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Notice of Recent Changes 

This instructors’ manual is a living document, updated from time to time by the National Ski 
Patrol’s Mountain Travel and Rescue Program Committee.  

This edition includes:  

• An updated Diversity, Equity, and Inclusion statement.  
• Instructions registering and closing courses have been updated to reflect the Center for 

Learning processes. 
• The Double Münter hitch has been added in the knots and hitches sections. 
• Descent Control Device list has been updated to reflect current equipment and methods. 
• References to belaying rescue load systems with a separate belay have been removed and 

replaced with two tensioned rope systems. 
 

  



6 
 

PREFACE 
 

NSP MISSION AND VISION THEMES 2030 
 

The National Ski Patrol’s mission is to help keep people safe on the mountain and during other 
outdoor activities. The NSP is one of the leading non-profit organizations in the world because: 
 

1. We are recognized as the premier provider of outdoor rescue education; 
2. We have increased membership numbers, diversity and increased retention; 
3. We have broadened our reach into other sporting activities and events; 
4. We have become financially self-sustaining; and 
5. All of our members have compelling stories of patrolling success. 

 
 

SP MTR EDUCATION 
 

Since its inception, the primary goal of NSP’s Mountain Travel and Rescue (MTR) Program has 
been to train ski patrollers in the knowledge and skills needed to serve as assets and leaders in search 
and rescue operations, especially those conducted in winter or in the mountain environment. The 
program’s highest priority is safety. In some cases, individual ski patrols may offer MTR training to 
members of the public who are not NSP members. These opportunities are subject to the instructors’ 
judgments about students’ prior experience, fitness, and constraints on class size. 
 

SUBORDINATION 
 
The content of this manual is subordinate to applicable guidelines contained in the most current 
editions of NSP Policies and Procedures, which constitutes the national policies of the National Ski 
Patrol System as approved by its Board of Directors. NSP members can download this document 
from http://www.nsp.org/.  
 

DISCLAIMER 
 
The information and principles presented in this manual may not be applicable to all situations that 
arise in wilderness settings or in the day-to-day operations of a specific snow-sports area or center. 
Actual patrol operations, including delivery of emergency services to the public or ski areas, fall 
under the direction and control of ski area management or the appropriate land-management 
agencies or, in the case of search and rescue operations, the appropriate state or county officials. 
MTR instructors and trainees must respect the difference between the educational standards of 
NSP’s Mountain Travel and Rescue Program and the operating procedures and regulations of area 
managers and county, state, and federal officials. 
 
NSP has no control over how the knowledge and skills taught in its education programs will be 
applied. NSP, its board of directors, its employees, its program directors and supervisors, its 
instructors, and its members assume no liability arising out of, or related to, any damage or injury 
that may result from the application of the information and principles presented in this manual. 
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DIVERSITY, EQUITY AND INCLUSION 
As an educational organization, the National Ski Patrol (NSP) values its students’ diversity and 
seeks to increase the diversity of its membership and instructors. In delivering its educational 
programs, NSP, by policy, prohibits discrimination based on race, gender, gender identity, 
religious belief, color, national origin, disability, age, veteran status, sexual orientation, genetic 
information, creed, ancestry, political belief, citizenship, or pregnancy. 

Some NSP curricula require cognitive and physical abilities needed for the competent location of, 
access to, stabilization of, and transport of patients in difficult terrain or austere environments. 
Instructors must work in good faith with students who have disabilities to determine whether 
reasonable accommodations can permit completion of course requirements associated with these 
skills. 

Some NSP policies and course requirements may conflict with certain political or religious beliefs. 
NSP does not require instructors or students to change their beliefs. Nevertheless, successful 
completion of 

NSP courses require behaviors that are consistent with the organization’s commitments to health, 
safety, high-quality patient care, and the ethical treatment of instructors, students, and the public 
we serve. 

Instructors have a special responsibility. Beyond refraining from discrimination and treating all 
course participants equitably, NSP instructors must strive diligently to maintain a welcoming and 
inclusive learning environment. 

Violations of this policy are subject to penalties including termination of instructor certification 
and penalties established under NSP’s code of conduct. 

Students enrolled in NSP courses have a corresponding duty to foster a diverse, equitable, and 
inclusive learning environment. Students must treat instructors and other students respectfully and 
collegially.  

