er (garbage can, pail, or bucket) with a tight-fitting lid. 

Keep a larger covered container into which the contents of 
the small container can be emptied after each use. Linc both 
containers with plastic bags. and keep extra bags on hand. 
After each use add a small amount of disinfectant chlorine 
bleach to check odor and germs. Be sure the lid is replaced 
snugly. Include another covered container for garbage. 

The following sanitary supplies should also be available: 
newspapers 
toilet paper 
sanitary napkins 
disinfectant bleach 
deodorizer 
small wash pan 
soap 
towels 
safety razor and blades 
toothbrushes and tooth paste 
combs and brushes 

Medical supplies 

A first aid kit (containing bandages, antiseptic. and other 
items) should be kept in your shelter area along with a first 
aid handbook. Include any special medicines regularly 
taken by family members. In addition, some member of 
the family should be trained in first aid. The following med
ical supplies are recommended for a well-stocked first aid 
kit: 
adhesive tape, roll 2" wide 
applicators, sterile cotton-tipped 
antiseptic solution 
aspirin tablets, 5 gram 
bandage, sterile roll 2" wide 
bandage, sterile roll 4" wide 

bandages, large triangular (37" x 37" x52") 
band-aids, can of plastic strips, assorted sizes 

cotton, sterile absorbent 
cough mixture 
diarrhea medication 
dressings, sterile ( 4" x 4") 

ear drops 
first aid handbook 
laxative 
motion sickness tablets (for nausea) 
nose drops (water soluhlc) 

petroleum jelly 
rubbing alcohol 
smelling salts 
safety pins, assorted sizes 
soap 
specific medications recommended by physician 
scissors 
splints, wooden ( 18" long) 
table salt 
toothache remedy 
thermometer 
tweezers 
water purification materials 

Bedding and clothing 

Other important shelter supplies include bedding and at 
least one change of clothing (especially underwear and 
socks) for each family member. Camping equipment such 
as sleeping bags and air mattresses, along with extra blan
kets, could be stored in the home shelter area. 

Someone in the house should be assigned the responsibility 
for collecting blankets and pillows and bringing them to the 
shelter area at the time of the emergency. Folding cots, 
tables, and chairs, although not essential for survival, could 
make the stay in the shelter much more comfortable. 

Infant supplies 

Families with babies should keep on hand a 2-week supply 
of infant needs. Include canned milk or baby formula, dis
posable diapers, bottles and nipples, rubber sheeting. blan
kets, and baby clothing. 

Since water for washing may be limited, you should plan to 
have on hand more baby clothing and bedding than you 
would normally need. 

Emergency equipment 

Two of the most important items for a home shelter area are 
a battery operated radio and a flashlight with a supply of ex
tra batteries. Flashlight or candlelight might be your only 
light if electricity were cut off. A battery powered radio 
could provide a vital link with the outside, giving informa
tion about the emergency, and telling you when it is safe to 
leave your shelter. 

You should also keep fire fighting tools on hand. Include a 
hand-pumped water-type fire extinguisher. Vaporizing 
liquid-type extinguishers are not recommended for use in 
small enclosed areas, because of the danger from fumes. 

Other handy items to include are pliers, a screwdriver, ham
mer, wrench, crowbar, saw, axe, shovel, broom. and rope. 



Miscellaneous items 

Some provision should be made for psychological well
being. Reading materials, paper. pencils and crayons, 
games and puzzles, playing cards. a wind-up or battery-
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operated clock. and a calendar may help pass the time and 
eliminate boredom if the stay in the shelter should be 
prolonged. 

COMBINED FAMILY /LIVESTOCK 
FALLOUT SHELTER 
It is possible to combine a dairy barn and family fallout 
shelter. Although construction of such a shelter is costly, it 
would provide maximum protection for valuable breeding 
and production stock. This facility would provide: 

I) A year-round production unit that would require mini
mum change for emergency use. 

2) A family protection area allowing the operator to care 
for animals during a fallout emergency. 

3) All manually accessible feed stored inside the shelter. 

4) Stored hay and straw for use as shielding. 

5) Temporary housing, feed and water for other livestock. 

6) An auxiliary power generator. 

7) A safe water supply. 

Contact your county Extension agent or local Emergency 
Management Agency headquarters for details. 
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IMPROVISING FALLOUT 
PROTECTION FOR YOUR FAMILY 
During a nuclear emergency, if you have no preplanned 
shelter, improvise fallout protection. 

An improvised shelter may not give as much protection 
from fallout radiation as a permanent shelter, but any pro
tection is better than none. 

Materials 

Use any shielding materials that you have on hand. Dense 
heavy materials are best. Shielding material absorbs and de
flects the radiation from fallout particles. The walls and 
ceilings of standard buildings offer some protection, but are 
usually inadequate. 

Shieldinx materials equivalent to 4 inches of concrete 
5 to 6 inches of bricks 
6 inches of sand or gravel 
7 inches of earth 
8 inches of hollow concrete blocks 
6 inches of concrete blocks filled with sand 
10 inches of water 
14 inches of books or magazines 
18 inches of wood 

Any of the following materials will help increase protection 
from radiation: 

1) Concrete blocks, bricks, sand, earth 

2) House doors taken off their hinges (especially heavy 
outside doors) 

3) Dressers, chests or other heavy furniture. Fill the draw
ers with sand or earth after moving the furniture. Other
wise. it might be too heavy to carry or might collapse while 
being carried. 

4) Trunks. boxes, cartons (fill with sand or other heavy 
material after placing in position) 

5) Tables, bookcases 

6) Large appliances such as washers, dryers, freezers, 
refrigerators 

7) Books, magazines, stacks of firewood or lumber 

8) Flagstones from outside walks and patios 

9) Child's swimming pool filled with water 

I 0) Patio planters filled with earth 

Location 

The best place for a shelter is in a below-grade basement 
storm cellar. Shelters can also be improvised in the crawl 

space under your house, or on the ground floor if there is 
no basement or crawl space. If there is time, you could dig 
an outdoor shelter. 

INDOOR SHEL TEAS 

Basement shelter 

1) Place furniture. large appliances or other shielding mate
rial in the most protected corner of the basement. Furniture 
or appliances can serve as the "walls" of your shelter. 

2) Place doors or large table over furniture to serve as the 
"ceiling." 

3) Pile as much shielding material on top of the doors as 
they will support. 

4) Stack other shielding material around the "walls." 

5) When all persons are inside the shelter area. block the 
opening with shielding material. 

Another way to improvise a basement shelter area is to 
place a large sturdy table in the corner of the basement: 

1) Place shielding material on top of the table. 

2) Place shielding material around the table. 

3) After all persons are inside the shelter space, hlock the 
opening with shielding material. 

Storm cellar shelter 

A below-ground storm cellar can be used as an improvised 
fallout shelter. but additional shielding material may be 
needed to provide adequate protection from fallout 
radiation. 

I) If the existing storm cellar roof is made of light material 
such as wood, cover it with a foot of earth or with the equiv
alent thickness of other shielding material. You mm· need to 
add posts or braces to support the extra ll'eixht. 

2) After all occupants are inside the shelter space, block the 
entranceway with concrete blocks, sandbags, bricks, earth. 
or other dense shielding material. Leave a few inches open 
at the top for ventilation. 

3) If no shielding material is available for the entranceway. 
occupants should stay as far away from it as possible. 
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SHEL TEA MANAGEMENT 
To remain healthy, persons in a home fallout shelter would 
need to stock adequate food and water supplies and provide 
for sanitation. 

Water 

The average person in a shelter would need at least I quart 
of water or other liquids per day. 

A rationing plan might be needed if supplies are short. Oc
cupants of a fallout shelter should drink the water they know 
is uncontaminated for as long as it is available. In addition 
to water stored in containers there may be uncontaminated 
water available from other sources: 

I) The hot water tank may contain 20 to 60 gallons of un
contaminated water. 

2) Water in the toilet tank (not the bowls) would be safe. 

3) Water in the pipes is safe to use. as long as the main 
valve has been closed. To use this water, turn on the faucet 
located at the highest point in the house; then draw water 
from the faucet located at the lowest point in the house. 

4) If it is necessary to use water from "suspicious" sources 
such as from uncovered ponds of cisterns. filter and purify it 
before use: 
a) Strain the water through several thicknesses of clean 
cloth or paper towels to remove fallout particles. or let the 
water settle in a container for 24 hours. A handful of clay 
soil in each gallon of water will help the settling process. 
b) After the solid particles have been removed. boil the 
clear water for 10 minutes. or add a water purifying agent to 
it. Water purifying agents include: water purifying tablets (4 
tablets/ gallon of water); 2<:4 tincture of iodine ( 12 
drops/gallon); liquid chlorine bleach (8 drops/gallon). Do 
not use bleach containing soap or any active ingredient 
other than hypochlorite. 

Food 

Food may need to be rationed if supplies are inadequate. 
Half the normal food intake would be adequate for most 
people, except for pregnant women or growing children. 

Sanitary food preparation and storage is especially impor
tant to prevent illness. Keep all food in covered containers. 
Keep cooking and eating utensils clean. Keep all garbage in 
a covered container. Sanitize dishes and cooking utensils 
following their use by dipping them in a chlorine solution 
( 11/" TBS. chlorine bleach/gallon of water). 

Sanitation 

Use a portable camper's toilet if one is available. An emer
gency toilet can be made from a watertight container with a 
snug-fitting cover. If the container is small. have on hand a 

larger covered container in which to empty the contents for 
later disposal. Each container should be lined with a plastic 
bag. 

For children or older persons, use a seat from a regular toi
let, or improvise a seat by cutting a hole in a wooden chair. 

After each use, add a disinfectant such as creosol or chlo
rine bleach to keep down odors and germs. 

Time out of shelter 

Listen to the radio for instruction from authorities concern
ing radiation levels, and when to leave shelter. As radiation 
decays. short periods of time outside the shelter will be 
possible. 

Recommended Maximum Work Time per Day for Areas 

Contaminated by Radioactive Fallout 

(Total exposure would not be over 25riday; 100r/week; or 200rilifetime) 

Maximum work time when gamma radiation 
Entry time level 1 hour after bomb burst is-

after 
bomb burst 10r/hr 30rlhr' 100rlhr' 300rl hr2 1.000rihr3 3.000r;hr3 

Hours Hours Hours Hours Hours Hours 
1 hour No limit 1 
2 hours 3 
3 hours 5 0.4 
7 hours 17 2 0.8 

20 hours No limit 13 3 
1 day 16 4 1 
1 week No limit 7 2 0.8 
1 month 11 3 1.2 
6 months 16 5 1.8 
1 year 19 6 2 

'Based on basement-type shelter between work periods. 

