The most important recommendation regarding pantry food
Is to keep it cool, dry, and tightly sealed. Heat and moisture
are bacteria’s best friends and will speed up the spoilage
process. Air, on the other hand, will dry out exposed food

and cause flavor and color changes due to oxidation.38

Another way to extend the shelf life of food from the grocery
store is to buy the freshest products available. Check the
dates on packages whenever in doubt. Dusty cans or icy
deposits may indicate old stock. Don’t purchase dented or
bulging cans as this may indicate spoilage. Also, don’t
purchase frozen goods whose boxes are discolored due to
having been wet as this might indicate that they were
inadvertently thawed during transport or during stocking.
Feel free to cherry-pick the foods from the back of the shelf
to find those that are freshest.

Table 3-3 Cupboard Storage Shelf Life

Table
[Fd  |RecommendedStorageTme |

Baking powder 18 months

Baking soda 2 years

Beans/peas, dried 1 year (airtight container)

Biscuit, brownie, muffin mixes 9 months (airtight container)

Bouillon cubes, granules 1-2 years

Bread crumbs {dry) 6 months
Bread 3-5 days

Cakes
- purchased of prepared 1-2 days
- mixes 1 year




Canned foods, unopenad 2+ yoars
Catsup, chili sauce

- unopened 1 year

- opened, sealed well 1 month (refrigerate)
Cereal, ready to eat

- unopenad 6-12 months

- opened, sealed well 2-3 months
Cheese, grated Parmesan

- unopened 10 months

- opened, sealed well 2 months (refriperate)
Chocolate

- unsweetened 18 manths

- semi-swest 18 months

- syrup, unopened 2 years

- syrup, opened, sealed well & months {refriperate)
Cocoa indefinitely
Cocoa mixes 8 months
Coconut, shredded or canned

- unopened 1 year

- opened, sealed well 6 months {refrigerate)
Coffee

- cans or bags, utnopened 2 years

- cans or bags, opened 2 weeks (airtight container)

- instant, unopened 1-2 years

- instant, opened 1-2 months (airtight containgr)
Coffee creamers, dry
- unopened 9 months
- ppened, sealed well & months:
Cookies
- homemads 2-3 weeks (airight container)
- packaged 2 months
Corn syrup up to 3 years (refrigerate fo extend life)
Carnmeal 1 year {airtight container)




Comnstarch

18 months {alrtight contalner)

Crackers 3 months:
Fish, canned 3-5 years
Flour

- white 6-8 months I,li_ﬂi_ghtwnminm

- whole wheat 6-8 months (airtight container)
Frosting

- canned, unopened 3 months

- mix, unopened 8 months
Fruit

- dried 6 months (airtight container)

- fresh 3-5 days {longer in refrigerator)
Fruit juice

- canned 9 months

- Julce/drink boxes 9 months
Gelatin 18 months
Grits 1 year (afrtight container)
Honey 1 year - if crystallized, warm opened jar in hot water,
Hot roll mix 18 months
Hot sauce 2 years.
Jelilesdams 1 year (refrigerate after opening)
Marshmatlows 2-3 months (airtight container)
Mayonnaise

- uniopened 4-6 months

- ppened 2 months (refrigerate)
Milk _

= condensed, unopenad 1 year

- evaporated, unopened 1 year

- nonfat dryr & months (alirtight container)

- shelf-stable, unopened 2-3 months
Molasses

- Unopened 2 years

- opened 6 months (refrigerate)




Mustard, prepared yellow

- unopened 2 years

- opened 6-8 months (refrigerate)
huts

- In shell, unopened 4-6 months

- vacuum can, unopened 1-3 years

- vacuum can, opened 3 months
Pancake syrup

- unopenad 18 months

- opened 3-4 months (refrigerate)
Pasta

- spaghetti, macaroni, efc. 2 years (aitight container)

- eggnoodies & months (airtight container)
Peanut Butter

- unopenad G-9 months

- openad 2-3 months

Natural peanut butter must be refrigerated after opening.
Pie crust mix 8 months
Pies and pastries 2-3 days
Refrigerate whipped cream, costard fillings.

Popoomn, unpopped 2 years {airtight container)
Potatoes

- instant mix 6-12 months (airtight container)

- fresh 2-4 weeks (keep in dark place)
Powdered drink mix 18-24 months
Pudding mix 1 year
Rice

- white 2 years

= brown, wild 6-12 months

- flavored or herb & months
Salad dressings

- bottled, unopened 10-12 months

- bottled, opened 3 months (refrigerate)

- mate from mix 2 weeks (refrigerate)




Shortenings (solid) 8 months
Sauces and gravy mixes 6-12 months
Soft drinks 6 months
Soup mixes, dry 1 year
Soy salce
- unopened 3 years
- ppened, sealed well 9 months
Spices and herbs 6 months-2 years depending on type (airtight containen
Sugar
- brown 4 months (airtight container)
- confectioners 18 months (airtight container)
- granulated 2 years
- artificial sweeteners 2 years
Syrup
- inopened 18 months
- opened 1 year (refrigerate)
Tea
- bags 18 months (alrtight container)
- instant 3 years
- loose 2 years (airtight container)
Toaster pastries 2-3 months {alrtight container)
\Vanilla (and other exiracts)
- unopened 2 years
- ppened, sealed well 1 year
Vegetables, fresh
- onjons 2 weeks
- potatoes 2-4 weeks
- gweet potatoes 1-2 wesks
Veqetable oils
- Uunopened & months
- opened 1-3 months
Vinegar
- uniopened 2 years
- gpened 1 year

REFRIGERATOR / FREEZER STORAGE

Just as there are storage guidelines for shelved foods, there
are also recommendations regarding the usable lifetime of
refrigerated and frozen foods. The storage times listed here
assume that food has been stored in appropriate airtight




containers, and that temperatures are maintained properly
(i.e., 34°-40°F for refrigerated and 0°-5°F for frozen). Note
that the freezer storage times are provided for optimum
quality only since food can be stored almost indefinitely in a
properly cooled freezer.

Table 3-4 Refrigerator and Freezer
Storage Shelf Life

Product Refrigerator | Freezer
Egaos
- Fresh, in shell 4-5 weeks Don't freeze
- Raw yolks or whites 2-4 days 1 year
- Hard-boiled 1 week Don't freeze
- Egg substitutes, unopened 10 days 1 year
- Egn substitutes, opened 3 days Don't freeze
- Mayonnaise 2 months Don't freeze
TV Dinners, frozen cassenles Keep frozen until ready to eat 3-4 months
Deli & vacuum-packed products
- Egg, chicken, macaroni salads 3-5 days Don't freeze
- Stuffed pork, lamb, or chicken 1 day Don't freeze
- Store cooked convenience meals 3-4 days Don't freeze
- Vacuum-packed dnnars 2 wieghs Don't freeze
Raw meats and poultry
- Ground beef, turkey, pork, veal 1-2 days 3-4 manths
- Gteaks 3-5 days £-12 months
- Pork chops J-5days 4-6 months
- Roasts 3-5 days 4-12 months
- Tongue, kidneys, liver, heart 1-2 days 3-4 months
- Chicken, turkey—whole 1-2 days 6-12 months
- Chicken, turkey—paris 1-2 days 6-9 months
- Giblets 1-2 days 3-4 months
- Bacon, store-packed 7 days 1 month
- Bacon, vacuum-packed 1-2 months 6-12 months
- Sausane, raw, store-packed 1-2 days 3 months
- Sausage, factory-packed
unppened 1-3 months 6-12 months
opened 1-2 days 3 months




Cooked meats and poultry

- Poultry
Fried chicken 3-4 days 4 months
Chicken nuggets 1-2 days 1-3 months
Cooked poultry dishes 3-4 days 4-6 months
- Beef, pork, veal
Cooked meat 3-4 days 2-3 months
Cooked meat dishes 3-4 days 2-3 months
- Gravy and meat broth 1-2 days 2-3 months
- Soups and stews 3-4 days 2-3 months
- Ham, fully cooked
whole 7 days 1-2 months
half 3-5 days 1-2 months
shiced 3-4 days 1-2 months
canned 6-9 months Don't freeze
Fish and shelifish
- Lean figh 1-2 days B months
- Fatty fish 1-2 days 2-3 months
- Canned fish, opened 3-4 days 2 months
- Shelffish 1-2 days 3-6 months
- Cooked fish 3-4 days 4-6 months
- Smoked fish 14 days 2 months
Hot dogs and lunch meals
- Hot dogs
opened 1 week 1-2 months
unopenad 2 wooks 1-2 months
- Liinch meats
opened 3-5 days 1-2 months
unopenad 2 weeks 1-2 months
Breads, pastries, and cakes
- Bread/rolls
unbaked 2-3 weeks 1 month
baked Don't refrigerate 2-3 months
- Cookies
dough 3 months 3 months
baked Don't refrigerate 6-12 months




Breads, pastries, and cakes (continved)
- Cakes
batter Don't refrigerate 1 month
baked, unfrosted 3 days 2-4 months
baked, frosted 3 days 1 month
- Fruit pies
unbaked 1-2 days 2-4 months
baked 2-3 days _ 6-8 months
Cheese
- Cottage, ricotta 1-2 weeks 4 weeks
- 50ft cream, opened 5 days Don't freeze
- Hard and wax-coated 1-2 months 6-8 months
- Sliced 2 weeks Don't freeze
- Parmesan, Romano—grated 2 months Don't freeze
- Processed 3-4 weeks 6-8 months
Fruits and vegetables Varies, based on type and i months (blanching may be
freshness required)

LONG-TERM FOOD STORAGE

With all this talk of storing what you eat and eating what
you store, you might think that there is never a need for
food with an extended shelf life. On the contrary, long shelf
life foods are useful for stocking food pantries that are
infrequently accessed. A good example of this is food that
might be stored by your disaster preparedness network to
serve those who find themselves underprepared. Another
example is a food bank established by a church or civic
organization to be used for community emergency relief.
Food caches such as these are not likely to be accessed
under normal circumstances but could prove lifesaving
when a serious disaster occurs.

One of the primary reasons individuals give for creating an
infrequently-accessed food cache is to prepare for “the-end-
of-the-world-as-we-know-it” (TEOTWAWKI) scenarios. These
scenarios center around a high-impact, low-frequency (HILF)
event occurring that completely breaks down modern
civilization, leaving families to fend for themselves.
Certainly these events are possible. A short list might



include: a large solar storm, electromagnetic pulse, deadly
pandemic, asteroid strike, supervolcano eruption, or nuclear
war. Any one of these could certainly set our planet back a
century or more. However, by definition, HILF events are
highly unlikely. Therefore, it can be argued that TEOTWAWKI
preparations should be made only after preparations are in
place for more commonplace disasters. Also, it’s a good
idea for families to periodically eat from their emergency
cache, allowing everyone to become familiar with the food
before being forced to rely on it.