STUDENTS WITH DISABILITIES 
 

NSP education programs are not subject to laws regulating public accommodations for people who 
have disabilities. Nevertheless, wherever feasible, NSP provides its education programs to all 
eligible individuals who can meet the requirements of the program. Within the time and budget 
constraints of a non-profit organization and constraints imposed by the nature of mountain travel 
and rescue training, NSP instructors should strive to provide reasonable accommodations to students 
with disabilities. 
 
Prospective MTR students have the responsibility to bring relevant disabilities to the attention of the 
instructor and to propose reasonable accommodations that will meet the requirements of the program 
and the needs of all students. For example, dyslexic students may need special accommodations in 
taking written tests. NSP urges its instructors to be receptive to reasonable accommodations that are 
consistent with the objectives of the program and that promote the safety and success of all trainees. 
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The instructor has discretion to restrict the participation of a student in all or any part of the MTR 
program. For instance, the instructor may restrict participation where, in the instructor’s judgment, 
the student cannot complete the program objectives even with available reasonable accommodations 
or the student’s participation will be unsafe or significantly detrimental to the completion of the 
program objectives by other trainees. 
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CHAPTER 1: MTR PROGRAM OVERVIEW 
 
1.1 INTRODUCTION 

 
The purpose of this manual is to help NSP Mountain Travel and Rescue (MTR) instructors plan and 
deliver safe, consistent, high-quality MTR courses. It also provides guidelines for MTR instruction 
at all levels. 
 
The National MTR Committee, listed on the title page, is responsible for designing, writing, and 
reviewing NSP’s MTR program standards, guidelines, and procedures. The NSP National Board of 
Directors has approved this program as an appropriate standard of training for NSP members. 
 
As MTR-related techniques and standards evolve, this manual will change. Instructors should take 
care to use the most current version, available as a download from the NSP website. All MTR 
instructors are welcome to propose revisions and updates to this manual by contacting any member 
of the National MTR Committee. 
 
This chapter includes the following sections: 
 

● MTR Program History 
● MTR Program Goals 
● Summary of NSP MTR Courses 
● Other Manual Chapters 
● Manual Updates and Revisions 

 
1.2 MTR PROGRAM HISTORY 

 
NSP was conceived in mountain travel and rescue. On a winter day in 1938, two couples went for a 
ski on Mount Mansfield, Vermont's highest mountain. When one of the men fell and broke an ankle, 
the two women went for help. Unable to recruit trained rescuers, they returned with a piece of 
roofing material. The foursome fashioned the metal sheet into a splint, enabling the injured man to 
self-evacuate, in great pain. 
 
The patient was Charles Minot "Minnie" Dole, and his experiences led him to found the National 
Ski Patrol. 
 
For many years NSP served as America's most prominent mountain rescue organization. NSP’s 
involvement in ski mountaineering began in World War II, as part of the training conducted for the 
U.S. Army’s 10th Mountain Division at Camp Hale in Colorado. After the war, California ski 
patrollers helped teach the U.S. Ski Association's Diamond course, using the Ski Mountaineering 
Manual that David Brower edited in 1942 for the 10th Mountain Division. 
 
However, it was not until the mid-1960s that mountain travel and rescue became a focus for 
specialized ski patrol training, with the development of a Ski Mountaineering course by patroller-
mountaineers Al Auten, Kurt Beam, Frank Post, and others. This course, first offered as a separate 
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NSP program in 1973, evolved into two levels: a Circle-M course (taught as early as 1969) that was 
the predecessor of today’s MTR 1, and a Patch-M course that foreshadowed today’s MTR 2.  
 
In 1980, the National Ski Patrol System published the NSPS Ski Mountaineering Manual, edited by 
Hans Roder, Richard Weingart, and Samuel Skaggs. This manual stated the MTR program’s goals 
succinctly: “To equip patrollers with the knowledge that will help them to function as effective 
members of winter search and rescue teams.” Since then, NSP has produced two editions of its 
Mountain Travel and Rescue Manual. The most recent, published by Mountaineers Books, appeared 
in 2012. 
 
In 2019, the MTR Program Committee decided to adopt Mountaineering: The Freedom of the Hills 
as the primary textbook for MTR Fundamentals, MTR 1, and MTR 2, with the National Association 
for Search and Rescue’s Introduction to Search and Rescue for coverage of search and rescue topics. 
Section 2.5 of this manual provides more details. The Mountain Travel and Rescue Manual will not 
be updated and is not required as a student text. 
 
