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Back issue No. 122 contains: Emergency and Backwoods Water Treatment; making the $1

garden; how gardening is good for you; growing potatoes in hay; living in the desert; healthy

meals for vegetarians and semi-vegetarians; bovine basics for beginners; your kitchen

pharmacy; beat supermarket psychology and save; spare firearms; a quick tour of

hyperinflation and the possible consequences for America; and an assessment of America

from Russia. Plus, Jackie Clay answers questions about grinding buckwheat, raising feeder

geese, growing potatoes in tires, minerals and fertilizers, root cellaring in Texas, making butter,

keeping seeds in the freezer, storing squash, canning turkey soup, heart rot in potatoes,

removing snow from a roof, boiling home-canned foods, canning in ½-gallon jars, grain for

goats, and processing venison.
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ThorstensonWARNING: This three part series of articles provides general information on

widely accepted water treatment techniques, but no method can guarantee complete safety. It

is important to follow specific manufacturers’ instructions provided with any water treatment

equipment you may use.Anyone who has thought at all about independent living or emergency

preparedness has certainly given some thought to the topic of water treatment. And, by the

way, this is also a very useful skill for routine backwoods outings. Here, “camp comfort” often

suffers because the amount of clean water that can be brought along for cleanup and hygiene

is usually pretty limited. Many folks probably don’t consider treating water at camp for such

uses because they assume it is too complicated. But a simple treatment setup can allow you to

generate literally dozens of gallons of clean water from almost any place you can get a bucket

in the water—and this can remain true even if the local lake or river is pretty murky.Whether we

are talking about emergencies or planned outings, the good news is that there are plenty of

recipes and lots of equipment available for treating water. But there are some problems, too.

First, it can be hard to assess whether any given gizmo will be reliable and effective. Second,

the bewildering array of filters, purifiers, disinfectants, and other products can make selecting

the right ones a challenging task. Third, the recipes and instructions usually don’t explain why

you are supposed to do what they tell you to do. Because of these problems, it is very easy to

wind up buying equipment and adopting procedures based on a “best guess.” Unfortunately,

this can lead to a setup that doesn’t fit your needs. So what happens? You wind up forcing your

needs to fit the setup.Well, our goal here is to reverse that unpleasant state of affairs. To do so,

we will look at how municipal water treatment plants do the job because this will allow us to

identify techniques that are reliable and well-established. In this first article, we are going to

spend some time examining why these various techniques are used along with what they can

and cannot do for us. In addition to helping us with the sensible evaluation of commercial

equipment, this theory will also make us more flexible. For instance, it may be necessary in an

emergency to modify a procedure or make use of improvised equipment. If we understand

what is really going on in the treatment process, we’ll have a better handle on how to do this as

safely as possible. In a similar fashion, field methods like the ones we will examine are usually

intended for the treatment of small to moderate volumes of water, but it is possible to scale

these procedures up to the big volumes needed for uses like independent living and long-term

survival. Whether you want to treat a few quarts of water for an overnight hike or thousands of

gallons for long-term preparedness, the “theory” is the same. Once you understand it, you can

apply it in a fashion that meets your needs.
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survival. Whether you want to treat a few quarts of water for an overnight hike or thousands of

gallons for long-term preparedness, the “theory” is the same. Once you understand it, you can

apply it in a fashion that meets your needs.Because water treatment is a rather involved

subject, we will cover the topic in a series of three articles. The goal of this first one is to get

the “theory” under our belts. Then, in our second visit, we’ll be able to move along to the nuts-

and-bolts matter of “practice.” We’ll look at how to apply various treatment techniques in real



life settings and we’ll also consider the selection of specific equipment with an eye on matching

it to your needs. In the third and final installment, we’ll pull everything together by looking at

examples of “water treatment kits” that can meet different volume requirements and space

limitations. But before we get to any of this, let’s start by considering exactly why we need to

treat water in the first place.The risks—why treat water?Severe turbidity (center) is unpleasant

and can interfere with treatment. Settling and coarse filtering (left) can sometimes be of limited

help. But chemical coagulation with a commercial product (right) is quick to perform and has a

dramatic effect..This may sound like a bit of a silly question at first, but water treatment

becomes a lot easier to understand if we divide the possible harmful contaminants into some

specific categories:Biological hazards: This is what most folks think of when “water purification”

comes to mind and it is generally the most important concern for both outdoor excursions and