Distributing emergency food rations (U.S. Navy)

Regular canned food, such as vegetables, soups, or potted
meats, can be used for an emergency food bank. However,
you may find it di cult to store in bulk due to weight and
size. Also, the shelf life of canned products may not be
adequate for very long term storage. Over time, food
deteriorates in quality and nutrients even when left
unopened. Long-term storage is best achieved with highly-
stable food products. With that said, canned food may still
be edible for many years past its expiration date, albeit with
reduced nutritional content. There is no one right answer as
to how long a food will last because it is a strong function of
the particular food type, storage conditions, and canning
conditions. Given that canned foods typically have a shelf
life of at least a few years, why bother with specialty items
such as MREs, dehydrated, or freeze-dried products? The



answer is found by better understanding these important
emergency foods.

|
MEALS, READY-TO-EAT (MREs)

The military first delivered MREs to soldiers back in 1981 to
replace the existing C-Rations. The MRE | was the first
incarnation of a “meal in a bag” that has become the staple
field ration not only for the military services but also for
emergency relief activities. Meals, Ready-to-Eat have
improved significantly since their first release and now
include flameless heaters, freeze-dried co ee, Tobasco
sauce, shelf-stable bread, biodegradable spoons, and even
high-heat-stable chocolate bars. Every year, the least
accepted menu items are discontinued, and new recipes are
tried out. Not only are MREs convenient and tasty, they also
contain about 1200 calories and meet the O ce of the
Surgeon General’s nutritional requirements. This along with
their stringent durability requirements, including surviving
airdrops and extreme temperatures, make MREs a truly
remarkable emergency food.

| ™

Meals, Ready:to-Eat (US Army)

Contrary to misinformation found on the internet, MREs
have a shelf life of three years (assuming a storage



temperature of 80°F). Many retailers claim that MREs have a
shelf-life of 10+ years, but that is not true for modern MREs
unless they are stored at very low temperatures. Studies
have shown that in many cases MREs are safe to eat beyond
the three year expected life. However, every food type
deteriorates di erently, so it is impossible to make a
sweeping statement like “MREs will last x years before
making you sick.” With all food, let your senses be your
guide. If the food smells or tastes bad, is discolored, or has
changed consistency, toss it out.
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Over the past few years, cases of MREs have been equipped
with time-temperature indicators (TTIs) to help consumers
know if the food has reached the end of its expected shelf
life. The indicators are very e ective at reducing waste and
ensuring consistent food quality. The TTI starts o with a
dark outer reference ring and a bright red inner circle (a.k.a.
the bulls-eye). The center darkens over time, with the color
change occurring more quickly at elevated temperatures.
For example, if the MREs are stored at 80°F, the circle will
take 36 months to darken to match the outer ring. Likewise,
if the MREs are stored at a cooler temperature, the circle will
take longer to darken. This time-temperature behavior
makes the TTl an absolute reference for determining the
freshness of the MREs. The lighter the inner circle, the
fresher the food. When the inner circle matches the color of
the outer ring, the MREs are considered to be at the end of
their shelf life. If the inner circle is darker than the outer
ring, the MREs are past their shelf life and should be
carefully inspected prior to eating. Keep in mind that if you
purchase individual MRE pouches or a case of MREs without
a TTI, there is no way to determine the remaining shelf life
of the food.

Freezing MREs can
cause the packaging to
delaminate.

While there is still some question as to the legality of selling
MREs to individual consumers, they are readily available.
Besides getting them from friends or family members in the
military, you can also find them at army surplus stores, guns
shows, and on eBay. Beware that many of the MREs for sale
are past their expiration date and may not be equipped with
TTlIs. Limit your buying to cases equipped with TTIs that
clearly indicate the product’s freshness. Many times, sellers



on eBay will state the “inspection date” of the MREs. This is
simply the projected three-year shelf life date and assumes
storage at 80°F. If the food was stored in hotter conditions,
the end-of-shelf-life will arrive sooner than this date.
Likewise, if it was stored in cooler conditions, the end-of-
shelf-life will arrive after the inspection date. For this reason,
it is better to use the TTI to determine the freshness of the
MREs rather than a projected expiration date. Also, be
aware that many vendors sell nonmilitary, prepackaged
meals under the guise of being MREs. Some of these
products are perfectly fine for long term storage, but their
food, packaging, and contents do not necessarily meet the
standards set forth by the military.

(Fresh) (At Shelf Life) (Past Shelf Life)

Time-temperature indicators

Personal aside: | was serving as an Army paratrooper in
1981 when MREs were first introduced. It didn’t take long to
conclude that carrying heavy-duty pouches of food was a
really good idea. For one thing, they could easily be carried
In cargo pockets without bruising up your leg every time you
dove to the ground. They also came with chewing gum and
a clean eating utensil, and, they didn’t require using the
notoriously slow P38 can opener. As for the food in those
early MREs, it could best be described as tolerable.

|
DEHYDRATED




Many people have experience with dehydrated foods,
whether it be from snacking on dried fruits or using
dehydrated beans and vegetables in recipes. Dehydration is
the process of removing most of the water from food,
leaving it lighter, smaller, and with a much longer shelf life.
The food can be eaten directly or rehydrated by allowing it
to sit in hot water for several minutes. Keep in mind that
storing dehydrated or freeze-dried foods is of little benefit
unless you also have access to su cient potable water.
Don’t make the common mistake of focusing heavily on food
storage while neglecting to also have an adequate backup
water plan.

THRIVE dehydrated food in one gallon cans (courtesy of
Shelfreliance.com)

The texture of dehydrated food is typically kind of chewy
because the dehydration process is completed slowly and at
warm temperatures. If you wish to make your own
dehydrated food, home-based systems are readily available
and easy to use. Most dehydrated food is made as a single
item, such as mushrooms, apple slices, or beans. This is
because the dehydration process does not lend itself well to


http://shelfreliance.com/

one-package meals. By removing most of the water from
the food, the shelf life is significantly increased—1-2 years
for home dehydrated food and 10-15 vyears for
professionally dried products.

|
FREEZE-DRIED

Freeze drying is a process in which food is flash frozen, the
ice evaporated away, and the food sealed in a vacuum
package. This rapid freezing and sealing process requires
sophisticated equipment and is not able to be done easily at
home. Since nearly all of the water is removed, the food is
very lightweight, and the shelf life is significantly improved
(e.g., 5-7 years for pouches, 10-25 years for larger cans).
Freeze-dried products are quickly rehydrated by adding hot
water.

Since freeze drying is a fast, uniform process, storage of
more complex foods is possible. Entire meals are often
freeze dried in a single package, such as spaghetti, clam
chowder, beef strogano , and chicken stew. This meal-in-a-
package functionality gives freeze-drying the advantage
over dehydration when storing for emergency purposes.
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Mountain House freeze-dried food pouches

Freeze-dried food tends to keep its original appearance
better than dehydrated, and that leads many people to say
that it looks more appetizing. As a simple example, the
figures above show a side-by-side comparison of dehydrated
and freeze-dried strawberries.

Dehydrated and freeze-dried strawberries (courtesy of Faith E.
Gorsky of AnEdibleMosaic.com and Freeze Dried Food Suppliers)

A more complete comparison of MREs, dehydrated, and
freeze-dried products is given in Table 3-5. Each food type
has its respective advantages and disadvantages. Meals,
Ready-to-Eat are convenient and do not require water but
have the shortest shelf life. Dehydrated food is the cheapest
option but doesn’t o er meal-in-a-package functionality.


http://anediblemosaic.com/

Freeze-dried food has a very long shelf life and food
complexity but requires rehydration. Regardless of what
long-term food type you select, be sure to have a clear
understanding of its respective place in your overall food
storage plan.

Table 3-5 Comparison of MREs,

Dehydrated, and Freeze-Dried Food

Food complexity Full meals Single food Single food or full meals
Rehydration time Not required Longer Shorter

Appearance Matural Shriveled Natural

Texture Processed Chewy Crispy/Soupy

Cost Most expensive Least expensive More expensive

Weight Heaviest Medium Lightest

Typical shelf life 3+ years 10 t0 15 years 7 10 25 years

Taste test samples

Personal, aside: One thing that is often overlooked when
selecting emergency rations is just how edible the food is.
Any of the options discussed above will, certainly keep you
alive. But remember, your goal is not only to survive but
also to maintain a reasonable quality of life. Your family has
to be willing to eat the food that you store. Keeping this in
mind, my family conducted, a very unscientific comparison



of emergency foods by taste testing an assortment of
military MREs, freeze-dried dinners from Alpine Aire Foods,
and an emergency food bar from Vita-Life Industries.
Admittedly, the food bar was not meant to be eaten except
during extreme situations (e.g., stranded at sea), but we
thought it would be fun to throw in. The food was then
ranked according to three metrics: appearance, taste, and
consistency. A summary of the results is provided in Table 3-
6.

Table 3-6 Unscientific Taste Test of
Emergency Foods

Food ltem Appearance Taste Consistency

Freeze-dried Meals | GOOD - soupy; less FAIR to GOOD - flavor varies | GOOD - similar to a thick
processed looking than signicantly by meal type soup or chili; controlled by
MREs amount of water added

MREs FAIR - similar to canned FAIR to GOOD - flavor varies | GOOD - like canned raviolis
food; very processed looking | significantly by meal type

Emergency Food POOR - like a solid block of | POOR - single taste; slight FAIR - dry and crumbly;

Bars Soylent Green vanilla-lemon flavor uniform throughout

FOOD SAFETY AND TERRORISM

The terrorist attacks of September 11, 2001, brought
renewed focus on shoring up the country’s defenses. In
2002, Congress and the president together enacted the
Public Health Security and Bioterrorism Preparedness and
Response Act.3? The law is worth reading and can be found
at the FDA website on Food Defense and Terrorism.4°

The Bioterrorism Act is divided into five sections:

e National Preparedness for Bioterrorism and Other Public
Health Emergencies

e Enhancing Controls on Dangerous Biological Agents and
Toxins



* Protecting Safety and Security of Food and Drug Supply
* Drinking Water Security and Safety
e Additional Provisions

There are numerous goals and provisions outlined in the
document. How well they will actually protect the population
against a terrorist attack on the food, water, or drug supply
IS anyone’s guess.

Food exposed
to radiation can
be safely eaten if
handled properly.

Radioactive Effects on Food

Food exposed to radioactive fallout requires cleaning prior
to eating. Radioactive particulates should be rinsed o
canned foods before opening. Boxed foods can also be
cleaned o and consumed if the food is sealed inside an
airtight bag. Produce should be washed and peeled to
remove any radioactive fallout. Foods that can’t be
thoroughly cleaned, such as opened cans or breads, should
be discarded.*! Radioactive contamination can also be
passed through animals into the food supply system, such
as cows eating contaminated grass or seed and then
passing on the contamination through their milk.

MISCELLANEOUS
|
SPECIAL NEEDS




When stockpiling food, it is important to consider any
special needs that your family may have. This includes baby
food, pet food, and food for those with dietary restrictions.
See Chapter 16: Special Needs for more information.

|
MULTIVITAMINS

There tends to be two camps of people: those who swear by
multivitamin supplements, and those who believe they are a
waste of money. The people in favor of daily multivitamins
will argue that the diet of the average American is sorely
lacking in important nutrients. Those opposing the use of
vitamins will cite studies that show that high levels of some
vitamins and minerals have been shown to cause health

problems as well as interfere with medications.42-43:44:45

Fortunately, almost everyone seems to agree that daily
multivitamins should be taken during times of bodily stress,
such as when pregnant, confined indoors for an extended
period, or eating a restricted diet. Therefore, in situations
where food quantity and selection might be limited—such as
during a disaster—taking a multi-vitamin supplement seems
both reasonable and prudent.

|
PETS

Don't forget the
needs of your four-

legged friends.




For most people, pets are members of the family. Don’t
forget to keep the same 30-day supply of food for your pets.
For dogs and cats, this isn’t usually di cult—stocking a
spare bag of dry food in the cupboard, or rotating canned
food. Of course, if you run out of pet food, it may be
possible (depending on the type of animal) to improvise by
feeding your pets “scraps” from your meals. It might not be
the healthiest diet, but it beats starving. Fortunately, most
animals quickly adapt to scavenger mode when the need
arises.

A much more complete set of recommendations regarding
pets is given in Chapter 16: Special Needs.

|
NON-FOOD ITEMS

There is certainly no need to go out and purchase a new set
of kitchen supplies as part of your preparations, but you
should at least do a quick inspection of your utensils and
pots and pans. During a disaster would be a poor time to
realize that your only manual can opener is being held
together by zip ties.

&

Using disposable
paper products can
help reduce water
consumption.

Also, take a good inventory of the consumable non-food
items in your kitchen, making sure that you have an
adequate supply. This list would include such items as
aluminum foil, plastic wrap, paper products, plastic utensils,
plastic storage bags and containers, and napkins.