1.3 MTR PROGRAM GOALS 
 

The primary goal of NSP’s MTR program goal is to provide ski patrollers and interested members 
of the public with the knowledge and skills needed to serve as assets and leaders in search and rescue 
(SAR) operations, especially in winter settings and in mountain environments. A second goal of 
MTR training is to enable ski patrollers to serve as highly skilled, safety-conscious leaders of 
outdoor activities in the mountains, by providing a broad, balanced array of outdoor skills related to 
survival, navigation, travel, group dynamics, terrain management, environmental awareness, search 
and rescue, and emergency care. 
 
Mountaineering and SAR include levels of expertise beyond what NSP courses provide. NSP 
encourages patrollers who require expertise beyond that provided in its MTR courses to pursue 
appropriate training through other providers, especially those accredited by the American Mountain 
Guides Association or recognized by the Mountain Rescue Association or the National Association 
for Search and Rescue.  
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1.4 SUMMARY OF NSP MTR COURSES 

NSP provides several levels of MTR education. The table below summarizes the MTR courses 
currently available and provides an overview of their contents. 

 

Course Title Target Audience Summary Description 
MTR 
Fundamentals 
(MTR F) 

Ski patrollers and members of the public 
who seek awareness of and proficiency in 
skills needed to be assets in search and 
rescue (SAR) operations, especially those 
conducted in the winter or in 
mountainous terrain. People who plan to 
take MTR 2 should complete MTR 1 
instead of MTR F. 

This course covers basic techniques of wilderness 
navigation, mountain travel, and survival, 
including emergency shelters, the Incident 
Command System, group dynamics, and SAR. 
MTR F does not include   an overnight campout. 
Students must complete two National Incident 
Management System courses in the Incident 
Command System:  IS-100 and IS-700.0F

1 
MTR 1 Ski patrollers and members of the public 

who seek awareness of and proficiency in 
skills needed to be assets in search and 
rescue (SAR) operations, especially those 
conducted in the winter or in 
mountainous terrain and in settings 
involving possible overnight outings. MTR 
F is not a prerequisite. 

This course provides hands-on practice in 
wilderness navigation, mountain travel, and 
survival, including emergency shelters, the 
Incident Command System, and SAR. MTR 1 
includes a mandatory overnight field session. 
Students must also complete two National 
Incident Management System courses in the 
Incident Command System:  IS-100 and IS-700. 
 

MTR 2 Ski patrollers and members of the public 
who have completed MTR 1 and who 
seek to demonstrate proficiency in MTR 
skills at a level appropriate for team 
leaders in mountain and winter SAR 
operations. Completion of MTR 1 is a 
prerequisite, since MTR 2 requires 
overnight exercises. Students must also 
complete the National Incident 
Management System course IS-200, in 
addition to the courses IS-100 and IS-700 
completed as part of MTR 1.2 Depending 
on the terrain covered in the course, the 
Division MTR Supervisor may also require 
completion of some or all of NSP’s Level 1 
Avalanche curriculum. The MTR Program 
Committee strongly urges all students 
preparing for MTR 2 to pursue Level I 
Avalanche training as part of a complete 
mountaineering education. 

This course involves classroom work and at least 
two field days in addition to a two-night field 
session. The course includes in-depth practice in 
land navigation, search and rescue, rescue 
rigging, survival skills, and emergency shelters. To 
pass MTR 2, students must demonstrate 
independent proficiency in a well defined set of 
backcountry travel, land navigation, emergency 
shelter, and rescue rigging skills. These skills align 
with many standards listed in ASTM F2209-14, 
“Standard Guide for Training of Land Search 
Team Member.”  

 
1Materials, tests, and certification instructions are retrievable at the following URL: 
http://training.fema.gov/IS/NIMS.aspx. 
2 Materials, tests, and certification instructions are retrievable at the following URL: 
http://training.fema.gov/IS/NIMS.aspx. 
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MTR Clinic 
(MTR C) 

Ski patrollers and members of the public 
who seek additional expertise in specific 
MTR skills, at a level typically involving six 
hours or more, up to two field days. 
There are no prerequisites other than 
proper clothing and equipment and 
ability to participate in the planned 
activities. 

MTR Clinics allow focused, in-depth training in 
one or two specific topics, based on patrollers' 
local needs. Examples include search and rescue 
techniques, land navigation, rope rescue, survival 
skills, and extended backcountry patient care. 

