


Inside Front Cover

Front Cover Photo: Bachnagairn, Upper Glen Clova, Angus:
Climbing up alongside the waterfalls to the Roy Tait Bridge



EXPEDITIONS

A Craft Manual

Compiled by
Gordon Fleming

Version 9.2 following amendment  February 2012



o/t s suppos e dthetwise dvaryorfe a/ouldl do it.
/' to6s the oO6hardé that makes [t great
TomHanks 6 A League of Their

Just reaching 060Col de CYaaoise Natioma Patk 2Frefich Algs9 200 f t . )



Foreword

oThese are my principles. /' f you donodt

Groucho Marx

This book was created to support the Scottish Expedition Training Course for
Boys' Brigade staff at Carr  onvale National Training Centre. Thus its orientation is
as a learning aid and reference for adults, rather than boys.

Nor does the content just reflect the views of the writer for it has drawn widely
on the experience of the Carronvale Expedition staff, and over the years has also
taken points on board from students participating in the annual courses. Course
students are not, by definition, experienced in leading youth expeditions , but on
occasion the likes of a Royal Marine or a Paramedic a ppears in our classes, and
then we listen as much as we teach!

This, version 9.2, is the latest outcome of continuing additions, updates and
changes, and no doubt such evolution will continue. As t he quotation at the top of
the page implies, feel free to write -in if you have alternative views to those
printed here. We don't promise to agree with you, but we do promise to give you r
views a very fair hearing.

New to this edition are Sections 5.10 to 5.13 on Sensible Water Sourcing, The
Limitations of Waterproofing, Surviving Flooded Streams and Steep Ground
Safety. First Aid and Tick Risks have also been updated following expert advice

This is unashamedly a Scotland orientated book, - simply because that is where its
experience base has always been centred. Ho p e f u | | tyoo ¢omplacentrtodsay
that Expedition practice designed for Scotland is likely to prove robust eno ugh
for wilderness areas elsewhere in the UK , but it is recognised that exped itions in
other parts of the U.K. may face different issues , including different laws,
related to working in more populated areas, and south of the border. With
apologies to lady readers this book is also  written in the male gender for simplicity
of expre ssion: No offence intended!

Lastly give some thought to the spirit of Expedition work. It is "Adventure”, which
is defined by the Oxford English Dictionary as O0AnN unusual

/|

experience, a daring ent er ptisiolceurs eimpormata r d o L

to teach and lead to high standards so that your young charges consistently return
home intact, - or at least no worse than slightly frayed at the edges! However if
you find that what you plan just becomes drudgery and ritual suffering for an
award, - or that a pre -occupation with absolute safety has removed the fun and
adventure then, dear reader, you have missed all the key points rat her badly!

GJF: February 2012
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Chapter 1
Organisation

oThe more [/ see of war, the more | realise hc

transportation. it takes little skill or imagination to see where you would like your forces

fo be, and when, it takes much knowledge and hard work to know where you can place

your forces and whether you can maintain them I
Field Marshall Earl Wavell

Al l expeditions need proper advance prepar
need particularl y detailed organisation because the boys involved will often be
inexperienced. It therefore falls to the officer in charge to compensate for that

with the quality of his organisation. The four main elements of expedition
organisation are Preliminary Plann ing, Administration, Leadership and Follow -Up,

and each of these is analysed separately below.

1.1 PRELIMINARY PLANNING

There is a certain minimum level of expedition planning needed to allow an
expedition to be organised. That is what is required at th is initial stage. Detailed
route planning is covered in Chapter 2.  Preliminary Planning includes: -

Purpose:

An important issue for any expedition is the question of why it is being held.
There are many answers to this question because there are many ty pes of
expedition, but in every case the purpose should be defined. If this is done there

will be less risk of the trip being too hard, too easy or too uninteresting for the
people involved.

Party and Dates.

There is little point in arranging an expediti  on to meet the needs of any specific
group if that group cannot all attend. One of the earliest tasks of the organiser is
therefore to fix dates and times agreeable to all those who need to be present. It

will also be necessary to arrange a party withinth e recommended expedition party
size range of 4 to 7 persons.

Transport:

If transport is not available then the range of options will be very much reduced,
if indeed the trip remains possible at all. It must also be remembered that
transport has cost impli cations.



Cost:

Boys often have problems in finding money for expeditions. They may therefore
need time to save -up for the trip. Set the fee as early as possible and avoid
pricing anyone out of the expedition.

Equipment:

The group may need hired equipmernt that other parties may wish to use on the
same dates. So make your booking well in advance and ensure that the reservation
is clear (preferably in writing) and official. Mix -ups are rarely all the fault of
stores supervisors.

Destination:

From the outs et there must be at least some decision regarding the starting and
finishing points of the expedition, if only to establish the feasibility of transport
and timings.

1.2 ADMINISTRATION

Whereas Preliminary Planning deals with important general matters abou t the
timing and location of an expedition, there then follows a second, more detailed,
process of administration once the decision to go ahead has been taken. This
includes: -

Notification:
Give all members of the party written notice of the relevant dat es, times, costs,
equipment needs, etc.

Permission.

Ensure that parents have seen and agreed the arrangements and costs, and have
completed a Parents6 Consent Form covering t
any access and camping consents that may be required.

Groups:

Divide the party (of 4 to 7 persons) into working groups, usually on the basis of
tent occupation. These will become food buying and load sharing groups. They
should be told what stoves, fuel, mess tins, and tents they will be using, a  nd should
be instructed to buy supplies and split up loads.

Fees:

Make arrangements with the Company Treasurer or the Officer in Charge of the
party for the collection of fees and the payment of equipment hire charges and
transport expenses.

Transport:

Provide drivers with details of the route they will have to follow, including a map if
there is any doubt. Tell them who and what they will have to carry and make sure
that the load is capable of being safely and legally carried by each vehicle. Be
clear about pick -up points and times. If a minibus is to be used then the
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organisation will need to conform to the increasingly complex regulations
governing both the vehicles and their drivers. Take expert advice on this for
there have been recent changesinth e law.

Equipment:

Where appropriate collect equipment from the central store. Check it immediately

and carefully for faults and for completeness. Hired equipment has normally been
treated badly by previous users, who often try to hide damage in order to a void
penalties. When you distribute equipment make sure that you have a careful note

of who -has-what. When you return from the expedition this equipment will need

to be cleaned, dried, checked for damage again and transported back to the store,
where a fe e will usually be payable.

Emergencies:

Agree emergency procedures and issue route cards to responsible persons who

will be in an appropriate position to monit
Health:

Check for members of the party who : -

1 are on courses of prescription drugs , or have recently been ill

1 need regular medication (e.g. asthma, diabetes, hay fever)

1 have minor conditions that will hamper them such as eczema, at hl et e drs f 0o«
ingrown toenails .

1 have special dietary needs or allergies

1 Suffer from seve re anaphylactic reaction to stings , or particular foods, and
need to carry an epi -pen with them on the expedition.

9 are concealing problems such as toothache or muscle damage .

Climbing to Loch Etchachan from the Shelter Stone: Loch Avon: Cairngorms



1.3 LEADERSHIP

oBeing frustrated i s disagreeabl e
in | ife begin when you get what
Irving Kristol

Administration takes a party to the point of d eparture, which is when Leadership
takes over. The division between the two is that Leadership is an exercise in
direct response to ad -hoc situations in the field. There are many aspects of
leadership but the following merit special comment: -

Departure:

The very first leadership decision will be whether the party should leave home or,
having reached the starting point, should then get back into the transport and go
home! There will be occasions, especially in the Spring and Autumn, when bad
prevailing w eather or bad forecasts may mean that the right decision will either

be total cancellation, or severe curtailment of the planned programme. There is
no harder test of leadership because of the amount of wasted money, wasted
effort and disappointment invol ved, and many of the worst accidents have
occurred because leaders could not face up to the need to cancel. Parties who are
keyed up for assessment expeditions and those who have travelled long distances,
perhaps to Scotland or Wales, are most vulnerable t o such dangerous
misjudgements.

Timetable Monitoring.