Most families have a shelf lined with cookbooks. It would be
wise to select one of your favorites (perhaps an all-purpose
cookbook from Betty Crocker, Better Homes, or Mark
Bittman) and familiarize yourself with di erent recipes. If
you are stranded at home for an extended period, you may
need to improvise by pulling together dishes using only the
particular ingredients you have on hand. Learning a few
shortcuts and substitutions now means you won’t find
yourself staring at a cupboard full of supplies during a crisis
wondering how best to use them. Also, knowing how to cook
using your microwave or barbeque grill can be especially
handy for situations with Ilimited electrical power (see
Cooking in Chapter 8: Heating/Cooling).

DP PLAN EXAMPLE
Table 3-7 Sample DP Plan Entry -
Food




Need: Food

Danger Goals | Needs Implementation
Shortage Feed family for 30 days | Sufficient food for three Stock a minimum thirty breakfasts,
without resupplying meals a day for a family lunches, and dinners for five people, along
of five with fruit juices and shelf stable milk.
Additional food to supple- Create a pantry by installing shelving in
ment a needy elderly closet under stairs.
neighbor

Keep a few days of food in the kitchen
cabinets, and the bulk of pre-packaged
and canned foods in the pantry.

Keep a food storage list inside pantry door.
Rotate food with each weekly purchase
Pet food for household pets | Stock two 20-Ib bags of dry dog food.
Feed those in network | 200 spare meals with a long | Stockpile 200 MREs in local chirch

who find themselves shesf life basement
underpreparad
Loss of Don't compromise Builk of food stockpile that | Limit refrigerated or frozen food to no
refrigeration | food supply with power | doesn't require refrigeration | more than 7 of the 30-day supply.
gRAs Keep additional frazen foods in the garage
freazer.

Use water bottles as necessary to keep
refrigerator and freezers full

Quick Summary - Food

» Store a minimum of 30 days of non-perishable food.

» Consult the USDA Choose My Plate dietary guidelines
when deciding what to store.

» Store what you eat, and eat what you store.
» Rotate your food by placing the newest to the back.
» Always keep pantry food cool, dry, and tightly sealed.

» Set your refrigerator 34°-40°F and your freezer from 0°-
5°F for maximum shelf life.

» Sweeteners, oils, and seasonings are not critical to
survival but can ease the hardship by making food
more enjoyable.

» Consult product labels and shelf-life tables to determine
how long foods will store safely.



» Consider food with a longer shelf life when stocking
emergency pantries that won’t be accessed
frequently.

» Before stocking up on emergency foods (i.e., MREs,
dehydrated, or freeze dried products), have your
family conduct taste tests.

» Always buy MREs by the case so that you can inspect the
time-temperature indicators.

» Don’t forget to stock up on non-food and special need
items.

» Food poisoning can turn a bad situation into a deadly one.
Practice the four steps (clean, separate, cook, and
chill) to avoid food poisoning.

Recommended Items - Food

< A stockpile of food

a. Minimum of 30 days of food that generally satisfies the
guidelines of the USDA New Choose My Plate
program and does not rely heavily on
refrigeration b. Any special needs foods,
including baby food, pet food, and dietary
restricted foods

c. (Optional) Food with extended shelf life for DP network
food pantry

Jd Refrigerator/freezer thermometer to properly set the
temperatures UNon-food items (e.g., aluminum foil,
paper products, plastic utensils, plastic storage
bags, napkins, cooking utensils) dGeneral all-
purpose cookbook




CHAPTER 4
WATER

Sanitation
Hygiene
Adding_t All Up
Storing_Water
Treating Water
Contamination
Purification

Recommended Methods
Selecting_ A Water Filter
Water Sources

Natural Collection
DP Plan Example

Challenge

Heavy rains have flooded the nearby water treatment
facility, introducing two dangerous pathogens (Giardia
and Shigella) into the water supply. Local authorities
have issued an order to use bottled water or boil all tap
water. The rains are expected to continue for the next
five days. How will you provide clean drinking water for
your family? Do you understand the risks that these
pathogens pose?

Never underestimate the importance of having clean,

drinkable water. A useful saying is that humans can live
three minutes without air, three days without water, and
three weeks without food. Given that air quality is often not



a problem in many disasters, it leaves water as the primary
need—certainly much more important than food for short-
term survival. Also, take a moment to consider that even in
the best of times, over a billion people on this planet don’t
have access to clean drinking water.4%

There are two approaches to making sure that you have
water in a crisis. You can either maintain a permanent
stockpile of water, or you can have empty containers ready
to fill when a disaster is approaching. The obvious
advantage of the permanent stockpile is that you are always
ready. The disadvantage is that water is heavy, bulky, and
can be a mess if not handled correctly. Also, unless treated
with a water preserver, it must be poured out and refilled
about every six months—see Storing Water further in this
chapter.

Regardless of your approach, one thing holds true. If a
disaster is imminent, store as much water as possible. If you
don’t have enough water containers, fill bathtubs, buckets,
pots, barrels, and anything else you have available.
Remember that water is not only used for drinking and
cooking, but also hygiene and sanitation. Don’t neglect to
account for these important needs. As discussed in Chapter
3: Food, many of the worst bacteria-related illnesses are a
result of fecal-oral contamination. Keeping yourself and your
environment clean is extremely important in times of crisis.

Finally, don’t forget to consider the needs of your pets. If
you have a couple of cats, they probably won’t have much
impact on your water consumption. However, if you have
two German Shepherds, three cats, and a donkey, you
should definitely determine their water usage and budget
accordingly!

SANITATION




When water is in short supply, the toilet is going to be your
biggest enemy. The amount of non-potable water (i.e., water
not fit for drinking) needed depends on how old your toilet is
and how frugal you are with your flushes. If your toilet was
made prior to 1982, it probably takes 5 to 7 gallons per
flush. That is a lot of water. Newer toilets require only about
2 to 3 gallons per flush. This conservation is an excellent
reason to upgrade at least one toilet if you happen to live in
an older home. If your budget doesn’t allow the upgrade,
consider putting a few heavy glass jars or bottles in the tank
to displace some of the water—thereby reducing the
amount used with each flush.

When water service is no longer available, there are four
obvious choices for sanitation:

1. Dig a hole or trench outdoors. This can get old in a
hurry, as well as be a source of disease.

2. Use a portable toilet with disposable liners; smelly but
manageable with the correct supplies.

3. Use a self-contained composting toilet; an excellent, but
expensive alternative (see www.lehmans.com).

4. Ration your water, and continue to use your
conventional toilet; the least impact to your family, but
one that requires access to a significant amount of
water.

Digging a hole or trench is certainly the easiest in terms of
preparations. All you need is a shovel and a roll of toilet
paper (newspapers or magazines will do in a pinch). But this
back-to-nature approach is not without its drawbacks. If
you’ve ever used an outhouse, you are familiar with the
problems, namely the o ensive smell and the flies.


http://www.lehmans.com/

Trench toilet—a back-to-nature experience

To help with these issues, you can sprinkle the waste with a
little lime or lye, but be careful not to get any on your skin
as they will burn you. If you don’t have either of those
available, you can substitute sawdust, wood ash, or peat
moss. Another obvious drawback to a hole or trench is that
you have to travel outdoors some distance from your home
to relieve yourself. This can be dangerous in the middle of
the night, not to mention very inconvenient.

A five-gallon bucket,
two boards, and a
garbage bag can serve

as a makeshift
portable toilet.

Portable toilets are definitely a step up from trench toilets.
Not only are they more comfortable and convenient, they
are also less stinky. It’s important to stock up with the
necessary supplies, including plastic liners and spray
disinfectants. There are also products available that make

waste easier to dispose of, such as Poo Powder™.
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GO Anywhere Portable Toilet® (courtesy of Cleanwaste)

Self-composting toilets turn human waste into compost.
They do a good job of venting the smell away from the
home and use very little, if any, water. Some require
electricity to operate internal fans (reduces odors) and
heaters (aids in waste decomposition), while others use
passive venting. Bulking agents, such as peat moss or
sawdust, are frequently added to further aid in the fluid
adsorbtion, odor management, and waste decomposition.
The biggest advantage of self-composting toilets is that they
don’t require much water. Their biggest drawback is that
they are expensive (perhaps $1,500 for a quality unit). Units
are often found in cabins and rural locations where water is
in short supply.

Sun-Mar composting toilet

The final sanitation option is to simply continue using your
home’s toilet. However, if you opt to do this, you will need



to store or have access to enough non-potable water for at
least one flush per person per day. The idea is to flush the
toilet only after bowel movements. A great way to
remember this is to keep in mind the saying, “If it’s yellow,
let it mellow. If it’s brown, flush it down.” A tad vulgar
perhaps, but you won’t forget it.

'1-\.___.-"'-

Flushing the toilet with a water bucket

There are two ways to flush a toilet when water has been
disconnected. The first is to cut o the incoming water valve
(usually just behind the toilet), pour water into the back of
the tank, and flush as usual. This works fine, but can be a
little messy. The second method is to pour the water directly
into the bowl. If unfamiliar with plumbing, you might think
that the toilet would overflow. However, as the water level
rises, a partial vacuum is created as water spills over the
dam in the back of the toilet boil. This vacuum pulls the
water out of the bowl and down into the sewage pipe.

One final note about operating toilets with external water
sources: once you are finished flushing, add a little water to
the toilet bowl. If the water level is too low, it may allow
sewer gas to enter the home.

|
SEWER BACKFLOW




One other topic that fits in the category of sanitation is
sewage backflow. Your sewer or septic system is designed to
remove sewage from your home, but that same piping can
inadvertently bring sewage back up into your home. This
most frequently occurs when flood water flows into the
sewer system and floats raw sewage up through a home’s
toilets, tubs, and sinks—disgusting to be sure!

Install a backHow valve
to prevent sewage from
backing up into your

home from flooded

sewer S}’STEITIS.

The surest way to prevent sewage backflow is to install a
backflow valve on your sewage line. The backflow valve
allows sewage to flow in only one direction—that is, out of
your home and not back into it. If you are a handyman with
a bit of plumbing experience, you can probably do this job
yourself. Otherwise, contact your local plumber. If possible,
have the backflow valve installed somewhere readily
accessible. This way, if you ever have a clog associated with
the backflow valve, you can easily clear it.

HYGIENE

This might be a good place to emphasize the importance of
maintaining good personal hygiene during times of crisis.
Simply put, you must keep your hands clean of fecal matter
and other contaminants that might make you sick. Many
serious infections, including salmonellosis and E. coli, can be
the result of contamination from tiny amounts of fecal
matter entering your body through the mouth, nose, or
eyes. These bacterial infections can be especially deadly
when access to medical care is limited.




When you use the toilet or touch anything else that might
be contaminated (e.g., a sick person, garbage can, raw
meat), you must wash your hands thoroughly. Likewise,
before handling food, you should always assume your hands
are dirty and wash them. For these reasons, budget a gallon
of water for hygiene per person per day. This
recommendation exceeds those of many other DP books,
but hygiene is critical to preventing illness and should not
be shortchanged.

Washing has one primary goal; to remove the contaminants
from your skin. The soap foam bonds to the contaminants,
and water rinses them away. Teach your children the proper

way to wash their hands (see tip box).4’

»

Washing Hands

1. Use warm water if possible.

. Lather soap into a thick foam.

3. Scrub hands thoroughly for at
least 20 seconds.

4. Rinse thoroughly.

Air dry, or use a disposable towel.

6. Use towel to turn off faucet.

o]
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Hand sanitizers with 60% or more alcohol are an excellent
alternative to hand washing when water is not available.
They do a great job of killing pathogens but don’t remove
waste, blood, or dirt from your skin. As with soap and water,
most sanitizers don’t provide extended protection. They
only kill what is currently on your hands. There are a few
lotion-based sanitizers that claim to provide several hours of
protection, but it is not clear that they are an adequate
substitute for periodic hand washing.

Disposable baby wipes can also be used to clean your hands
and body, but most wipes are not alcohol-based and don’t



clean as well as soap and water. Using larger, disposable
bathing wipes can be an excellent temporary replacement
for taking showers or baths. Campers have used bathing
wipes for years, and they can really help you to feel
refreshed.