MTR 
Enhancement 
Seminar (MTR 
E) 

Ski patrollers and members of the public 
who seek additional expertise in specific 
MTR skills, at a level typically involving six 
hours or more, up to two field days. MTR 
E normally requires completion of MTR F, 
MTR 1, or MTR 2. Instructors of record 
may establish prerequisites for 
participation based on the level of 
material being presented. 

Similar to MTR Clinics, MTR Enhancement 
Seminars allow focused, in-depth training in one 
or two specific topics, based on patrollers' local 
needs. MTR E assumes a prior level of knowledge 
consistent with completion of a full-length MTR 
course. 

 
1.5 OTHER MANUAL CHAPTERS 
 
This manual provides NSP-certified MTR instructors and program managers with a comprehensive 
source of guidelines and support materials to help maintain the program’s integrity and quality. 
Subsequent sections of the MTR Instructor’s Manual are described below. 
 
Chapter 2:  Program Quality Management. This chapter describes standards and guidelines that 
apply to risk management, safety program quality management, instructor development, and 
program administration. They are based on, and consistent with, provisions of NSP Policies and 
Procedures and standards established by the NSP National Education Committee. 
 
Chapter 3-7:  MTR Course Lesson Guides. These chapters describe MTR F, MTR 1, MTR 2, 
MTR Clinics, and MTR Enhancement Seminars, including their overall purposes, goals, and 
delivery criteria. In each chapter, lesson guides provide a consistent pattern for course and lesson 
development. But the lesson guides alone are not sufficient. Instructors must prepare lesson plans 
based not only on the guides in this manual but also on their own expertise, the expertise of other 
instructors, the settings available for classroom and field activities, and the level of preparation and 
learning styles of the students in the class. 
 
Chapter 8:  Forms. This section includes the following forms. 
 

● Course planning checklist 
● Liability waiver for students and instructors 
● Question bank for MTR quizzes and tests 
● Sample equipment list 

 
Instructors must check the NSP website for the most recent versions of other forms, such as the 
following: 
 

● NSP Feedback Questionnaire 
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● Guide to Mentoring New Instructors 
● NSP Instructor Mentoring Completion Form 
● Instructor Application 
● Instructor Activity Log 
● MTR Instructor CE [Continuing Education] Template 
● Six-Pack Reference Form 

 
Bibliography: 
 
1.6 INSTRUCTORS’ MANUAL UPDATES AND REVISIONS 
 
This manual needs to be as dynamic as the subject matter. It is published in electronic format to 
allow for periodic update and revision as needed. The bottom right corner of each page has a date 
indicating its time of its most recent revision. Revisions will be available through NSP website 
download. Periodically check the list of updates on the NSP website to ensure that your copy of this 
manual is current. 
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CHAPTER 2: PROGRAM QUALITY MANAGEMENT 

 
 
2.1 CHAPTER OVERVIEW 
 
This chapter provides information on the following topics related to the management of the MTR 
program: 
 

● Standards, Guidelines, and Consistency 
● Risk Management 
● Safety Guidelines 
● Instructional Quality 
● Program Delivery 
● Non-NSP Course Equivalency 
● Instructor Development 
● Instructor Recertification 
● MTR Program Management Positions and Responsibilities 

 
2.2 STANDARDS, GUIDELINES, AND CONSISTENCY 
 
A standard is an expected level of quality. Guidelines indicate recommended methods or approaches 
to meet standards. Consistency ensures that MTR training at any level in any part of NSP adheres to 
the same standards as MTR training at that same level anywhere else in the NSP system. Together, 
standards, guidelines, and consistency make it possible for patrollers to transfer from one patrol to 
another or among NSP’s volunteer and professional divisions without losing recognition for their 
past training.  
 
In contrast with standards, standardization is a call for everyone to do something the same way. 
This manual promotes consistency by providing standards and guidelines, not by imposing 
standardization. This approach allows NSP to deliver MTR education that is research-based, capable 
of adapting to new emerging techniques and equipment, and continually evolving. 
 
With this philosophy in mind, MTR instructors should avoid conveying the impression that there is 
only one way to accomplish a mountaineering skill or to execute a rescue operation. MTR 
instruction, like mountain travel and rescue themselves, requires an analytic frame of mind, 
openness to new ideas, critical thinking, and respect for expert testing and peer review. 
 