Once the expedition has started, the leader needs continuously to re -assess the
planned schedule against the actual time that the party is taking. Making changes
will normally be preferable to driving  a party at a speed that is proving beyond its
capabilities, but the effects upon the whole route need careful thought.

Fitness Monitoring:

Very early in the course of an expedition the leader has two key functions which,

if exercised well, will benefit  the whole of the rest of the trip. The first is to
make sure that the party starts off at an even and modest pace with which all
present are comfortable. There is often an outburst of energy and enthusiasm at

the start of a trip when the fit and fast memb ers of the party may break the
spirit and strength of their slower and less fit colleagues unless the party leader
prevents them from so doing. A second vital function at the start is to make sure

that there are no early blisters. Serious problems with fe et of ten arise in the
first hour at the start of the first day, due to badly fitting h ire boots or bad
socks (see 6.17 P71, and 8.1 Blisters P88 ). Especially when dealing with the
inexperienced, brief them about the Aot spot symptoms that they will get fro m an
incipient blister; then ask about foot problems at 15 -minute intervals for the first
10
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hour and frequently during the rest of the day. Whatever the consequences for

your schedule, stop and enforce immediate plastering of hot spots or other
discomfort. T he resulting frustration may be very great and the first hour of an
expedition with a new young party may see them struggling to cover two
kilometres, but you should have anticipated that possibility and allowed for it in
your route timing. The time neede d for blister avoidance is well worth it because

it only takes one bad heel blister to imperil your entire expedition timetable, - or
even the plan itself.

Simple things are sometimes what matter !

Morale and Discipline:

0. .. buaf bbarnodt hers they still are, (for) the Cap
company.... Those who command ships in the Royal Navy do not send anyone anywhere.
They all go together. o
60ne Hundred D
Vice Admiral Sir John Woodward

A leader is res ponsible for the spirit of his party. He must conserve their
enthusiasm, give encouragement when things are not going well and get them to
work as a team, but sometimes he must also enforce discipline. Discipline is needed

to share jobs and loads fairly, t 0 prevent damage to equipment, to ensure that
domestic chores are done well, to protect the environment, to preserve safety and

to keep the stronger members of the party from exploiting the weak. With as
much good humour as possible a leader must leave his party in no doubt that he is
in charge. Discipline problems should be firmly resolved from the very start, for

if simple instructions are not readily obeyed early  -on, then who knows how the
party might react in difficult conditons. But don &t fifsfegderts totbé a t
decisive 0 he must also be right!
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Supplies and Equipment Monitoring:

There is every possibility that food and fuel may be consumed at rates that were

not anticipated. Failures of equipment may also occur. The leader will need to kn  ow
about such problems as soon as possible and the best way will be for him to
enquire regularly of each tent group as to their equipment state and rate of food
consumption.

Route and Camp Site Decisions.

Weather, rate of progress and the state of the party will all affect the route and
the position of camp sites. Changes should always be fully discussed with the
party, but in the end, if there is no universal agreement then the leader must
decide. Chapter 2 discusses route amendments.

1.4 FOLLOW -UP

The return home is rarely the end of an expedition for its leader. Typically there

are expenses to be paid, equipment to be taken -in and returned to the store, and
accounts to be settled. Matters discovered during the course of the trip may also
have to b e taken further. For example you may have encountered problems of
health or temperament, and steps may have to be taken to deal with these.

oThe return home s rarely the end of

12



1.5 RISKAS SESSMENT

This subject do e s withih thepnoasualt, foromhile & ia sertdinly an
item within expedition administration &i t candt be done unt-il 'y
but then again it should be in the back of your mind when planning the route

Expeditions are an Adventure activity and if you look at the definition in the
foreword to this Manual, you will see that an element of risk is implied in almost
anything adventurous. So the objective of risk assessment is not entirely to
eliminate ris k, but to try to manage risk down to a level that is sensible and
appropriate for the circumstances of each expedition.

Once you have read this manual carefully, you will have seen that there are only

really three main issues in the text, and they are sk ills teaching, risk management,
and ri sk assessment . Skills ar e a maj or
threshold. Risk -management is then the means of reducing avoidable risks. Finally,

once the skills and risk management measures are in place, risk as sessment
reaches a conclusion as to whether the expedition plan remains on the right side

of the dividing line between adventure and undue hazard.

However even if the responsible leader gives sound consideration to all the
relevant factors he may still no t get it entirely right, - because the required
judgements are largely subjective. But by going through a methodical appraisal,
gross mismatches between capability and risk will hopefully be avoided.

Follow what it says in Chapters 1 and 2 of this Manual and you will have carried out
a comprehensive pre -planning risk assessment/risk management process for any
individual expedition. Teach the skills in Chapters 3 to 8, and 10, and you will have
considerably raised the risk level at which Expeditions can op  erate in reasonable
safety. Teach Chapter 9 and you will become nicer people!

However it is useful to have a shorthand check -list of key points to help leaders

to focus on the key considerations involved in Expedition Risk Assessment. You will

find such a check-list on the next page. Risk assessment is nothing new in youth

work. Every leader worthy of the name has always instinctively done a risk
assessment in his head for every activity, -you just didnét have a

You should discuss your assessment of risk for any expedition with your Company
Captain,-but doné6t try to pass the buck to the
qualified expedition leader!

OThe Captai n idnotagéttoutdobyow ¢t 0
(! said that)

13



Ten Crunch Checks in an Expedition Risk Assessment.

Sign Off?

Has a single qualified adult leader taken responsibility for all
elements of the assessment listed below, including the
decision to proceed or ¢ ancel described in (10) below?

Is the route appropriate to both the level of training of the
party and its physical capabilities, and is the planned schedule
realistic?

Does the responsible leader have advance knowledge of the
route and its camp -sites based on previous experience?
Ot her wi se i s t he party capab
terrain, and properly supported for such a venture?

At the proposed date of the expedition, is the range of
seasonal weather on the chosen route likely to be with in
acceptable limits?

Is the physique, health and fithess of the party reasonably
consistent, i.e. - without any member who is so very much less
capable than the rest of the group that premature exhaustion
may place both himself and the party at risk?

Is the equipment and clothing of the party universally up the
standard needed for the proposed route? Are all the
rucksack loads within tolerable limits and is the party
carrying sensible and appropriate rations and amounts of
stove fuel for the trip?

Is there soundly -based (adult) confidence that the party will
be able to navigate the route safely without getting lost, or if
in doubt, will they be accompanied/closely monitored by adult
leaders.

Has proper information about the route, participant s, and
means of contact been left at home, and where appropriate
with an independent assessor or supervisor?

Will the party include someone with reasonable first aid
knowledge and a decent first aid kit?

10

Will the responsible adult leader be prese nt on the start line
to make a final decision as to whether the expedition should
go ahead, - based on a very recent weather forecast, and a
check on health /fitness made ju st before departure? (See
PagelQ Sec 1.3 oDepartureo.)
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Chapter 2 # NORTH POLE A

(end lefh) T ALICE SPRINGS ),
5 miles

Route Planning ]

owhil e the battles the British fight may differ
Invariably two common characteristics - they are always fought uphill and always at the
junction of two or more maps sheets. O

Field Marshall Sir William Slim

The organisation of an expedition and the planning of its route are inter -
dependent exercises. Expedition organisation is a matter of communication,
effective administration and the exercise of authority. Route Planning is a skill of

hill -craft, knowledge and experience. They overlap in that route planning is
subject to the time, transport, cost and purpose set by the organiser.

2.1 CONSTRAINTS
The limitations that form the starting point for any route planner are the
following: -

Transport availability

The number of days available

The capabilities of the personnel involved
The season of the year

Costs

= =4 =4 -8 -8 -

The quality of the available equipment

Many of these factors were covered in Chapter 1 especially in relation to factual
matters, but there are two imp ortant issues that require the route planner to
make a judgement. The first is that the route planner must decide the standard

of route the party can safely undertake. The second is that he must judge the
weather conditions that could occur on the chosen  route on the proposed dates
(see 10.10n P107). It follows that the route planner needs to know a lot, about the
capabilities of each person, about the equipment in use, about the terrain, and
about the seasonal weather in the area involved. The less the  route planner knows
about these variables, the more cautious and fl  exible should be his route plan.

