
Water Treatment Options 

for Backpackers

“Thousands have lived without love, not one without water.” W.H. Auden

Water is life, and clean water means health. Audrey Hepburn



I’m going to discuss the following:

1. Should you treat water sources along the trail?

2. What are the risks of consuming pathogens

3. Boiling

4. Filtering

5. Chemical treatment

6. Ultraviolet light purification

7. Combinations of treatment

I won’t read the entirety of every slide to you. You can do that.

I’m not discussing water sources from outside continental US



Hold up your cards in accord with the following categories. 

Place yourself in one of these categories:

Red card for very experienced backpacker

Yellow card for moderately experienced backpacker

Green card for novice to backpacking

My goal is to provide information to each category of 

backpacker here tonight



On the following slides, tell me which of these 

water sources on the AT is safe to drink without

some sort of water treatment to remove potential 

harmful pathogens?

Hold up you green card if you would drink from it without

treating it, OR…

Hold up your red card if you would only drink it after treating it













“At MSR, we believe the likelihood of contracting Giardia from 

backcountry water sources in North American wilderness 

areas is not especially high. A number of experienced outdoor 

professionals drink untreated water regularly without 

experiencing symptoms. We still feel Giardia is a real concern to 

backcountry travelers, and one worth avoiding. MSR suggests you 

filter or purify all backcountry water to eliminate the possibility of 

contracting Giardia from a water source. The decision to filter or 

purify is yours to make. We recommend you use the information 

presented here to make your own decision based on the level of 

risk you’re willing to accept.”



“Some individuals become infected with Giardia very easily. For a person with a 

weak immune system, ingesting as few as ten cysts can result in sickness. 

Those with stronger immune systems can handle a much higher number before 

they experience symptoms. Others can be exposed to Giardia and experience 

no symptoms at all.

Variations in our immune systems and the number of cysts ingested also account 

for the differing time spans before victims show symptoms. Those who ingest a 

large number of cysts or have a weak immune system can show symptoms within 

48 hours. Those who ingest a small number of cysts or have a strong immune 

system may not experience symptoms for 25 days. Once established, the cysts 

colonize and reproduce in the small intestines. This eventually leads to 

uncomfortable but usually non-life threatening illness”







Does the water in a mountain creek, that you might 

choose to gather drinking water from, contain more, 

the same amount, or less pathogens after a heavy rain 

as compared to before the rain?

Red card if you think MORE PATHOGENS than before the rain

Yellow card if you think SAME PATHOGENS as before the rain

Green card if you think LESS PATHOGENS than before the rain



Does the water in a mountain spring, that you might 

choose to gather drinking water from, usually contain 

pathogens, or is the water directly from underground 

usually safe to drink without treatment?

Red card if you think it IT IS USUALLY FREE OF PATHOGENS 

Green card if you think  MAY CONTAIN PATHOGENS



Let me be clear:

I recommend treating 

wilderness water sources 

ALWAYS!





PROTOZOAN CYSTS

Protozoan cysts: Cryptosporidium parvum, Giardia lamblia. These things are tiny, like 1 to 300 microns; 

1 micron = one-millionth of a meter. Giardia cysts are about 8–14 microns. Cryptosporidium cysts 

are typically 4–6 microns.

When symptoms first appear: From 2 days to a few weeks. Even ONE protozoa is capable of causing 

infection.

Critter characteristics: Cryptosporidium and Giardia can both survive weeks, even months, in cold water. 

Cryptosporidium, not so affectionately nicknamed “Crypto” is an oocyst.  It has a thick-walled shell that 

serves as a protective barrier for the individual protozoa and makes it more resistant to disinfectants 

such as iodine and chlorine.

Impact on humans: Terrible, frequent, watery diarrhea. Intense vomiting, gas and intestinal discomfort. 

Most infections last 1 to 6 weeks with rare chronic cases lasting up to a year. People with weakened 

immune systems: children, elderly, pregnant women and those with immune system deficiencies need to 

be extra cautious against contracting crypto.



BACTERIA

Bacteria: Salmonella, Escherichia coli (or E. coli),  Campylobacter jejuni, 

Yersinia entercolitica, Leptospira interrogans and many others. These are even 

smaller than protozoa; only 0.1 to 10 microns. {Most bacterial size range from 

0.2 to 2.0 μm in diameter and 2 to 8 μm in length.  The ubiquitous Escherichia 

coli is about 1 μm in diameter and 1-2  μm long… from most other references 

besides Sawyer}

When symptoms first appear: From a few days to a few weeks. The number 

needed to cause infection can vary widely based on the type of bacteria.

Common impact: Potentially prolonged intestinal discomfort, certainly diarrhea.



VIRUSES*

Viruses*: Rotavirus, enterovirus, norovirus, Hepatitis A, Norwalk virus. 

Exceptionally tiny, not even a micron thick: 0.02 to 0.1 micron…. {story 

about this size range later}

*Viruses are rarely (?) found in North American wilderness waters and only 

purifiers - not filters - eliminate viruses.

When symptoms first appear: From 1 day to several weeks.

Common impact: Diarrhea, intestinal discomfort, and vomiting. An 

assortment of other potential ailments.

(from other sources…) Duration of impact can be from days to months.



BOILING WATER!