Nevertheless, the MTR program remains subject to NSP’s rules and protocols. The NSP Policies 
and Procedures, downloadable from the NSP website, is the most complete source of these rules 
and protocols. Four are worth noting here: 
 

1. MTR instructors must exercise sound mountaineering judgment in all course activities. 
This mandate includes but is not limited to canceling or terminating field sessions to 
manage anticipated or emerging unsafe conditions. After canceling or terminating an 
activity for these reasons, the instructor of record should confer with the division MTR 
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supervisor to determine the extent to which learning objectives for the course have been met 
and whether make-up activities are required. 

2. To ensure that students have a high-quality experience, instructors must not neglect 
administrative and course-management responsibilities such as compliance with course 
completion paperwork deadlines or adherence to safety rules. 

3. It is unacceptable to omit adequate coverage of content to save time or to present content 
that is inconsistent with curricula described in this manual. 

4. Expanding course content significantly beyond the scope of MTR course objectives can also 
incur risks, as discussed in the next section. NSP indemnifies MTR instructors who adhere 
to guidelines related to course content and expectations, risk management, and terrain 
selection. Instructors must take care not to expand the scope and requirements of a course 
beyond these guidelines. 
 

2.3 RISK MANAGEMENT 
 
Liability for Instructional Activities. Paragraph 8.1.3.1 of NSP Policies and Procedures (2016 
version) contains the following brief statement of NSP’s liability insurance policy: 
 

The NSP policy covers NSP members while they are participating in any NSP education, 
training, or certification program that has been specifically authorized by the national office 
as a sanctioned activity. NSP insurance covers claims for harm to others alleged to have 
arisen out of such educational and certification programs where a claim is made that such 
harm was the fault of the NSP or one of its members or instructors.  

 
To remain covered, an activity must be consistent with this MTR Instructor’s Manual approved by 
the national board of directors.  
 
A practical way to ensure that an educational, training, or certification program has been specifically 
authorized by the national office as a sanctioned activity is to register the activity, before its starting 
date, as an official NSP course.  
 
For further details on NSP’s liability coverage for instructors and patrollers participating in MTR 
training, consult Chapter 8 of Policies and Procedures. 
 
Classroom and Land-Use Permits. Instructors of Record (IORs) must obtain all permits needed to 
conduct MTR training, including permission to use classroom space and equipment as well as any 
permits needed to conduct outdoor training. MTR courses are often held on property owned or 
controlled by government agencies or private businesses. Courses on these properties must be 
approved by the managers of these entities, and any liability issues must be resolved before the start 
of the course. Most public land managers require special use permits, guiding permits, or other 
formal agreements to conduct training on the lands that they manage, even if all instructors are 
volunteers.  
 
NSP’s national office will provide proof of insurance to an organization or agency that requires it, 
for activities that are directly related to an ongoing NSP educational program, such as the MTR 
program. To obtain proof of insurance, notify the national office in writing at least 14 days in 
advance of the activity. 
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Liability Waivers. The next subsection provides terrain guidelines that allow instructors to make 
decisions about the types of terrain that are suitable for MTR instruction. Still, participation in an 
MTR course typically involves travel through complex terrain characterized by some level of risk. 
Students and instructors in MTR courses will encounter inherent risks and dangers of skiing or 
snowshoeing, as well as the additional risks of working on steep, uneven, and difficult slopes and 
terrain. MTR field activities are sometimes conducted beyond commercial ski area boundaries and 
may involve locations from which evacuation of injured participants would be long and difficult. 
 
All students and instructors must be properly informed of the inherent danger associated with MTR 
training and should be willing to accept the risk in writing. IORs must obtain signed liability waivers 
from all students and from all other instructors. Students who fail to turn in signed liability waivers 
must not participate in field exercises and must not receive passing grades for MTR courses. Chapter 
8 contains a liability waiver that is appropriate for all NSP MTR courses. 
 
Participant Preparedness. In each training session, all participants must be properly clothed for 
the expected weather, carry the necessary equipment, and have enough food and water for the 
duration of the session. In field sessions, all students should possess the requisite travel skills, along 
with the physical fitness and outdoor awareness, required to travel safely to and from the training 
site and to handle the snow conditions and terrain present at the selected field activity. The IOR has 
a responsibility to evaluate the skills and preparedness of the participants and to allow only those 
who meet the requirements to participate. 
 