15



2.2 PURPOSE

Defining the purpose of an expedition is very important. For example it might be a
basic training expedition for young teenagers. It might be a sight-seeing and
exploratory trip for older boys. It might be an independent assessment test
carried out without immediate supervision. All members of the expedition should
know, and have accepted, the purpose and nature of the expedition in advance.
Failing to spell out the extent of the effort involved prior to departure can, and

does, lead to trouble. There are few worse problems than party members who are
constantly undermining the collective effort because they find themselves on a

long hard trip  that they had not expected.

It would also be as well to add a cautionary note for those who would use
expeditions for the supposed purpose of character development, - which
traditionally seems to require rittoaditisuffer,
the first instance, - especially common in D of E expeditions! This writer feels
that this concept is deeply flawed. Expeditions should always primarily be a form

of recreation and enjoyment. Those who perform best will not necessarily be the
brightest , strongest or best in any general sense, but simply those who are at
ease with what they are doing, and therefore have a good mental attitude. If the
going gets tough only those who are reconciled to the demands will do well. On the
other hand everyone ha s to start somewhere, and many boys go on their first
expedition just to see what it is like. On that vital first trip, which may well
determine whether they ever want to go again, we have a special obligation to
seek interest, variety, scenic quality and  enjoyment, if the weather will allow,
because:-

oYou never get a second chance to make a first impression! o

2.3 TIME AND EFFORT

Timing:

All parties walk at different speeds and there are big variations between laden

and unladen groups and between older an d younger teenagers. Timing rules can
therefore only be a rough guide and a leader must judge the appropriate speed for
his party from expe-estimatectke. vari@ionntifat differend e r
types of terrain can cause in the time taken for theoretic ally identical distances
and heights, and if in doubt, - be generous, for expeditions are not a time trial and
the main purpose of a timing rule is to set a starting time which will ensure an
adequate allowance of daylight for the journey. Only one timing rule is given here,
and it applies to young, laden teenagers.

The advice provided here relates to the capabilities of typical 14 year old boys
carrying full expedition packs.

16



Average Pace 15 minutes per kilometre of flat dista  nce
Allowance for height = ----- --------- 15 minutes per 100 metres of height climbed
Meals and Rests-------------  ------- Add 20% (More for young groups)

Example: A route of 16 kilometres rising through 400 metres in height:

Time for the flat distance (16 x 15 mins.)------------------- 4 hrs 00 mins.
Time for height climbed (4 x 15 mins.)  ----------mmmmmmmm- 1 hr. 00 mins.
Sub - Total 5hrs 00 mins.
Add times for meals and rests (20%) *  -------mememeeeeee- 1hr. 00 mins.
(* Allow 25% ,- or more, rest and break time for young parties.)
Anticipated total time for the journey =~ —----memmememeeeee 6hrs.00 mins.
Add a contingency daylight allowance (6 hrs x 50%)  ----- 3hr. 00 mins.
Minimum Tota | Daylight Requirement = ----------------—--- 9hrs 00 mins.

Distance alone is an inadequate way of measuring the maximum amount of effort
that a party should make in a day. Height must be taken into account because it
costs extra energy and time. The sim ple timing rule above allows the same time
for walking 1 kilometre of flat distance and climbing 100 metres of height, and for

the purpose of assessing effort by  /aden parties it is recommended that 100
metres height and 1 kilometre of flat distance should be seen as being roughly
equivalent. This works reasonably well except when the day is mainly climbing , in
which case the party will tend to arrive early. Conversely, if the day is nearly all

flat distance then young parties will tend to arrive late, - so adjust for that. Thus
you could argue that the rule can wushasedil |y
on extensive experience , - then go right ahead! But keeping the rule simple has its
merits as well. Remember that expedition work is not a race, so b e generous with
timings if in any doubt. Exactly what is the problem if you arrive ahead of the
predicted time anyway? !

Daily Effort:

The basic measure of any dayds effort s hou
kil ometresdé to whi ch e aherytherheight dimbedi hasl beea q u at
converted into the equivalent flat distance. For example: -

10 kilometres flat plus 600 metres climbed = 16 flat kilometres
7 kilometres flat plus 900 metres climbed = 16 flat kilometres
14 kilometres flat plus 200 metres climbed = 16 flat kilometres

| f each dayodés effort can be coombhakd kol amc
then it becomes importa nt to know how many of these so -called 0 7/ at ki / o me
amount t o a sworks Onbel again dha gapabilities of parties will vary

widely and in this instance the daily effort guidelines have again been set for

typical 14 year old boys .

17



Daily effort guidelines also assume that the party has adhered to the basic advice
thatthe to t al wei ght of a boyds |l oad should
This is an exceptionally demanding target for immature young beginners (like
those on page 78) who will, in many cases, find the 25% rule impossible to follow,

- in which case the amount of effort they have to make in a day should be kept
well inside the guidelines given below .

Daily Effort Guidelines:

1. A party undertaking an expedition of 3 days or more of continuous
backpacking, with each person carrying a total pack weight of 14 to
17 kilos.
Recommendation : Not more than 20 flat kilometres per day, or its

equivalent when allowing for height.

fourth day.

2. A party undertaking an expedition of 2 days of continuous back -
packing, with each person ¢ arrying a total pack weight of 12 to 15
kilos .
Recommendation : Not more than 22 flat kilometres per day, or its
equivalent when allowing for height.

3. A party undertaking a 1 day expedition with each person carrying a
light load of only 5 to 7 kilos.
Recommendation : Not more than 25 flat kilometres per day, or its
equivalent when allowing for height.

Daily effort guidelines are the means by which a route planner may judge the
effort which his party should undertake in any one day. If the route con sistently
exceeds the appropriate guideline for the party that is involved, then alternative
camp sites should be sought to shorten the individual days and extend the time
taken to complete the journey. If the number of days cannot be extended then

the ro ute planner must select another route.

The above guidelines have been well tested in various mountain situations and have
proved generally valid for the 14 year old age group for which they are intended,
but try not to plan repeated days at the maximum a  llowable level of effort. Above
all take account of the physique of the particular boys who are actually going to
have to do it, - and remember the old adage that :-

0 Aconvoy can only go as fast as its slowest shijp! o

18
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2.4 UNDERFOOT CONDITIONS

In practice , routes of apparently equal distance and effort can vary greatly in the
time taken and the energy consumed, depending on the underfoot conditions
encountered. The following simple guidelines should enable most of the main
problems to be avoided.

1 Tarred roads make bad walking routes. They present traffic risks and often
cause bruises and blisters on the feet. This happens because roads are too
even and too hard and this concentrates pressure at particular points on the
feet.

1 Unsurfaced vehicle tracks a nd hill paths generally present the best routes
and can often be covered at a good pace, although hill paths through bouldery
terrain can be slow and hard on the muscles.

1 Low lying trackless terrain is often bad ground.

1  High ground can be very good going in good weather, especially the crests of
rounded ridges.

1 Extensive flat areas at high level are often marsh or peat bog. Slack drainage
areas at watersheds are invariably very wet.

1 Boulder fields and scree slopes are exhausting and present high injury risks.
Traversing steep hillsides diagonally is most likely to expose you to such slow
and difficult ground.

1 Deep heather is very tiring and commonly found on the rolling drier hills of
the Eastern Highlands, Dark Peak and Brecon Beacons. Ridge crests ar e often
free of heather, but hillsides and valley bottoms can be thickly covered. Camp
sites are hard to find in areas of deep heather and the risk of moor fires is a
serious threat. Tick risks are also higher in heather and bracken.

1 Itis generally very bad practice to plan a route which has more than 30% of
the dayds effort |l ocated on trackl ess
recent direct experience of the journey.

19



25 CAMP SITES

6 The trick of successful wahekn ntgo slt capdway s
Bill Bryson

The basic pattern of movement within a route plan is dependent not only on
distance, effort and underfoot conditions, but also on the po sition of suitable
overnight stopping places. These are usually camp sites but can sometimes also be
huts or hostels. As far as camp sites are concerned, the detailed location of a tent

is discussed in Chapter 5, but Route Planning needs to identify genera | locations
within which reasonable sites are sure to be found.

