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Chapter 5- Food and Water

You will talk about it, complain about it, dream about it, and eat vast quantities of it.  Food!!  No single aspect of an SCA program will occupy so much of your time and energy as food.  Good food can miraculously cheer up a gloomy crew; on the other hand, poor food can damage the morale of the most vibrant group.  

Everyone has a philosophy about food, and a way to tackle the problem of figuring out how much a group of people will eat.  We offer here some suggestions, tactics that have worked for others, and general guidelines for "guestimating" quantities.  But the best teacher in this matter is time and experience.  If you  carefully document what you buy this year, what gets eaten, what doesn't, it will all be a lot easier the next time around. This chapter provides information about planning food for your crew program.
Factors to Consider in Planning Menus

The foods you choose to provide will be determined by several factors discussed below:

Individual Preferences—Pre-Program Communications
This is a very important step that must happen in your pre-program communications!  Find out before you do all your shopping what your crew members do and do not eat for personal or medical reasons.  Ask very specifically if any of them are vegetarians or vegans.  If they say yes, follow‑up to find out what exactly this means in their diet.  These buzz words have more connotations and subtle variations than you might imagine (See the sample food preference sheet for ideas about how to query them).  Your crew members may also have dietary restrictions for health reasons, so be certain to know food allergies and needs beforehand to better help you plan.   Also, follow up thoroughly with any food allergies that are identified.
Familiarity
For many students, SCA programs present a huge challenge: being away from home in a group of strangers, and working hard at unfamiliar tasks in foreign surroundings.  When so many of the aspects of the crew experience are new, familiar food can be immensely reassuring.  

Remember that the food you are accustomed to may be totally unfamiliar to your group.  Do not impose your own food values or diet on your crew.  This is not the place to convert students' eating habits by planning on total vegetarianism, sugar abstinence or a subsistence diet of beans and rice.  This does not meet SCA’s goals of providing an emotionally safe environment for your participants. You will have ample opportunity to introduce your crew to issues of commercial meat production or other issues of diet and nutrition while still meeting some of their basic needs for comfort food.  Aim to keep everyone's morale high by having a variety of good, nutritious and occasionally indulgent food on hand.

Balanced Nutrition

Hard working people need balanced, healthy diets composed of a variety of whole grains, complete proteins, vegetables and fruits, and fats.  If, for storage or preference reasons, you will be bringing only a small amount of meat, plan to combine vegetable proteins in balanced combinations.  If you are new to the beans-and-rice, pasta-and-cheese game, see the following list of cookbooks for recipe ideas.  

Cookbooks
Great recipes can be found in all kinds of places.  Good, easy to use, cookbooks make supervising easier.  First time chefs gain confidence (and need less help) when they can refer to a written guide.  You may have some favorite books of your own.  If not, some references that may help you balance proteins include A Diet for A Small Planet, NOLS Cookery, and Laurel's Kitchen.  General books for new cooks, traditional as they may sound, include the Joy of Cooking or Betty Crocker.   

Meat

Whether or not you are a vegetarian, bring some meat on your program (unless of course your entire crew is vegetarian).  Meat constitutes an important part of many participants' diets and the lack of meat on their program can precipitate strong discontent.  While you need not plan every meal around a meat entree, bring enough to make the carnivores feel at home.  

Climate, Weather, and Altitude
If it is likely to be cold or you are working at elevations above 7,000', you will need more calories to keep your engines running.  That means sweet drinks, hot breakfasts, more fats and complex carbohydrates, hot drinks at night, high‑calorie snacks, etc.  In a hot climate, appetites drop considerably as does the urge to cook complicated meals; in this environment plan quick and light foods for the crew to prepare.

Cultural Preferences
For any crew that has students who come from ethnic backgrounds where food traditions are different than standard fare, respecting and providing for these cultural preferences are important.  Be sensitive to your participants' heritages and develop your food plan accordingly.  Often, having students share some of their  recipes from home is a highlight for the crew.  Also, little touches can go a long ways toward making students feel comfortable.  A pair of long cooking chopsticks amongst your other kitchen utensils may go a long with showing respect to Asian students.

Weight
How your food will be transported to your camp will influence what kinds of foods you can bring.  If you need to keep total weight down, look into dehydrated vegetables instead of bringing canned ones, for instance.  Also, whole and unprocessed foods are actually lighter per nutritious meal than processed or packaged food.  Always reduce packaging to the absolute minimum; this will also help minimize waste during the program.  
Camp Location

Front country camps have an advantage over backcountry camps when it comes to food.  Weight is rarely a concern, and good refrigeration with coolers and ice is often possible.  You may have the option of re-supplying often.  If so, DO IT!  Take advantage of your camping situation by serving lots of fresh, heavy (in weight) food.  Fresh, perishable food is cheaper, healthier and more nutritious than dried or packaged foods.  It is unnecessary to deprive your crew of this luxury to maintain a "purist" camp.  You may even want to indulge them in an occasional ice cream cone or soda.  However, if you have this luxury, maintain your budget in the face of temptation!