It is also a good idea to have plenty of heavy-duty garbage
bags and twist ties on hand. Plastic bags are handy for
getting rid of food remnants, medical waste, and
contaminated clothing. They can also be used to seal leaks,
gather water, serve as a rain poncho, act as a toilet, and
much more.

Finally, if you need to clean a hard surface, such as a
countertop, door knob, or toilet, and are out of Lysol or other
germ-killing cleansers, you can call upon bleach to serve as
a powerful disinfectant. Simply mix 1 part bleach to 9 parts
water.® Just be careful not to spill the mixture on carpet or
clothing since it will cause whitening. If the surface will later
be used for preparing foods, it should be rinsed first with
clean water.

Homemade Disinfectants

1 part bleach to 9 parts water
or
hydrogen peroxide + vinegar

applied separarely

An alternative to using bleach is to spray the infected
surface with 3% hydrogen peroxide (i.e., the standard drug
store concentration), and then again with white vinegar.
This combination has been shown e ective at killing E. call,
Salmonella, and Shigella, and is safe to use on countertops
and cutting boards without additional rinsing.*® Don’t
combine the vinegar and hydrogen peroxide in the same



bottle. Also, keep the hydrogen peroxide in an opaque bottle
since light will degrade the solution.

ADDING IT ALL UP

To determine your family’s daily water needs, simply add up
the water required for drinking and cooking (1 gallon per
person), hygiene (1 gallon per person), and sanitation (2 to
7 gallons per person depending on your toilet type).
Drinking, cooking, and hygiene needs must be met with
potable water, but sanitation can be handled with non-
potable water. It is recommended that you store (or have
access to) enough water to support your family for a
minimum of 14 days.

For a family of five, this corresponds to: 5 people X 2 gallons
per day X 14 days = 140 gallons of potable water. And if
toilets are to be used (assuming 3 gallons per flush): 5
people X 3 gallons per day X 14 days = 210 gallons of non-
potable water.

It should go without saying that storing 350 gallons of water
iIs something that requires prior planning. If you are
fortunate enough to have access to a large body of water,
such as a swimming pool, stream, or lake, you can draw
upon it for your non-potable needs. Using outside sources
like these significantly reduces your storage requirements.

The average American household uses about 94,000 gallons
of water each year.®? Using the census estimate of 2.59
people per household, this consumption figure converts to
about 100 gallons per person per day. Compare this to the 5
gallons of water recommended per person (2 gallons of
potable, 3 gallons of non-potable). Su ce it to say, your
family should be prepared to live on much less water than
they are accustomed to. The days of lounging in the hot
shower will be a thing of the past.
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The average American
uses about 100 gallons
of water per day.

STORING WATER

Potable water in jerry cans and a large tank

The shelf life of water is di cult to predict because it is
based on many factors, including the purity of the source,
storage temperature, lighting, and type of storage
container. In some conditions, water can be stored safely for
several years, while in others, it can become contaminated
in a matter of months. Follow the water storage guidelines
(in tip box) for achieving the best shelf life.



Water storage containers (courtesy of Baytec and Reliance
Products)

It is a good idea to have both large and small containers for
your water storage. The large containers are e cient at
storing sizable quantities of water in a small space. But if
you are forced to relocate, or simply have to go out in
search of additional water, you will need containers light
enough to transport. A gallon of water weighs approximately
eight pounds, so portable containers shouldn’t be over
about six gallons in size (less if you are unable to handle 50
pounds). Keep two sets of portable containers. Use one set
for retrieving potable water and the second set for retrieving
non-potable water. By keeping them separate, you eliminate
the risk of cross-contaminating your containers.

Prepare your potable water containers in advance of any
disaster. Containers should be cleaned following these



Water Storage Guidelines
» Use FDA-approved DOT #34 opaque containers

# Pre-treat if it comes from untreated sources (e.g., well)

# Store out of light and away from pesticides, gasoline,
paint, or chemicals

» Keep warm enough to prevent freezing

# Cycle every 6 months unless treated with a preserver

simple steps:

1. Mix 1 tablespoon of unscented liquid household bleach
(i.e., 5-6% sodium hypochlorite) into one gallon of water.

2. Pour the solution into the container, rubbing or brushing
it on the threads and mouth.

3. Shake it around in the container, and then let it sit for
10 minutes.

4. Rinse the container thoroughly with clean water.

TREATING WATER

Water can be pre-
treated with 4 drops
of bleach per gallon

of water.

Unscented household bleach can also be used to pretreat
water prior to storage by adding 4 drops per gallon and
mixing well. However, pre-treating water with bleach is only
recommended if the water comes from an untreated source,
such as a well or rural township water. Most cities pre-treat
their water before it is piped to customers, so further pre-
treating is unnecessary and won’t increase the shelf life of
the water. Additional pre-treating won’t cause any harm, but
it may leave an unpleasant odor and taste.



Water
Preserver
EBNCENMTHATE "

Courtesy of 7C’s Safety &Environmental, Inc.

Commercial concentrated water preservers, such as 7C’s
Safety & Environmental’s Water Preserver, can be added to
water to significantly increase the shelf life. These products
are made of stabilized sodium hypochlorite, which is
designed to prevent microorganism contamination for a
minimum of five years. If you have large water storage
containers, such as 55-gallon drums or 250-gallon Super
Tankers, then using a water preserver makes sense.
However, if you are just using jerry cans or smaller
containers, it isn’t di cult to simply cycle your water every
six months.

CONTAMINATION

The Environmental Protection Agency (EPA) has estimated
that 90% of the world’s fresh water is contaminated and
unsuitable for drinking without some form of purification.%°
The days of kneeling down on a hike and sipping from the
stream are long gone. Don’t make the mistake of thinking
that just because water looks clear or tastes good that it is
free of contaminants. That includes frozen water, which can
house hepatitis A, Salmonella, and Cryptosporidium for




months.>1 The CDC estimates that 88% of the world’s cases
of diarrhea are the result of unsafe water, inadequate
sanitation, and poor hygiene. Water-related illnesses rank as
one of our planet’s deadliest killers, resulting in the death of

1.5 million people annually, most of them children.>2

The EPA classifies water contaminants into six categories
(see tip box). Based on these categories, the agency
publishes a long list of contaminants and sets their
maximum allowed levels in drinking water.®3 Likewise, the
National Sanitation Foundation International (NSF) certifies
that water filters remove those contaminants to a specified
level of e ectiveness. Contaminant removal is tested by
adding an influent and then measuring the e uent. In other
words, they start with clean water, add a contaminant, pass
the water through a filter and see how much of the
contaminant has been removed. For a filter to be certified as
e ective against a contaminant, it must meet or exceed the

NSF requirements.>*

Water Contaminants

» Pathogens

# Organic chemicals

# Inorganic chemicals

# Disinfectants

# Disinfection by-products

» Radionuclides

It is instructive to compare the EPA safe-water requirements
to the list of contaminants removed by NSF-certified water
filters. For example, the EPA requirements dictate that
drinking water contain less than 0.015 mg/L of lead, and the
NSF certification process requires that water contaminated
with 0.15 mg/L of lead be reduced down to a maximum of
0.01 mg/L (about 93% removal)—just within the EPA limit. It



becomes clear that EPA requirements and NSF certification
align closely to first dictate, and then test, water quality.

|
PATHOGENS

Pathogens are
classified as parasites,
bacteria, and viruses.

Pathogens are microscopic organisms that include protozoa,

bacteria, parasitic worms, fungi, and viruses.®® They can
generally be classified into one of three broad categories:
parasites, bacteria, and viruses. For detailed information
about many di erent water contaminants, see the Center

for Disease Control and Prevention’s online listing.>®

PARASITES

Parasites include worms, lice, and protozoa. All can be
transmitted through water, but for modern societies,
protozoa represent the greatest waterborne parasitic threat.
Protozoa are single-celled organisms that may have more
than one nucleus. They are generally found in water as
microbial cysts and cause serious gastrointestinal illness
when ingested. Their source is human or animal fecal waste,
and they typically range from 2 to 30 microns in size. A
micron (a.k.a. micrometer) is 1/1,000,000 of a meter.
Fortunately, parasites of this size are large enough to be
easily removed by quality water filters (i.e., those with an
absolute pore size of less than 1 micron).
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Giardia (CDC photo)

BACTERIA
|

Bacteria are single-celled microorganisms without a nucleus,
generally measuring from 0.2 to 4 microns in size. They are
found in every habitat; growing in soil, seawater and fresh
water, and even deep in the earth’s crust. Many bacteria are
not harmful, and some are even beneficial to your health.
There are approximately 40 million bacterial cells in a gram
of soil and 5 million in a single teaspoon of fresh water.%’
Some of the bacteria found in water are the result of
transfer from fecal waste. As with parasites, ingestion
usually results in severe gastrointestinal iliness, along with
other associated infections. Larger bacteria are e ectively
removed by conventional water filters, while other smaller
bacteria are more di cult to remove.




Salmonella (CDC phto)

VIRUSES

Viruses are essentially raw genetic material with a
protective coating called a capsid. They infect healthy cells
and inject their genetic characteristics into them. In turn,
those contaminated cells quickly replicate. Consuming virus-
contaminated water can cause gastrointestinal illness,
weakness, fever, liver disease, and paralysis. Viruses are
very small in size, measuring from 0.004 to 0.3 microns in
size. Because of their minute size, most water filters will not
e ectively remove viruses. However, there are a few filters
that do remove them by taking advantage of the fact that
viruses will attach to Ilarger particles under certain
conditions.

Hepatiis A (D phoo)
For a conventional filter to e ectively remove a contaminant
of any type, the absolute (not average) pore size of the filter



membrane must be smaller than the contaminant. Table 4-1
provides a quick comparison of general filter requirements
to remove several common pathogens.

Depending on where you look, you will find conflicting data
regarding the size of various microorganisms. That’s
because microorganisms can be many di erent sizes
depending on the conditions in which they grow. How then
do you decide if a filter will remove a particular pathogen?
The best way is to review the test data for the specific filter
in question. Certified filters will provide performance
information such as “removes 99.99% of Cryptosporidium.”
Much more information about selecting a water filter is
given later in this chapter.

Table 4-1 Filter Absolute Pore Size
Recommendations

| Recommended Absolute Filter
Microorganism Type _ Microorganism Pore Size (microns)

Protozoa | Giardia Jamblia

' Cryptosporidium 1

| Entameeba histolytica
Bacteria Escherichia coli
Vibrio cholera
Shigella 0.2-04
Campylobacter

Salmonella

Virus Hepatitis A

Norovirus
I N/A—see note
| Poliovirus

| Rhinovirus
Note: Due to the very small size of viruses, most filters don’t

adequately remove them. However, there are a few exceptions, as
noted later in the chapter.




ORGANIC AND INORGANIC CHEMICALS

Distillation and reverse
osmosis are the best ways
of removing chemical
contaminants.

The EPA tests drinking water for a long list of organic and
inorganic chemicals.®>® These include chemicals discharged
from various types of factories (e.g., petroleum, plastic,
metal, coal-burning, pulp), runo from herbicide treatments,
corrosion from plumbing, and erosion of natural deposits.
Consumption of chemical contaminants can cause cancer as
well as damage to the body’s basic systems and organs.

Most conventional membrane filters do a poor job of
removing chemicals. However, distillation and reverse
osmosis systems have been shown to be e ective treatment
methods.

|
DISINFECTANTS AND BY-PRODUCTS

Disinfectants are chemicals added to water during the
purification process to kill microbes. These additives include
chloramines, chlorine, and chlorine dioxide. By-products
created by the water treatment process include bromate,
chlorite, haloacetic acids, and total trihalomethanes.
Consuming high levels of these increases the risk of cancer
as well as liver, kidney, and neurological disorders.