2Based on underground shelter between work periods for first week; after that 
basement type shelter will suffice. 

3Based on underground shelter between work periods. 

Crawl space shelter 
Some houses without basements have a "crawl space" be
tween the first floor and the ground beneath the house. If 
you have a crawl space under your house. and if the house is 
set on foundation walls rather than on pillars, you can im
provise fallout protection there. 

I) Create access to the crawl space through the floor or 
through the outside foundation wall. 

2) Locate the crawl space shelter as near to the center of the 
house and as far away from outside foundation walls as 
possible. 

3) Place shielding material around the shelter space. Use 
bricks or blocks if possible, or containers filled with sand or 



earth. Place the material from the ground level up to the first 
floor of the house, so that the shielding material forms the 
"walls" of the shelter area. 

4) On the floor above, place other shielding material to 
form a "roof" for the shelter space. 

5) If time permits before fallout arrives, dig out more earth 
and make the shelter space deeper, so you can stand erect or 
sit up in it. 

Ground floor shelter 

Stack furniture and appliances, plus doors, lumber, and 
stacks of other shielding materials, to create an enclosed, 
shielded space. If possible, use boxes filled with sand or 
earth, and fill drawers of furniture with sand or earth. 

I) Select an inner hall, inner room, or large clothes closet 
on the ground floor away from outside walls and windows. 

2) Stack furniture and appliances, doors, lumber, and other 
shielding material to create an enclosed shelter space. If 
possible, use boxes filled with sand or earth, and fill furni
ture drawers with sand or earth. 

3) If there is no room for shielding material in a closet or 
small room, place the material on the other sides of the 
walls. and on the tloor overhead. 

OUTSIDE SHEL TEAS 

If your home has no basement, no storm cellar, and no pro
tected crawl space, it may be possible to dig a shelter in 
your yard before fallout arrives. 

L-shaped trench 
I) Dig an L-shaped trench about 4 feet deep and 3 feet 
wide. One side of the L should be long enough to accommo
date all family members. The shorter side of the L will serve 
as an entrance and will reduce the amount of radiation 
getting into the shelter space. 

2) Cover the entire trench with lumber or doors. Leave 
about 2 feet on the short side of the L for access and 
ventilation. 

3) Pile I or 2 feet of earth on top of the lumber or doors. Or 
use other shielding material such as blocks or bricks. 

4) If necessary, reinforce the walls of the trench, as well as 
the lumber or doors to prevent them from collapsing. 

Lean-to 
I) Dig a shallow ditch, 6 inches deep and 6 inches wide. 
parallel to and 4 feet from an outside wall of your house. 

2) Remove the heaviest doors from the house. Place the 
bottoms of the doors in the ditch so they won't slip. Lean 
the doors against the wall of the house. 

3) Pile I to 2 feet of earth or sand on the doors. Stack or 
pile other shielding material at the sides of the doors, and 
also on the other side of the house wall. 

4) If you have time. dig out more earth from the shelter 
space to make it deeper. 

5) Dig shallow ditches for rain water drainage. 
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TREATING RADIATION SICKNESS 
Radiation "sickness" may he caused hy exposure to gamma 
radiation. The severity ol radiation damage will depend on 
the total radiation dose received in a given period of time. 
Generally. if a person received a large dose of radiation in a 
short period ol time. he would he less likely to recover than 
a person who received the same dose over a longer period of 
time. Body cells arc usually ahlc to repair themselves from 
small radiation doses. 

Symptoms 

Symptoms of radiation "sickness·· may appear several days 
after exposure. Early symptoms might include: lack of ap
petite. nausea. vomiting. fatigue. weakness. headache. 

Later. the patient might show some ol the following symp
toms: sore mouth. loss of hair. hleeding gums. hlecding un
der the skin. diarrhea. 

All of these symptoms would prohahly not he evident at one 
time. Some people might show only a few symptoms. Also. 
many of these symptoms can he caused hy other diseases. 

Treatment 

No special medicines can cure a person of radiation "sick
ness ... Sometimes hody cells will repair themselves. Radia
tion sickness is not contagious or infectious. One person 
cannot "catch" it from another. 

The patient should he made as comfortahle as possihlc. 
Keep him lying down. comfortahly warm. and resting. 

1) Give the patient aspirin for headache or general discom
fort - 2 tahlets every 3 to 4 hours (half a tahlct for a child 
under 12). 

2) Motion sickness tablets may help relieve nausea. 

3) For hleeding gums or sore mouth. use a mouthwash 
made up of a half teaspoon salt to a quart of water. 

4) For vomiting or diarrhea. have the patient drink a glass 
of salt and soda solution (one teaspoon salt and one-half tea
spoon soda to a quart of cool water). Diarrhea medication or 
a mixture of kaolin and pectin may help relieve diarrhea. 

EXPECTED EFFECTS OF ACUTE WHOLE-BODY RADIATION 
EXPOSURES' 

Acute Exposure 
(Roentgens) Effect 

0-25 No obvious injury. 
25-50 Possible blood changes but no serious in1ury 
50-100 .. Blood-cell changes. some in1ury. no disability 
100-200 Injury. possible disability. 
200-400 Injury and disability certain: death possible 
450 Fatal to 50 percent: LD 50 30' 
600 or more Fatal. 

'From Civil Defense Information for Food and Drug Officials ... prepared by the 
Food and Drug Administration. U.S Department of Health. Education and Wel
fare, December 1956 

2LD 50 30 - The quantity of radiation in roentgens that kills 50 percent of the 
exposed individuals within 30 days after exposure. 
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GENERAL PROCEDURES FOR 
PROTECTING LIVESTOCK AND 
POUL TRY FROM FALLOUT 
Advance planning will help you protect your livestock and 
poultry during a nuclear emergency. 

To take advantage of all possible resources, inventory your 
facilities and needs. Plan for shelter and ventilation, feed, 
water, and an emergency power supply to give animals their 
best chance for survival. 

Shelter 

In a fallout area, livestock housed in farm buildings have a 
better chance of surviving than those outside. 

I) Decide which huilding1 offc'r xreatest protection from ra
diation. A number of farm buildings can be adapted for use 
as shelters. Barns, milking parlors, trench silos. machine 
shed. garages, corn cribs. swine or poultry buildings are 
possible livestock shelters. Some building offer greater pro
tection than others, depending on their construction and 
shielding mass. (See table below.) Plan to place valuable 
animals in the best shelters. 

LIVESTOCK AND POULTRY ATTENUATION FACTORS• 
ACCORDING TO TYPE OF SHELTER 

Attenuation factors Type of shelter 
. 70 No significant shelter - tree running or grazing 

animals. 
.65 

.60 

.50 

.40 

.35 

.30 

.20 

.15 

.10 

. 05 

Open sheds; animals free to run in shed or adja
cent small lot only. 
Smaller poultry houses and shelters; many 
openings. 
Sheds on side of larger buildings, considerable 
openings; stock confined. 
Large poultry houses; one floor; numerous 
openings that can be covered with canvas. 
Medium-size barns with haylofts; frame; few 
windows; low foundations; empty. 
Very large, all frame, two-story barn; empty of 
hay. 
Very large frame barns; two story; 2 It. founda
tion; few windows: empty of hay. 
Large barn; full frame; no foundation above 
floor; 25 It. baled hay. 
Large barn; half bank; one wall cement block 
foundation; 12 ft. baled hay. 
Full cement block ground floor; 25 ft. baled hay . 

·An attenuation factor of .05 means that all but 5 percent of the lull, 
whole body, unprotected dose has been shielded out. 

2) Provide additional shieldinx ./(Jr inadequate shelters, or 
remodel huildinxs to increase radiation protection. The 

table below can help you estimate how much shielding (ra
diation reduction) your shelters will provide livestock. 

PERCENT OF OUTSIDE RADIATION LIVESTOCK CAN USUALLY 
RECEIVE WITHOUT ILLNESS SYMPTOMS 

Percent of 
Distance Unprotected radiation that 
downwind radiation dose livestock and 
from accumulated poultry can usually 
explosion during 2 weeks receive without 
(miles) (Roentgens) illness symptoms· 

50 13,000 2 % 
100 8,000 3.0% 
200 4,000 6.0% 
300 2,000 10 % 
400 1,000 20 % 
500 300 70 % 

·An exposure dose of 250 Roentgens. 

Placing earth, hay, sacked feed or fertilizer. concrete blocks 
or other materials over and around exposed walls of shelters 
will increase their shielding effectiveness. (Placing extra 
weight on roofs may require additional bracing to prevent 
collapse. Check with a contractor.) 

You may wish to remodel existing buildings by filling cores 
of concrete blocks with sand or gravel, or by raising win
dowsill heights. 

3) Decide how man.v animals can he sheltered and deter
mine priorities f<Jr shelterinx stock. Providing shelter and 
care for all livestock may be impractical if not impossible. 
Plan to give dairy cows and best breeding stock the most 
protected places in shelters. 

4) Feed from uncontaminated sources if sheltering is impos
sible. It may be impossible to shelter some animals such as 
range cattle or sheep. When no shelter is available, supple
mental feeding to reduce their consumption of contaminated 
pasture will help reduce animals' internal radiation 
exposure. 

Space and ventilation 

I) A primary limiting factor in sheltering animals will be 
ventilation. Recommended ventilation rates are shown 
below. 



Ventilation Required in Animal Shelters 

Cfm/Animal Cfm/Animal 
Animal Winter Summer 

Cattle 
400 lb. calf 30 80 
800 lb. dairy 70 200 

1000 lb. 100 225 
1600 lb. 130 300 

Hen '/2 6 

Sheep 
Nursing ewe 10 30 
60 lb. lamb 7 20 

Swine 
Sow and litter 50 100 
100 lb. hog 15 40 
200 lb. hog 25 75 

2) Do not plan to usefansfor ventilation. It is better to give 
optimum shelter space to the best animals than to try to shel
ter all animals and lose them from overcrowding. If you 
must use fans, plan to set them at a low speed to reduce air 
intake velocity to below 150 feet per minute. An emergency 
power source may be needed for fans. 