emergencies. Harmful microorganisms can cause serious gastrointestinal diseases that can

quickly debilitate a person or even prove fatal. In addition, some long-term diseases like

hepatitis can also be transmitted through water. Harmful microbes occur naturally in even the

most pristine water, human activity can add more of them, and certain disasters can release

huge quantities into otherwise clean water sources—including your well or even treated city

water.The two most common ways for dealing with microbes are filtration (to remove them) and

disinfection (to kill them). Most water treatment plants combine the two because microbes vary

in size and toughness. At one end of the spectrum are protozoa (sometimes called cysts) like

giardia and cryptosporidium which can cause very nasty gastrointestinal illness. They are

rugged critters and can be resistant to common disinfectants, but they are also quite big

(comparatively speaking), so they can be removed with proper filtering. At the other extreme,

viruses are very small and can pass right through most filters, but fortunately they are also

vulnerable to the effects of disinfectants. Bacteria sit in the middle range of size and they are

not that tough, so they can be dealt with effectively by both methods. There is some debate as

to whether it is necessary to treat for viruses if one is using uncontaminated water on the North

American continent, but it is definitely appropriate anywhere that untreated human or animal

waste or sewage contamination may be present. For reasons we will see, my opinion is that

disinfection is quick and inexpensive enough that it is well worth the effort under virtually all

circumstances.Chemical hazards: Human activity can put chemicals like pesticides and

petroleum compounds into the water, and toxic substances like lead, mercury, and arsenic can

also occur naturally. Usually, chemical exposure is a worry associated with long-term water

consumption and it is not the biggest concern for occasional, short-term use during a campout

or emergency. But there are some water sources that have very high levels of toxic chemicals

and certain disasters can cause severe chemical contamination. In these cases, even short-

term use could be risky and many of these chemicals cannot be detected by smell or taste.

There are some practical techniques that can reduce the concentration of certain hazardous

chemicals, but there is no surefire way of guaranteeing their complete removal. Non-hazardous

chemical substances can also make water unfit to drink if they are present in very high

concentrations, as is the case with ocean water. A few water sources away from the ocean

suffer this same problem and the treatment processes we will consider do not render such

water fit to drink. Methods like distillation and special hand-operated reverse osmosis systems

are required.Nuisance components: There are also dissolved substances that do not pose a

serious hazard but that can be annoying. Many of these come from natural sources, so they

can even be found in the most pristine of water. For instance, “sulfate” comes from natural

minerals, and highconcentrations can produce a laxative effect in those not used to it. A

number of components can cause unpleasant tastes and odors. Things like iron and



manganese can react with food and coffee to form weird and unappetizing sludge and

sediment. These problems are generally of low importance in an emergency, but they can be a

real annoyance during a backwoods outing. Some nuisance components can be reduced by

simple treatments, but others can require more involved techniques like distillation or reverse

osmosis.
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water fit to drink. Methods like distillation and special hand-operated reverse osmosis systems

are required.Nuisance components: There are also dissolved substances that do not pose a

serious hazard but that can be annoying. Many of these come from natural sources, so they

can even be found in the most pristine of water. For instance, “sulfate” comes from natural

minerals, and highconcentrations can produce a laxative effect in those not used to it. A

number of components can cause unpleasant tastes and odors. Things like iron and

manganese can react with food and coffee to form weird and unappetizing sludge and

sediment. These problems are generally of low importance in an emergency, but they can be a

real annoyance during a backwoods outing. Some nuisance components can be reduced by

simple treatments, but others can require more involved techniques like distillation or reverse

osmosis.Turbidity: Turbidity is the cloudiness or haziness that results when very small particles

of dirt, sediment, and plant material get churned up and suspended in the water. In some

cases, the stuff itself may be relatively harmless, but it obviously makes the water unpleasant

to use and it can also cause more serious problems. Most importantly, turbidity can interfere

with many treatment techniques; it can plug microbe-removing filters and it can interfere with

the effectiveness of disinfectants. The problem is that removing turbidity can be harder than it

sounds. The particles can be extremely small and very well suspended, so efforts like waiting

for the junk to settle or passing the water through several layers of finely woven cotton cloth

can be painfully ineffective. Survival manuals are often fond of telling us to avoid using turbid

water whenever possible. Well, I think we could have figured that one out on our own!