Cooking Options

How you will prepare your meals also has bearing on what you bring.  If you know you will be cooking over a fire or using a Dutch oven for some meals, plan things you can cook with these tools.  For solar oven meals, bring easy all‑day cooking foods.  Altitude also effects cooking options: you cannot prepare dried beans above 5,000' unless you have a pressure cooker ‑ they will never get soft enough.  Also, pasta cooked above 10,000' usually turns to glop before it cooks because the water does not boil hot enough.  

Storage in Backcountry Camps

How will you store your food?  You may want to bake bread every day, rather than storing weeks of bulky crackers.  Do you have any refrigeration options?  Your options for what type of food you can bring increase dramatically if you can keep perishables fresh.  Refrigeration also determines what kind of volumes and packaging you go for.  For example, Mayonnaise must be kept cool once it is open, but if you get the tiny jars you can have it all month without refrigeration, using the entire contents of each jar in a meal.

Cost

While your food budget is adequate, crew leaders will still need to be budget minded.  Save money by buying mostly whole and bulk foods, and splurge on a few processed items.  Pre-packaged "camping" food and freeze‑dried food is outrageously expensive and not very tasty.  Dehydrated food, though, can be quite reasonable to reduce weight and bulk for the hiking trip.

What You are Comfortable Cooking

Don't get overly ambitious, or try to impress anyone.  Stick to meals you know how to cook or a few simple recipes if you are a novice (or ambivalent) in the cooking department.  Similarly, while baking is an important part of some SCA programs, it also takes additional time and planning and may be completely inappropriate for some situations.
Some crew leaders pride themselves on rarely repeating a dinner, while others prefer to have five or six basic recipes that will be repeated four or five times giving students the opportunity to master them.  Let your leadership style guide you here, and anticipate creativity and experience among your crew.

The Recreation Trip
In contrast to your time in base camp, you may be carrying everything you eat on your back (if you choose a backpacking trip for your recreation time).  Depending on your trip, you may need to plan this food a bit differently to keep pack weights down.  In this case it is reasonable to bring some dehydrated or freeze dried foods.  

Teaching Goals

Bringing limited amounts of a few choice items can make discussions about non‑renewable resources, consumption in America or world hunger very immediate.  Provided there is plenty of generic food to fuel them through the last days, it really does not matter if the crew eats all 10 pounds of M&M's in the first week.  Also remember this may be the first time that your participants have given any thought to issues like nutrition, or the amount of water and energy required to convert eight pounds of grain to one pound of beef. And finally, consider how successful you will be if the kids on your crew actually go home with the new found ability to cook and/or bake!

PLANNING AMOUNTS

Once you have determined what kind of food to take based on all the variables discussed above, you must figure out how much of it you will need.  This is both an art and a science and remains a thoroughly mysterious process to even the most experienced crew leaders.  Common sense and organized planning seasoned with a healthy dose of intuition and luck and you will be close on most things.  A basic rule of thumb is to err on the side of estimating generously; teenagers can eat a lot and you do not want your crew to be hungry.  .

Meal Planning Strategies
Crew leaders typically employ one of two basic strategies:

1. Meal Planning method:  write out the ingredients for each meal; estimate amounts; compile this list into a master food list with bulk amounts needed.
2. Bulk Foods method:  shop for general supplies and bulk amounts of staple foods. 
Either method seem to work equally well when applied diligently and with adequate forethought.  One method that does not work well is winging it, unless you have a vehicle and can re-supply easily.

Food Estimates
You can use the following figures to “guestimate” your overall needs for grains and pastas.  Appetites grow over the course of the month.  It may take a few weeks to work into some of these amounts, so cook a little shy the first nights until you get a sense of what your crew eats.

Here are some rough estimates to get you started thinking about quantities.  For one dinner, a group of seven typically needs about:


*2 ½ - 3 pounds uncooked pasta (healthy appetites), or


* 4‑5 cups short grain brown rice (uncooked), or


* 2 cups dried kidney beans, or


* 2‑3 cups dried lentils

Appendix III contains a sample food list as well as an expanded guide for estimating food quantities per person per meal and recipes.  Remember that the provided food list was developed to meet specific program conditions.  Even if you choose to use this list, make sure you alter it to fit the number of people, the climate, your personal food philosophy, etc.