Feed and water 

Plan to protect feed and water from fallout. If animals ingest 
fallout particles they will be exposed to internal radiation. 
Animals should be withheld from fallout-contaminated feed 
or pasture for at least the first 48 hours after the arrival of 
heavy fallout. To conserve limited shelter supplies, animals 
could be kept in shelter for a few days without feed. 

1) Plan for an emergenc_v water supply. Safe water will be 
animals' most crucial need - even more important than 
feed. Since you may be unable to care for livestock for at 
least 48 hours during the period of heavy fallout, provide a 
48-hour emergency water supply in livestock shelter areas. 
Water could be stored inside the shelter in 50-gallon drums. 

2) Protect other water supplies before.fallout arrives. Cover 
stock tanks with plastic sheeting or canvas. Tightly covered 
cisterns would be safe if roof water were diverted from 
them. Water from a running spring would be safe. Well 
water would also be safe but wells might need to be hand 
pumped if electrical power were off. Water in an exposed 
pond would be contaminated, but radiation levels would 
probably decrease rapidly. Obtain drinking water from an
other source, if possible, until water is known to be safe. 
River water would probably be safe after a few days unless 
it rained. 

3) Feed stored in buildings would be protected from fallout 
particles. You can keep fallout particles out of other feed by 
covering it with plastic sheeting or canvas before fallout 
arrives. 

4) Most livestock can survive for a short time on half their 
normal rations. When animals have been off feed for 48 
hours or more, feed them one-half their normal rations for a 
day. Then increase their rations by 1 lb. a day per animal 
until they are back to normal feed. 

Animals can survive on the following minimum rations for 
several months. Additional protein would be needed to 
build tissues. 

Water/Day 

Beef cow 7 gal. summer 
(pregnant) 6 gal. winter 

Beef cow 9 gal. summer 
with calf 8 gal. winter 

Beef calf 6 gal. summer 
400 lb. 4 gal. winter 

Brood sow 4 gal. summer 
with litter 3 gal. winter 

Brood SOW 1 ·2 gal. summer 
(pregnant) 1 gal. winter 

150 lb. gilt 1 gal. 
or boar 

Ewe % gal. 
Dairy cow 9 gal. summer 

7112 gal. winter 
Laying 5 gal./100 birds 
Broilers 5 gal./100 birds 
Turkeys 12 gal./100 birds 

Emergency power 

Feed/Day Space/Animal 

10·15 lbs. 
legume hay 
12·18 lbs. 

legume hay 
8-12 lbs. 

legume hay 
8 lbs. 
grain 
2 lbs. 
grain 
3 lbs. 
grain 

3 lbs. hay 
10-18 lbs. 

hay 
17 lbs.1100 birds 
10 lbs.1100 birds 
40 lbs.1100 birds 

(sq. ft.) 
24-36 Extended 
hrs. Periods 

20 35 

40 70 

15 25 

25 45 

14 25 

5 8 
8 12 

20 35 
0.5 0.6 
0.3 0.4 
2 4 

Electric power may be out for some time following a nu
clear emergency. You may wish to provide an emergency 
generator to furnish power for essential electrical equipment 
such as well pumps, milkers, coolers, lights, and ventilating 
equipment. Consult your power supplier for details on gen
erator size and installation instructions. Be sure to locate the 
generator where it can be used in an emergency with mini
mum risk to the operator. 
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PROTECTING BEEF 
CATTLE FROM FALLOUT 
Range operators 

Although it is difficult for range operators to protect range 
stock. several procedures may help reduce animals' accu
mulated radiation dose: 

I) l(wu have time hefi1re.fi1/fou1 w-ril'es. dri1·e rnllle to the 

hes! natural shelter. Canyons. caves, ravines. forests. and 
wood lots offer some protection. If your range is adjacent to 
modern highways. you may have access to cattle under
passes or highway underpasses where cattle could be 
penned. Cattle confined in corrals would shield each other 
to a limited extent. Any shelter is better than none. 

2) Afier.fi1!10111 arri1·e.1. tn· to pre1·en1 cattlefi·om t-;ra:::int-; 011 

conwminmed /)(fs/llr£'.\. If possible. feed them stored or 
stacked hay. ensilage from a silo or trench. or stored grain. 
This will limit the amount of contaminated forage cattle will 
ingest from the range or pasture. 

3) Care .fiw .fimndatio11 stock kept 011 the .fim11. Generally. 
these animals arc the most valuable. and should receive pri
ority care and shelter. 

4) Prm·ide 1111co111w11i11atnl 11·a1er. i(pos.1ihle. Under most 
conditions. range animals cannot be prevented from drink
ing from ponds. lakes. rivers. and streams. Fortunately 
most fallout particles arc heavy and will settle. Water from 
covered sources such as springs and wells would be essen
tially free of contamination. 

Farm operators 

To help stock survive. farm operators should plan to pro
vide shelter. feed and water: 

I) Decide 1\'hich huildinp pro1·ide greatest protection .for 

rour a11imal.1. Confining cattle in barns would reduce their 
radiation exposure and prevent fallout deposits on their 
skin. limiting the possibility of radiation damage to skin or 
digestive tract. Buildings with the strongest. thickest walls. 
and shielding in the roof (even baled hay) provide the best 
protection. Place your most valuable animals (probably 
breeding stock) in best shelters. 

Unless you have an efficient ventilation system and a source 
of emergency power. ventilation and space rc4uircments 
should be examined carefully (sec table below). 

SPACE REQUIREMENTS FOR BEEF CATILE 
IN TIGHTLY CLOSED BUILDINGS 

Beef cow with calf 
Beef cow dry ... 
Weanling calves 

Calves up to 6 months 
Calves 6 months to 1 year .. 

150sq.ft. 
50 sq. ft. 

15-25 sq. ft. 
20-30 sq. ft. 

2) Pnll'ide ade41wte water from unconwminated sources. 

Water will be more important to animals than feed. 

You can provide an emergency water supply with tightly 
covered 50-gallon drums set inside or near shelter doors. 
Water from covered sources such as wells. springs. or cis
terns would be safe. as would water from streams or rivers 
after a few days. Fallout contamination in farm ponds or 
lakes would decrease to an acceptable level in a few days. 

3) Usefeedji·om covered sourcesfirst. Hay from plastic- or 
canvas-covered haystacks. or feed in granaries. barns. 
sheds. and silos is preferred. 

MINIMUM FEED AND WATER REQUIREMENTS 
FOR BEEF CATILE 

Beef cow Beef cow Weanling 
with calf dry calves 

·Feed per day (lb. hay) 14. 12 .. 8-12 
Water per day (gal.) 

Winter ... 7. 5 .. 3 
Summer 9. 7 6 

·vou can substitute 1 lb. mixed grain for 2 lbs. hay up to 50% of total 
ration in an emergency. 

4) Plan so that once animals are sheltered th er will need no 

more care for at least 48 hours. During the first 48 hours. 
supply minimum feed and water to conserve shelter sup
plies. Adequate water is more important than feed. With
hold all feed and water from lactating cows for the first 24 
hours. unless calves are sheltered with them. Even if you 
have plenty of feed. limit feed intake to reduce water 
requirements. 
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PROTECTING DAIRY 
CATTLE FROM FALLOUT 
Careful advance planning could save your dairy enterprise 
in a nuclear emergency. Dairy herds are largely confined, 
so they could be protected in dairy barns or milking parlors 
and kept in production. The milk and milk products from 
dairy animals would be an acceptable source of human food 
if cows were adequately sheltered and fed stored rations 
during the period of heavy fallout. 

To insure maximum survival of dairy animals assess your 
needs and plan for shelter, feed, and water. 

Shelter 
I) Decide which buildings offer greatest radiation protec
tion. You will want to get the most distance and amount of 
shielding material between the animals and the fallout. 
Thick, heavy walls give more protection than thin or light 
weight walls. Barns with thick masonry stone walls and 
several feet of baled hay in the loft offer substantial radia
tion protection. 

Remember that any shelter is better than none. All 
unsheltered animals exposed to 700R or more would die. If 
they were permitted to graze on fallout-contaminated pas
tures, less than half of this exposure could be lethal. Nearly 
all cattle confined in ordinary barns would survive (see 
table). 

DAIRY COW SURVIVAL RATE BY TYPE OF SHEL TEA 
Type of Shelter Radiation Exposure 

(R in a few days or weeks) 
500 1000 3000 

PERCENT SURVIVORS 

No shelter .... ..................... 50 0 0 
Wood barn, loft empty .............. 100 95 0 
2-story wood barn, loft full of hay .... 100 100 20 
Basement-type cement block barn, 

loft full of hay .................... 100 100 100 

2) Decide which animals to shelter, based on available 
shelter space. Remember that animals need adequate space 
and ventilation. 

SPACE REQUIREMENTS FOR DAIRY COWS IN 
TIGHTLY CLOSED BUILDINGS 

Cow in Dry 
Production Cow 

20 cows or less . . . . . . . . . . . 30 sq. ft. 
21 cows or more . . . . . . . . . . 50 sq. ft. 

Weanling 
Calves 

5 cows or less . . . . . . . . . . . . . . . . . . . . . . . . 20 sq. ft. 
Calves up to 6 mo. . ......................... . 
Calves 6 mo. to 1 yr. . ....................... . 

15-20 sq. ft. 
20-30 sq. ft. 

Plan to give your most valuable cows best shelter and care 
following the emergency. Provide priority shelter and care 
for breeding stock and producing cows. 

Feed and Water 
I) Plan to provide at least a two-week supply of' covered 

feed and water. Animals should not ingest contaminated 
feed or water until radiation level has decayed. 

Water is the most crucial need, since cows can go without 
food for longer periods of time. 

Water from a deep well would be safe, although you might 
need an emergency power source to pump it if the electricity 
were off. If you normally use water from an open ditch, ca
nal, or creek, or from a cistern, you should stock emergency 
water in covered 50-gallon drums set inside or near the 
doors of the shelter. The water supply should be adequate 
for at least 48 hours, since you may not be able to get to the 
cows during the period of heavy fallout. 

Feed from covered sources should be used before exposed 
feed. Baled hay in a stack will be safe if the top layer and 
outer bales around the sides are removed. Haystacks cov
ered with canvas or plastic sheeting will be safe. (Use care 
in removing the covering so that fallout does not contami
nate the stack.) Feed stored in buildings will be safe. 