Sometimes turbid water is the only stuff available. Fortunately, there are effective methods for

dealing with it.Suggestions for using field-treated waterBefore we go on to consider treatment

techniques, there is an important conclusion to be drawn from what we’ve already learned. To

see it, let’s summarize a couple things: biological hazards can be dealt with pretty reliably by

using the right combination of treatments and, as we will see, even severe turbidity can be

knocked out cold if it pushes us into a corner. But the results are far less certain when it comes

to chemical hazards and many nuisance components. With this in mind, a prudent, two-

pronged approach can be suggested when it comes to using field-treated water.In an

emergency, it is very important to scout carefully and use all possible means for selecting a

source that is likely to be free of severe chemical contamination. For instance, the news on the

radio combined with your personal knowledge of the area may (or may not) alert you to

sources of disaster-related chemical contamination. There are also some treatments that can

be used to reduce the concentration of certain hazardous chemicals. Such measures are far

from a guarantee, but it is prudent to use every means available because the whole point is

that one must “drink the water.”For planned outings, things are much different. In the absence

of some sort of gross contamination, most sources are probably fairly safe from a chemical

perspective—at least for short-term use. But this is never a guarantee, so one does use the

local water at one’s own risk. Either way, there are still nuisance components to consider, so

you may wish to bring along enough water for drinking, coffee-making, and cooking when

possible. Camp-treated water can still be a wonderful resource for sanitation and hygiene by

making much more water available than you could possibly drag along from home. Of course,

there is another benefit which should not be forgotten: the experience of treating water for

camp can be invaluable if you ever need to do it in an emergency.Treatment techniques—the

theoryIf we look into the recipes and devices available for water treatment in the field, we will

find that many of them rely on a single technique. But if we look at how water treatment plants

do the job, we will find that they usually combine several techniques to increase the overall

effectiveness of the process. But can such a multi-step effort be practical in the field? The



answer is yes, and to see both the why and the how, we’ll look at some of these steps and

examine what they can and cannot do. In our next visit, we’ll look at the practical details related

to using these same techniques in the field. We will discuss the techniques in the order that

they are usually performed, but do keep in mind that it is not always necessary to apply all of

these steps.1. Coarse filtration: Water treatment plants often use a bed made of several layers

of sand and gravel of varying coarseness to remove large suspended particles from the raw

water. For small-scale needs, you can find instructions for preparing a filtering bed in anything

from a five-gallon pail to a 55-gallon drum, but this is often not practical in the field. However, a

combination of settling followed by filtration with a home-brewed filter (detailed in the next

article) can be of some help. For treating smaller volumes, there are compact pre-filters

available commercially. Settling and coarse filtering has its uses, but the effort may not be

terribly effective against very fine and well-suspended turbidity.2. Chemical coagulation: To deal

with stubborn turbidity, water treatment plants often use a rather sneaky technique: they add

chemicals which cause the turbidity particles to clump together and settle out of the water.

Even if some of the particles are stubborn about settling, they can now be trapped much more

effectively with a coarse filter because the clumping process makes them much bigger in size.

This “chemical coagulation” treatment has the ability to transform extremely turbid water into

something approaching crystal clarity. As you may expect, it can involve complicated chemistry

and sophisticated techniques but, fortunately, there are also ways of doing it in the

field.Chemical coagulation can be home-brewed with common alum (initial turbid water at left,

alum treated at right). But the procedure can be rather touchy and, as the flashlight shows, the

results are often less than perfect.3. Microfiltration: This technique must be carefully

distinguished from coarse filtration. Microfiltration uses specially designed filters that are

capable of removing very small particles. It can be highly effective at removing turbidity along

with certain categories of biological hazards. Microfiltration was a mainstay method for use in

the field long before it was widely adopted by water treatment plants. But new materials have

made it practical for use with huge volumes of water, and the fact that it is becoming very

popular in treatment plants (often under the name of “membrane filtration”) is testimony to its

utility.A hand-pumped microfilter is often the best choice for a person who is on the move. But it

can be tedious and physically demanding when large volumes of water are needed.But care is

required. Most importantly, microfiltration will not remove salts, pesticides, heavy metals, or any

other chemicals that are truly dissolved in the water because the individual molecules are way,

way too small. Thus, the technique is not a reliable method for reducing chemical hazards or

dissolved nuisance components. Various filters and microfilters differ with respect to the

biological hazards that they will remove. Some will catch only the largest microbes (protozoa

like giardia and cryptosporidium). Others will also remove bacteria, but there are only a few