SOURCES FOR PURCHASING FOOD

Place a bulk order at your local food coop or natural food warehouse for whole foods, bulk items and organic foods. Discount warehouses and restaurant supply stores offer good bargains on quantities of some foods, but items in stock can vary greatly from week to week.  Go there first to pick up whatever you can and then move on.  Beware of trying to save on packaging or cost by buying large containers of perishables.  Family size containers are usually fine but think twice about commercial size. 

A grocery store will likely have many of the remaining food items you need, especially brand name goods like Oreos and M&M's.  Whereas, camping stores like REI have packaged dehydrated or freeze‑dried camping foods (although very expensive).
If you have experience drying food or making jerky, you might want to buy fresh foods and dry them ahead of time.  Due to the effort involved, though, you will probably find that you only have time to prepare enough for an occasional treat or special meal.


FOOD PACKING (Backcountry)
Once you have bought your rations, you'll need to pack them for transport into base camp.  For front country camps this is pretty easy ‑ a bunch of cardboard boxes will do the trick.  The following discussion is tailored for backcountry camps that will be supplied by horse or helicopter.

Estimating Weight
Your coordinator will likely need a rough estimate of how much food and gear will be packed in.  Conversely, your coordinator may let you know if there are any restrictions to the amount of weight you can pack in—i.e. number of pack horses available; find this out in advance of your food shopping.  A very basic ballpark figure for a seven‑person group for five weeks is 1,500 - 2,000 pounds of food and gear.  Once you have packed and weighed all your food containers you can get a much more accurate figure.  This weight total does not include tools or water (if water is to be packed in when a base camp lacks a water source, estimate eight pounds per gallon, not including container weight).

Any packaging of food and supplies that you do in advance of transporting it to your packer should be weighed and marked.  If you do not do this, don’t be surprised if the packer breaks it down to mix and match appropriate loads for her animal or refuses to pack it in for you!  
Packing Tips
First and foremost, get any specific requirements from your coordinator on how to pack your food before you actually start packing—i.e. weight limit for panniers.  

Your prep room is piled high with more food than looks possible to eat.  To pack it for transport remove excess packaging both to save weight and to reduce the amount of waste you generate in the backcountry.  Will you pack in bulk, or break food into daily allotments?  Both methods work fine, but pick the right one for you. 

Ideally, you will be able to pack your food in the containers you will be storing it in for the month.  Panniers or square, white buckets with lids (four gallons) are best for serving both purposes, but sturdy cardboard boxes with lids can suffice.  All containers must be securely sealed with tight lids, metal fasteners, strapping tape, or nylon cord.

Mark each container clearly with indelible ink to indicate what is inside and how much it weighs.  If your supplies will come in two or more loads, indicate which boxes will be transported in the first load, which in the second load, and which, if you are fortunate enough to have a further re-supply, are for your hike.  Color coding your buckets with tape or using different colored markers can help a hurried packer choose the right pieces.

Packing for Horses 

Packing supplies for horses is an art unto itself.  There are two basic methods packers use to secure loads onto the animals: sawbuck and Decker.  Find out which your packer uses, and what her requirements for loads are.  Whatever their individual tastes, the loads must be balanced.  Marking the exact weight of each container will help them make up balanced loads.  Additionally, if they will be packing in panniers, heavier items should go at the bottom and toward the inside.  Panniers should be packed in pairs, not only of equal weight, but also with similar internal weight distributions.  Most packers set a maximum pannier weight of 50 to 75 pounds per box.  Find out ahead of time what your packer's limit is.

As mentioned above, square 4‑gallon buckets, panniers, Coleman coolers, or sturdy cardboard boxes are the best containers.  Get your white buckets (with lids!) at restaurants or fast food places.  If you'll be hanging them, make sure they also have handles.  All your food supplies for eight people should fit in 25 to 35 buckets; for twelve people plan on using 40 to 60 buckets.

Fabric panniers are popular, and a 68-quart Coleman cooler fits snugly inside them.  Wooden or metal panniers will most likely be supplied by the agency.  The best cardboard boxes have full overlaying lids such as those that apples come in.  Ask any grocery store for these, but they are popular so start collecting them early.

Round containers of any kind are awkward to pack on horses.  Make your packer's job easier by bringing 28‑pound propane tanks (containing 2.5 gallons of propane) rather than the 38‑pound tanks (5 gallons).  The former are long and thin, about 8" in diameter and 24" high, and can be more easily strapped on top of loads or put in panniers. 