Remote Country Sites

Permission to camp is generally not a great problem within the higher and more
remote mountain areas, and water supplies are generally unpolluted. In such areas
the main difficulties are associated with finding flat dry ground which will take

tent pegs, and with the risks caused by exposure to extreme weather. Even in
summer, adequately sheltered sites are largely restricted to valley or corrie
locations below an altitud e of 600 metres. Sizeable valleys with no obvious
habitation will usually offer some reasonable possibilities. It is important not to
commit the party to camping at high and exposed locations in remote country,
(unless you are very sure of the weather fo  recast) for if a storm should flatten
the camp in the night then the party would be at great risk. Check in advance
when in doubt about the availability of camp sites, or ask others who have been in
the area. Never send unaccompanied boys to camp at a cho sen location if you do
not know, for sure , that there is an adequate site at that place.

Sites near Settlements
Finding campsites near inhabited buildings or on farmland presents different
problems. The ground surface will often be suitable for camping, but landowners

will normally object to wild camping on their land and streams will often be
polluted by sewage or farm chemicals. It is very bad practice simply to arrive in

an inhabited area hoping to find a camp site. If there is a need to camp close t oa
village or a farm then it is essential to check the availability of a site in advance

and obtain clear permission. Many larger villages have formal camp sites which
levy charges and these should be used if they are available. This will eliminate
rubbi sh and toilet waste problems, and make a contribution to the economy of
rural areas. You should also refer to Chapter 9 which discusses the question of
access.

20



2.5 NAVIGATION AND SAFETY

Route Planning decisions can build margins of either risk or safety in  to achieving
the same ends. The main risk is associated with the way in which a route will
perform if bad weather strikes at any point on the journey. In particular, routes
across high ground have to be assessed in the light of their suitability for safe
compass navigation. (see Chapter 4). For unaccompanied boy-expeditions, easier bad
weather alternative routes must always be av ailable and must be identified, - but
dondt forget that simply goi ng Anatiekriskcia n
from the o bstruction of a route by flooded streams. After one bad storm even
quite small watercourses in mountain areas can become dangerous. Crossing
flooded streams is a hazardous business and few ordinary hill walking parties are
equipped or trained to deal wit h this special problem. It is therefore important to
avoid planning a route that involves the fording of major streams at points where
there is no safe alternative, and where a long detour would be involved to find a
safe route. The obvious principle is to plan routes so that they follow the main
drainage patterns wherever possible, and to plan major crossings at bridge points.

2.6 ROUTES FOR ENJOYMENT

Nobody follows a route for the sake of so doing, -or at |l east they

There must be some benefit in mind, and whatever the limitations imposed by
other route planning considerations, there is little point in producing a route that
is acceptably safe, balanced, well organised and easy for staff to supervise, but
that has forgotten its original purpose  or simply failed to fulfil it.  If the party
came to climb mountains then the route must climb mountains. If the route is part

of a long distance transit then presumably it should not climb mountains if it can
avoid them! Above all a route must be var ied and interesting, for no one enjoys
bumbling around in the back of boring -old-nowhere just because it happens to be
the right distance and effort. When student leaders are being trained at Brigade
courses, -this is one of their most abiding sins! When  a technically sound route
has been worked out, give it the acid test of purpose and enjoyment - and if it
fails that crucial test , start again! Check the parallel BB Expedition Publication

called ORoutesdé6 for examples of .how to cons

2.8 PLOTTING AND RECORDING

A route must be recorded in writing, not only for reference by the route planner,

but also so that a route record can be left in the hands of someone outwith the
party who will be watching for their safe arrival. This is d one by means of a Route
Card, an example of which is shown on the next page.
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This sheet shows the layout of an expedition route card. It is only of proper value when a copy has been left behind with som e responsible

person who is watching for your timelyr et ur n. The route shown [ s known as Jockd6és Road and c:
DATE OF THE ROUTE ON THIS SHEET  : Safurday 12" May 2012 PARTYFROM: 1 st Anytown Company. Thel Boy
From Grid Ref. To Grid Ref D istance Height Time Mag bear. Description

Glen Doll 284762 Path Junction 268760 1.75km 50m 34mins. - From the car park

Path Junction 268760 Forest Gate 248767 2.25km 120m. 52mins. Through the forest

Forest Gate 248767 Shelter 233778 2.0 km. 300m.  75mins. 314 To Davyds hut

Shelter 233778 Ridge Hollow 22879 3 1.5 km. 120m.  45mins. 355 Turn at the end

Ridge Hollow 228793 Boundary 218804 1.5 km 70m. 32 mins 324 D.R. turn at the end

Boundary 218804 Glen Callater 210807 1.0 km. Nil 15 mins. 304 Dog -leg in path

Glen Callater 210807 Callater Lodge 178844 5.0 km. Nil 75 mins. - Path down the glen

Callater Lodge 178844 Night stop

Total Route 15.0 km. -- 660m--- 5hrs 28 mins ------- equivalent to 21.6 flat km

Meals and Rests( add 20%) ----- + 1 hr 05 mins.

Expected Total Journey Time 6hrs 33 mins.

Contingency Daylight Allowance (add 50% to the total time) ~  ----------- + S3hrs 16 mins .

Latest Start Time before Sunset - 9hrs 50 min

Emergency Mobile Phone with the Party: David Black 0770 222 7955: Not switched on except in emergencies.

Names and Home Contacts of the Party Bad weather alternative routes

David Black 6 Hill Street Anytown Tel. 593834 Before 233778 return to Glen Doll
Fred Smith 33 Brown Street Anytown Tel 591673 After 210807 complete the route
John Gray 17 High Street Anytown Tel 592635 Between 228793 and 218804 there is
Alan White 51 Station Rd. Anytown No telephone a possible exit via Bachnagairn
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Chapter 3 ,
Map Reading

6Donét bl ame medbé replied the Marine, owedve bee

faced with the most dangerous thing in the woil

off i cer with a mapd replied the Marine gl umly.
Robert McGowan and Jeremy Hands

A map is a series of symbols drawn on a sheet of paper to illustrate the location
of places and features on the ground in such a way that it becomes possible to
navigate from one location to another.

3.1 SCALE:

The difference in size between real features on the ground and the size at which
they are shown on Stchad @mmopt maps scalead shoemin ane or
more of the following ways: -

Line Scale :
0 1 2
kilometres
Statement: Two centimetres represent one kilometre
Representative Fraction: 1:50,000

All three examples above represent the same actual scale and could all be found

on the same map. Line Scale and Statement Scale are obvious in their meaning
but the Representative Fraction, (often shortened to R.F.) perhaps needs a little
more explanation.

In a Representative Fraction, the unit of measurement is always the same on both
sides of the fraction. Soa Statement would convert to a representative fraction
as follows: -

Statement Two centimetres represent one km.
So what does 1 cm. represent? ------ 1lcm. represents 0.5 kilometre=500m.
Convert both sides to cms. -------- 500m. x 100cm.(per metre) =50,000cm
So what is the R.F.-------------mneoo- 1:50,000
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3.2 SYMBOLS

Little or nothing drawn on a map used for an expedition can be an accurate copy of
the feature it represents on the ground. Symbols called Conventional Signs are
used to simplify the form of the map.  These are shown in the map key and have to
be learned.

3.3 DIRECTION

Maps show direction by being alignedNowittihhd Nor
is complicated by technical problems and navigators have to be aware of three

different kinds of North

1 True North. The axis of the earthoés rotation is
North and True South Poles. All maps try to relate to True North but in
practice they rarely succeed in doing so precisely.

1 Grid North:  Maps show the spherical surface of the eart  h on a flat sheet of
paper, and it is not possible to do that  without distortion. So Grid North, -
called after the grid lines provided on most maps, is the closest to True
North that the map can get. It is against Grid North that practical navigation
is actually done.

1 Magnetic North. A compass does not point to Grid North or True North, but
to a slowly moving point of magnetic attraction currently located off North
East Canada. Magnetic North is therefore a few degrees to the west of Grid
North when view ed from the U.K. The actual amount is specified in the map
key. (Also see Chapter 4.)