MINIMUM SURVIVAL REQUIREMENTS OF DAIRY ANIMALS 

Cow in Dry 
Production Cow 

Feed per day (1 lb. hay) 
Large breeds . . . . . . . . . . . 20 . . . . . . . . 20 
Small breeds ........... 15..... 15 

Water per day (gal.) 

Weanling 
Calves 

.... 8-12 

Winter . . . . . . . . . 71/2 •.. 

Summer ............... 9 .... . 
7'12 . . 3 
9 ......... 6 



2) Plan to manage feed and water so animals require no 
rnre/i1r at least 4H hour.1/(1/lowi11g the emergencr. Supply 

minimum water during the first 48 hours to reduce milk 

flow. Withhold all feed for the first 48 hours to reduce milk 
flow and decrease water needs. 

Put baby calves (especially newborn calves) in with valua
ble lactating cows. Try to milk all cows before putting them 
in shelter. 
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Power source 

Consider providing a source of emergency power. You will 

need to operate your milk pump, milker, cooler, lights and 
other essential equipment following the emergency. Power 
may be unavailable for some time. An emergency generator 
could supply your needs. It should be located near your 
family shelter so you will not need to expose yourself to 
dangerous radiation in order to operate it. 

PROTECTING SHEEP FROM FALLOUT 
RANGE OPERATORS 

I) Move sheep to the best available shelter before fallout 
arrives. Caves of mines provide excellent protection. Also, 
sheep could be penned in underpasses near large highways. 
Natural shelters such as canyons. ravines, forests, or wood 
lots will provide some protection from fallout. 

2) Feed sheep from protected sources. if possible, after fall
out arrives, to reduce internal fallout radiation exposure. 

3) Arrange to re/av warning of'the emergenn· to herdsmen. 
and provide for their protection. 

4) If Will keep vour sheep on the f{irm during part of the 
year. Ji11!ow suggestions fi1r f{mn operator.1 (see he/ow). 

FARM OPERATORS 

Shelter 

I) Protect sheep from fallout by placing them in farm build
ings such as barns, upright silos, trench silos, sheds or ga
rages. Canvas-covered lambing sheds offer little protection 
but are better than no protection. since they will keep fallout 
from settling on animals' backs. and will prevent them from 
eating contaminated pasture. 

2) Provide enough space for animals in shelter. Space re
quirements for sheep in buildings without forced ventilation 
are as follows: 

Ewe, with lamb 
Ewe, dry .... 
Weanling lamb 

. . . 32 sq. ft. 
............... 16sq.ft. 

16 sq. ft. 

3) Select your most valuable breeding stock and/or rour 
most productive breeding stock ./(1r best shelter care. 

Feed and water 

Plan to provide at least a 2-week supply of protected feed 
and water. Water is animals' most crucial need. 

I) Place covered 50-gallon drums of water m or near 
shelter. 

2) Feed animals from protected sources.first. 

3) Withhold all feed and water from lacwting ewes for the 
first 24 hours to reduce milk flow, unless lambs are put in 
with ewes. 

4) Give sheep minimal fi'ed and wa.ter rations to conserve 
shelter supplies. Sheep should need no care during the first 
48 hours after fallout arrives. Minimal feed and water re
quirements for sheep arc as follows: 

Ewe with lamb 
Ewe, dry 
Weanling lamb 

Feed per 
day 

5 lb. hay 
3 lb. hay 
3 lb. hay 

Water per 
day 

4 qts. 
3 qts. 
2 qts. 

You can substitute 1 lb. of mixed grain for 2 lbs. of hay up to about 
50% of the total feed requirements . 
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PROTECTING SWINE FROM FALLOUT 
Shelter 
Most swine are raised in buildings that will provide some 
protection from fallout. Generally, the larger, heavier con
structed buildings will give best protection. 

I) Give foundation breedinR stock, and/or most productive 
breedinR stock best shelter and care. You may also want to 
include several meat animals which could be slaughtered for 
food. Inventory your animals periodically to decide which 
are currently most valuable. (Baby pigs, unless they are 
among your most valuable breeding stock, should probably 
receive lower priority for protection, since young animals 
are more susceptible to radiation effects than older 
animals.) 

2) Be sure animals have enouf?h space. Minimum space re
quirements for hogs in closed buildings are as follows: 

Brood sow with litter ................................ 40 sq. ft. 
Brood sow. dry ...................................... 15 sq. ft. 
Weanling pigs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 O sq. ft. 
Fattening hogs 

100 lb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 sq. ft. 
200 lb ............................................ 6 sq. ft. 

Feed and water 

I) Plan to provide a supply of uncontaminated water. Water 
is hogs· most important need. They can live for extended 

periods without food, but only a few days without water. 
Emergency water in covered 50-gallon drums set inside the 
shelter will provide water during the period of heavy fall
out. Water from covered sources and from streams, lakes or 
ponds would also be safe. 

2) Feed from covered sources or feed stored in closed build
ings will be safe. Minimum feed and water requirements for 
hogs are as follows: 

Brood sow with litter 
Brood sow. dry 
Weanling pigs 
Fattening pigs 

100 lb. 
200 lb. 

Management 

Feed 
per day 
10 lb. grain 
5 lb. grain 
1-4 lb. grain 

5 lb. grain 
7 lb. grain 

Water 
per day 
2-3 gal. 
1 gal. 
1-3 qts. 

1 gal. 
1 gal. 

If you have planned adequately, hogs should require no care 
for the first 24 to 48 hours after fallout arrives. After this. 
care for animals as radiation levels allow. 

If baby pigs are among your most valuable breeding stock. 
place them with their mothers. This will provide food for 
them and will increase the comfort of lactating mothers. 
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PROTECTING POUL TRY FROM FALLOUT 
Shelter 

Although poultry can endure higher doses of radiation than 
other animals. egg production may drop or stop after hens 
arc exposed to excessive doses of radiation. Provide protec
tion for hens to insure their continued production. 

1) Choose a huildinR which has woter supplies ond is close 
tofeed supplies - pro/whir the poultrv house. You can in
crease protection by pushing 3 to 4 feet of soil around the 
building. 

The following table shows the shielding value of different 
structures. 

POUL TRY MORTALITY RATE IN DIFFERENT SHEL TEAS 
Type of shelter 

No shelter 
Wood barn. loft empty 
2-story barn, loft 

full of hay. 
Basement-type barn, loft 

full of hay 

Radiation exposure 
(R in a few days or weeks) 
500 1 000 3000 

PERCENT SURVIVORS 

85 
100 

100 

100 

20 
100 

100 

100 

0 
20 

85 

100 

2) Plan adequate .1pace/(1r hird.1 in shelter. Minimum space 
requirements for birds in tightly closed buildings arc as 
follows: 

Hens in production 
Broilers ........... . 

2 sq. ft./bird 
I sq. ft./bird 

3) If vou lack 1ulequatc lf)(/CC jiw all hird.1. decide 11'!1ich 
ones vou ii·ant to protect. It is better to protect only your 
most valuable birds than to overcrowd a shelter and have all 
birds suffocate. 

Feed and water 

1) Plan to have a 2-week supply of covered.feed on hand. 
Use covered feed as long as possible. If supplies are lim
ited. use covered feed for most valuable birds. Use uncov
ered feed only to prevent starvation. Minimum feed require
ments for poultry are: 

Hens in production ... 
Broilers (per 100 birds) 

Age (weeks) 

1 
2 ........................... . 
3. 
4. 
6. 
7 ... 
8 .. 
9. 

'I• lb. per day 

2.9 lb. per day 
4.0 lb. per day 
6.5 lb. per day 
9.2 lb. per day 

14.5 lb. per day 
16.0 lb. per day 
18.5 lb. per day 
21.0 lb. per day 

2) Prol'ide water. Water requirements will be higher for 
birds in closed buildings. Give best birds water from uncon
taminated sources. Hens in production and broilers need a 
minimum of 5 gallons of water for each 100 birds per day. 

If you use automatic waterers, plan to provide an alternate 
source of power to operate pumps in case of power failure. 

If you store water, plan to have a 2-week supply in shelter 
buildings. Covered 50-gallon drums in and around the 
buildings would provide good water storage. 

Management 

If possible. plan to remain in your family fallout shelter un
til advised that it is safe to leave. If you have planned ade
quately and do not receive unusually heavy fallout. birds 
should require no care during this time. 
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LAST-MINUTE FALLOUT 
PROTECTION FOR LIVESTOCK 
When you receive warning of a nuclear accident or attack, 
first make sure your family has adequate shelter and emer
gency supplies. Keep listening to your radio for instructions 
and information. Take care of your livestock if you have 
time before fallout arrives: 

I) Get livestock into shelter as quickly as possible. Put best 
animals in best shelters. Priorities (in descending order): 
a) dairy cattle 
b) breeding stock 
c) feeder stock, poultry and other animals 
Best shelters are: 
a) large concrete block barns with full hay mows 
b) other large barns and pole sheds 
c) small buildings 

2) Crowd remaining stock into small drylot pens. 

3) Close shelter doors and windows as tightly as possible 
without suffocating or over-heating animals. 

4) If water supplies are short, limit feed intake. Fill feed 
bunks if water supplies are adequate. 

5) To improve fallout protection, pile baled hay, straw, 
sacked grain, fertilizer, or earth in front of windows, doors, 
and other openings. 

6) Cover all exposed feed supplies to protect them from fall
out dust. 

7) Milk cows if there is time. Put suckling calves with cows 
if possible. 

8) After fallout arrives, stay in your shelter area until Civil 
Defense authorities indicate it is safe to leave. After several 
days, you may be able to spend short periods outside. How 
long you will be able to safely stay outside will depend on 
the amount of fallout in your area. 

9) Stay tuned to your nearest Emergency Broadcast System 
radio station for information. 
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FOOD SUPPLIES 
Loss of food supplies following a nuclear attack could be 
from spoilage, physical damage or fallout damage to grow
ing crops. 

Spoilage 

If refrigeration has been off for some time, food may have 
spoiled. Do not use any food that is off color, has a disa
greeable odor, or is fermenting. 

Fish, shellfish, non-acid frozen vegetables, and foods made 
with milk or mayonnaise may be a source of poisoning, 
even if no unpleasant odor or taste is present. Throw out 
suspect food. 