You will likely have a few glass food containers among your supplies.  Minimize these as much as possible, and treat what you do bring with special care, as any breakable container simply shoved in a pannier or bucket is bound to break.  Bury breakables inside buckets full of cushioning foods like flour, rice, beans, or pasta.  Place them so that no bottle can possibly touch another or touch the sides, top or bottom of the bucket.  Play it safe, and put each breakable inside a plastic bag first.

Packing For Helicopter 
Helicopter transport to bring in supplies can be unreliable as helicopters can be called away from scheduled use for emergency use at any time.  Tell your coordinator that you would prefer a different option, or at least make it clear that you understand that this choice brings some extra logistical challenges.  Few of our coordinators pack in this way, but if your coordinator is planning on it take double precautions in case the helicopter cannot arrive for a number of days.  

Supplies transported by helicopter are carried either in the body of the chopper or more often, in a sling hanging below it.  Your food will not get any more banged up than if it was packed into your camp by horses.  Thus, packing for helicopters is similar to packing for horses, except you won't need panniers.  It is even more critical to accurately weigh each box or bucket, and clearly mark it on the outside, as the pilot’s safety could be at risk if prescribed weight tolerances are not carefully observed.

One final important warning for transporting food by any method -- make sure white gas, chainsaw fuel or bar oil, etc., is never packed on the same load as your food!

Packing For the First few Days

To make sure that packer mishaps don't cause a food or logistical crisis, you and your crew will need to be independent and self-sufficient during the first two (or if you are very remote, three) days of your program.  To do this carry the following items with you on your hike into your site:


* Stoves and Fuel - bring your backpacking stoves and three days worth of white gas.


* Food and Utensils - plan three days worth of backpacking meals. If your packer has no mishaps this food can be used on the recreation hike.


* Tents and Tarps - bring just enough tents for everyone to squeeze into and have the packer bring the extras.  One tarp can make all the difference if you get heavy rain on your first day.


* First Aid Kit with all the emergency paperwork and medical forms


* Radio

Do not put your Emergency/Crisis Management information in your gear to be packed in for you.  This information should stay with you at all times.

To make things easy on the first day, carry all the ingredients for the first dinner in your own backpack and cook for the crew that first night. 


FOOD STORAGE IN THE FIELD

Storing the food supplies of an eight person crew for a month in the field is no small task.  It nearly amounts to the volume of food you may consume in a year if you live alone!  Food will need to be stored to protect it from spoilage by sun, rain and critters.  Prior to your pre‑program visit, begin to think about the best way to store your food.  

Storage Container Options
In the section above on packing, we mentioned using square buckets, panniers and cardboard boxes.  If you have a front country camp, you have other storage containers you can choose from as well:


* Plastic or metal garbage cans with lids ‑ preferably new or thoroughly cleaned, scrubbed, disinfected, and lined with food‑safe plastic.


* Aluminum toolboxes ‑ some agencies have metal boxes 6' x 2' x 1' in their fire caches.


* Coolers.


* 5 or 10‑gallon plastic buckets.  For bulk foods get ones that contained food previously.  For packaged or canned foods you can use scrubbed paint buckets.


* For crews in bear country, you may be given bear boxes or plastic bear containers depending upon your location.  Proper food storage is very important for the safety of your crew.

Protecting food from sun and rain is easy: bring a big tarp and create a separate "pantry" for your supplies.

Refrigeration Options
Refrigeration is straightforward, too.  Either you have it or you do not.  If you are in bear country most of the following is problematic, but good ways to keep food cold include:


* Electric refrigerator, sometimes available in front country campgrounds.


* Cooler with ice or dry ice.  Reduce the number of ice re-supply runs you have to make by opening the cooler only once or twice a day. 

* Snow.
Critter Control in Camp
Your biggest problem is going to be critter‑control.  Unless you are in bear country, you can probably store your food on the ground, but you must have containers capable of repelling the advances of hungry raccoons, eager mice, gnawing chipmunks, persistent skunks and other opportunistic creatures.  Ask your agency coordinator what critters you're likely to encounter and how they typically deal with this challenge.  
For programs in black bear or grizzly bear country, you will need to take more precautions by having bear proof containers.  

What Not To Do 
No food should be stored in personal packs, sleeping tents or daypacks.  Food should never be eaten in tents.  While you may not be in grizzly bear country this summer, your equipment may be used in Denali National Park next year - an area where you would not want food smells anywhere near your sleeping quarters.  Besides, far more tents are destroyed by mice (eating holes in the fabric to get at a granola bar saved for a midnight snack) than by bears!