3.4 TYPES OF MAPS

Not all maps are suitable for expedition use. The Ordnance Survey used to be the
only provider of suitable maps for UK Expedition purposes, howeve r a few new
providers have come into the market with reputable products, perhaps especially

0 Ha r ywhicls ldas pioneered waterproof maps, and provides a range of tourist
and route guidance information on map backs. However the new Ordnance Survey
1:25,000 Explorer series is also a major step forward, especially for Expeditions in
difficult and complex country. The two standard map series with universal
coverage of the UK are: -

1 OS 1:50,000 Landranger Series  : The standard maps for most expeditions

1 OS 1.2 5,000 Explorer Series : These more precise maps are useful on
difficult terrain, and may come to be seen as the standard.
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3.5 POSITION

The Ordnance Survey developed a means of describing any location in Great
Britain, by using a code of letters and numb ers called a Grid Reference. Such a
system works by dividing up Britain into squares forming a grid. A netwo rk of
100km. by 100km. squares covers the whole country and each of these major
squares has a 2-letter code as shown below. It allows anyone to e stablish a vicinity
within Britain. For example a reference in Kent might start off with TR - and
not NG which would be in Skye or Applecross.

HV | HW | HX b| HZ
1000 -t
NA g,ue {Ntaf’ﬂ NE
900 fs -
N?} \ﬁ} Ng—/kﬁ_’ D NK
800 oy
NL 42 NN 4%/ NP
700 z <£j¥
NQ A%g s | NT \\NU
00 _,‘,"A
LW
& w 7Ny | Nz
500
§ THE v
Y NATIONAL| SB | SC SE SN
3400 GRID ~
56 %J sJ | sK T%/‘\‘Kﬁ
0 f_Jl.ﬁ /_,/
NP S SN SO SP TL j) M
200 %7 =
sQ | SR [ss‘ ST | su | TQ ?R
oo ]
10 4 L~ 1<
sV %;»sx,f sy | sz | Tv
000
000 100 200 300 400 500 600

KILOMETRES EASTING
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Once the letter code has given the locality within Britain, a more accurate position
is obtained from a number code which divides each of the letter coded 100 km.
squares into single kilometre squares. This is shown on the diagrams below. Notice
firstly that the 00/00 point is in the South West co rner of each 100km. square,
and secondly that the individual map sheets do not correspond to the edges of the
100km. grid squares.

100 kil ometre squar e 0 NNAdetailslowingra dokm. k EOkm. square

location within it of O.S. Sheet Number 51 from within 100km sq. o0NNO
00 ,( I 50
Q"
90 [ Aot 49 River Lyon|
80 Cw@ Fofest 48 V.
it The 10km. square el \ &\
70 Tochabe shown on the right ] 47 K 5
et <«
60 46
Rannokh A2
50 6T Area 45 ~— KIEEIN
40 ofO.5 44 b
43,6 =t ==

30 43

— 1
20 42 L]

Afayll
10 T g = 41 l
00 40 I l
00 10 20 30 40 50 60 70 80 90 00 70 71 72 73 74 75 76 77 78 79 80

753

All 1:50,000 scale O.S. maps are divided up by a faint blue grid of 1 km grid lines
and a heavier blue grid of 10 km. lines. The lines are numbered and these numbers
are the single km. sub -divisions within one of the 100km major squares. If the

map contains horizontal or vertical 0006
boundary of two 100km squares, and different reference letters will apply to
different parts of the map. As an example of how to obtain a reference on a

1:50,000 scale map, follow the example below by referring to the diagram above -
right.

First use the grid numbers along the top or bottom of the map to find how far
eastwards ( from the west edge of the 100km square) s the position for wh ich a
grid reference is needed. Take a note of that distance in kilometres and decimal
parts of a kilometre ( from the west edge of the 100km square).  In the example
shown above-right the position is 3/10 of the distance from the 75km line to the

76km line and therefore has the code 75.3, or 753 because the reference does

not show the decimal point.

Secondly use the grid lines along the East or West sides of the map to find the
northward distance of the point from the south edge of its 100 km square. In the
example shown the position is 6/10 of the way from the 43 km. line to the 44 km.
Line. It therefore has the position code 43.6 or 436. The full map reference is
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therefore NN 753436. This reference when it includes the letter code is a unique
reference wi thin Great Britain. A 6 -figure reference is accurate to a tolerance

of 100 metres. On larger scale maps references of up to 10 figures can be
accurate to 1 metre .

Note carefully that the West - East reference _always
comes before the South - North reference

3.6 LANDFORM AND HEIGHT
There has to be an artificial means of showing the height and shape of the land if

a map is to be of any value for expedition

describe such information and most expedition maps use a number  of ways of
showing relief as follows

1 Hill Shading : This technigue adds imaginary shadows to slopes on a map that
would be in the shade with the sun in a certain position. It can bring realism
to other techniques but is inadequate on its own, and  the shad ing can obscure
detail and make the map more difficult to read. This technique is not
universally employed.

1 Hachures: These are long narrow triangles drawn to run straight down any
slope. On O.S. maps they are used to show steep earth banks and the
embankments and cuttings of roads and railways.

1 Spot Heights and Triangulation Stations . The simplest means of showing
height on a map is to mark a point and show its altitude beside it. This is
called a spot height and it is found in two forms on O.S. maps . A simple spot
height is marked by a dot, and locations where there actually is a survey pillar
(known as a triangulation station), are marked on the map by a blue triangle
with a dot in the centre. The pillar which you will find at a triangulation
station is usually white and about 1 metre high

1 Contours: The most important, most complex and most accurate way of
showing the shape of the land is by the use of lines called

ocontourso . This is the principal tlleegpeditiong u e

maps.

A Contour is a line drawn on a map to represent the surface of the land at a
constant height above sea level. Contours do not have a beginning or an end, and
never join on to other contours, although they can lie directly above each other at
a cliff and may appear to join. Contours are drawn on a map at constant vertical
intervals , but be warned that different map series can employ different contour
intervals. Always check!
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The lowest of all co ntours is the sea coast itself. ~ The ti de line retreats around
headlands and advances up inlets and estuaries, and the tidemarks of  low and high
water each draw their own separate contours around any land mass. The Ordnance
Survey has defined altitude zero as being the average or mean height of the sea
at Newlyn in Cornwall.

Because the vertical height difference between successive contours is constant,

one of the most important points about contours is that the horizontal distance
between contours on the map can be used to judge slope shape an d slope
steepness. The closer the distance between contours on the map then the steeper

will be the slope of the ground.
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Some typical features as they appear in contour form
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3.7 ANALYSING RELIEF ON THE MAP

It can be very difficult for b eginners to understand the form of the land shown
on a map. The wealth of information given can best be unravelled by a methodical
approach. Try this process:

Step 1: Appralse the General Situation:.

Dondt make the mistake of d relfef untd thetggneraln d er st a
form of a wider area is understood. Open up the map and look broadly at the

colours and forms which are most prominent. Look for areas with a high density

of brown lines indicating a lot of steep (  but not necessarily high) ground. Look for

areas of the map which are white with the absence of contours indicating flat (but
not necessarily low) ground. Check on the amount of surface water. Are there a
lot of streams indicating high amounts of run off water? Are there a lot of s mall

lakes and ponds implying wet and badly drained land? Check on the location of the
main valley and river systems. Scan swiftly over the map as a whole looking at the
spot heights on the summits and high points. That should give you a good overall
fe el for the general landform. At the end of Step 1 it should be possible to
identify the main areas of high -ground on the map, the main drainage system, the
main communication system and the settlement pattern.

Step 2: Narrow Down the Search:

Now concentr ate on the area which is of special interest to your expedition. Get a
clear understanding of the mountain landforms and the drainage systems in the
area. Trace out the valley systems; mark the peaks and ridges; mark the passes.
Look at the system of fo otpaths, roads and bridges. Use all of the information
available including names, symbols and colours: -1 t s i snd6t cheat]i

ng!