Fortunately, these additives and by-products are often able
to be removed with a quality, carbon-based water filter.



|
RADIONUCLIDES

Drinking water in the United States has very low levels of
radioactive contamination (a.k.a. radionuclides). Most of
what is present in water occurs naturally as result of erosion
of natural deposits of certain minerals. Radioactive
contamination can also be the result of the introduction of
human-made nuclear materials, such as from a nuclear
accident, accidental spill, or improper disposal practices.
Examples of radioactive contamination include alpha/beta
particles, uranium, and radium 226/228. Long-term
exposure to high levels of radionuclides in drinking water
causes an increased risk of cancer. Exposure to uranium in
drinking water also causes kidney damage.>8

Conventional membrane filters will not remove
radionuclides. Three methods have been shown to reduce
radionuclides: ion exchange devices used to remove water

hardness, reverse osmosis systems, and lime softening.®°

|
LOCAL LEVELS

If you are interested in learning about the levels of
contaminants in your local water supply, go to the EPA’s
website, www.epa.gov/safewater, and find the link for your
area. If your water provider doesn’t post its findings on the
EPA website, you may have to contact your provider directly.
It is both informative and well advised to understand the

water quality issues facing your community.®°



http://www.epa.gov/safewater

Even in the best of times, maintaining the purity of your
drinking water requires careful attention. You may find that
your local drinking water falls short of EPA guidelines.
During disasters, water quality can quickly degrade, or
worse, can be completely shut o . To adequately prepare for
contamination or shortage, you will need a well thought-out
water management plan.

Il'l'VESﬁgRTE your water qllﬂljf}’
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PURIFICATION

Unless you have a large storage tank of clean drinking
water, or can draw water from an uncontaminated source,
such as an underground well, you will likely need some
method of purifying water from non-potable sources. Let’s
start by quickly examining the water purification process
that large treatment facilities use.

The purification process consists of six fundamental steps:61

e pre-treatment—screen to remove large debris, and
perform limited softening and chlorination

 pH adjustment—adjust alkaline/acidic level

» coagulation/flocculation/sedimentation—clarify to
remove particles

» filtration—remove smaller particles

o disinfection—kill pathogens using chemicals and UV
light

» additional treatments—fluoridate, hard/soft condition,
and remove radium

Strict replication of these steps on a small scale is not
practical. However, the basic goals of purification still apply



—remove the debris and kill or remove the impurities.
Unfortunately, there is a great deal of misinformation about
how to make non-potable water safe. Even within the DP
community, confusion abounds. The information presented
here will make clear the e cacy of di erent methods.

A
I Purifying Water

» Boiling

# Filtering/purifying

# Chemical disinfection

» Distillation

» Reverse osmosis

# Ultraviolet light

There are six primary techniques that can be used
independently or in conjunction to purify water (see tip box).
Each method has its respective advantages and
disadvantages. Let’s begin with a discussion of each the
various techniques, followed by several recommended
approaches to purifying water.
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BOILING

Boiling is the optimal way of killing microorganisms. It is
simple and e ective at neutralizing all types of pathogens,
but it will not improve the taste of water. Nor will it remove
particulates or chemical impurities. Tests have shown that
microorganisms are destroyed by the time water reaches
the boiling point (212°F). Boiling the water for extended
durations (e.g., 10 to 30 minutes) as suggested in some
texts is unnecessary.®© The generally accepted guidance is
to bring the water to a rolling boil for one minute. After that,
let the water cool naturally, providing a final measure of
safety by ensuring that the water remains at high
temperatures for an extended time.

Boiling is an excellent method of purifying already clear
water, such as tap water, that has become infected with a
pathogen. The main drawback is that it is slow and requires
a heat source. Boiling is also not optimal for purifying water
from natural sources, such as a lake, since it doesn’t remove
any particulates or debris and won’t improve the taste.

|
FILTERING/PURIFYING

Filtering can be as simple as passing water through a
handkerchief or as sophisticated as forcing it through a
nearly solid substance that allows little else but water
molecules to pass through. Water coming from natural
sources, such as a lake or river, is often filtered in stages—a
coarse filter first to remove the dirt and debris, followed by
a much finer filter to remove pathogens. The idea is to get
as much crud out of the water as possible before trying to
purify it. This approach greatly helps to prevent clogging of
the filter.



The terms filter and purifier are often used interchangeably
by retailers even though they refer to very di erent things.
Filter is a general term describing any device that can be
used to remove contaminants from water. This could be as
crude as a simple co ee filter, although typically it refers to
a device that contains some sort of fine membrane. Most
general purpose water filters remove protozoa and select
bacteria. Contrary to popular belief, they do not remove
minerals, heavy metals, or salt.

i

Purifiers are the cream
of the warer filter crop,
and are able to reduce all
types of pathogens to

safe levels.

A water purifier is a special type of filter, one with a very
specific definition. The EPA defines a purifier as something
that reduces all pathogens to safe levels—exceeding log-6
protection for bacteria (99.9999% removed), log-3 for
Cryptosporidium (99.9% removed), and log-4 for viruses
(99.99% removed).%2 When you see something described as
a “certified purifier,” you should recognize that the device
o0 ers broad protection from waterborne contaminants.

Water filters can be grouped into one of three categories:
point-of-entry (POE), point-of-use (POU), and portable. A POE
filter attaches to the main water line, filtering water
throughout the entire house.
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Katadyn’s Pocket filter

A POU filter sits on the countertop or under the sink and
filters only a single tap. Finally, portable units are
lightweight pump-driven or gravity-fed devices often used
when camping or traveling. Pitchers and other filtered
dispensers can also be categorized as portable units.

Having a quality POU or POE filtering system will ensure that
you can very likely continue to use your city’s water even if
it becomes contaminated. This provision relieves the burden
of trying to find clean or treated water. Having a POU or POE
filter obviously does not help in the event that water service
iIs completely shut o . For those situations, you will need to
locate an alternate water source and use a pump-driven or
gravity-fed water filter as necessary.

Whether choosing a POU or POE system, select one with an
absolute pore size of 1 micron or smaller. This rating
indicates that the filter will not pass anything larger than 1
micron in size. A filter with 1 micron absolute pore size will



safely remove all protozoa (e.qg., Cryptosporidium, Giardia)
and provide some protection from bacteria (e.g., E.coli and
Salmonella). However, it is unlikely that the filter will protect
you from viruses since they are significantly smaller than 1
micron.

Fortunately, there are a few select water filters that have
been independently verified to eliminate all forms of
pathogens (i.e., bacteria, protozoa, and viruses) without the
use of chemical disinfectants. These filters are classified as
true water purifiers, and o er a simple one step process to
removing pathogens (discussed in Selecting a Water Filter).

|
CHEMICAL DISINFECTION

Two widely used halogen chemicals for killing waterborne
pathogens are iodine and chlorine (along with their
respective derivatives). Popular products include Micropur
MP1 chlorine dioxide tablets and Potable Aqua’s titratable
iodine tablets. These tablets are easy to use and have shelf
lives of at least four years if unopened—one year if
opened.®3:64 Another product, Polar Pure iodine crystals, is a
little more di cult to precisely administer but is much less
expensive and o ers the advantage of having a nearly
indefinite shelf life.%



Polar Pure

If you have no other means, you can use household bleach
or 2% tincture of iodine to disinfect water. These products
are as e ective as the commercial chemical water
disinfectant products (e.g., MP1), but not as convenient to
use. Also, bleach has a much shorter shelf life—requiring

replacement every six months to maintain potency.®®

Halogen disinfectants (a.k.a. electronegative chemicals) of
this type are considered e ective against Dbacteria,
somewhat e ective against viruses, and of limited value
against protozoa. The reason for this limitation is that
protozoa cysts have protective coatings around them.
Cryptosporidium in particular is resistant to halogen

treatment.®’



MSR’s MIOX

Finally, there is one device (Mountain Safety Research’s
MIOX) that uses salt, water, and electricity to create a foamy
brine of oxidizing agents. When added to water, the brine
will neutralize protozoa, bacteria, and viruses. Disposable
test strips are used to verify that the water has been
adequately treated. Independent tests have shown MIOX
meets the EPA Guide Standard and Protocol for Testing
Microbiological @ Water Purifiers (a.k.a. EPA Guide
Standard).®® Su ce it to say that this level of purification is
exceptional—far better than iodine or chlorine. One
noticeable disadvantage of the mixed oxidant method is
that it requires a four-hour treatment time for
Cryptosporidium.

DOSING




Chemical Disinfection

1. Add halogen per Table 4-2.

2. Mix the water thoroughly.

3. Splash the disinfected water onto
the container’s threads.

4, Wait 30 minutes. Increase the wait
time to 2 hours for very cold water.

If using commercial chemical disinfectants, such as Polar
Pure or Micropur MP1, the dosages are clearly marked on
the package. However, if you are using bleach or iodine to
disinfect water, you will need to measure your own dose.

Table 4-2 gives the recommended dosages for disinfecting
clear and cloudy water using bleach or iodine. The
recommended dose for bleach is 2 drops per quart of water,
which translates to approximately 5-6 parts per million
(assuming a Dbleach solution with 5-6% sodium
hypochlorite). Similarly, the recommended dose for iodine is
5 drops per quart of water, corresponding to approximately
5 parts per million (assuming a 2% tincture of iodine
solution). After treating with either chemical, let the water
sit covered for 30 minutes, giving time for the halogen to
work. Treated water should have a detectable chlorine or
iodine odor.

The taste of chemically-
treated water can be
especially objectionable
to children.

In general, the more turbid the water, the more disinfectant
you need to add.”’? Consequently, most references suggest
doubling the concentration for cloudy water—as indicated in
Table 4-2. Although e ective, the increased dose introduces



a strong chemical taste. An alternative approach is to filter
the water first to clear it up, and then use the standard dose
of halogen. A second alternative is to double the dose of
disinfectant and then filter using a small-pore filter to
remove some, although not all, of the unpleasant chemical
taste.

Very cold water (i.e., water below 40°F) slows the reaction
time of the halogen, leading to the suggestion once again to
double the normal dose of disinfectant. An alternative to this
Is to allow the water to warm before treating it. A second
alternative is to permit the halogen to work for two hours

instead of 30 minutes when disinfecting very cold water.”3

Table 4-2 Ratios for Purifying Water
with Bleach or lodine®’°

Water Quantity Clear Water Cloudy Water

1 Quart/Liter Bleach - 2 drops Bleach - 4 drops
lodine - 5 drops lodine - 10 drops

1 Gallon Bleach - 8 drops (1/8 tsp) Bleach - 16 drops (1/4 tsp)
lodine - 20 drops lodine - 1/2 tsp

5 Gallons Bleach - 1/2 tsp Bleach - 1 tsp
lodine - 1 tsp lodine - 2 tsp

10 Gallons Bleach - 1 fsp Bleach - 2 tsp
lodine - 2 tsp lodine - 4 tsp

55 Gallons Bleach - 5% tsp Bleach - 11 tsp
lodine - 11 tsp lodine - 22 {sp

Notes:

1. 1 drop = 0.05 mL

2. Water that has been disinfected with iodine is not
recommended for pregnant women, people with
thyroid problems, those with known
hypersensitivity to iodine, or continuous use for
more than a few weeks at a time.”1



One drawback of using chemical disinfectants is the
objectionable smell and taste of the treated water. There are
several things that can help with this:

e Avoid using higher doses by first clarifying the water or
allowing the disinfectant to work longer.

e Use a filter subsequent to the chemical disinfection
process.

e Mix in a powdered fruit drink mix, such as lemonade or
Kool-aid, that contains ascorbic acid (vitamin C). The
ascorbic acid helps convert the chlorine and iodine to
tasteless chloride and iodide.

e Allow the treated water to air out for a couple hours
before drinking.

If you plan to use a chemical disinfectant, it is advisable to
try out several methods to determine which yields the best-
tasting solution for your family.