that will reliably remove viruses. Careful product selection, understanding the limitations of the

filter, and the use of an appropriate combination of treatment techniques are critical for reliable

treatment of biological hazards.Microfilters are very effective at removing turbidity, but they also

become plugged in the process of doing so. When dealing with turbid water, settling and

coarse filtering prior to microfiltration can be of some help, and using chemical coagulation

instead can work absolute wonders. But these efforts may be very impractical—or even

impossible—in some emergency situations. Fortunately, they are not always needed. If you

only require a minimal amount of water for bare-bones survival needs, some of the more

robust microfilters can handle a few quarts or gallons of pretty cruddy stuff without aggressive

pretreatment. On the other hand, if you need to make dozens or hundreds of gallons of water

for an extended campout or long term emergency and you have to start with fairly turbid water,



then pre-treatment becomes far more of a necessity.A gravity-fed microfilter requires time,

setup, and water reservoirs. This can be impractical in some settings, but for a base camp it

allows the filtering of a lot of water with minimal effort and attention.4. Disinfection: Disinfection

serves to literally kill harmful microorganisms (or at least wound them badly enough that they

are no longer willing to do battle). This is an important step because, as we have seen, the

smaller microbes (viruses and sometimes bacteria) can avoid most filtration efforts. Most water

treatment plants use chemical disinfectants and this is partially because the large volumes of

water make this the most practical alternative. But there is also another reason for using

chemical agents and it can be very important for our needs—we’ll get to that in a bit.In addition

to chemical disinfectants, there are some other microbe-killing options, such as sterilization

with ultraviolet (UV) light. This requires special, high-energy UV sources (“black lights” and

other common UV lamps will not do the job). The battery-powered products available for use in

the field can treat only limited volumes. They must be used carefully, and turbidity can render

them ineffective by scattering or absorbing the UV radiation. Another technique that has its

uses in the field is boiling. Sources vary with respect to how long one should boil the water, but

the method is well-established and regarded as effective against all common biological

hazards. The Centers for Disease Control (CDC) suggests maintaining a rolling boil for one

minute (or for three minutes at high elevations). The biggest limitation is that boiling is often not

practical in the field, especially if you want to treat a lot of water.Boiling, UV treatment, or a

microfilter specifically capable of removing viruses can allow a person to avoid the use of

chemicals, but it is important to fully understand the potential benefits of chemical disinfectants

before deciding whether or not to use them. First of all, microfilters and other techniques can

reduce the concentration of specified microbes by factors that range from 99.9% to 99.99999%

—but no reputable method will claim 100%. In addition, it is very difficult to maintain totally

sterile conditions in the field, so there is always the possibility of a little accidental

contamination in your treated water. Now a few rogue bugs may not be enough to cause

illness, but they can rapidly multiply in storage to the point that they can pose a hazard.In

contrast with methods like UV and boiling, chemical disinfectants can be of immense benefit

here because they will persist in the water after treatment. As a result, they provide a residual

effect that can kill the rogue microbes, or at least keep them from multiplying. This is a benefit

that techniques like boiling and UV cannot provide and it is especially useful when the water is

going to be stored for any significant period of time. One of the biggest problems with chemical

disinfectants is that they can cause an unpleasant taste or even irritate the skin, eyes, nose,

and stomach of sensitive individuals. But these problems can be avoided by neutralizing the

disinfectant (this simply requires the addition of some vitamin C) or removing it with carbon

filtration prior to using the water. The only caution here is that the disinfectant should never be

eliminated until it has been given enough time to do its job. To retain the benefit of residual

disinfectant in stored water, it is also prudent to wait with such treatments until the water is

needed.There’s more to learn about chemical disinfectants, but let’s get through the big picture

view of the overall treatment process first.5. Carbon filtration: Many municipal treatment plants

also filter their water through layers of activated charcoal or carbon and this can serve several

purposes. First, it can reduce nuisance odors and tastes. More importantly, a number of

hazardous chemicals can be bound to the carbon and removed from the water. It is very

important to understand that carbon filtration can effectively reduce the concentration of many

harmful chemicals (including certain pesticides, industrial solvents, and petroleum products),

but there are a number of chemicals which are not affected by this treatment. As a result,

carbon filtration should be regarded as a useful treatment step that can add a layer of safety,



but not as a magic bullet. Water plants also perform sophisticated chemical analysis and add

further treatments if any ongoing hazards are detected. We can’t do that, so it is important to