Step 3: Look Closely at the Detall:

Study the contour pattern along your proposed route and make sure you
understand what it mean s. Always check the height of the contour lines and the
direction of the slope for it is easy to confuse uphill and downhill. Try to visualise
what the ground will look like as you walk along the route. Look for hidden
problems and be sure that you know i n which direction each cliff faces. In the
modern context, -and if you an afford it, Ordnance Survey maps loaded on a PC in
OMemory Mapo6 of fer -dimeagsionattel far the understargling3of
contours and terrain, both as a teaching aid and as  pre-departure preparation
study before you leave home.
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Chapter 4
Compass Navigation

o. . . ... Maj or Ma r talthowgh not néceskaply IG5t was mobentsely sure
where he was, or when he returned, had been.
David Brown

4.1 HOW A COMPASS WORKS:

A magnetised iron needle, balanced on a sharp point will always come to rest facing

a constant direction regardless of where on the planet that n eedle might be
located. Since all other directions can be expressed as an angle in relation to the
constant direction of the compass needle, the compass together with a protractor
becomes an effective and reliable navigation device. In the modern context there
are now also electronic compasses, - even in mobile phones, which are much less
reliable and not currently to be trusted!

4.2 MAGNETIC NORTH:

The constant direction in which the compass points is the direction towards the
Magnetic North Pole, which is not located at the True North Pole, but is
presently near North Eastern
7, True North Pole Canada, and which is
" constantly (but very slowly)
on the move. This means that
the direction in which a

San /

Francisco /& Britain compass points is slowly but
V'l G I The Magnetic Pole .
The Magnetic Pole ; lies 16 the West, constantly changing. The rate

of change is recorded in the
\ X key of every 1:50,000 map
- 71| sheet. The diagram on the

: ‘ ' left shows how the direction
in which a compass points

[ from Britain is to the west of

e S | the direction towards the
' T o / £ True North Pole. It also
shows how that relationship is
not the same els ewhere. In

this case the example is that

of San Francisco .

lies-to the East ! . of True Nonth
of True/North i X \
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4.3 MAP ORIENTATION

Because Magnetic North is not constant it cannot be used as the basis of the
direction g rid on a map, since directions on such a map would become increasingly

wrong as time passed. So map direction grids try to base themselves on True
North as closely as the distortions of the map projection will allow (

see 3.3), and
in the case of O.S. maps this result s in the concept of Grid North.

So when a
compass course is being derived from a map, a correction must be made between

the Grid North on the map and the Magnetic North of the compass needle before
that course can be used on the ground . In Brit ain, in 2011, this is achieved by
adding a correction to the bearing angle obtained from the map when working
from the map to a course on the ground, and subtracting from the bearing angle

on the compass when working from a real course on the ground back t o the map
The angle of correction is given in the map key.

4.4 COMPASS DIRECTIONS

Historically, directions have been known

by names known as the 6 Po/i nt s
Co mp a of svbich there are 32
intervals of 11.25°. For expedition
purposes these O poi nare 6not
accurate enough, but the most common
16 points shown on the left are often

used for general description of

directions and their names should be
learned.

of
- at

NORTH®

Direction for the purpose of compass

K “42% navigation is defined as a clockwise
5 % o angle starting fro m North to include
; ’@m any one of the 360 degrees of a full

d = circle. So North is both 0 degrees and

360 degrees at the same time. East is

therefore 90 degrees, South is 180
degrees and West is 270 degrees. The angle representing a direction is called a

bearing and when a bearing is measured against the map grid it is called a Grid
Bearing. When the bearing has been corrected to relate it to Magnetic North it
is called a Magnetic Bearing . A Grid Bearing is converted to a Magnetic Bearing in

Britain by adding a supplement to the angle that has been obtained from the map
(since the map has been drawn relative to Grid North).

HLNOS

At the time of writing ( 2012)
Magnetic North is typically 2 degrees west of Grid North when viewed from
parts of Britain, and so a Grid
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adding 2 degrees to the angle obtained from the map, or more pertinently -
whatever angle of correction you get from that particular map key.

Examples:
Grid Bearing from the map = 54 degrees
Magnetic Bearing for the compass =56 degrees

But be careful with angles close to 360 degrees as follows:

Grid Bearing fro m the map = 359 degrees
Add 2 degrees for Magnetic correction = 361 degrees

but 360 degrees is the same as 0 degrees

So this Magnetic Bearing is 361 minus 360 =001 degree.
4.5 WORKING A COMPASS FROM THE MAP:

OHow can we sail to an [ sl and tthathanolod@nddn wi
OAytlss compass doesndt point norftilnd bnutr tvhe 6 raer en onMe
Pirates of the Caribbean.

A hill walker commonly wants to convert a course obtained from a map into a
practical direction that he can follow on the ground. Th is involves three basic
actions which apply to all compasses and all maps. These are:

Obtain the Grid Bearing : The map must be used with a protractor  (ie. a device for
measuring angles in degrees which may or may not be attached to your compass) to
measure the clockwise angle between Grid North and the direction in which the
party wishes to travel as shown on the map. Silva compasses have a built in
protractor function.

Make a Magnetic Correction : The Grid Bearing must be adjusted to be come a
Magnetic Bearing by making a correction. As described above the 2012
requirement in the U.K. is usually to add 2 degrees to relate the bearing to the
direction of Magnetic North. In other countries the angle and direction of
correction may well be differentand ma  y well be negative.

Find the Direction on the Ground : With the compass adjusted to show a
magnetic bearing, the whole compass housing must be held in relation to the
swinging magnetic needle so as to show the desired direction of travel on the
ground.
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4.6 THE OPERATION OF SILVA SYSTEM COMPASSES

Compass Housing Grid Lines for

The point at which
aligning with the map grid

bearings are read.

S s
The $ 2
Magnetic "=~ _ g /
Medle. —\\g S~ &—

2
The "Direction
(———— of Travel” arrow.
O \ ¢ Y

The Compass
Housing

™\ The arrow painted on the
housing basis that only

The Degree Markers 1 .
rotates with the housing itself

The Baseplate

Most expedition navigation is carried out using Silva System compasses of
Swedish origin such as the Type 3 model shown above. The process of operating
a Silva compass to establish a bearing from the map an d then use it on the
ground is as follows:

(4.6) 1. Lay the compass on the map with the base - plate edge accurately lined up
from the start to the finish of the proposed compass route. Make sure that the
housing end of the compass is at the st arting point of the route and that the long
end of the basep late is at the destination end.

(4.6)2. Hold the compass
firmly down on the map, and

Griy turn the housing until the

(46.1) ' o, grid lines painted on the
The Baseplate | "9 transparent base of the
lines up with 7?% housing are parallel to the
THE T Map Grid North B North -South Grid lines on
i s/ the map. Make sure that the

grid bearing
here

(4.6.2) The Compass grid lines are
lined up parallel to the N-S map grid
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fixed arrow (painted on the
base of the housing) points
to North on the map.

3. Remove the compass from
the map and read the bearing

angle at the point where the

Direction of Travel arrow on
the baseplate meets the
housing. Add on the 2 degree
(2012) allowance for Magnetic



Correction and turn the housing until it shows the new number, which has now
become a Magnetic Bearing. From this point onwards do not move the housing in
any way at all _relativ e to the baseplate.

4. Lay the Compass flat on your hand in front of you, and turn your entire body
around while still looking do wn at the compass until the red end of the swinging
magnetic needle is lined up with the arrow painted on the base of the hou sing.
The red end of the swinging magnetic needle  must be facing towards ANorth on
the compass housing or the course will be wrong.

5. With the swinging magnetic needle lined up with the fixed housing baseplate
arrow, follow the Direction of Trave/ arrow marked on the long end of the plastic
baseplate; this is the required course on the ground.

4.7 RESECTION

The process described above covers most normal use of a compass by an
expedition navigator. However another occasionally useful skill involves th e
opposite technique, of working from compass sightings on the ground to fix the
exact position of the party on the map. From time to time a party needs to
establish its exact position while it is crossing difficult terrain such as forest or

heavily rolli ng ground. If two major landscape features can be positively identified
within line of sight, and also found on the map (such as prominent and distinctive
hills) then bearings can be taken from sightings on these features accurately to
mar k t he pitoomdnyhé map.pltissdone as follows:

1. Find a pencil and a flat surface on which to lean.

2. Point the Direction of Travel arrow on the long end of the baseplate of the
compass towards a prominent real landscape feature (which for

this pur pose we will call feature 1) . Turn the compass housing until the

magnetic needle and the fixed arrow on the housing are aligned with each other,
and with both North ends together.