Personal aside: In a very unscientific taste test of chemical
treatment methods, my own family concluded that iodine-
treated waterwas by for the worst smelling and tasting,
bleach-treated was second, MIOX-treated water third, and
water treated with Micropur MP1 ready-to-use tablets was
the least objectionable.

|
DISTILLATION

Distillation is a process of boiling water and then collecting
the water vapor as it condenses. This method of purifying
water is extremely e ective at removing all types of
pathogens (i.e., bacteria, protozoa, and viruses). Distillation
and reverse osmosis are also the only methods discussed



that do an excellent job of removing chemical
contaminants.”*

Water distillation system (courtesy of Nutriteam)

A disadvantage of using distillers is that they are slow,
typically taking about six hours to yield one gallon of water.
They also require electricity to operate, which given the
amount of time they have to run, might be a significant
problem during many disasters.

|
REVERSE OSMOSIS

Osmosis is the process of flowing from low concentrate level
to high. It is the reason drinking seawater can kill you. The
seawater in your stomach draws water out of your body
trying to dilute the high concentrate of salt, eventually
leading to dehydration and death.



Reverse osmosis (RO) is the process of flowing from high
concentrate to low. Pressurized water is forced through a
very fine membrane while discharging excess water and
concentrate (pollutants in this case). Reverse o0smosis
systems are usually constructed of several stages, including
a pre-filter, semi-permeable membrane, pressurized storage
tank to hold the treated water, and carbon adsorption post-
filter.

Reverse osmosis systems do an excellent job of removing all
forms of pathogens as well as chemical impurities. However,
they require high water pressure (typically > 40 psi), and
therefore may necessitate the use of an electric pressure-
boost pump in some homes. They also waste a great deal of
water, turning out only 5-10% of the incoming water. The
remaining water is flushed away with the pollutant. To
create 1 gallon of purified water might require 8 to 18
gallons of incoming water.”®> Finally, reverse osmosis
systems require periodic maintenance, including replacing
the pre- and post-filters annually and the membrane every
few years.
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Reverse osmosis system (courtesy of APEC Water Systems)

REVERSE OSMOSIS VERSUS
DISTILLATION

Be forewarned that there are two very vocal groups of water
filter marketeers—those who sell distillation devices, and
those who sell reverse osmosis systems. Salesmen for
distillation devices will claim that reverse osmosis removes
important minerals. Likewise, those selling reverse osmosis
systems will claim that distillation causes the water to taste
flat. Both salesmen will claim that the competing technique
doesn’t remove contaminants as well as the one they are
selling.

There is a little bit of truth in both arguments. Yes, distilled
water can taste flat. And yes, reverse osmosis does remove
minerals. But both issues are not really problematic. The flat
taste can be eliminated by aerating the water—simply pour
the water back and forth between containers and allow it to



sit for a few hours. Also, the loss of minerals from reverse
osmosis is not usually considered a health concern since
Americans get most of their minerals from the foods they
eat. The good news is that both types of systems filter water
exceptionally well, removing all forms of pathogens and
many chemical contaminants.

|
ULTRAVIOLET LIGHT

It is also possible to disinfect water using ultraviolet (UV)
light. This treatment method has been used for years by
large water treatment facilities, but it has only recently been
available for the home user, traveler, or hiker. Two units are
widely available: Meridian Design’s AquaStar and Hydro-
photon’s SteriPEN. The AquaStar includes a heavy plastic
bottle with an enclosed UV light source. The SteriPEN is a
small, portable UV light pen used to stir water in a glass or
bottle. Both claim to have been independently certified to

meet the EPA Guide Standard.’®

- -

Courtesy of Hydro-Photon

Using either of the portable UV devices is quick and easy
(taking only 30-80 seconds) and has been shown to be very



e ective against all types of pathogens. The UV light
e ectively disrupts the microbes’ DNA, preventing them
from multiplying. Unlike chemical disinfectants, ultraviolet
light is also e ective at neutralizing protozoa such as

Giardia and Cryptosporidium.””

However, neither device will remove impurities (e.g., dirt,
particulates, chemicals) or help improve the taste of the
water. There are also some concerns over the e ectiveness
of the devices in turbid water. For example, independent
testing showed that the SteriPen did a poor job of purifying
muddy water.”® For this reason, it is recommended that
water be clarified prior to using a UV light purification
device.

Those limitations aside, portable UV purifiers do o er a
convenient method of purifying small quantities of water—
especially when away from home.

SUNLIGHT

When no other methods are available, sunlight can be used
to decontaminate water. This method of solar water
disinfection (a.k.a. SODIS) takes advantage of the ultraviolet
emission of the sun to kill waterborne microorganisms and is

used in developing countries around the world.”®

The SODIS method is easy to follow:

1. Wash the bottles thoroughly with soap and water.

2. If necessary, perform basic filtering to clarify the water.

3. Fill the bottles with water, and close the lids.

4. Expose the filled bottles to direct sunlight for a
minimum period of time.



5. Drink directly from the bottles, or pour the water into a
clean cup.

The method is simple, however, you must use colorless,
transparent, polyethylene terephthalate (PET) bottles no
larger than 2 liters in size. Glass and other plastic materials
can block the ultraviolet light needed to purify the water.
Fortunately, most convenience-sized beverage bottles sold
in the United States are made of PET materials.8°

At a water temperature of 86°F, a minimum of six hours of
direct, summer sunlight is needed for mid-latitude regions.
Colder water requires longer, as do cloudy conditions. For
example, on days that are 50-100% overcast, water

decontamination requires a full two days of exposure.’®

The SODIS method has been proven to reduce cases of
diarrhea caused from some waterborne pathogens.
However, it has not been shown to kill all waterborne
pathogens. Also, it is not clear that SODIS will kill trace
contamination on the threads of the bottle. For these
reasons, it should be considered a last resort for water
decontamination.



RECOMMENDED METHODS

With all the advantages and disadvantages in hand, it
becomes easier to select the optimal purification methods.
Remember the two goals of purification: remove
debris/particulates, and neutralize the pathogens. Given the
methods discussed, to remove anything requires either
filtration, distillation, or reverse osmosis. Fortunately these
methods also improve the taste of water—something that
can be important to many finicky drinkers. Refer to Table 4-3
for a comparison of water purification methods.

For general in-home use, an EPA-certified purifier, water
distiller, or reverse osmosis system are all perfectly
adequate. However, for disaster preparedness, a certified
purifier is preferred over a distiller or a reverse osmosis
system. This preference is because the purifier doesn’t
require electricity like distillation, and doesn’t waste water



like reverse osmosis. Table 4-4 summarizes the benefits and
drawbacks of the three preferred POU and POE methods.

When it comes to portable systems, the only single-step
solution that removes particles and neutralizes pathogens is
a certified purifier. If you are willing to combine two
methods, then several other options exist. For example,
combining boiling, UV light, or the MIOX with a standard
filter can neutralize pathogens, clarify the water, and make
it more palatable.

Table 4-3 Comparison of Purification

Methods’
Neutralizes
Pathogens Particulates | Chemicals | Affects Taste | Poriable | Notes
Boiling All No No Leaves water Yes | The best method of
tasting flat killing pathogens.
Fifter Protozoa — All Yes Some Improves Yes Filter effectiveness
(1 micron Bacteria — Limited varies greatly
pore size) Viruses — Limited based on pore size
and membrana
technology,
Certified All s Some Improves Yes Purifiers are proven
Purifier to remove all forms of
pathogens.
Chemical Protozoa — Limited No No Introduces Yes Slow to neutralize
Disinfectant Bacteria — Al chemical profozoa.
Viruses — Limited taste
MIOX All Mo No Introduces Yes Slow to neutralize
salty taste profozoa.
Distillation All Yes Yes improves, but No Requires eleciricity;
may leave very slow.
water tasting
flat
Reversa All Yes Yes Improves No Wasteful; requires
Osmaosis high water pressure;
may require electr-
city for booster pump;
removes minerals.
Ultravioket All Mo No No Yes Does not work as well
Light in cloudy water.




Table 4-4 Comparing Preferred POU
and POE Methods

Neutralizes all Improves Needs Wastes
Method Pathogens Taste Electricity Water

Purifier

Yes

Yes

No

No

Distiller

Reverse Osmosis

Yas
Yes

Yes

Yes

Yas
Maybe

No

Yes

SELECTING A WATER FILTER

When selecting a water filter, you should know that all water
filters are not created equal. Many manufacturers promise
“clean water” using vague claims about their products that
are impossible to fully understand. When it comes to filters,
it is definitely let the buyer beware. Don’t assume anything.
When buying a used car, you want to see the Carfax report
to verify that things are as the seller claims. In the case of
water filters, you need to see the impurity removal test
data.

@Selecting a water filter
is akin to purchasing
a used car—Ilet the
buyer beware!

If you can’t find independent technical data showing how
well the filter removes a certain type of contaminant, then
you should assume that the filter falls short in that area.
Remember, manufacturers want to convince you that their
product is the best, so if they are not showing you the data
then they likely have something to hide. Table 4-5 lists
several misleading terms that you may see in water filter
advertisements. In general, these claims indicate nothing
about the capabilities of the filter.



There is also a great deal of confusion over the di erence
between filters and purifiers. As discussed previously, for a
product to be described as a water purifier, it must be highly
e ective at removing, killing, or inactivating all forms of
pathogens.8l The word “filter” is a broader term describing
any device used to remove contaminants, regardless of its
e ectiveness.

In reality, there are very few filters that can be classified as
true water purifiers. This is largely due to the di culty in
filtering out viruses. Two exceptions worth noting are the
General Ecology Seagull IV series (sink mount), the General
Ecology First Need (portable). These purifying systems have
been independently certified to meet the EPA Guide
Standard without the use of chemical purification. Other
filters may outperform these purifiers for specific
contaminants, in particular Cryptosporidium, but the noted
models o er a unique one-step solution to purifying water
without the use of chemicals, UV light, or boiling. General
Ecology also o ers an emergency preparedness conversion
kit (EPK) that converts their Seagull IV POU purifier to a
portable, pump-driven system.

Table 4-5 Making Sense of Filter
Claims

Claim Meaning

Reqgistered with the EPA All filters that use a chemical disinfectant must be registered. It is not an
indication of their effectiveness.

Tested/Approved by the EPA The EPA does not test or approve filters.

Nominal pore size of x microns “Nominal size” indicates the average pore size, not absolute. The filter
could have pores significantly larger than the average size—making it
ineffective at filtering smaller pathogens.

Effective against Giardia, etc. Claiming fo be effective without providing specific data is meaningless.
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Water purifiers (courtesy of General Ecology)

|
CERTIFICATION

Filter certification can also be confusing because there are
three sources of o cial water filter certification, all of which
are accredited by the American National Standards Institute
(ANSI):

« National Sanitation Foundation International (NSF)82
« Underwriters Laboratories (UL)33
« Water Quality Association (WQA)84

Each of the organizations has its own certification program
(e.g., WQA Gold Seal, UL Water Quality Mark), but all require
testing to the same ANSI/NSF standards.

Standards set the requirements for each of the four di erent
purification methods: filtering, UV light, reverse osmosis,
and distillation. These standards require that careful testing
verifies that the filter reduces specific contaminants by a



certain amount (e.g., 99.9% removed). Construction,
product labels, and sales literature are also inspected.
Periodic re-certification and inspection are required. The key
ANSI/NSF standards relating to point-of-use (POU) water
filters are listed below.8°

o Standard 42: Drinking Water Treatment Units - Aesthetic

E ects

o Standard 53: Drinking Water Treatment Units - Health
E ects

o Standard 55: Ultraviolet Microbiological Water Treatment
Systems

e Standard 58: Reverse Osmosis Drinking Water
Treatment Systems
e Standard 62: Drinking Water Distillation Systems

WQA Gold Seal

To verify that a product was tested by an o cial lab, go to
the NSF, WQA, or UL website and search their database of
certified products. Testing by any of these three accredited
organizations is expensive. As a result, many companies
elect to have independent testing done by universities or
other outside labs. Accordingly, they may state that their
product is “tested to the NSF/ANSI standards by an
independent lab.” Most independent test labs are reputable,
and the results are considered accurate. Regardless of who



does the testing, the results should be published and
available for the customer’s review.