Physical damage 

Food in damaged containers should be suspect. Inspect 
canned goods or food in paper or cloth containers for punc
tures. Slivers of glass can be driven deeply into packaged 
food and meat carcasses. Inspect all food for such damage, 
and for possible contamination. 

Fallout 

Any food protected from direct contact with fallout particles 
will be safe. 

Some food products that have fallout on or mixed in them 
can be used after the products have been kept a period of 
time to allow radioactivity from fallout to decay to an ac
ceptable level. 

Some foods can be decontaminated by washing or removing 
the outer covering. 

I) Meat can be washed or soaked to remove fallout. Re
moving the outer surface could also remove surface contam
ination. Fresh meat could be canned or frozen and stored for 
the time necessary for radiation to decay to an acceptable 
level. 

2) VeRetable.1 andfruit harvested from fallout zones during 
the first month after fallout arrives would require 
decontamination before they could be used for food. Nor
mal food preparation methods would usually be sufficient. 

Fruits and vegetables such as apples. head lettuce. cabbage 
or cauliflower can be decontaminated as follows: 
a) Wash thoroughly to remove fallout particles. Use uncon
taminated water. if possible. 
b) Peel or pare the food. or remove the outer covering. Do 
not contaminate parts to be eaten with hands or utensil dur
ing the process. Wash hands and utensil before each paring. 
Wash and shell peas and beans to remove contaminated 
parts. Husk sweet corn. 

3) Sta1U/inK crops. The possibility of salvaging standing 
crops such as grain, fruits and vegetables will depend on 
their stage of growth. Ripe vegetables and fruih in heavy 
fallout zones may be lost. because they cannot be harvested 
until radiation has decayed to a level safe for human ex
posure. 

Decontaminate harvested crops as indicated above. 



Nuclear 17 

EFFECTS OF RADIOACTIVE 
FALLOUT ON MILK PRODUCTS 
Short-term effects 
The presence of Iodine 131 (" 11) in milk would be the 
most critical short-term hazard from milk or milk products 
following nuclear fallout. 

Cows eating fallout-contaminated feed or grazing on con
taminated pastures would pass on 5% to I 0% of the ingested 
radioiodine in their milk. 

Children are more sensitive to the effects of radioiodine 
than adults. Large amounts of radioiodine can cause thyroid 
damage in children. 

Reducing hazards 

The most effective way to reduce the hazard of 111 l would 
be to keep lactating cows from eating contaminated feed or 
grazing on contaminated pastures for 30 to 60 days in areas 
of very heavy fallout. In most areas Iodine 131 would decay 
to acceptable levels in about 30 days. During this time, 
lactating cows should have top priority over other livestock 
for uncontaminated feed. Feed and forage harvested prior to 
the arrival of fallout would be uncontaminated. 

Storage of milk supplies 

If milk supplies are contaminated by 1 <JI, a number of pre
cautions are possible: 

I) Do nor allow children to drink the milk. If contamination 
is localized, bring in milk from other areas, or use pow
dered or canned milk. 

2) Process or store contaminated milk ./(Jr later use. Milk 
can be frozen in paper cartons or processed into butter. 
cheese. powdered or canned milk. Use dry or evaporated 
milk in the meantime. 

Long-term effects 

Strontium 90 ('' 1Sr) would be a long-lived radioactive com
ponent of nuclear fallout. Strontium 90 would be a part of 
the food chain for many years, collecting in the bones and 
secreted m the milk of animals which cat '"5r
contaminated plants. Cows, however. screen out about 9()l;f 

of the Strontium 90. Research indicates that a body well 
nourished with calcium does not retain as much "Sr as a 
body deficient in calcium. 

Lactating cows should receive first priority for stored. un
contaminated feed as long as it is available. 
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RADIATION EFFECTS ON 
PASTURE AND FORAGE PLANTS 
Fallout collection 

Some fallout particles would collect on and be retained by 
plants. Generally, pasture and forage plants would probably 
retain about 25% or less of the fallout deposited on them. 
The extent to which plants collect and retain fallout would 
be determined by the amount of ground cover and by foliage 
characteristics. 

Dense ground-cover plants would retain more fallout than 
sparse-cover or small plants with small surface areas. The 
hairiness, stickiness or shape of leaves would also affect 
plants' ability to retain particles. Damp leaf surfaces tend to 
retain more fallout than dry surfaces. Small particles of fall
out arc more likely to be retained on plant surfaces (see 
below). 

FALLOUT PARTICLES RETAINED BY 
PASTURE AND FORAGE PLANTS 
(Dry to slightly moist conditions) 

Kind of plants 

Pasture 
Temporary pasture 
Fescue 
Lespedeza 
Alfalfa 

Particle size 

Medium Large 

Average Range Average Range 

- - - - - (% of fallout retained) - - - - -
6 4-10 3.5 0.5-7 
8 3-10 3.5 0.5-7 

1 O 2-20 not known 
2 0.5-1 O not known 

11 2-23 7 3-15 

Weathering 

Fallout deposited on plants tends to be removed rapidly by 
wind or heavy rain. In one day, wind can remove about half 
the initially retained fallout from plants. Heavy rains could 
also remove fallout, though in some cases hard rains falling 
on contaminated soil could splash fallout onto plant sur
faces, increasing retention. 

The extent of wind and rain removal would depend on plant 
characteristics. In general, wind and rain would decrease 
the amount of fallout ingested by grazing livestock. 

Plant survival and production 

Pasture and forage plants would be exposed to the combined 
effects of gamma and beta radiation. 

Plant species vary greatly in their radiation sensitivity. 
Plants within the same species at different stages of growth 
also show varying sensitivity to radiation. Mature seeds arc 
the most resistant stage. and seedlings arc the most 
sensitive. 

Beta damage to plants would be affected by the location of 
fallout particles deposited on the ground or retained on the 
plant. The closer the fallout particles arc to the plant's 
growing point, the greater the damage. 

In general, radiation doses required to cause plant death arc 
two to ten times greater than the LD,,,,, dose for animals. 
So if livestock survive radiation exposure. pasture and for
age crops would also survive. Plants probably would not 
lose leaves unless radiation levels were very high. 
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DECONTAMINATION- Water 
Water from unprotected sources such as streams, lakes, 
ponds, uncovered wells, springs. and cisterns would be 
contaminated by radioactive fallout. Most of the radioactive 
particles could be filtered out. Unless absolutely necessary, 
do not drink this water or give it to livestock until officials 
have monitored it for safety. However. if no other water is 
available. it is better to give livestock water from questiona
ble sources than to withhold it. 

Decontaminating water supplies 

In an emergency you can use several methods to reduce the 
radiation level of water. These methods involve filtering out 
suspended radioactive particles. However. since dissolved 
radionuclidcs cannot be filtered out. filtering will lessen the 
danger. but will not make the water completely safe. Use 
this water only ii there is no other water available. Any pro
cess that will clarify cloudy or turbid water will remove 
some radioactive materials: 
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I) Use an ion exchanf?e water softener in good operating 
condition. Small ion exchange devices, such as those used 
in steam irons, could be used to decontaminte very small 
quantities of water. 

2) Sand and other course materials can be used. Pour the 
water through clean sand until the water becomes clear. 

3) Mix elm· or mud with the ll'ater. Allow the suspended 
material to settle out. Filter the clearest water through a fil
ter pad or several thicknesses of fine cloth or paper towels. 
Then purify the water with tablets, iodine. or chlorine 
bleach to remove harmful bacteria. 

4) Treat pond ll'ater by normal water treatment processes 
involving coagulation. settling. and sand filtration. 

After filtering radioactive material from the water. remove 
the material and bury it immediately. Radioactive particles 
would be concentrated in the filtered material. and could ex
pose people to dangerous radiation levels. 

DECONTAMINATION- Soils 
Effects of fallout on agricultural land 

Radioactive fallout would create two general types of agri
cultural problems: 

1) Rc.1id11ul radiuti1111 /c1·d1 would make cultivation unsafe 
until radiation had decayed. Access by workers would de
pend on the amount ol fallout deposited in an area. and the 
elapsed time since fallout was deposited. Authorities would 
advise on the safety of limited outdoor work periods. 

2) Lo11R-tcnn cffi'ct.1 of fallout would result from radioactive 
elements in the soil. Crops grown on contaminated soil 
would continue to take up radioactive clements (mainly 
Strontium 90) until these clements decay. Radioactive ele
ments would be passed through the food chain. posing pos
sible internal radiation hazards. 

Post-attack use of agricultural land 

Agricultural leaders would have to decide the best use of 
contaminated lands following a nuclear attack. These deci
sions would be based on the levels of contamination. possi
bilities for selecting crops that minimize uptake. and the 
kind and amount of food supplies needed. 

In general. the effect of internal radiation resulting from the 
ingestion of fallout-contaminated food would be small and 
inconsequential compared with the whole-body gamma ra
diation exposures experienced by most survivors. Measures 
that have been tried to reduce the uptake of fallout 
radionuclide by crops are relatively ineffective and would 
be difficult and costly to implement. 
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RADIATION DAMAGE TO LIVESTOCK 
After a nuclear attack, producers should be able to recog
nize symptoms of radiation damage to livestock in order to 
estimate the animals' survival and productivity. 

SHEL TE RED ANIMALS 

Livestock confined in a substantial, roofed building, and 
receiving uncontaminated feed and water will be exposed to 
gamma radiation from fallout deposited on the roof and 
ground outside the building. They will not be exposed to 
beta radiation if they receive no fallout particles on their 
bodie~ or in their feed or water. 

Animals receiving an LO"' dose (enough radiation to kill 
50%; of the animals) will show some or all of the following 
symptoms: 

Cattle 

I J Listless appearance will probably be the first sign of ra
diation "sickness." 

2) Diarrhea will become thin, dark and bloody in many ani
mals. As death approaches, the stool may consist of dark, 
tarlike blood. 

3) Stifji1e.1s in hone joints will often be accompanied by a 
knuckling of the fetlocks. Some animals might become re
luctant to move, and do so only with difficulty. 

4) Tinv hemorrhaRes in the nasal lining may be evident. 

5) Labored hreathinR will develop shortly before death. An
imals might breathe through the mouth and be unable to 
stand. 

Oairv cows will show the same symptoms as beef cattle. 
However, cows under stress of high production might be 
less apt to survive. Such animals might show loss of appe
tite by 8 days. Forage consumption could drop 30% to 50% 
and milk production will be drastically reduced. 