3. Read the bearing angle and subtract 2 degrees (2011) to correct the bearing
angle from a Magnetic Bearing to a Grid Bearing.

4. Now lay the compass on the map with a forward corner of the long end of the
baseplate placed at that point on the map where 0 F e a t u is showhoWith the
forward corner of the baseplate p ivotingat 0 F e a t yrotate tiled whole compass
on the map until the compass housing grid lines come parallel to the map grid,
(again with North on the compass and on the map both in the same direction).
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Draw a line on the map from o0 Fe at ubaek ddweé the edge of the compass
baseplate towards the position of the party on the map.

5. Repeat the entire process for one or more other prominent features that can
be seen in the landscape, taking care to select features that lie in different

directons. The partyods position will be where the
I:I[':::fcu::\;;ss The observer's position
: is somewhere on a line '
pissiere drawn back along this edge o s
7 position
\

i l
; ¥\ // i Featl{e 1 !/I
/ /
N /
é o x}k 3 Feature 2"
I

N | Feature 3
YW n TR
,I xt‘n‘t; :“'x Y f)“
T
The whole compass is swivelled until the
housing lines are parallel to the map grid

Note: The process of Resection described above is often loosely called ot aki ng
back bearbonps b hleacak rbme@operly gférs to sightings taken

back along a compass course at 180 degrees to the direction of travel, either as a

means of retreat or as a check on course accuracy
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4.8 COMPASS NAVIGATION IN PRACTICE

0o Never [ eave hold of what youbve got until yolu
The First Law of Wing Walki ng

There is a widespread and dangerous belief that the ability to operate a compass
confers, on the user, the instant ability to find even the smallest of destinations,
on the roughest terrain, and in any sort of weather. Nothing could be further
from the truth, for the classroom learning of compass skills is far removed from
the reality of the field. This section deals with the field skills of compass
navigation.

Choose an objective which is certain to be found

A frequent mistake made by navigators is to attempt to find their way to small
objects or vague points on a shapeless landscape. The map and the compass both
have substantial tolerances in their manufacture. The compass is just a simple
plastic device with an unsteady metal needle, imperfectly operated in difficult
conditions, often with gloved hands and with the navigator under pressure from

the weather and the rest of the party. The map is a flimsy piece of paper which
shows features at exaggerated sizes. For example an ordinary road is abou t7
metres wide, but its representation on a 1:50,000 map would scale  -up to a width of
about 50 metres. So the map position of even a road contains a built  -in accuracy
error of about plus or minus 20 metres. However good a navigator may be, these
inherent limitations do not permit him to be sure that he will find a small hut or
cairn in very bad visibility. So aim at large targets that will easily be found in bad
conditions, such as a lake, a large wood, a well marked path, or the junction of
strong stream s. Avoid blind turns at unmarked points in featureless areas
whenever possible and never walk into remote country in bad weather if the
safety of the p arty depends on finding a small object by compass.

Choose a route which can be navigated in short sectio ns with a correction
check at the end of each section

The risks and results of inaccuracy increase with the length of each section of

the compass course. 1° of error in either setting or following a compass course
results in the party straying 17 metres off -route per kilometre travel led. Nearly
everyone makes navigation errors from time to time, so bad weather routes should

be designed to permit short sections of compass navigation with frequent
opportunities to verify position at prominent features on th e landscape. In good
weather a route is chosen for interest and ease of effort. In bad weather a

route is chosen out of necessity and may involve extra effort to allow the party to

travel via easily identifiable points on the ground. In very bad visibili ty a good
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compass course has short straight sections with big clear objectives and angles of
approach, which minimise the risks involved in an overshoot past the target.

Ro ut e (aboke): A dangerous route in bad weather because :-

Al:
A2:
A3:
A4:
A5:
A6:

Itturns ata c airn that could easily be missed.

It turns again at a dead reckoning point.

The two long sections allow larger errors.

There is a tendency to drift downhill across the slope.
If the route is misjudged then the cliffs are close by.
Again the route turns at a cairn that might be missed.

Ro ut e (almoBeyi A much safer route in bad conditions because :-

B1:

B2:

B3:
B4:
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Even if the cairn is missed the onward track allows the party to
overshoot to the stream and confirm its location.

The stream junction is an easy target and the stream can be
followed until the junction is found.

The corner of the wood is a large, well defined target.

Again there is a broad target of stream or loch to compensate for
any error.



Learn how to estimate distance by pacing and timing

It is possible , within a range of error, to judge distance by counting both paces

and time provided that the ground being covered is not too uneven or too steep.

This processisknownas o6dead reckoningdé and is a vita
ground or in cond itions of very bad visibility.  Dead reckoning is far from precise

and should not be used on its own except when there is no alternative. It is

important to know the circumstan ces in which dead reckoning is likely to fail.

These include soft snow, scree, marsh, and st eep or sharply rolling ground. The

basic rules for pacing are: -

1  Count double paces rather than single paces, (e.g. every time your right foot hits
the ground.) It is much easier.
Learn your own pacing distances in advance over differing terrains

1 Never aim at a small target after a change in direction at a dead reckoning
point.

1  Get everyone to count paces on each section to provide a cross check.
Avoid making two or more successive dead reckoning turns. That really is
asking for trouble!

In trials over different terrain this author has found variations ranging from 560

to 950 double paces per kilometre. It is essential for each individual to establish

his own pacing data over a wide range of circumstances. It might now be seen as
better in most circumstances to use a GPS waymark to clarify your position, - but
you have to know dead reckoning technique as a backup.

Sensible Asking for Troubl e
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The party leader should also estimate the time required for each section and
compare the lapse of time with the progress of pacing. The pacing will almost

always be more accurate but elapsed time will be a useful backup.
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Develop a precise technique for follow  ing a compass course in bad
visibility .

Sloppy technique when following a compass course is common among hill walkers
and can cause much difficulty. All walkers are vulnerable to subtle influences that
cause them to drift off course without noticing, and the only counter to that is
meticulous attention to compass work. When crossing slopes diagonally people
drift below their intended line; when walking across a breeze people drift
downwind, and even when walking on the flat almost everyone has a natural
tendency to walk in a curve. Compass courses are rarely needed except in the
worst conditions when the navigator will have to work with a flapping map, gloved
hands and perhaps driving snow or rain. Such a situation often results in sloppy
hasty compass work at the time when accuracy is most needed. When a compass is
required it must be used with care, discipline and accuracy, and the worse the
conditions the more important this becomes. Occasional glances at the compass
create an illusion of accuracy, whi ch is all the more dangerous for its deception.
Wherever possible a compass course and its pacing distance should be separately
worked out by two members of the party and then followed simultaneously in
parallel with each working independently of the othe r. Any tendency to differ in
course and distance can then be identified and checked as soon as it occurs.

There are two basic procedures for following a compass course in bad weather as
follows: -

Firstly in ordinary poor visibility the navigator should look along his compass
course and pick out a prominent object on the desired alignment near his limit of
visibility. This could be a rock, a tree or even a prominent tuft of grass. He
should then walk to that object without taking his eyes off it and rep eat the
process. Navigation in woods needs special care because of the ease with which
the walker can mistake his target.

Secondly in very bad conditions, when for example visibility is less than 25 metres,
two compass users can leapfrog each other, wit h each using the other as an
adjustable marker at the limit of his visibility.
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What happens is that one person is sent off on the course with his own compass
and is checked by a person further back who is standing still. With instructions
fromtherear of ol eft 6, orightéo, or oO0stopdb, the
man exactly on course and near the limit of visibility/voice contact. The back
marker then joins the man at the front and walks past to become the new front
marker himself. It has been suggested that torches might be used to signal
between front and back markers at night, however torch flashes are very likely to
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be interpreted as distress signals and result in the embarrassing arrival of a
rescue team. Voice /hand signal contact over rel atively short stages is preferable,
and torch battery life should be conserved as much as possible.