Given the list of ANSI/NSF standards, it would seem that
selecting a POU water filter would be as easy as finding one
that is certified to Standards 42 and 53. Or, if using
alternative technologies (e.g., ultraviolet light, reverse
osmosis, distillation), you would ensure that the product
meets the associated standard (i.e., Standards 55, 58, or 62
respectively). In general, this selection criteria is sound.
However, there is one important point to note: a significant
shortcoming of Standard 53 is that it has no criteria to check
e ectiveness against bacteria or viruses. Broadening of the
standard to include bacteria and viruses has been discussed
for many years. Until that e ort is complete, Standard 53 is
of limited value in selecting a filter system.

NSE/ANSI standards

do not set criteria

for bacteria or virus
removal.

@

True purifiers are
certified to the EPA
Guide Standard.

The NSF has recognized this shortcoming and has been
working on standards that address all pathogens.8® As a
stop gap, NSF currently tests to Protocol P231, which aligns
with the EPA Guide Standard.

If you decide to purchase a water purifier, find one that is
certified to the EPA Guide Standard. If the retailer does not
clearly advertise this qualification, rest assured the product



iIs not certified. Certification is like winning an Olympic gold
medal; you are going to display it for everyone to see.

|
CHANGING FILTERS

Filter elements must be changed periodically, or the filter
will lose its e ectiveness. The element can become clogged
with debris (usually indicated by reduced water flow), or the
surface of the filter can become saturated, leading to
reduced performance.8’ The time between filter changes is
dependent on the condition of the water being filtered. If
you are pumping water directly from streams or lakes, you
will need more frequent filter changes than if you are
filtering tap water.

Portable filters

should be cleaned
after each use.

Follow the manufacturer’'s recommendations whenever
possible. Beyond that, change the filter anytime you notice
the flow rate has decreased or the water begins to have an
unpleasant taste or odor. Regardless of performance,
change the water filter element at least annually for daily
use systems.

Portable filters that are used infrequently should be cleaned
after each use. This will prevent bacterial growth. A simple
way to do this is cycle a weak bleach solution (i.e., 1 tbsp
bleach into 1 gallon of water) through the unit. Then allow
the filter to air dry.



WATER SOURCES

The fundamental goal of your water plan should be to have
access to enough potable and non-potable water to see your
family through a two-week disaster. Given the resources
necessary to store hundreds of gallons of water, it is likely
that in some situations you may find yourself in need of
more water than you have stored.

-

Alternative Water Sources

» Hot water heater
» Water pipes

» Toilet

# Waterbed

» Swimming pool

# River, lake, or spring

In the best case, you can simply turn on the tap. The water
may require purification before drinking, but at least you
won’t have to forage for water. In the worst case, however,
your local water service may have been cut o due to
excessive contamination, shortages, or sabotage.

When tap water is no longer available, you will need to
locate alternate water sources. There are likely many such
sources around you (see tip box).

|
HOT WATER HEATER

Your hot water heater is an excellent source of potable
water. Many units are 75 gallons or larger in size, giving you
a sizable emergency stockpile. Water can be drained out the



bottom of the tank through the built-in spigot. The five-step
process to drain the tank is straightforward (shown below).
Like all extraction methods, however, you need to practice
on your particular water heater before a crisis hits. Don’t
assume that you can do it and then find yourself in an “oh,
crap” moment later.

»

Draining Hot Water Heater

1. Turn off power or gas to the warter heater.

2. Turn off the incoming water supply.

3. Arach one end of a hose to the spigor, and put the other end into a
bucket below the level of the spigot.

4. Open the pressure relief valve near the top of the tank, or turn on a hot
water faucet in the home.

5. Open the spigot and collect the water in the bucker. Careful, it’s hot!

|
WATER PIPES

When water is shut o by your local water authority, it may
still be possible to drain the water in your home’s pipes for
potable water needs. However, to have access to the water
in your pipes, you must first prevent it from draining back
out of your home. This is done by installing an anti-siphon
water valve on your incoming main water line. The anti-
siphon valve automatically closes when the water pressure
gets too low, thereby keeping the water safely stored in
your home’s pipes.

Personal aside: | was able to recover just over two gallons of
water from the pipes in my two-story home. Cut o the
water, main, and try this water recovery process in your
own house to have a better idea of the expected yield.



Draining Water Pipes

1. Turn off the incoming water main—simulates losing water with an anti-
siphon valve installed on your water line.

2. One by one, turn on all of the taps at the highest elevation, collecting the
small amount of water thar comes our of each. Leave the raps open.

3. Turn on the taps at the lowest elevation, collecting the water that comes
out. This mighl‘ take several minurtes.

4. Once all of the taps stop outpurting water, close them.

|
TOILET

The water from the toilet tanks (not bowls) can be used for
drinking, but you should purify it first. Purification is needed
because bacteria and rust can collect in the tank. Use a
portable filter to retrieve the water, or simply scoop the
water out with a cup and soak up any remaining water at
the bottom with a rag or sponge. While the thought of
drinking water from the back of a toilet may not be
particularly appealing, it does represent a valuable
secondary water recovery method. Depending on your
particular model of toilet, this could yield anywhere from 2
to 7 gallons of water per toilet.

|
WATERBED, SWIMMING POOL

If you have a waterbed or swimming pool, it can act as an
excellent secondary source of water. However, according to
the NSF, the water from a waterbed or swimming pool
should only be used for non-potable needs.88 High levels of
chemicals and organic contaminants may be present, and



conventional methods have not proven e ective at making
this water completely safe.

|
RIVER, LAKE, OR SPRING

The water from rivers, lakes, or other fresh water sources
can be used directly for non-potable needs, such as toilet
flushing, or for potable needs, such as drinking and cooking,
if purified first. If the water contains visible particulates,
such as dirt or twigs, use a co ee filter or clean cloth to do a
cursory filter before purification. Regardless of how clear the
water may appear to be, assume all natural water sources
are contaminated. If the water is very shallow, use a rag or
sponge to soak it up.

Sea water should not be used for potable needs unless
purified with a desalination device. Other purification
methods will not remove the salt. Never drink brackish
water since it will dehydrate you and can lead to death.

NATURAL COLLECTION

Natural Collection

Methods

» Rain collection
» Snow melting
» Dew collection
# Transpiration
» Solar still

When you have exhausted all known water sources, it may
be necessary to extract water from the environment around
you. Extraction techniques are referred to as natural
collection. Collection of this sort should be considered a last
resort. Despite what you may have read in various survival



manuals, natural collection is very di cult and requires skill,
materials, and patience.

Don't rely on natural
collection methods. Treat
them as a last resort.

Don’t make the mistake of relying on natural collection
without having spent the necessary time and energy
learning how to do the extraction e ectively. There are very
few people, for example, who can build a solar still and get
more water from it than they put out in sweat building it.
Before relying on any natural water collection method,
practice it ahead of time! Don’t wait until you are dying of
dehydration to figure out that you don’t know what you are
doing.

|
RAIN COLLECTION

&

A kid’s inflatable
swimming pool makes a
great rain collector.

Rain water can be an excellent source of natural water. The
obvious (and significant) disadvantage of collecting rain
water is that rainfall is unpredictable. Also, given that in
most places it usually rains one inch or less with each
rainfall, you will need a large surface area to collect enough
water. A child’s inflatable swimming pool works well. A six-
foot diameter pool collects about 18 gallons of water if it

rains one inch.8®



An alternative is to use a clean, waterproof tarp tied up into
a mild “V” shape, sloping downward into a large container.
With a 10 ft. X 12 ft. tarp, you can collect up to about 70
gallons of water from a one-inch rainfall.8° Be sure to secure
your tarp so that it won’t be blown down by heavy winds.
The idea is to face the tarp into the wind, allowing rain to
blow onto the surface, down the channel, and into your
water storage container.

Another good method of collecting rainwater is to place
buckets (or rain barrels) under your home’s gutter
downspouts. The large surface area of your roof will yield
significant water. People have been doing this for years to
collect water for use in their gardens, as well as prevent
flooding of their yards.

A final, albeit less e ective, option for collecting rain water
iIs to hang bed sheets outside your windows. Let them get
drenched in the rain, and then bring the sheets inside and
ring the water out into a container. Repeat for as long as the
rain continues.



All rain water should be purified by one of the
recommended methods before drinking.

|
SNOW MELTING

If you live in a cold climate, snow can serve as an excellent
natural water source. Simply scoop the snow up, packing it
into buckets, pots, or plastic bags, then take it indoors or
put it near a heat source to melt. The amount of water
extracted from snow varies greatly, but a reasonable
estimate is to assume that it will be reduced by a factor of
ten (i.e., ten inches of snow might yield one inch of water).
Though not always necessary, it is safest to purify the
resultant water as you would any other natural source.

A particularly useful method of collecting snow is to gather
it in a cotton pillowcase. Once full, hang it near (not over) a
heat source, such as a campfire or wood-burning stove. Put
a pot underneath it to catch the water as it drips through.
Once the snow is depleted, put the pot over the fire and
bring it to a boil. When cooled, it’s ready to drink. The
pillowcase acts not only as a useful collection container, but
also a coarse filter—removing twigs, rocks, and other debris.

|
DEW COLLECTION

In heavily vegetated areas, dew can be collected o plants
early in the morning or immediately after a rainfall. This can
be done by dragging absorbent rags across the surface of
plants. Once the rags become saturated, wring them out



into buckets. Continue the process until the yield starts to
decrease as temperatures rise.

Dew collection can yield
significant warter with
nothing more than a rag
and a bucker.

The advantages of dew collection are that it requires only
minimal supplies and can yield fairly good results even in
the wilderness. The two drawbacks are that the collection
process can be mildly arduous, and once again water must
be purified before drinking. The method is also not e ective
in areas with limited vegetation.

Personal aside: Following a rainfall, | was able to collect 12
cups of water in one hour using only a sturdy paper towel
and a small bucket—a significant yield.

|
TRANSPIRATION

Transpiration bags use evaporation and condensation to
collect water. Large clear plastic bags are secured over the
green foliage of non-poisonous plants. Plants with large root
systems work best. The opening of the bag is tied o to
make it as airtight as possible. Using a cloth or paper as a
gasket in the mouth of the bag will also help. The bag
creates a greenhouse e ect causing the plant to release
water vapor. The vapor then condenses on the inner surface
and pools in the bottom corner of the bag (see illustration
above).



Tmnspimticnn water
collection requires large,
clear bags and twine.

Plastic bag

- h e with condensed

water droplets

Water collected
in bottom
corner of bag

Transpiration

The amount of water released through transpiration varies
by temperature (as temperature rises, yields increase),
relative humidity (as humidity rises, yields drop), plant type,
and soil moisture. The biggest advantage of using
transpiration bags is that they can be placed with very little
energy, allowing for many bags to be used in parallel.
However, practical yields are often minimal (perhaps only a
cup per bag per day, depending on conditions). Also, be
aware that transpiration bags can kill the plants.

A modest secondary benefit can be had by wiping dew from
the outside of transpiration bags during the early morning



hours.

|
SOLAR STILL

The solar still is a well known natural water collection
method also based on the greenhouse e ect. Two simple
models are the single-sloped box still and the pit still (see
illustration). With the single-sloped still, a sealed box is
constructed with a dark insulator material lining the bottom,
a sloped clear glass or plastic barrier on top, and a way of
introducing and removing the contaminated and distilled
water.

¥ Transpanent plastc
b 0 ke plansic in placs
. eheating it B

Solar stills—pit style and single-sloped box

The pit solar still is the type you will find in most survival
manuals. It consists of a large hole in the ground, perhaps
three feet across, covered with a clear plastic barrier. A
collection cup is placed in the center of the pit, and a water
source (e.g., shredded vegetation, urine, brackish water)
around the cup. A rock is put on top of the plastic to form an



inverse apex centered over the cup. Rubber tubing can be
used to drink water from the cup so as not to disturb the
still.

Both types of stills operate in a very similar manner. Solar
energy heats the ground or black background. Moisture
inside the greenhouse evaporates, rises, and condenses on
the underside of the clear barrier. The solar-distilled water
then runs down the slope and drips into a collection channel
or cup.

One significant advantage of the solar distillation process
over other natural collection methods is that the water
recovered does not require purification. Plants, sea water,
and even urine can be used as the originating source of
water. All will ultimately produce clean, drinkable water.