Sheep 

In contrast to cattle, sheep often show few, if any visible 
signs of radiation damage. In those that do, symptoms 
might be varied: 

I) Nasal discharRe becoming increasingly severe and 
bloody 3 to 4 weeks after exposure may be the most reliable 
sign of radiation damage. 

2) Bloodv fece.1 and diarrhea could be evident. 

3) Oellths will begin to occur at about 3 weeks. In many 
cases, signs of impending death will not be evident before 
animals die. 

Swine 

Swine suffering from radiation damage will appear normal 
until about IO days after exposure. Some will show no out
ward signs of damage. In others, varied symptoms might be 
evident. 

I) BleedinR from the nose and prolonged bleeding from 
small cuts may occur. 

2) Blood-tinRed fl'ce.1 may develop gradually. 

3) Prominelll bruises may be evident. 

4) Fever beginning as early as 14 days will be accompanied 
by increasing lameness. pronounced weakness in the hind 
quarters, incoordination, and a stiff gait. 

5) Dellth is often preceded by difficult. labored breathing, 
loss of appetite, blood-tinged urine, bloody or blood-tinged 
feces, and bloody discharge from the mouth and nose. 
Some weight loss will be evident. However, the only symp
tom for many hogs might be a lack of appetite I or 2 days 
before death. 

At higher exposures, hogs often show moderate to severe 
diarrhea and vomiting 5 to I 0 days after exposure. These 
animals will survive about 14 days. 

Horses and mules 

I) Animals could he llpmhetic. but irritable when handled. 

2) Severe WllterinR of the eyes. lllld llllSlll disclwrRe may be 
evident. 

3) Sudden deaths may occur with no previous visible signs. 

4) Encephalitis-like siRn.1 such as pushing against buildings 
or fences, or a rhythmic jerking of the head may develop. 

5) Food llnd water consumption might be below normal. 

6) Ces.rntion of .1nnptom.1 will occur following this period. 
Animals will appear normal for a short time. At about 14 to 
21 days, however. there will be a second period of apathy. 
accompanied by ulceration and bleeding of small cuts on the 
skin and nose. 

7) Severe respiratorr COllRestion will develop. 

8) Dillrrhea llnd h/oodr feces might be evident. 

9) Dellths of animals exposed to large amounts of radiation 
will occur within 3 or 4 days. 

Poultry 

Poultry is the most resistant type of livestock. Young birds 
are less resistant than older birds. An LD,,, dose will cause 
deaths by 20 days. Affected birds will show the following 
signs: 



I) Noticeable shakinx of the head will be followed in a few 
days by extreme depression. Birds often sit immobile in a 
sleeping position for hours. 

2) Swellinx of the comh and wa///es. accompanied by a 
serum-like discharge from the beak will follow. 

3) Green-colored droppinxs will be evident as death ap
proaches. 

4) Loss ol.feathers might occur in some birds living for a 
considerable time. 

Estimating survival 
If the radiation dosage to animals is known, you can use the 
table below to estimate their survival. 

If no estimates of radiation doses are available, estimate 
survival as follows: If severe radiation symptoms or un
explained deaths occur by 10 days after radiation exposure. 
few. if any. animals will survive. 

If definite signs appear by the fourteenth day, about two
thirds of the stock will survive. 

If no or only slight signs appear by 21 days. nearly all will 
survive. 

CORRALED ANIMALS 

Animals held in corrals could be exposed both to gamma ra
diation from fallout on the ground, and to beta particles 
from fallout retained on their hides. If they are given uncon
taminated feed and water, their response will be similar to 
that of cattle confined in a roofed structure. Additional 
symptoms of skin injury will be present, but these will not 
necessarily affect the animals' chances of recovery. 

Cattle, horses and mules 
Because of their thicker hides, these animals are less sensi
tive to beta radiation injury than sheep and hogs. Visible 
signs of damage might include the following: 

I) Signs of moist, matted hair. usually on the back, will ap
pear on cattle at about 20 days following exposure. On 
horses, scaby dandruff-like areas will develop in about 45 
days. 

2) Sloughing off of the skin in affected areas will occur by 8 
weeks. 

Cattle Sheep Swine 

Exposure Survival Exposure Survival Exposure 

(R) (%) (R) (%) (R) 
Oto 250 100 0 to 200 100 Oto 350 

300 95 300 80 400 
400 90 400 50 500 
500 50 500 10 660 
600 10 600 0 800 
700 0 or more 850 

or more or more 

3) A hard, horn-like substance will be secreted as the area 
attempts to heal. These scars will remain evident throughout 
the animals's life, marring its appearance. and possibly in
creasing its susceptibility to certain parasites and diseases. 
They will not necessarily affect the animal's useful lifetime. 

Sheep 
Full-fleeced sheep will probably experience little damage, 
since the fleece tends to hold fallout particles away from the 
skin and reduces the radiation dose. 

If it does occur, skin damage to sheep will include the 
following: 

I) Cessation of wool growth by 25 days will be accompa
nied by abnormal appearance and slipping of wool, fol
lowed by relatively severe skin burns. Burns will heal, leav
ing scar tissue. 

2) Wool loss will occur in shorn sheep exposed to very high 
levels of beta radiation. These sheep will begin to lose wool 
as early as IO to 15 days following exposure. 

3) Oily, sticky sensitive areas will appear on skin following 
wool loss. These areas will develop into severe burns by 60 
days, healing slowly, and leaving hard scar tissue with a 
horn-like appearance. 

Estimating survival 

If gamma exposure is known, use table shown earlier to es
timate survival of animals exposed to beta radiation in addi
tion to gama radiation. To include damage from beta expo
sure, subtract 10% to 20% from the estimated survival for 
exposures in the LD,,, range. In cold climates subtract 
slightly more. 

If gamma exposure rates are not known, estimate survival 
as follows: If severe symptoms or sudden deaths occur by 
IO days, few, if any, animals will survive. If definite signs 
occur by 14 days, 40% to 60% will survive. If few or only 
slight signs appear by 21 days, 80% to 100% will survive. 

FREE-GRAZING ANIMALS 

Grazing animals will suffer the worst exposure. since they 
will receive the combined whole-body effects of gamma. 
and internal and skin beta radiation. 

Horses Chickens & Turkeys 

Survival Exposure Survival Exposure Survival 

(%) (R) (%) (R) (%) 
100 Oto 400 100 Oto 350 100 
90 500 90 450 90 
70 600 70 550 80 
50 700 50 650 70 
10 800 30 750 60 
0 900 10 850 50 

1000 0 950 30 
or more 1050 10 

1150 0 
or more 



When animals ingest particles of fallout with their feed, the 
particles settle out in pockets of the digestive tract. creating 
concentrations of highly radioactive material. This could 
cause severe or fatal damage. 

Cattle, horses, and mules 

Animals ingesting harmful amounts of radioactive fallout 
will show the following signs of damage: 

I) Animals will RO of/feed within 10 days. 

2) VomitinR will occur in many cattle. and most will grind 
their teeth. 

3) H iRhf('ver will develop within I 0 days after exposure. 

4) Diarrhea will develop within 10 to 15 days. If diarrhea is 
mild, animals will probably recover. If it worsens or be
comes predominantly bloody before 20 days, animals will 
probably die within 60 days after exposure. 

5) Severe weiRht loss (I 0% to 300(. of body weight) will be 
evident in the first 25 to 30 days. 

6) Musrnlar weakness will be evident. Animals near death 
will be lethargic, and possibly unable to stand. Death will 
be due to general weakness from tissue destruction, weight 
loss and diarrhea. 

Swine 

I) Loss of appetite. and diarrhea will be evident in hogs 
within 6 days. 

2) Diarrhea will become severe and bloody within a short 
time. Weight loss will be evident. 

3) Deaths of severely affected animals will be due to tissue 
destruction and loss of body fluids. 

Estimating survival 

It is difficult to estimate the survival rate of grazing ani
mals. but it will he less than that of sheltered animals. Dam
age from internal beta radiation will be influenced hy the 
amount of fallout retained on the pasture. and the quality of 
the pasture. In general. animals on high quality pasture will 
have a greater chance of survival than those on poor quality 
pasture. since they wi II cat less fallout. 

Decreased conception rates. longer open periods. greater 
neonatal mortality, and increased incidence of difficulties at 
parturition could reduce reproductive performance of gnJZ
ing herds and flocks by one-half in the first 2 years after 
exposure. 

As animals' health and productivity improve. reproductive 
performance would return to normal. No increase in genetic 
abnormalities would occur. and productive lifespan would 
be only slightly shortened. 
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PRODUCTIVITY OF 
SURVIVING LIVESTOCK 
Meat, milk and egg production 

I) Sheltered livestock exposed to ?,amma radiation. With 
the possible exception of dairy cattle, animals recovering 
from gamma exposures would show no serious long-term 
decline in productivity. 

By 60 to 120 days after exposure slight, if any, harmful ef
fects on meat and egg production would be evident. 

Animals on feed would gain normally, and the performance 
of brood cows, mares, and ewes would be normal. 

Pullets surviving doses near LD,,, might show decreased 
production for at least 2 weeks following recovery. This 
drop would rarely be seen in hens. 

Dairy cows exposed to radiation in early or mid-lactation 
would probably show decreased productivity for the rest of 
lactation. Cows with the highest initial production would 
show the greatest decrease. Cows exposed during their dry 
period would show decreased production in the first part of 
the subsequent lactation. 

2) Corraled livestock exposed to ?,amma and external beta 
radiation. Surviving animals would show decreased pro
ductivity following external beta exposures, even after re
covering from the effects of gamma damage. 

Skin damage could affect animals' ability to regulate heat 
loss. This could cause severe problems for animals in cold 
climates for at least 2 years after exposure. 

Wintering beef cattle and sheep could lose considerable 
weight, and calves and lambs could be lighter at weaning 
time, due to lowered milk production. 

Many sheep, apparently recovered from gamma damage, 
might die unexpectedly 4 to 7 months after exposure, due to 
a type of respiratory failure. 

Dairy cows would show great production decreases. with 
high-producing cows going dry. Some high-producing dairy 
cows might never recover. They could appear normal in late 
lactation or during the dry period, but the stress of calving 
and high production could make the radiation Injury 
evident. 