Critter Control on the Recreation Trip
If you head in to the backcountry for your recreation trip, critters are just as likely to find your food stash while on your hike as they are at your base camp.  Ask your agency coordinator how they typically store food while in the backcountry.   One option may be hanging your food.  You may be accustomed to slinging up your food when you go backpacking.  Just remember that now you are traveling in a group of eight to ten and the amount of food to hang will be much greater than you usually contend with when hiking alone.

If you must hang your food a good system that works well with large groups: counterbalanced hang.  Make sure you have enough supplies for multiple hangs (depending on weight, you will probably need more than one hang).
Counterbalance System

This system works best for "light" loads less than 60 pounds.  Food bags hang from one line running over a branch, balancing each other's weight.  No line runs to the ground.  

Toss a small rock tied to a line over a sturdy branch.  Tie half the bags to the end of the line and pull them all the way up to the branch.  Now tie on the remaining bags as high on the rope coming down from the branch as you can.  Coil the extra line and loop it gently over the bags.  Push the bags upward, perhaps using a stick to get them high enough to hang even with the first lot.  In the morning, take a stick to knock down the coiled line and pull your food down.

THE FIELD KITCHEN
Your field kitchen will be a compact affair with everything you need to eat well.  For backcountry camps keep it all to a minimum. 

Please see Chapter 3 in Lightly on the Land for a complete list of kitchen gear for your SCA camp.

Stoves and Fuel
Currently SCA supplies Coleman two-burner propane stoves in all of the equipment caches.  Propane stoves give clean, well-regulated heat and are easy to use.  Their only disadvantage is the weight of the propane storage bottle.  

For the eight person backcountry crew, one two‑burner stove is adequate.  Larger crews and front country crews will probably need more burner space.  Bring two, two‑burner propane stoves or augment the capability of your field kitchen with one of your backpacking stoves.

Amounts of Fuel Necessary
A wide range of fuel consumption exists among different crews and crew leaders.  Great care has to be taken in instructing crew members to completely turn off the valves on both the stove and tank when cooking is completed, or your entire tank can empty into the atmosphere over one night or create a very hazardous condition!  Other factors that can affect how much fuel you use will include:

· Complexity of menus and amount of whole grain foods cooked (three‑hour bean dishes obviously use more fuel than three‑minute ramen dinners).

· How much "extracurricular" baking your crew does.

· How much you use a fire or Dutch oven with coals from the fire to cook.

· Weather ‑ when it's cold you need more hot food and lots of hot drinks.

· Condition of your stove ‑ old or leaking stoves will not be as efficient as new, well‑tuned ones.

· Whether your stove has a pressure regulator.  If it does, the stove will be more efficient.

· Altitude ‑ it takes longer to cook food at higher elevations.

· The length of your program.

You may use anywhere from 20 to 40 pounds of propane in base camp.  This does not include the weight of any of the bottles.  Running out of fuel can range from being inconvenient to dangerous, so plan carefully, and consider having a small (disposable) reserve tank in your cache.  Also, a hint for monitoring fuel consumption on tanks without a gauge – check for condensation on the tank early in the morning.  The condensation will only form where there is fuel.  

Stoves and Fuel on the Recreation Trip
If you go backpacking, you will cook on small backpacking stoves.  Currently SCA employs MSR Whisperlite or Simmerlite stoves.    Lightweight stoves work well when cooking for smaller groups, so you may want to break your crew up into cook groups of three or four students, each with its own stove.  Teach your participants to use these (occasionally temperamental) stoves safely.  You should plan on using about half a quart of white gas per person per week during the hike.


PREPARING FOOD
The following advice is a smattering of wisdom collected over the years by many crew leaders.  For the most part, we encourage you to rely on good cookbooks.

Who Will Cook
Part of the SCA experience for your crew is having the crew members cook.  Crew Leaders should not do all the cooking.  A common way of assigning who will cook is by creating a chore wheel with your group; this will facilitate every member of the group having an opportunity to cook for the crew a number of times.  Students will come to the crew with a varied level of cooking experience and competency.  One strategy to help students become comfortable with cooking is to be heavily involved early on, and then back off your involvement in the kitchen the second week.  Regularly hanging out in earshot of the kitchen is another time tested strategy for both developing independence and cooking competency in your participants.
Baking
It will take between three and four hours to make two loaves of bread in a field camp.  If you bring enough flour to bake every day, you had better do it.  Packers usually grumble bringing 30 pounds of flour in, but they get really bent out of shape if they have to pack it out!  Instead of trying to bake bread each day, consider baking a few times a week as a treat and pack in crackers for other meals.