Learn how to circumvent obstacles on your route

A party should not come across very large unexpected obstacles if the route has
been well planned, but it can happen if there has been new development in the
area. The main culprits are new forests and new reservoirs, but unmarked swampy
areas and big icefields on east and north facing slopes in the late Spring can also
cause unpleasant surprises. |If the part y encounters a really big obstacle then a
radical re -think of the route may be necessary. Smaller obstac les can be
circumvented without much difficulty. There are two methods for getting round

an obstruction such as a small lake or a little cliff as follow S:-
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Firstly if it is possible to see all round the obstacle then a member of the party
can be sent round to the far side of the obstacle and given instructions to stand
exactly on the line of the compass course. The rest of the party can then go
round to join him while he stands still.

Secondly, if it is not possible to see the edges of the obstruction then the
alternative is to make a 90 degrees turn to the left or right and offset the party

to one side of the obstacle until it no longer obstructs t he desired course. The
original course is then resumed until the obstacle lies behind, after which the
party turns back through 90 degrees to regain the original route by counting back

the number of paces which were offset in the first instance. Remember to add up
all the paces on your line of advance (but not those at right angles to it ), if your
original course involves dead reckoning.
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Believe what the compass tells you

oWhat am |/ doing here? This [ s supposedo to be
ocoKansas Citydés [/ ost, | o6m here!o
W.C.Fields ; International House 1933

In misty conditions, strange disto rtions of landform perspective  appear to the eye

and it is e asy to be deceived, indeed to become utterly convinc ed that the compass

is wrong. The power of the mind to reject the information obtained from

instruments is very great, and training in adherence to the compass should be very

thorough. If inclined to dis believe a compass course then by all means check it

several times and make sure that the compass is not being affected by nearby

metal or electronic objects.  (In that context be wary of personal hi -f i 6s el ectr or
games, and radios.) However if no inconsi stency can be found then the compass

must be believed and followed, especially when all the compasses in the party tell

the same story.

A very few mountain areas in Britain show magnetic deviations. Parts of Skye and
Knoydart are the best known, but ther e are others. However such problem areas
are very few and generally well known.

Dondét | et your safety be dependent on GPS |/

O0GPS s susceptible to disruption from such c.
blockage from buildings, and i nt er ference from communications
(terrorist) potential exists for an individual or organisation to jam GPS or WAAS signals

and cause a |/ o0oss of service over a | arge area. o

US National Transportation Systems Centre /Federal Aviation Admini stration

The hand held GPS is potentially a huge benefit to accurate navigation, especially

in very bad visibility. Such equipment can provide much better navigation than
dead reckoning can achieve. But it could make the party dependent on a piece of
te chnology that might go faulty, or have its batteries run out, or lose signal as GPS
is inclined to do , or be lost. Then again, as the US authorities have pointed out,
GPS is vulnerable to interference and to terrorism. A four -watt hand held jammer
can take -out GPS signals over a radius of 200 kilometres! The message is that you
must be proficient in the traditional navigation techniques. Then you can add GPS

to enrich your navigation performance, but never, never, find your safety
dependent on it. The recommended practice is to base your navigation on
traditional methods and use a GPS for position updates, and especially for the
corroboration of dead reckoning turning points.
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Chapter 5
Expedition and
Camping Crafts

o After several mais,tifmen carimit hoimurden jgis éntirelyttheough
fear of public opinion. Throughout the expedition | should cheerfully have slain every one
of my companions at quite frequent intervals but for the need of tiresome explanations
to relatives. o
W.H. Murray

5.1 CHOOSING A CAMP SITE.

This section deals with the issues involved in selecting a wild camp site, assuming
that consent to camp on the land is available. The choice of a camp site is largely

a matter o f common sense. Any tent, no matter how good, is still a small frail
device with only a limited ability to withstand attack by wind and water. It also
provides no padding at all against uncomfortable ground conditions. The skill
exercised in choosing a site will largely dictate the safety, comfort and reliability
of the camp. T he following points are important in choosing a site: -

Shelter:
Avoid high and wide open places if there is any risk of bad weather. Look for
screened locations where the tent wi Il be protected against the wind. Normal

practice is to align the tent narrow -end-on to the wind with the door in the
downwind position. Facing the door downwind provides important shelter for the
entrance. There is one exception to the above advice. B etween mid-June and
mid-September sheltered Highland sites may become virtually uninhabitable due

to the misery inflicted by the deadly midgie, and their avoidance can become the
dominant factor in site choice. The most effective counter is to seek a breez y site
and to ensure that your tent door does not provide a shelter, perhaps by
deliberately facing it across the breeze. Really sheltered camp sites in wet areas
and behind woodland are very much to be avoided in such circumstances.

Water and Flooding:

All camp sites use large quantities of clean fresh water and it is essential that a
good supply is available close to any site. Such proximity to streams involves a
possible risk from flash flooding, so it is inadvisable to camp on narrow ledges or
deep in stream gullies. As a measure of protection against fire, the stream serving

a camp-site should have a strong flow and be positioned downwind of the tents if
at all possible. (See Appendix E for the explanation.) The safety of water supplies is
also important. A stream bubbling strongly over stones and coming from an
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uninhabited/uncultivated area will often be safe to drink because it has been
oxygenated and this natural process kills bacteria. ~ Still lake water is  generally not
safe, even in the case of ver y remote lakes. Streams within farmland are rarely
safe to drink due to animal and chemical contamination. If in doubt you can add
water purifying tablets to your water, but this must not be used as an excuse for
choosing to use an obviously dodgy water s upply, for amateur water purification is
slow and far from foolproof. (See Sec. 5.10 for more information.)

Site Surface:

Look for flat soft sites of short grass, but avoid hollows which might fill with

water. Any slope will present some problems, and g enerally a tent should run  up
and down the slope gradient, but in bad conditions it may be more important for
the narrow end of the tent to be aligned into the wind.

Trees:

At a distance trees are a useful
windbreak, but they can be a real
danger if th ey overhang the site. If
you must camp within falling distance
of a tree then take great care to pick
a site away from the most obvious fall
lines of trunks and heavy branches.
Decaying and unsafe trees often have
fallen debris below and around them.
Do not ignore such blatant danger
signals!

5.2 THE PLACING OF PEGS

Pegs are the sole means of securing a tent and their placement decides its
strength. The basic principle is that a guy line should be aligned from a tent so
that the line of the rope  follows a natural continuation of the seam to which it is
attached. Expedition tent pegs should never be hit with a hammer or a mallet,
(which you would have to be daft to be carry ing anyway!) Instead they should be
wriggled in by hand in order to avoid bending them against stones. Once in place, a
peg can be pushed home with a boot heel. The angle into the ground should always
be less than 90 degrees to the alignment of the guy -rope, so that the rope does
not slide up the peg. Always attach guy -ropes at surface lev el to avoid leverage on
the peg, even if the peg is only partly in the ground.
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Good and Bad Practice in the Placement of Tent Pegs

5.3 RUBBISH DISPOSAL

In the countryside much more care is needed in handling litter and rubbish
because, unlike cities, there is no disposal service. Cans and paper may eventually
degrade, but bottles and plastic will be there for ever. It will help if each
expedition party minimises the amount of potential rubbish that it brings with it in

the first place.  Some foods have many wrappers when only one may be needed.
Some foods produce messy and dangerous waste and should be avoided. Reducing
wrappings at the outset will also reduce the weight of the load to be carried. All
refuse must be brought back to  proper disposal facilities and this can be achieved
fairly easily if food tins are washed out and then used as bins in which paper and
plastic can be compressed for carrying in the rucksack. The only items acceptable

for disposal at wild camp sites are tho se which are very messy and have a high
rate of degradation. Examples might include soggy food waste and apple cores.
Even these must be buried carefully away from the camp site and never in or near
watercourses. The practice of burying and/or burning r ubbish at camp sites must
stop, because many sites have become dangerous and smelly due to broken glass,
rusting tins and rotting garbage, and their grass cover has been ruined by the
blackened circles of camp fires. Do not make camp fires for they are hu gely
destructive of camp sites and vegetation, and are generally only created for
entertainment. They also run a serious risk of starting forest and grass fires.
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