Cattle and lambs on feed would show daily gains about 
three-fourths of normal. In cold weather, gains would be 
only one-fourth normal, or less. Growing-finishing hogs 
would be less severely affected. 

3) Free-grazin?, animals exposed to whole-body ?,amma, 
and internal and skin beta radiation. Most survivors would 
show severely decreased production for about a year after 
exposure. 

Many sheep might later die. Lambs fattening on pasture 
would weigh only one-half to three-fourths of normal. Ewes 
might regain only part of their initial weight and condition 
losses. Lambs would probably be considerably lighter than 
normal at weaning, and some might die of starvation. 

Brood cows, mares, and some sows would be affected simi
larly. Milk production would be drastically reduced, or 
cease entirely. Dairy cows would probably go dry after ex
posure, and later lactation performances would average 
one-half to two-thirds of normal. 

Weight of pasture-fattened cattle might be about two-thirds 
normal 8 months after exposure. Gains could be less than 
one-fourth of normal during cold weather. 

Animals ingesting large amounts of fallout could receive 
thyroid damage from radioactive iodine. Thyroid damage 
would severely reduce production. If this should happen. 
treatment with thyroxine sources such as thyroprotein, 
would return performance to levels comparable to that of 
animals with a functional thyroid. 

Reproduction 
I) Sheltered animals exposed to ?,amma radiation. Farm an
imals surviving gamma radiation would not be permanently 
sterilized. 

Bulls, rams and stallions might show a temporary drop in 
sperm production beginning 6 to 9 weeks after exposure. 
Sperm production would probably return to normal within 2 
years after exposure. 

Boars would show a faster return to normal. with 'perm 
production averaging nearly normal at 26 weeks. 

Male poultry would probably not show decreased sperm 
production from exposure in the LD"' range. However, 
survival of fertilized eggs might be decreased. 

Female animals would probably show no decrease in fertil
ity following exposure. However, damage to developing 
follicles in hens would decrease reproductive efficiency. 



In cattle, sheep, and hogs, exposures near the LD,,, range 
during a short period in early pregnancy could cause de
formed offspring, most of which would be unable to breed. 

2) Free-grazing animals exposed to gamma, and internal 
and skin beta radiation. Combined exposure to whole-body 
gamma radiation plus internal and skin beta radiation would 
affect the health, condition and productivity of surviving 
animals. This damage would, in turn, affect reproductive 
performance. 
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REBUILDING LIVESTOCK POPULATION 
The following table shows estimated time required to rebuild live
stock populations from surviving breeding stock. 

Percent of 
initial Species 

population 
remaining Poultry Swine Sheep Cattle 

- - - - - - - - Years - - - - - - - -
10 .6 1.3 7.0 11.0 
20 .5 1.0 5.0 8.0 
40 .4 .8 2.8 4.2 
60 .3 .4 1.6 2.4 
80 .1 .2 .8 1.2 

SALVAGING AND UTILIZING 
LIVESTOCK EXPOSED TO RADIATION 
Estimating survival 

Animals exposed to radiation can be salvaged for food if 
they pass slaughterhouse inspection and are processed be
fore signs of radiation damage are apparent. 

Individual producers, along with local USDA representa
tives and County Emergency Boards, would need to assess 
damage to livestock in order to decide which animals are to 
be slaughtered for salvage. It would be impossible at the 
time of shipment to know which animals would die and 
which would survive. Estimates would have to be made 
based on radiation levels in the area, the kind of radiation 
exposure to animals, and the availability of transportation, 
slaughtering, and storage facilities. 

In such a situation it would be more important to save possi
ble survivors than to salvage doomed animals. Rebuilding 
livestock populations would be a priority after a nuclear at
tack. The time needed to rebuild populations would depend 
on the number of surviving animals. Jn all cases. producers 
should avoid panic slaughter. 

Salvage slaughtering 

Gamma radiation would not affect the meat of exposed ani
mals. Also, little if any fallout from the hide or digestive 
tract would reach the meat, unless it was contaminated dur
ing slaughtering. However, bacterial contamination of meat 
from organisms normally present in the gut could occur. 
Meat should be cooked thoroughly to be safe for human 
consumption. 
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RADIATION FROM NUCLEAR POWER 
GENERATING PLANTS, INFORMATION 
FOR LIVESTOCK AND POUL TRY PRODUCERS 
Radiation Types 
The types of radiation that we are dealing with are Alpha 
particles, Beta particles and Gamma rays. 

Alpha particles are very heavy nuclear particles which have 
the same make up as the nucleus of a Helium Atom. Their 
ability to penetrate matter is very low and they will be 
stopped by a few feet of air. They offer little hazard unless 
the radioactive material producing them is ingested or in
haled. 

Beta particles are energetic particles with a mass and charge 
equal in magnitude to that of an electron. Their ability to 
penetrate matter is low, and they would usually be stopped 
by a layer of skin, a sheet of plastic, wood, etc. 

Gamma Rays are short wavelength electromagnetic radia
tions of nuclear origin which are identical to x-rays. They 
are able to easily penetrate low density material such as 
wood. Adequate protection from gamma rays may require 
lead I or 2 inches thick or concrete 2 or 3 feet thick. 

Life of the Material 
Though radioactive material may change its physical form, 
the radioactivity can not be destroyed, but it decays natu
rally. Because of this it is difficult to apply an actual age as 
such to it. 

Half Life of the Material 
The half life of a radionuclide is the time required for one
half of the material to decay away. After the passing of time 
equal to two half lives, one-half of what is left at the end of 
the first half life will have decayed away leaving one-fourth 
of the original quantity. After 3 half lives, one-eighth of 
the original quantity will be left and after 4 half lives one
sixteenth will be left. Each radionuclide has a unique half 
life. 

Radionuclides which could potentially be released as the re
sult of a nuclear power accident include the following: 

Radionuclide Half Life 

Xenon 133 5.4days 
Iodine 131 8.4days 

Cesium 137 30years 
Strontium 90 27.7years 

Plutonium 239 24,390years 
Krypton 85 10.76years 

NOTE: The effective half life in animals will usually be less than this due 
to excretion. 

Release of Radioactive Gases 
Small amounts of radioactive gases are normally released 
from nuclear power plants. Under the conditions of an acci
dent, both the amounts and kinds of radioactive gases could 
increase. 

Effect on Plants and Animals 

Farm animals are either mammals or birds. All mammals 
have similar sensitivities to radiation exposure and all mam
mals will incorporate radionuclides into their tissues under a 
given set of situations in similar ways. The amount of radio
active material incorporated would depend largely on the 
grazing habits of the animal. 

Birds, on the average, are slightly less sensitive to radiation 
than mammals. Radioactive material is more likely to enter 
and be assimilated by the body through food and water 
rather than by breathing. 

Radiation effects on the animals will be the same as for hu
mans. High total doses. such as 400 to 600 rads delivered 
over a short period of time, will kill or at least severely disa
ble the animals for a long time. Lower doses of radiation. 
such as the doses to persons receiving a chest x-ray, could 
produce genetic effects and an increased incidence of cancer 
in animals with a long life span; but the increase in the inci
dence of these problems compared to the natural rate would 
probably be too small to measure. Temporary sterility. 
drops in milk and egg production, and retarded growth may 
result from high sub-lethal doses. 

The ingestion of radioactive materials by farm animals 
should not be a problem since radioactive material in milk. 
meat, and eggs would become a human health problem be
fore the dose to farm animals would become significant. It 
may be possible to take animals off pasture to reduce their 
ingestion of radioactive material. 

Radiation levels which would easily kill humans and farm 
animals should have little or no effect on seed or on crops 
already in the field. Many plants require a dose of thousands 
of rads to stop seed germination or growth. A dose of 4,000 
to I0,000 rads is needed to inhibit sprouting of potatoes or 
onions. The attached chart shows the doses needed to affect 
plant growth. 



GAMMA DOSE IN ROENTGENS TO REDUCE 
CROP YIELD BY 50 PERCENT 

Crops YD-50 Dose 

Peas, Broadbeans less than 1 OOOR 

Rye, Barley, Onion 1000 to 2000R 

Wheat, Corn, Oats, Cucumber 2000 to 4000R 

Peanut, Alfalfa, Fescue. Sorghum 4000 to 6000R 

Cotton, Sugar Cane, Melons, Celery 6000 to 8000R 

Soybeans, Beets, Broccoli, Red Clover 8000 to 12,000R 

Rice, Turnips, Sweet Potatoes, Strawberries 12.000 to 16,000R 

Squash 16,000 to 24,000R 

NOTE: Based on estimates in NATO document AC/25-WP/79, The 
Effects of Radioactive Fallout on Food and Agriculture, November 
1972. 

Levels Dangerous to Animals 

Whole body doses of 50 to I 00 rads would start to become 
significant for farm animals but healthy animals may show 
little or no effect from this dose. Levels higher than this 
would begin to affect fertility, egg production, milk produc
tion, growth, etc. The severity and duration would depend 
on the dose received. 

Long before these doses would be reached, however, an 
evacuation of the human population would be ordered. Peo
ple may then have to return periodically to care for the ani
mals if evacuation of the animals was not feasible. If the ra
diation dose to these people was unacceptable, then barring 
evacuation, the only choice would be to abandon or destroy 
the animals. What would actually happen would depend on 
the specifics of the incident or accident. 

Percent Reduction of Radiation Expected 
from a Bank Barn or Shelter Enclosed 
on Three Sides 

The Emergency Management Agency does not have data 
specifically for farm structures, so the numbers shown are 
extrapolations from other structures. They list a building's 
ability to protect against radiation from fallout by assigning 
it a protection factor. The protection factor is the number 
equal to the dose rate outside divided by the dose rate inside 
the structure. A protection factor of I 0 means that the dose 
rate outside the building would be I 0 times higher than in
side the building. A bank barn would have a protection fac
tor of about 20. A shelter enclosed on three sides would of
fer very little protection. Its protection factor would he only 
about 2. 

These numbers refer to protectionfromfalloutfrom nuclear 
explosions. The radioactive material from a nuclear power 
accident may not be particulate but in a xaseous form, al
thouR,h accidents at nuclear power pla111s could produce 
particulate J<illout under the proper rnnditions. Protection 
factors from gaseous emissions for a bank barn would prob-

ably be less than 2 and would be insignificant for a three
sided shelter since the gas would readily diffuse into these 
structures. 