Treats
Have a few stowed away to pull out at unexpected moments.  They are great morale boosters.  Hide your stash of chocolate at the bottom of the lentil bucket where your crew will never think to look for it.

General Cooking Tips
· To depressurize your pressure cooker, instead of removing the valve on the top and spraying gooey rice steam all over, take the pot off the stove and pour cold water over it until the safety gasket goes down!

· Bring several mesh bags to hang clean eating utensils in to dry.  It helps keep them out of the dirt.

· Make your collapsible Coleman oven bake more evenly and save fuel by making an insulating cover out of a used fire blanket.  Most agencies have lots of opened (no longer useable) "shake and bake" body bags that fire‑fighters use.  Cut one up to cover the top and sides of your oven.  Also, place rocks (not river rocks which could explode) in the bottom of the oven to hold the heat and distribute it more evenly.

· To prevent the midnight clean‑up, put dish water on to heat as soon as dinner comes off the stove.

WASHING UP

Maintain the health of your crew by establishing exemplary kitchen sanitation.  Anyone working with food must wash their hands with soap (and completely rinse the soap off) before beginning to cook.  Leftovers should be kept cool.  Wash and rinse your dishes well to ward off unpleasant stomach problems.

The Four Bin Method
This is the washing system we require SCA crews to employ.  Have four large basins used exclusively for washing.  After each meal, run all used utensils and pots through the set‑up.  
1. The first bucket has plain cold water.  Rinse dishes here to remove big food scraps, grease and other “uglies”.  This water should be changed as often as it gets dirty.  
2. The second bucket has hot soapy water for washing.  
3. The third bucket has cold water with a splash of bleach in it.  The bleach helps cut the soap and sanitizes.  
4. The last bucket has almost boiling water for a final sterilizing rinse.  Remember that getting all soap off of dishes, cutting boards and utensils is as important as washing them for preventing stomach problems.

Leftovers and Food Waste
Extra food waste attracts animals and creates disposal problems.  Here are some tips reduce or eliminate it:


* Make less food


* Take it to work the next day for lunch.  Have enough containers to hold leftovers.


* Take advantage of appetites to combat cleanup.

If you must dispose of it (like when a meal goes spectacularly “wrong”), store it where critters cannot get into it.  If you are in bear country you must hang it with your food supplies or if you can burn, completely burn it in a very hot fire.  In the backcountry, anything you cannot burn should be packed out.  Composting in the backcountry is unacceptable, do not do it.  It habituates animals to humans and food scraps and violates Leave No Trace and agency policy.


WATER PURIFICATION
When SCA started running programs over fifty years ago, no one thought of needing to purify water for trail crews.  Mountain streams were clear and clean.  In the past decade however, the parasitic amoebae Giardia and others has colonized many of our most remote rivers, lakes and streams.  Very few places remain in the continental United States where you can assume that the water is safe to drink without purification.

Several purification options are available for ensuring safe drinking water for SCA crews.  All of them are time consuming and require diligence in making sure that water is purified before it is needed.  

Boiling
Bringing questionable water to a boil for about a minute to 10 minutes (according to varied opinions on this point) kills the giardia cyst.  Water that will be used for cooking, hot drinks or washing does not need to be treated except by boiling.  Boiling is not the ideal method for treating your other drinking water as it consumes too much fuel.  Additionally, the water tastes flat.  Some circumstances may require this however.

MSR Water Filters
Two MSR water filters will be supplied in every SCA cache.  These filters are great when: taken to the work site, used on a backpacking trip or hike, used as a back up to the Omni Filter system.  The MSR filters are not intended to be the primary water filtration system for your crew!  For these filters to work correctly and efficiently, it is paramount that crew leaders maintain the filters with the MSR maintenance kits which are supplied with the filters.  If the filters are filtering water extremely slowly, the ceramic filter most likely needs to be cleaned or replaced.
Omni Filter
A drip filter that has gained significant popularity among SCA crew leaders is a two-tier filter system manufactured by Omni Co. of Hammond, Indiana.  The two filters in this system each contain a different level of filtration ability – typically a 20-micron and 5-micron cartridge – to assure removal of particulate material, cysts and amoebas, and if necessary, bacteria and viruses (typically this requires a filter of one or less microns, also available). 

