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PURPOSE

Appropriate background, tips, and techniques are covered so that readers can enjoy those altitudes between 10,000 and 15,000 feet (i.e., max altitude in the continental US) in summer conditions.

STYLE

A very pragmatic and simple approach is used.  This paper is long on practice and short on theory.  In fact, many of the theories are only partially presented (enough to give you a flavor but not so much as to overwhelm).

CAVEATS

1) Based on the author's 25+ years of climbing around the world

2) Based on the author's recollections of conversations with high altitude guides and world expert doctors

OTHER READING & SOURCE MATERIALS

1) Mountaineering, Freedom of the Hills, which is a fairly definitive text on the subject

2) http://www.high-altitude-medicine.com/ , which covers medical issues.

3) Your doctor

WHAT IS NOT COVERED

1) Medical advice, including, but not limited to

A) AMS (Acute Mountain Sickness)

B) HAPE (High Altitude Pulmonary Edema)

C) HACE (High Altitude Cerebral Edema)

2) Cold climate survival (this is covered under CalESAR's winter exercise with Pinecrest Ski Patrol)

3) Glacier travel

4) Snow and ice climbing

5) Crampon & ice-axe techniques

6) Crevasse rescue

7) Dealing with altitudes higher than 15,000 feet (which would include many mountains in Alaska and the Mexican volcanoes)

ALTITUDE

1) Defined as anything higher than 10,000 feet in elevation.
Remember that this paper does not cover anything higher than 15,000 feet.
2) Note that many people are affected at lower altitudes.

ACCLIMATIZATION

Acclimatization is the process that you need to go through to adapt your body to altitude.

At the elevations that this paper covers, it can take you anywhere between 3 and 14 days to become fully acclimated.  Some people can even do heavy exercise at these elevations without any acclimatization period (but they usually can do this for only 1 or 2 days)

ACCLIMATING IS A PERSONAL THING

The wide range of acclimatization times means that different people operate differently at altitude.  Your friend might run circles around you the first few days and then you might be able to run circles around him for the next thirty days!

1) Super fit people (marathoners, tri-athletes, etc.) often have a much more difficult time
(especially if the weather is cold)

2) Younger people (under 40) often have a much more difficult time

HOW TO ACCLIMATE

You need to do light work at altitude.  Some of you may need to alternate between one day of light work and one day of rest.  Light work means all of the following:

1) A short walk.  Start with 1 - 2 miles with 0 - 250 feet of altitude gain and build up to 2 - 4 miles with 250 - 1000 feet of altitude gain.

2) No packs, other than a water bottle and shell.

3) Easy pace, meaning that the trail you choose is not too steep (i.e., your leg muscles aren't hurting)

4) Slow pace, meaning that you can talk while walking without running out of breath

5) Slower pace, meaning that your pulse rate is 3/4 of your usual exercise target rate
(which is usually 75-80% of your max rate).

(
In search and rescue operations, the term "pace" is usually used to mean the measuring of distance (i.e., 1 pace = 2 steps).  In this paper, we define it differently (and will cover this definition later).

HOW NOT TO ACCLIMATE

1) Push yourself (exercise hard or exercise long or both)

2) Do nothing and just rest

(
In search and rescue operations, it may not be feasible for you to acclimate.
You can mitigate this by following items 3, 4, & 5 above

FACTORS WHICH AFFECT YOU AT ALTITUDE

There are three broad groupings of factors that determine your success at altitude.  Each are expanded in later pages:

1) Blood & Physiology

2) Fitness

3) Zen & How To Walk

(
You have no control over item 1.

You can control the remaining items.

(
Item 3 is the most important since in search and rescue operations, it may not be feasible for you to acclimate.

FACTORS: BLOOD & PHYSIOLOGY

1) Oxygen Saturation, a measure of how much oxygen is in your blood

A) This is typically 100% at sea level and decreases at altitude while you are still acclimating.

B) Doctors tend to freak at anything lower than 95%, yet I've been at 68% at high altitude

C) Interestingly, Sherpas have lower ratings than us lowlanders

i) This means that there are other factors to consider (see item 2 below)
D) If you have an O2Saturation meter, one great psychological ploy to convince someone to descend is to show him his reading if it is less than 95% and say how dangerous it is.

i) The foregoing is not medical advice and you should always defer to a doctor's advice
E) The higher your saturation, the more hemoglobin and the thicker your blood.  Thicker blood means that it is more difficult for your heart to pump it.  So a high O2Sat rating is not always a good thing.