Particulate Releases Reduced By Filtering 

Radiation levels in a barn would more rapidly approach the 
outside levels with ventilating fans running. The ventilation 
fans could not make radiation levels in the barn higher than 
outside the barn. If the accident would involve particulate 
releases, radiation levels in the barn could be kept down by 
filtering the ventilating air. 

Time One Could Spend Evacuating Animals 

The National Council on Radiation Protection and Measure
ments recommends that exposures incurred by persons who 
must enter a hazardous area to protect facilities and fight 
fires should not exceed 25 rads. The attached chart is based 
on 25 rads being the maximum dose for persons evacuating 
animals since evacuating animals could possibly be defined 
as protecting facilities. If more time would be needed. a 
second team could be sent in to finish the evacuation. Refer 
to the attached chart. 

Time Permitted for Evacuation of Animals 
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Time Permitted for Evacuation - Hours 

Levels Tolerated in Meat, Animals, Milk 
and Eggs 

9 10 

The radioisotopes having the greatest impact on agriculture 
are the radioiodines. particularly Iodine 131. These are sig
nificant because of their abundance in the nuclear reactor, 
physio-chemical behavior and biological significance. Con
centration through the pasture-to-cow-to-milk-to-child food 
chain further increases their significance. Further. the popu
lation at risk from contaminated milk can be much larger 
than the population affected by direct exposure. 

The Food and Drug Administration has set a level <>f 12.000 
picocuries per liter of milk as the acceptable maximum con
centration for Iodine 131. Acceptable levels for Iodine 131 
in meat. eggs, and other foods have been set. but the actual 
levels found would probably be less because the concentra
tion through this food chain is much less or non-existent. 
Acceptable levels for other radioisotopes have also been set 
but to list all levels for all foods can not he done here. The 
numbers that would be used and food that would be in
volved would depend on what and how much w"" r,,1,.~c,,,1 
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POSSIBLE EFFECTS OF NUCLEAR POWER 
REACTOR ACCIDENTS ON AGRICULTURE 
Nuclear power reactors are producing electricity in the 
United States and throughout the world. From the data 
available, the nuclear power reactor industry appears to be 
as safe if not safer than most other industries for the produc
tion of electricity. A popular misconception is that nuclear 
reactors will explode like an atomic bomb. Danger to hu
mans appears to have been much less than anticipated from 
the Three Mile Island accident. Protective Action Guides 
(PAGs) have been established for action in the event of ma
jor nuclear accidents. PAG's were not exceeded at Three 
Mile Island. The possibility of major contamination of the 
agricultural community downwind from a nuclear power 
plant appears to be unlikely. 

POSSIBLE RADIOACTIVE 
CONTAMINATION 

Sources 

It is very important in discussing radiation to remember that 
radioactivity is not a new creation. It occurs naturally and 
for over 50 years man has used it for his own purposes. 
Naturally-occurring radioactivity can be found in the earth's 
crust, building materials, drinking water, space, people and 
animals. All species have evolved with radiation from cos
mic rays and radioactive minerals. Man, too, has developed 
with different levels of natural radiation found throughout 
the world. 

In southwest France, natural radioactivity exposure from 
two natural uranium isotopes exceeds 100 rads a year. This 
area in southern France and in northern Italy is known for its 
health spas that advertise curative powers from mud and 
waters that are high in alpha rays. These centers command 
high prices and send out many pleased customers who claim 
benefits from the naturally-occurring radiation. 

Areas of the United States also are naturally high in radia
tion. In Denver, for example, estimates are from 130 to 230 
millirems per person per year; for the whole country, 80 to 
I 05 millirems. In addition to this background radiation, 
other sources contribute to total yearly dosage. Medical 
treatments add an average of another 70 millirems to the to
tal per person per year. 

WHAT TO DO 

In the event of a nuclear power reactor accident that releases 
fission products into the atmosphere, precautions should be 
known and action taken at the appropriate time. Emotional 
reaction has no place in the rational control of contamina
tion of our foods. Some recommendations may not apply to 

everyone as geographic differences and climatic limitations 
often dictate actions more than do desires. Measures to deal 
with a possible contamination are given, including the Pro
tective Action Guides (PAGs) set up by federal govern
ment. 

Soil 

Soil would not be of immediate concern but proper manage
ment procedures could do a great deal to reduce a problem 
should it occur. The addition of lime to calcium-poor soils 
can reduce the uptake into plants of such radionuclides as 
strontium 90 and strontium 89. 

Vegetables 

The greatest amount of contamination reaches vegetables by 
direct contamination. Rainfall carries radionuclides into 
cavities of the fresh leafy vegetables and collects there. For 
commercially produced vegetables that have a waiting pe
riod between harvest and market, this would not a be a 
problem as far as some contaminants are concerned. With 
vegetables grown at home, skins or outer leaves should be 
removed and the remainder washed thoroughly. Canning. 
freezing, or other storage of vegetables would allow decay 
of short-lived radionuclides. 

Grain 

For grains, PAG action would probably never be needed. 
but if so it should include milling and polishing. Time for 
harvest to consumer would be an important factor here for 
this, in many cases, may be several months. 

Milk 

Lactating dairy cows currently on pasture should be re
moved and fed uncontaminated stored feed and water. Si
lages or other feeds harvested and stored before an accident 
would be acceptable. Milk should be tested by an appropri
ate agency and their advice should be followed. This would 
likely include diversion of milk for manufacturing purposes 
or withholding contaminated milk from market to allow for 
radioactive decay. Milk could be frozen, concentrated, de
hydrated or other methods used to allow this to occur. 
Methods exist to remove radionuclides from milk via ion
exchange resin columns; however, to date this process has 
not been commercially exploited on a large scale and is 
available in only a few areas. The same principles would be 
involved for protection from fallout from nuclear weapons 
except weapons fallout would have much higher concentra
tions of radioactivity covering much greater areas. 



Meat 

Meat anJ meat rrouucts woulJ be consiJcreJ by a casc-by

casc evaluation according to the PAGs. 

Eggs 

As eggs woulJ contribute minor amounts of contamination 

to the fooJ chain, these would not be a rroblcm. Further

more. chickens arc housed in buildings that coulJ rrovidc 

shielding from most aerial contamination and their feed 

likely would have been rroccsscJ and stored before an acci

dent. 

General 

If '''I is the only raJionuclidc which exceeds PAGs, then 

storage until safe would be a solution to this problem. Also. 

contaminated food proJucts could be diverted and fed to 

livestock other than cows producing milk. 

Don't Panic 

Emotional outbursts by pscudocxperts and unconfirmed ru

mors should be ignorcJ. Good judgement woulJ be used 

and local agricultural leaJcrs are easily in contact with 

radionuclide exrcrts. Food rroJuccrs arc constantly chal

lenged by emergency situations in their day-to-Jay opera

tions anJ the response of the agricultural community around 

TMI was very admirable. 

In the event of an accident. counterrncasurcs for the agricul

tural community would consist of removing all milk

producing animab from rasturc and giving storcJ feed 

where PACi action is rc4uircJ. Milk above safe levels would 

be stored until safe. divcrteJ to other uses or simply Jis

pcrsed with waste water. Fresh leafy vegetables could be 

washcJ. outer leaves removed or destroyed if levels arc 

unsafe. CiooJ juJgmcnt and a cool head would be helpful. 

1-rom 
Possible Elkcts of Nuclear Power 

Reactor AcciJcnts by M. C:. Bell and 

Sharon Bell. RR No. 81-11 University 

of Tenn. Ag. Experiment Station 
June. J lJ8 I 

Other suggested reading: 

Fallout Facts for Beef Producers by 

W. F. Byrne anJ M. C:. Bell. RCD-5. 1973 

Nuclear Reactor Accidents 

There arc four general classifications of nuclear power reac

tor accidents as defined by the Nuclear Regulatory Commis

sion: notification of unusual event. alert. site emergency. 

and general emergency (table I). 

Thus. in terms of specific accidents. there are some types 

that can occur. The two types of concern from the public 
standpoint arc loss of coolant accidents ( LOCA) and fuel 
meltdowns. 

A meltdown could occur .. i r no steps were taken to reestab

lish core cooling." In both the Kemeny Commission Report 
(the President's special committee charged with investigat-

ing the Three Mile Island incident) and the Rogovin Report 

(the NRC's in4uiry of TMI) conclusions were drawn that a 

TABLE 1. CLASSIFICATION OF NUCLEAR POWER REACTOR 
ACCIDENTS (GRIMES AND RYAN 1980) 

Class Release Expected 
Class description potential frequency 

Class 1: Unusual No releases of Once or twice 
Notification events are 1n radioactive per year per 
of an process or material unit. 
unusual have occurred requiring 
event which indicate offsite re-

a potential sponse or 
degradation of monitoring are 
the level of expected un-
safety of the less further 
plant. degradation of 

safety systems 
occurs. 

Class 2: Events are in Limited re- Once in 10 to 
Alert process or leases of up to 100 years per 

have occurred 10 Ci of 1-131 unit. 
which involve equivalent or 
an actual or up to 10' Ci of 
potential sub- Xe-133 equiva-
stantial degra- lent. 
dation of the 
level of safety 
of the plant. 

Class 3: Events are in Releases of up Once 1n one 
Site emer- process or to 100 Ci of hundred to 
gency have occurred 1-133 equiva- once in 5000 

which involve lent or up to years per urnt. 
actual or likely 10'' Ci of 
major failures Xe-133 equiva-
of plant lent. 
functiions 
needed for pro-
tection of the 
public. 

Class 4: Events are 1n Releases of Less than once 
General process or more than in about 5000 
emergency have occurred 1000 Ci of years per unit. 

which involve 1-133 equiva- Life threaten-
actual or immi- lent or more 1ng doses off-
nent substan- than 1 O' Ci of site (within 1 o 
t1al core degra- · Xe-133 equ1va- miles) once in 
dat1on or lent. about 100,000 
melting with years per unit. 
potential for 
loss of contain-
ment integrity. 

core meltdown would probably not have gone through the 

containment building and even if it did. either the bedrock 

or the soil below the facility would not have allowed the 

melted core to go anywhere. 

A Kemeny conclusion was that at TMI the hydrogen bubble 
inside the pressure vessel could not have exploded or rup

tured the pressure vessel. Nuclear reactors arc designed so 

that it is impossible for them to explode like an atomic 

bomb. 
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