understand the limitations of carbon filtration. By the way, this same caution applies to methods

like reverse osmosis and distillation that you may use in the cabin or home. They can be very

effective at reducing some hazards, but very ineffective with respect to others.We should note

specifically that carbon filtration can be very effective at removing chemical disinfectants. On

the one hand, this can be a useful feature because carbon filtering your treated water just prior

to using it can eliminate the taste and irritation problems caused by the disinfectant. But this

also means that applying carbon filtration at the wrong point in the treatment process can

eliminate the residual disinfectant that is desirable to have in stored water. This little double-

edged sword illustrates the value of understanding the “theory” behind these techniques. By

the way, it also shows the importance of thinking through your treatment process as you

develop it. The proper point at which to apply carbon filtration will depend on whether you want

to remove the chemical disinfectant or not.Finally, it is also important to understand that, in

addition to working on different hazards, carbon filters also function very differently from

microfilters. With microfilters, particles larger than a certain size are physically trapped by the

filter, so the filter’s effectiveness against turbidity and specified microbes generally stays the

same whether the water passes through the filter quickly or slowly. Carbon filters, on the other

hand, bind the molecules of certain chemicals through a process of chemical attraction. In this

case, a greater contact time between the carbon and the water will translate into greater

effectiveness. As microfilters get loaded with particles, their flow will slow, but they remain

effective at removing the particles. But as carbon filters become loaded with bound chemicals,

their effectiveness decreases. If you are using a carbon filter simply to deal with nuisance

tastes and odors, it is only necessary to replace it when the taste or odor returns. For

disinfectant removal, a disinfectant test kit (discussed in the next article) can be used to gauge

the ongoing effectiveness of the carbon filter. But when using a carbon filter to remove

hazardous chemicals, there is no surefire way to tell when the filter has become loaded or how

well it is performing. If you are concerned about hazardous chemicals, the best bet is to avoid

consuming the water. But in an emergency, it is appropriate to run the water through the

carbon filter as slowly as possible, replace the carbon very often, and remember that this

treatment is only effective against certain categories of chemicals and that it will not provide

complete removal of even these.Some details concerning chemical disinfectantsChemical

disinfection is perhaps the most complicated water treatment technique to discuss, but—as we

have seen—it also offers some significant benefits. Because of this, it is important to delve into

the theory of disinfectants in a little more detail. But before we do, I want to set your mind at

ease: once you understand it, chemical disinfection is actually pretty easy to perform in the

field.General disinfectant considerations: The number of suitable chemical disinfectants is fairly

limited because we need something that is potent enough to kill microscopic living organisms

but not potent enough to be harmful to the folks using the water. A number of readily available

agents are effective against common bacteria and viruses, but there are only a few that are

reliable against really tough microbes like cryptosporidium. In the field, the right concentration

is also critical—too little may not have the desired effect on the microbes while too much can

lead to adverse effects for the user. Chemical disinfectants do not work instantaneously, so

providing a sufficient exposure time before using the water is also essential. This can vary

depending on the specific agent being used, its concentration, the temperature of the water,

and on what, exactly, we are trying to kill. Allowing a longer exposure time than the suggested

minimum will give the agent more time to work and this is an especially good idea when the



water is cold. Within certain limits (and in very rough terms), doubling the exposure time can be

as effective as doubling the dose of disinfectant.

5. Carbon filtration: Many municipal treatment plants also filter their water through layers of

activated charcoal or carbon and this can serve several purposes. First, it can reduce nuisance

odors and tastes. More importantly, a number of hazardous chemicals can be bound to the

carbon and removed from the water. It is very important to understand that carbon filtration can

effectively reduce the concentration of many harmful chemicals (including certain pesticides,

industrial solvents, and petroleum products), but there are a number of chemicals which are

not affected by this treatment. As a result, carbon filtration should be regarded as a useful

treatment step that can add a layer of safety, but not as a magic bullet. Water plants also

perform sophisticated chemical analysis and add further treatments if any ongoing hazards are

detected. We can’t do that, so it is important to understand the limitations of carbon filtration.