2) Blood Ph, a measure of your blood's acidity

A) Medicines like Diamox affect blood Ph, which explains why they are sometimes prescribed for altitude.

i) This, and any other medication, should be thoroughly discussed between you and your doctor and between you and your pharmacist.
a) Make sure that you thoroughly understand when to use it and when not to use it.
b) Make sure that you thoroughly understand the benefits and the risks.
3) Other physiological changes happen at altitude, but they are not covered in this paper.

FACTORS: FITNESS

Search and rescue activities at altitude usually entail steep terrain and long approaches.  This means that being in shape is of paramount importance.  Bicycling, running (especially cross-country and hills), and hard hiking are the best ways to stay fit because they are not only aerobic, but they also use your legs in a fashion that is similar to what you can expect while on a mission.  Other exercise is good, but it is extremely beneficial to cross-train so that the appropriate leg muscles are ready for altitude.

Here are some target times for hard hikes that are in the San Francisco bay area.  All of these times assume that you are wearing a full 72 hour pack with stove, Houdini Kit, etc. (50 lbs).

1) Los Altos/Cupertino: Rancho San Antonio, PG&E trail, dirt parking lot to top
length:
4 miles
elevation gain:
top is 1600' higher than start
terrain:
intermediate 300' hill, upper hills are rolling
shade:
1/2 of the trail is in shade in the early morning.

A) < 40 years old: 70 minutes target time

B) > 40 years old: add 5 minutes for each decade (or fraction thereof) over 40 that you are

NOTE:
Parking is extremely limited on weekends as this is the most popular park in the Mid‑Peninsula Regional Open Space District.  However, they do have special parking areas available so call if a formal outing is desired.

2) Fremont: Mission Peak, parking lot to top
(take southernmost Mission Blvd. exit on 680, go north on Mission Blvd., follow sign)
length:
3 miles
elevation gain:
top is 2000' higher than start
terrain:
rolling 1st 1/4 mile then steep then very steep last 1/2 mile to top
shade:
none

A) < 40 years old: 60 minutes target time

B) > 40 years old: add 5 minutes for each decade (or fraction thereof) over 40 that you are

3) Los Altos: Rhuis Ridge/Black Mountain, parking lot to last hill before the top at Black Mountain (top has antennae)
length:
4 miles
elevation gain:
top is 2200' higher than start
terrain:
very steep 1st mile then flat next mile then gentle rise next mile then very steep last mile
shade:
1/4 to 1/3 of the trail (mostly the middle) is in shade either in the early morning or late afternoon.

A) < 40 years old: 70 minutes target time

B) > 40 years old: add 5 minutes for each decade (or fraction thereof) over 40 that you are

NOTE: 
Parking is extremely limited (room for only 8 vehicles).  So call Mid‑Peninsula Regional Open Space District if a formal outing is desired.
Note also that there is a backpacker's camp 3 miles past the end of this hike.

FACTORS: ZEN & HOW TO WALK

· At altitude, your sole purpose of existence is to breathe

· More importantly, your sole purpose is to exhale because most of the inhale comes naturally

· This means that all of your SAR knowledge must be automatic reflex for you

FACTORS: ZEN & HOW TO WALK (continued)

· You need to time your breathing (i.e., exhaling) with every muscle exertion you do

· Walking

· Chewing

· Swallowing

· Drinking

· Talking

· Sitting and standing up

· Setting up belays/technical rescue

· First Aid, CPR, rescue breathing, etc.

· Setting up & tearing down camp

· etc.

· Always keep your head above your heart (i.e., when sitting and standing)

· We will focus on walking and leave it up to you to apply the concepts elsewhere

FACTORS: ZEN & HOW TO WALK (continued)

· Successful walking requires successful exhaling (completely emptying your lungs)

· Normal breathing only gets rid of 80% of the air in your lungs

· Use your diaghram to blow all of the air out of your lungs

· Singers, actors, and brass/woodwind musicians already know how to do this

· The best way for you to do this is to always think about blowing
· Always stand straight (never bend over, regardless of how heavy the pack or steep the terrain)

· Successful walking requires successful inhaling

· The first part of the inhale comes naturally, so you need not think about it

· After the natural inhale is finished, force the inhale to continue until your lungs are full