Setting up the Omni Filter System

The following is a list of parts you should have for your Omni filter system:

1. Two canisters

2. Two canister caps. Note caps are marked ‘inlet’ & ‘ outlet’ and have a small blue button on them. This button is for bleeding the air from the system once they are set up

3. Two filters. One 5 micron & one 20 micron. These fit around a lip in the bottom of the canisters.

4. Two o-rings, one for each canister. These fit in the top of the canisters. 

5. A ¾ inch spigot

6. A ¾ inch equalizer or crossover tube to connect canisters. The length of this tube may vary.

7. A ¾ inch male adapter for the rear canister.

8. A 5ft ¾ inch id hose

9. 5 gallon water container, or larger (any less will decrease flow)

10. Two hose clamps

11. Roll of Teflon tape

12. Plastic canister wrench

13. Leatherman or pliers for tightening adapter, crossover tube and spigot.

The directions below are most easily used when referencing the illustration on page 122.
· Place the filters (#3) into canister (#1) Remember the canister with the 5-micron element will have the spigot attached.

· Ensure the canister has an o-ring (#4) installed where the cap seats when screwed on.

· Install canister caps and tighten with canister wrench. Do not over tighten, this will only make it difficult to remove canister later.

· Tightly wrap the threads on the spigot with two layers of Teflon tape and carefully install spigot into canister cap marked ‘OUT’. Be careful not to cross-thread spigot. Hand-tighten (not over tighten!) as much as possible before using hand tools. Note that this canister should contain the 5-micron filter element.

· Wrap threads of equalizer tube (#5) with Teflon tape and install into ‘IN’ side of canister opposite of spigot. Install other cap onto opposite end of equalizer tube and install filter element and canister, ensuring o-ring is in place.

· Wrap threads of male adapter with Teflon tape and screw into ‘IN’ side of cap.

· Place hose clamp loosely over input hose and slide hose onto male adapter. Tighten hose clamp onto male adapter.

Operating the System

Starting with a five or six gallon water jug cut a flap in the bottom. If you cut it on three sides creating a hinge effect then you can re-close the hole to keep critters (and all sorts of other things) from falling in. Place the jug upside down in a tree, rock or slope. Get it as high as possible, but not so high that the shortest person on your crew cannot pour water into it. Tying the jug to a tree with rope works well. 

Place the other hose clamp over the hose and insert the hose over the nozzle on the jug. Depending on the type of jug you use you may have to modify the hose end or nozzle itself. If the nozzle is too small just wrapping tape around it may suffice.   Tighten the hose clamp and pour in a gallon or so of water. If the hose doesn’t leak, pour in more water. You will have to put in enough water to fill both the canisters to check the entire system for leaks.

Troubleshooting the System

When preparing the Omni system for use, always examine the canisters to ensure there are filters inside. Yes, people have actually set up the entire system for use neglecting only the filter elements (this is not a recommended practice!).

 Because this system relies on gravity to move water through the water through the tubing and filters, you have to be proactive in watching for clogs. For starters, pre-filter the water you put in the system. Collect water from pools deep enough to have allowed particulate to settle out or keep water in containers nearby, allowing settling before pouring into the system. You can also pour water from the collection jug into the system through a bandana or another rough-filtering device. 

Watch the inlet hose where it enters the first canister. This hose will clog from time to time. This is the first place to check when your flow becomes weak. Unscrewing the canisters is the next step. Start with the rear, or largest filter. You will know immediately if it’s clogged. The rear canister will be full of murky water and there will be little, if any water in the front canister. 

If you get no flow or a very weak flow when you first set up the system, check the following:

1) Make certain you do not have a 1-micron filter installed. It’s nearly impossible to get enough pressure to allow water to flow through this filter.

2) Make certain you have enough pressure. The more water you have above the system the more pressure you will create. Five or six gallons are recommended, placed several feet above the canisters. Also, don’t forget that the container holding the water has to be able to get air. See setup instructions below for details. 

3) Bleed the system. On top of each canister there is a small rubber button. Turn the spigot off and press these buttons. You will hear air escaping and should get a better flow. If you don’t hear air, or get an increased flow, go to the next step.

4) Remove the rear canister. If you check the rear canister and it is full of murky water, remove the filter and put the canister on without a filter. If you still get no flow or a very weak flow, replace both filters. Never allow water to flow through the entire system unfiltered. Always leave the 5 micron filter in when checking system. Unfiltered water will contaminate the system, requiring complete sterilization of the system. 

5) If you incur leaks around the canister check the small o-ring for breaks or crimps. Leaks at the inlet and outlet can usually be repaired with Teflon tape. Tightening the hose clamps should stop leaks at the connectors.

Iodine 

Iodine purification has an advantage over micro-filtration in that it will kill viruses as well as bacteria and parasites.  If you are in a populated area where groundwater may be contaminated with pathogens like hepatitis, you will need to use iodine.  However, drinking iodine treated water for extended periods of time is not recommended so this should just be a backup method in case of emergency.  