By the way, this same caution applies to methods like reverse osmosis and distillation that you

may use in the cabin or home. They can be very effective at reducing some hazards, but very

ineffective with respect to others.We should note specifically that carbon filtration can be very

effective at removing chemical disinfectants. On the one hand, this can be a useful feature

because carbon filtering your treated water just prior to using it can eliminate the taste and

irritation problems caused by the disinfectant. But this also means that applying carbon

filtration at the wrong point in the treatment process can eliminate the residual disinfectant that

is desirable to have in stored water. This little double-edged sword illustrates the value of

understanding the “theory” behind these techniques. By the way, it also shows the importance

of thinking through your treatment process as you develop it. The proper point at which to apply

carbon filtration will depend on whether you want to remove the chemical disinfectant or

not.Finally, it is also important to understand that, in addition to working on different hazards,

carbon filters also function very differently from microfilters. With microfilters, particles larger

than a certain size are physically trapped by the filter, so the filter’s effectiveness against

turbidity and specified microbes generally stays the same whether the water passes through

the filter quickly or slowly. Carbon filters, on the other hand, bind the molecules of certain

chemicals through a process of chemical attraction. In this case, a greater contact time

between the carbon and the water will translate into greater effectiveness. As microfilters get

loaded with particles, their flow will slow, but they remain effective at removing the particles.

But as carbon filters become loaded with bound chemicals, their effectiveness decreases. If

you are using a carbon filter simply to deal with nuisance tastes and odors, it is only necessary

to replace it when the taste or odor returns. For disinfectant removal, a disinfectant test kit

(discussed in the next article) can be used to gauge the ongoing effectiveness of the carbon

filter. But when using a carbon filter to remove hazardous chemicals, there is no surefire way to

tell when the filter has become loaded or how well it is performing. If you are concerned about

hazardous chemicals, the best bet is to avoid consuming the water. But in an emergency, it is

appropriate to run the water through the carbon filter as slowly as possible, replace the carbon

very often, and remember that this treatment is only effective against certain categories of

chemicals and that it will not provide complete removal of even these.Some details concerning

chemical disinfectantsChemical disinfection is perhaps the most complicated water treatment

technique to discuss, but—as we have seen—it also offers some significant benefits. Because

of this, it is important to delve into the theory of disinfectants in a little more detail. But before

we do, I want to set your mind at ease: once you understand it, chemical disinfection is actually

pretty easy to perform in the field.General disinfectant considerations: The number of suitable



chemical disinfectants is fairly limited because we need something that is potent enough to kill

microscopic living organisms but not potent enough to be harmful to the folks using the water.

A number of readily available agents are effective against common bacteria and viruses, but

there are only a few that are reliable against really tough microbes like cryptosporidium. In the

field, the right concentration is also critical—too little may not have the desired effect on the

microbes while too much can lead to adverse effects for the user. Chemical disinfectants do not

work instantaneously, so providing a sufficient exposure time before using the water is also

essential. This can vary depending on the specific agent being used, its concentration, the

temperature of the water, and on what, exactly, we are trying to kill. Allowing a longer exposure

time than the suggested minimum will give the agent more time to work and this is an

especially good idea when the water is cold. Within certain limits (and in very rough terms),

doubling the exposure time can be as effective as doubling the dose of disinfectant.One critical

thing to know about all disinfectants is that turbidity along with non-harmful chemical and

biological substances in the water can react with the agent and neutralize it. It is also true that

disinfectants can break down and lose their potency while in storage; some agents are more

susceptible to this than others. This means that using the suggested dose of a reliable agent

could still leave you with inadequate disinfection when the smoke clears. Fortunately, chemical

testing for disinfectant is straightforward and inexpensive; we’ll examine it in more detail in the

next article. Basically, a simple test is run on a sample of the treated water (after the

disinfectant has been allowed a sufficient exposure period to do its job). If the test shows that

the disinfectant concentration is too low, another dose of the agent can be added, followed by

another exposure period and another test.There is one other general point that applies to all

disinfectants. We have seen that a combination of microfiltration and disinfection can provide a

highly effective one-two punch against biological hazards. Proper filtration will trap the biggest

and toughest microbes while disinfection will kill the viruses (and possibly bacteria) that can

pass through the filter. But this brings us to another important point: the proper order of these

treatments. Microfiltration can remove many (but not necessarily all) of the things that could

otherwise interfere with the disinfectant. This includes contaminants like turbidity, larger

microbes (including non-hazardous ones), microscopic plant particles, and algae. If we get this

junk out of the way by microfiltering first, the chances of the disinfectant getting neutralized can

be greatly reduced. In some cases (as when using a filtering straw to suck water directly from a

container into your mouth), it may be necessary to reverse this suggested order. But it is best