The old standard. EPA, NPS, and CDC recommend boiling water for 1 full minute 

or 3 minutes if you’re above 6500 ft. It’s the guaranteed method to kill ALL 

pathogens! So why don’t we all do it? 

Raise your green card , to answer “YES”, or red card , to answer “NO”, to indicate 

if you routinely use boiling water as your primary method of water treatment.

For many backpackers, boiling water requires too much fuel. It means carrying the 

weight and space needed by the fuel. It’s time consuming to get the stove and pot 

out of your pack, setup the stove and start boiling, then put everything away after 

it cools. Most backpacking stoves and pots only boil a fairly small volume of water 

at a time, usually from 0.5-1.0 liters (L). However, we drink 4-6 L/day when hiking.

Is there a reasonable solution to make boiling water more efficient and easier to 

do?



RISKS! Drinking water involves risks!

Risk isn’t binary. It’s not yes or no. It’s a sliding scale.

Which of these numbers is safe enough for you? Hold up your 
card, by the letter on the cards, indicating your answer:

A = 99.9% safe

B = 99.99% safe

C = 99.999% safe

D = 99.9999% safe



Log Reduction Scales

1 log = 90%

2 log = 99%

3 log = 99.9%

4 log = 99.99%





So, why does the CDC recommend boiling?

“Pasteurization uses this principle to kill foodborne enteric pathogens 

and spoilage-causing organisms at temperatures between 140°F (60°C) 

and 158°F (70°C), well below the boiling point of water (212°F [100°C]).

Although boiling is not necessary to kill common intestinal pathogens, it 

is the only easily recognizable end point that does not require a 

thermometer.”









MY BOILING WATER TEST SETUP



Greater than 11 log reduction: 

99.999999999% safe



Visual stages of “near boiling”

Small Pearls

In this stage, the water bubbles will be the size of small 
pearls. The rising steam will be stronger. This water is 
roughly 175℉–185℉.

Streaming Pearls

This water is around 185℉–200℉. The bubbles should 
be streaming to the top and it should almost be boiling.



Or, if you want a visual aid device to determine when 

pasteurization has been reached… the Water 

Pasteurization Indicator!



So what is my practice when using boiling to provide 

safe drinking water when backpacking?

At most, heat the water to boiling and stop! Over the course of bringing 

the water to boil and cooling from boiling, you will have reached more than 

a 5 log reduction or more than 99.999% safe water.

I never boil water for a full minute, and that’s in agreement with the FDA 

and CDC. I conserve fuel and shoot for the beginning of a slow boil (~190 

F). From the FDA Table 3, the pasteurization time at 180 F is about 6 

seconds. At 190 F, pasteurization is achieved in 1 second!



Other considerations with boiling water as water treatment

1. Little no maintenance. You already have the stove and pot 

for cooking

2. Freeze dried or dehydrated foods will aso be cooked by slow 

boiled water.



Chemical Water Treatment

Raise your red card , green card , yellow card or orange card to indicate if 
you routinely use one of these chemicals as your primary method of 
water treatment.

Iodine = hold up red card

Chlorine = hold up green card

Chlorine dioxide = hold up yellow card

Other chemical = hold up orange card



There isn’t a perfect chemical water treatment additive 

for backpackers and hikers… or for anyone else!

1. They all have limitations in the pathogens they treat, or 

under some conditions (temperature, turbidity, pH)

2. They may pose health risks themselves when consumed

3. Easy to do, reliable, and requires very little maintenance











Swimming Pools and 

chlorine!











WATER FILTRATION

1. Probably the most common solution selected by 
backpackers

2. Works very well for bacteria and cysts, but not for 
viruses

3. Easy to do and reliable, but requires some 
maintenance

4. Water filters vary in size, weight, technology 
employed, flow rate and lifetime.





How many of you use a water filter as 

your primary water treatment method 

in the backcountry?

Raise your green card , to answer “YES”, or red 

card , to answer “NO”, 



Let’s compare two filters



They are both hollow membrane filters

How do they work?

Get to Know the LifeStraw Peak Series Straw - YouTube.webm

http://drive.google.com/file/d/1c6VVU6-F4A9_ym1BpafRK8MXY64vdfCH/view


Occasional oddities in reported specs



Occasional oddities in reported specs

This Sawyer filter has a 0.1 micron pore size





Sawyer says their filter really removes 100% of cysts, but 

they can only claim 5 log reduction



One last method to disinfect water

Ultraviolet light kills all pathogens (bacteria, protozoa/cysts, 

and viruses), but works best in clear water. Cloudy/turbid 

water will provide hiding places for pathogens. Water on the 

trail will sometimes be cloudy/turbid.





SO! What do I recommend and why?

1. Filtration followed up with chemical treatment by chlorine 
dioxide or UV light.

2. Why? Because it will kill bacteria, protozoa/cysts, and 
viruses.

3. With protozoa/cysts removed, the time to kill bacteria and 
viruses using chlorine dioxide is a matter of 15-30 minutes, 
not 4 hours.

4. Who else has this combined systems recommendation? ATC





Under the topic

“Finding Water on the Trail”:



THANK YOU

I hope you all learned something, from the novice to the 

most experienced among you. I hope you learned 

something or have some new considerations for water 

treatment.

Be SAFE and HAPPY TRAILS!





Story about virus size range and my efforts to get 

websites to make  corrections!
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