Water Temperature and Iodine Effectiveness
The speed at which iodine can kill microbes depends on the temperature of the water.  Purification time in cold water is about twice that in warm (above 60 degrees) water.  Also, colored foreign material in the water can bind the iodine.  If your water has a lot of tannin in it or other organic materials, double the amount of iodine you use.  Also remember that the warmer the water, the less iodine you need to adequately treat the water.  Pre-filtering the water before treatment can help as well.

Masking the Iodine Taste
If you will be adding any powdered drink mix to your water, wait until after the proper purification time elapses.  If you add the powder at the same time as the iodine tablets, the citrus acid will bind the iodine, making it ineffective.  Adding vitamin C tablets after the proper treatment time masks the iodine taste amazingly well.

Iodine Options
Iodine water treatments come in several preparations.  Steer clear of forms of iodine such as tincture of iodine and iodine filters.

Potable Aqua Tablets
Potable Aqua tablets are reliable and easy to use.  They do deteriorate once exposed to light so keep your bottles tightly closed and discard any unused tablets at the end of your program.  One small bottle of Potable Aqua contains 50 tablets that will treat 50 quarts of warmish water.  Figure out your total water needs, (discussed below) and buy in bulk.  Twelve people use about one bottle of Potable Aqua tablets per day.

Polar-Pure
Polar-pure iodine crystals work well.  You may need to heat water to make a sufficiently saturated solution to treat many quarts of water at once.  Individual bottles come with a temperature chart that works well.

Chlorine
Backpackers used to think that treating water with chlorine bleach would kill microbes, just as it does in municipal water systems.  Unfortunately, in the field, too many free agents that cannot be monitored interfere with the chlorine working effectively.  It binds with any organic matter and can be rendered useless if the chemical composition of the water is wrong.  For these reasons, relying on chlorine or halazone tablets is discouraged.

MANAGING WATER IN CAMP

Water Containers
Clearly mark your water containers "drinking" and "non‑drinking."  Don't put unpurified water in the drinking containers.  If you use a gravity system for purifying your water, you'll need a third type of jug, "pre‑filtered," to be used for no other purpose than to be hung up to filter.

Estimating Water Needs
For your own information you will want to know about how much your crew will drink.  Estimating this becomes even more important if you have a dry camp (with water being brought in by truck or helicopter) or if you will be using iodine to purify it.

Surely you have heard that you ought to drink eight glasses of water a day.  This amounts to about two quarts.  But when you are working your water consumption needs to go up dramatically, especially if the weather is hot, and/or you are at elevation.  

A crew of eight drinks about 8 ‑10 gallons of purified water per day in moderate conditions.  This does not include any of their hot drinks, soups or other foods that have water in them.  In very hot, dry weather you will consume much more. 

Dry Camps

If you will have a dry camp, plan on water consumption for drinking, cooking, dishes and a rare‑sponge bath at roughly:

*2.5 gallons per person per day OR

* 420 gallons for 8 people for three weeks, OR


* 600 gallons for 12 people for three weeks.  450 gallons will do if there is other water available for dishes and bathing.

If your water will be packed in or flown in, you also need to estimate the weight of this water.  Calculate this weight using eight pounds for each gallon of water, also remembering to allow for the weight of the containers.
Encouraging Water Consumption

Consider some of these hints garnered during years of running SCA crews:

· Make common water breaks a regular part of your day – whether at work or recreating – and have the whole group drink at the same time.  Teach participants to drink before they become thirsty – maintain rather than work to catch up.  Play games if that is what it takes to get your gang to drink enough.
· Sharing water bottles is a bad idea.  Do not let this become a practice on your crew.  Sharing bottles facilitates an easy transfer of illness through the entire crew; also, it is difficult to judge how much water someone was drunk when people are sharing bottles.  Large jugs of water at the work site to supplement personal water bottles is a great idea; insist that it is used to refill personal bottles rather than allowing any one to drink directly from it.
· Talk about urination – that it needs to be clear (not yellow) and copious (pee often). Early in the program, participants (particularly young women) may not want to drink simply because it forces them to go to the “bathroom” in uncomfortable and still unfamiliar circumstances.

· Model your expectations of your crew and drink enough yourself!

· However you purify your water supply, make sure you stay ahead of the game.  Do not allow yourself to get in the situation of returning from a hot, hard day at work with empty water bottles, only to have empty containers at camp as well.  

· Flavoring water also helps encourage consumption, but be cautious about adding sugar, which acts as a diuretic.  The same cautions apply to coffee and caffeinated teas, which actually require a person to drink a cup and a half of water for every cup of tea or coffee consumed just to stay even!