to filter first and then disinfect whenever possible.Specific chemical disinfectants: There are

several chemical disinfectants available and they differ in some very important ways, so let’s

break things down a little further and look at some specific agents. We’ll confine our discussion

here to the basic “pros and cons” of each. Details associated with their use will be covered in

the next article. I’ve also limited this discussion to the most common and readily available

alternatives—please use caution when considering others. There are other legitimate choices,

but there are also a number of things that do not have clearly documented track records for

being safe and effective. For instance, I’ve seen hydrogen peroxide suggested, but to my

knowledge its effectiveness has not been clearly established. When it comes to something as

important as water treatment, I personally like the idea of “well-established methods.” Any

agent that also promises to grow hair, improve your virility, or detoxify your colon should be

treated with utmost suspicion. That said, here’s a rundown on some well-established

choices:“Chlorine” bleach: The active ingredient in chlorine bleach is actually sodium

hypochlorite, but its function is very similar to the chlorine gas widely used by water treatment

plants (in fact, some smaller plants do indeed use sodium hypochlorite because it is easier to



handle than poisonous chlorine gas). Bleach is inexpensive and readily available, but it also

has some limitations. Most importantly, it is not effective against protozoa like cryptosporidium,

so microfiltration is essential when using it. Hypochlorite agents are also less effective at a high

pH, and this may be an issue with a few water sources. Bleach loses its potency fairly quickly in

storage and this is accelerated at high temperatures. The fact that it is a liquid can make it

inconvenient to store in some situations and the fact that it is a water-based solution means

that it will freeze at low temperatures. Even though household bleach is suggested by the

Environmental Protection Agency as an emergency water disinfectant, it is not specifically

recommended for this use by its manufacturers (at least not on the current labels I’ve seen), so

we do technically use it at our own risk. If this is a concern, there are also commercial sodium

hypochlorite agents intended specifically for water disinfection.I would like to note that the

reaction between hypochlorite and organic materials in the water will generate small amounts

of chemicals like chloroform. There are concerns that these “disinfectant by-products” may

cause certain diseases with long-term exposure. The risks associated with occasional use of

field-treated water are probably almost nonexistent, but I mention it for those who may be

concerned. Microfiltration prior to disinfection will minimize these by-products by reducing the

amount of stuff available for the bleach to react with. These by-products can be further reduced

by carbon-filtering any water intended for consumption.Calcium hypochlorite: Mainly because

of the storage-related problems posed by liquid bleach, calcium hypochlorite (a solid powder

commonly used as a pool disinfectant) is sometimes suggested as an alternative. So long as it

is kept sealed and dry, it can offer an extremely long storage life for emergency preparedness.

Because the active ingredient is the same, most of what was said about bleach applies to

calcium hypochlorite as well. However, because calcium hypochlorite is a much more

concentrated form of hypochlorite, it is also more hazardous to work with and it is much easier

to screw up and badly overdose the water. Instructions from a reliable source are essential,

and it is also important to make sure that any pool disinfectant purchased for this use contains

only calcium hypochlorite as an active ingredient. Many pool treatment chemicals also contain

other sanitizers along with coagulating agents and other additives that could be harmful if

consumed.A “pool test kit” is an easy, compact, and inexpensive way to check for adequate

disinfectant when using hypochlorite-based agents. Proper “chlorine” (Cl) levels for field treated

water will be discussed next time.Iodine: Iodine is chemically similar to chlorine in many ways

and it is a legitimate disinfectant. However, iodine must be used with caution because the

consumption of large amounts can interfere with thyroid function. As a result, iodine-based

disinfectants are appropriate only for short-term. Those with thyroid problems and other health

concerns should be especially careful with it. As with hypochlorite, iodine is not effective

against cryptosporidium. The most practical source of iodine is water purification tablets. These

actually contain a compound called tetraglycine hydroperiodide and this alternative is relatively

inexpensive while being compact and convenient for an emergency kit. One practical problem

with iodine is its taste. If you find the “chlorine” taste of city water to be annoying, then iodine

treated water will probably strike you as downright horrible. Fortunately, as with other

disinfectants, it is possible to remove the residual iodine via carbon filtration or neutralize its

taste with vitamin C.Depending on the available space, carbon filtration can be performed with

a compact inline filter (shown at left with a carbon refill pack) or with a common “filtering

pitcher.” There are also microfilters that include carbon filtering.
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