FACTORS: ZEN & HOW TO WALK (continued)

· Successful walking requires a pace

· Pace is defined as steps per breath

· Pace is not steps per unit of time

· Pace is not breaths per unit of time

· Think of pace as equivalent to the gear on a bicycle

· The standard pace is 4 steps per breath or, more accurately,
2 steps per exhale followed by remembering to take 2 steps while your inhale comes naturally

· Modify the standard pace to fit the terrain and your body

	· standard
	2 steps exhale with a 2 step inhale
	lowest aeration

	· steep
	2 steps exhale with a one step inhale
	

	· steeper
	1 step exhale with a one step inhale
	

	· steepest
	step while exhaling, then lock lower leg straight (to support body) & inhale

step while exhaling, then lock lower leg straight (to support body) & inhale

etc.
	

	· beyond
	step while exhaling, then lock lower leg straight (to support body)

and inhale, exhale & inhale

 step while exhaling, then lock lower leg straight (to support body)

and inhale, exhale & inhale

etc.

Note: how the step always occurs on the exhale
	highest aeration


· Out of breath? Walk slower (fewer steps per unit of time)



OR


   Try a lower gear (i.e., a higher aeration pace)

· Legs hurt? Take smaller steps (but not so small that you lose efficiency)

· When walking downhill, maintain the same pace as your last uphill for the first mile and then move to the next faster pace a mile at a time until you hit the standard pace.

· Do not do more than one thing at a time (e.g., don't talk and walk at the same time)

(
Remember, this is the one sport where you can go faster by going slower

FACTORS: ZEN & HOW TO WALK (continued)

· Easiest combination of inhale, exhale, and pacing is the standard pace

· Standard pace is 4 steps per breath:

	step 1
	step 2
	step 3
	step 4

	exhale

(think blowing and blow)
	exhale

(think blowing and blow)
	inhale

(think nothing, happens naturally)
	inhale

(think inhaling
and force continuing of inhale)


· By mastering this, you can easily master other pacing aerations (gears)

· For highest aeration paces, remember to lock your lower leg straight.

· Listen to your body and fine tune

· Your pace's aeration (the gear)

· The speed (steps per unit time) of your pace

· If you were on a bike, you wouldn't want to 

· go down a steep hill in a low gear
(you would  be pedaling 250 strokes a minute)

· go up a steep hill in a high gear
(you wouldn't be able to go anywhere even if you were standing on the pedals)

Walking is no different

TEAM STRATEGIES

· Start with a slow pace for the first 1/2 to 1 mile, to warm up.

· Put the slowest person in front (VERY DIFFICULT TO MASTER)

· Person in front

· Relax
· Your job is to go slow, so DON'T FEEL FORCED TO GO FASTER
· Persons not in front

· Encourage the front person to TAKE IT SLOWER
· Avoid the macho instinct of racing or being first

· Team Lead

· Monitor your people.  If need be, call off the search and walk unduly suffering individuals out. 
Remember that this paper does not cover AMS, HAPE, or HACE.
· Monitor your people. At the end of the day, you may want to realign team members.  Those who are feeling ill can sit the next day out and then rejoin the search on the following day.

· As the day progresses, you may need to rotate new people to the front.

· No breaks, other than lunch.  Excessive stop/starts will hurt the team (use a higher aeration pace).

· Make sure people take a swig of water every 15 minutes (without stopping).

· Make sure that water bottles get refilled during the day.

· Make sure people snack on small handful of food every hour (without stopping).

· Transfer slower people's weight (e.g., Houdini Kit) to faster people's packs.

· If the team or person in front is not pacing correctly, get in front and take charge.

· If the team is composed of very fast and very slow people, you may want to split the team up.  However, this works only on large teams and you need to coordinate where to meet up such that the fast team is not excessively stopping/starting.
This is a good strategy for the end of the day where you need to spend the night outside.  Send the fast people ahead so they can set up camp, boil water, etc.  This will help the slow folk.

TEAM STRATEGIES (continued)

· At altitude, your body's basal metabolic rate increases

· Bring lots of food, especially snacks that can fit in your pants pocket.

· Cytomax (available at bicycle stores) or other energy drinks recommended

· You will be colder, so bring extra clothing layer and warmer sleeping bag

· Expect to retrieve others' water and food from their packs while walking

· Pack your pack so others can get to water & food while you are walking

· Refill your water bottle often
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