However, there are three notable problems with the solar
still. First, it requires materials (plastic, collection cup, and
tubing) and a shovel for digging the hole. The still also takes
significant energy to set up. Finally, it is very di cult to
make work e ectively. Experts who have evaluated the
e ectiveness of the solar still suggest that many things can
go wrong, causing it to provide very little, if any, water.
Problems can include failing to get the plastic su ciently
tight, wind disturbance, insu cient transparency of plastic,
improper angle to the sun, and a host of other things.%°
Some experts swear by solar stills. Others will warn you
away.

If you think solar
stills are easy to make
work, you've never
built one.

DP PLAN EXAMPLE



Table 4-6 Sample DP Plan Entry

| Goals

Need: Water
Needs

Implementation

Shortage Access to enough Potable: Minimum of 28 gallons Store 250 gallons of treated
water for family of 5 to | per person = 140 gallons potable water in a Super Tanker
survive for 14 days container

Lise a waterBOB™ bathtub
bladder for storing an additional
100 gallons of potable water if
emergency is imminent.
Non-potable: Enough water to Access neighbor's swimming
flush the commode 5 times per pool for non-potable use. Use
day @ 3 galions per flush = 210 5-gatlon buckets for water
pallons retrieval,
LUise two rain barrels on main
house guiters.
A 2-day supply trans- | Transporiable: Minimum of 4 Transpart water using four
portable by car gallons per pesson = 20 gaflons | G-pallon blue water jerry cans.

Contamination | Neutralize or emove POU water filter purifies tap Install a Seagull IV water
all pathogens in water waler purifier on the kitchen tap.
::'r:’;g ma;;'r: Abackup plan in case filter Boil water as the backup plan.

p becomes inoperable
Neutralize or remove Portable water filter to purify Keep a Seagull First Nead XL
pathogens in water water on the go water filter and two 3-gallon
from streams, lakes, dromedary bags in vehicle's
and other natural gmergency kit
SOUICES

Quick Summary - Water

» Store, or have access to, enough potable water to
maintain your family for 14 days, assuming 2
gallons per day per person.

» Have access to enough non-potable water for at least one
toilet flush per person per day for 14 days. The
amount of water required per flush varies based on
toilet model.



» Hygiene is critically important during a disaster because
falling ill can leave you weak and unable to handle
the situation’s hardships.

» Store potable water in FDA-approved containers, out of
light, and away from chemicals or gasoline.

» If keeping a permanent stockpile, rotate the water every
six months or treat with a water preserver.

» Water pre-treatment is usually unnecessary for tap water.

» Pathogens found in water include protozoa, bacteria, and
viruses. To purify the water, you must remove, Kkill,
or neutralize the pathogens.

» Distillers, certified purifiers, or reverse osmosis systems
are recommended for home POU or POE use.

» Certified purifiers are recommended for portable use.
Other options include combining filtering with
boiling, UV light, or chemical treatment.

» Use secondary sources as necessary, including your
home’s hot water heater, water in house pipes or
commode tanks, swimming pool, waterbed, and
rivers or lakes.

» Do not try to purify seawater without a desalination
device.

» Depend on natural collection methods only as a last
resort. Natural methods include: rain collection,
snow melting, dew collection, transpiration, and
solar stills.

» Test your water collection methods before an emergency.

Recommended Items - Water



J Water Storage

a. Large water containers to allow for 28 gallons of potable
water per person stored in FDA approved
containers—e.g., 55-gallon water storage
barrels with pump, Super Tankers, Aquatank
water bags b. Two sets of smaller water
containers for retrieving and transporting
water (one set for potable water, one set for
non-potable water)—e.qg., plastic jerry cans, 2-
liter bottles, five-gallon buckets, WaterCubes,
dromedary bags UWater retrieval

a. Garden hose and bucket for draining the hot water heater

Jd Chemical disinfectant for preparing containers, treating
water, and cleaning surfaces.
a. Jug of household bleach, dropper

Jd A home POU or POE water purification system

a. A purifier that meets the EPA Guide Standard, or
b. Water distiller, or

c. Reverse osmosis system

d A portable water purifier

a. A purifier that meets the EPA Guide Standard, or
b. UV light, or

c. MIOX device

d Supplies to stay clean

a. Adequate supply of hand soap, alcohol-based hand
sanitizer, and hand/body wipes

b. Supply of large plastic bags and twist ties

d Sanitation needs

a. Access to enough non-potable water for at least one toilet
flush per person per day, or

b. A potty bucket, plastic bags, and treatment chemicals, or

c. A self-contained composting toilet




CHAPTER 5
SHELTER

Assessing_and Making_Improvements
Safeguarding_Your Shelter
Evacuation

When You Have No Place To Go
Tents, Tarps, and Teepees

DP Plan Example

Challenge

Your microwave oven short-circuits in the middle of the
night, igniting a house fire. The fire smolders for several
hours before spreading, filling the house with smoke. Do
you have the correct smoke alarms to detect the slow-
burning fire? How will your family evacuate the house if
the primary exit is impassible? Can your children escape
without your help? Does everyone know what to do once
they get out of the house?

There iIs a well understood order to wilderness survival:

shelter, water, and then food. The idea is simple enough.
You must first protect yourself from the environment,
whether it is the heat of summer, the frost of winter, or the
drenching rains of spring, before worrying about what you
are going to eat or drink. This generally holds true for
disaster preparedness as well. The only di erence is that
you are not typically required to build a shelter. Rather, you
will need to e ectively use and protect the shelters you
already have.



@ In order of

importance: shelrer,
water, then food.

Your home—a generic expression for a house, apartment,
townhouse, or mobile home—is the shelter that your family
will most likely depend on when confronting a disaster.
Certainly there may be times when you are forced to
evacuate, in which case you will have to secure a new
shelter. However, for most situations, your family will be
much better served by staying put. As shelters go, your
home is far superior to anything you can construct ad hoc. If
you don’t believe this, try spending a cold, rainy night in
your yard under the best shelter you can build in half a day.
You will quickly come to enjoy the comforts provided by your
home, even with the power, water, and gas all turned o

There are certain threats that require specialized shelters.
For example, buried or hardened shelters o er the best
protection from radioactive fallout.?1 They can be built from
conventional materials (stone block, concrete, etc.), or they
can be made from such things as fuel tanks, shipping
containers, steel culverts, Quonsets, or pre-made fiberglass
inserts. However, despite being well hardened, underground
bunkers are not generally the best solution to more
commonplace disasters.
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Your home as a shelter (FEMA photo/Dave Gatley)

Take a look at the list of disasters in Chapter 1: Introduction,
and you will see that, for most situations, a buried bunker
doesn’t really o er any advantage over a conventional
house. Specialized shelters of this sort are also very
expensive for a private individual, not to mention nearly
impossible for people living in metropolitan areas. For these
reasons, this chapter focuses on issues related to using a
conventional residence as an e ective shelter. A section in
Chapter 14: Transportation discusses the special case where
you find yourself on the road depending on your automobile
to serve as an emergency shelter.

In general, there are three important steps in preparing your
home to be an e ective shelter:

1. Assess what protection your home provides.

2. Make improvements to increase that level of protection.

3. Safeguard your home to prevent loss, damage, or
deterioration.



ASSESSING AND MAKING
IMPROVEMENTS

Begin by evaluating the safety that your home provides.
Factors that weigh into this evaluation are construction,
geography, and distance from likely threats.

e Construction—What is your house made from? Brick,
wood, vinyl, or sheet metal? Are there any specific
threats to which your house’s construction will be
particularly vulnerable? Are there Ilarge exposed
windows, and if so, can they be shuttered or boarded?
Do you have a basement that might flood? Is the
construction solid? Can you identify any obvious
weaknesses, such as an exposed carport with
iInsu cient supports or a roof with loose shingles?

« Geography—In which part of the country do you live?
What weather events are most likely to a ect you? Are
there any specific geological threats such as mudslides,
avalanches, earthquakes, rockslides, or sinkholes? Does
the landscape o er any natural protections? Are you on
the coast where ocean-related weather events, such as
hurricanes or nor’ easters, pose very real concerns? Is
your home situated in a valley that might flood from
heavy rains? Are you close to a river or lake that could
overflow its banks? Are you o the beaten path, making
it di cult for repair crews to get to you? Are there large
trees that might fall on your home?

 Distance from likely threats—Do you live near a
nuclear or industrial plant that might release an
airborne contaminant? Are you in a large metropolitan
area, such as New York or Los Angeles, that might
experience a terrorist attack? Do you live near a railway
or airport at which a major crash might occur? Are you
near a dam that might rupture and cause flooding?



List of Threats
# Flood # Droughre # Radioacrive material release
» Earthquake # Volcanic eruption # Chemical release
» Snow storm = Landslide # Food contamination
# Tornado # Tsunamifridal wave # Fire
- Hun‘i;_';],]]e,lrr}'l_'rhuuu » Avalanche - h‘[ilit'&.l.’}" artaclk
» Winter freeze # Home invasion # Biochemical arrack
# lce storm # Pandemic # Riot
# Thunderstorm # Blackour » Hail
- Lighming # Hazardous material 5|.‘ril| # Sinkhole
# Hear wave # Air pollution # Solar storm
= Wildfire # Water pollution # Airplane/train crash

Consider the list of threats in the tip box. How likely is each
to a ect you? How much protection would your home o er?
What steps can you take to improve that level of protection?

To make your home threat assessment a little easier, a
blank worksheet is included in the Appendix. Table 5-1
serves as an example of what a home threat assessment
entry might look like. This particular example is assessing
my home against floods.%2:93.94

Assessments are completely subjective—you can rate your
home at whatever level you think appropriate. The point of
the exercise is to have you think about your home’s
vulnerabilities, and then take steps to reduce them. Realize
that many of the threats listed are very unlikely, requiring
little or no preventive action. Again, the key to practical
preparation is to identify the likeliest (or most worrisome)
threats first, and then make improvements to reduce their
impact.

Personal aside: Many years ago, | lived in a mobile home in
rural Alabama. | scrutinized the weather regularly, fearing
the announcer would utter the single word we all dreaded—
tornado. When twisters were spotted, anywhere in the
vicinity, alarms would sound for miles, and my family would
race to a small brick, building that the landlord provided for



just such occasions. The lesson that | took, away from the
experience was that it is very important to understand what
protections each type of shelter o ers. In my case, the
small, reinforced brick, building was much more likely to
survive the winds of a tornado than a mobile home
constructed, of sheet metal and particle board. With that
said, | never felt the need to evacuate when thunderstorms,
Iice storms, blackouts, or winter snow threatened. And in
general, | think | had it right. My rather fragile house was
pefectly capable of handling certain dangers butill-equipped
for others.

Table 5-1 Example of Shelter
Assessment (Flood)

Likelihood Frotection
Threat {(1-10) (1-10) ; Steps to Improve

Flood a b 1. Determine the base flood elevation (BFE) for the
I live on the east My home is situated area.”
coast where flooding | atop a small hill, 2. Ensure that water-resistant materials have been
is common, usually | 42 feet above sea used in places below BFE. If not, replace them as
due to nor'easters level. It has quitters appropriate.
and humcanes. 10 rnLrFe walter 3. Raise the water heater and other appliances
effectively off the
roof. Unfortunately above BFE level.
curbside water 4. Install backflow valves in sewer pipes to prevent
drains are directly backups.

in front of the house 5. Install flood shields or natural built-up barriers

and thus prone to near basement windows and doors.
backup and flooding.
6. Install sump pump system for basement.

7. Check yard grading fo ensure adequate water
drainage.

8. Use rain barrels on the two main gutters.
9, Landscape using vegetation that resists soil ero-
shan.
10. Seal walls in basement with waterproofing
compaounds,

11. Add flood insurance coverage.

*BFE is the height that a flood has a 1% chance of reaching or
exceeding for a given year—a.k.a.,the 100-year flood level. Maps
showing your base flood elevation and flood zone designation are

available online at FEMA’s Map Service Center. 95