It may happen that participants do not provide accurate information about their abilities before the 
start of a field session, possibly because of their own lack of self-awareness. If it becomes apparent 
that a participant cannot safely complete an activity, owing to lack of fitness, technique, or proper 
equipment, the IOR must either provide a safe way for the participant to abandon the activity—such 
as a return to the trailhead accompanied by capable instructors or aides—or else alter the day’s 
activities to ensure the safety of all involved. 
 
Non-NSP Instructors. All NSP MTR courses must have an NSP-certified MTR instructor as IOR 
and an NSP-recognized Instructor Trainer (IT) as a course reviewer. An NSP-certified MTR 
instructor must be present at every MTR course activity. Non-NSP instructors, including NSP 
instructor trainees and non-members who possess special expertise, may provide valuable 
contributions to MTR training. Indeed, experts in mountaineering, navigation, search and rescue, 
meteorology, wilderness medicine, and other disciplines can enrich MTR courses at all levels. But 
they must do so at the invitation and under the supervision of an NSP-qualified IOR. 
 
2.4 SAFETY GUIDELINES 
 
Trailhead Protocols. Instructors must adopt trailhead protocols appropriate for their settings. At a 
minimum, in each field exercise the lead instructor must require all participants to sign in at the start 
of the exercise and to sign out at the end of the exercise. Students or instructors who wish to remain 
in the area after signing out must understand that the training session has ended and that they are on 
their own. 
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Other trailhead protocols to consider include: 
 
Beginning of the day: 

● discussion of the weather forecast 
● discussion of the avalanche forecast 
● a review of plans for the day 
● check for sunscreen, appropriate clothing, food, water, and avalanche gear 
● group equipment inventory 

 
End of the day: 

● group equipment inventory 
● an opportunity to review major learning objectives, clear up questions, and express 

concerns 
● vehicle checks before everyone leaves. 

 
Terrain Guidelines. The table below, summarizing information in Chapter 16 of Mountain Travel 
and Rescue (2nd edition), defines different types of terrain according to the average slope angle of 
the Earth’s surface. 
 

Terrain Type Slope Angle 
Flat 0º - 15º 
Low Angle 15º - 30º 
Steep Angle 30º - 60º 
High Angle ≥ 60º 

 
Instructors must use this classification with good mountaineering judgment, since small-scale terrain 
variations, water, and ice can lead to conditions that require technical equipment even on low-angle 
terrain. Because of the possible presence of crevasses and moulins, this manual classifies glaciers as 
high-angle terrain. Slopes chosen for training exercises must not be steeper than needed to safely 
meet the performance objectives. 
 
Consistent with Appendix I of NSP Policies and Procedures, “[t]he MTR program does not 
provide instruction in high-angle technical rescue on snow, ice, or rock. Patrollers requiring 
training beyond the scope of the MTR Program should do so through courses from agencies 
specializing in such training.” 
 
All instruction in NSP MTR courses—even in skills that may be also useful in high-angle 
terrain—must take place on flat, low-angle, or steep-angle terrain.  
 
NSP does not evaluate instructors’ abilities to conduct training in high-angle terrain, nor does it 
assess its instructors’ expertise in teaching glacier travel or crevasse rescue. NSP recognizes that 
some patrollers working at some areas may need to use techniques developed for travel and rescue 
in these types of terrain. Patrollers who need or want training in high-angle terrain should seek it 
through other providers. Indeed, patrollers trained in these techniques can be genuine assets in 
certain mountain rescue operations. NSP strongly recommends that patrollers who seek this level of 
training do so through providers accredited by the American Mountain Guides Association or 
registered with the Mountain Rescue Association. 
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Safety as the Highest Priority. IORs and ITs must make safety the highest priority. This mandate 
includes safety for all students, instructors, and others who may be close enough to course activities 
to be affected by them. IORs must manage course activities to minimize the risks associated with 
rock fall, avalanches, unstable footing, falls, lightning, poisonous plants, wild animals, hypothermia, 
frostbite, altitude illness, swift water, and other hazards associated with the mountain environment. 
The following specific guidelines do not cover all mountaineering hazards, but they illustrate the 
care that IORs and ITs must exercise during field sessions: 

● Rock fall or unstable footing:  IORs should select training sites where rock fall is not a 
significant issue and where footing is stable. In any setting where rock fall or unstable footing 
is a potential issue, such as low- or steep-angle snowfields, IORs should require all 
participants to wear helmets designed specifically for snow sports or mountaineering. 

● Avalanches:  Do not expose instructors or students to avalanche hazards. For purposes of 
the MTR curriculum, avalanche terrain is any terrain within 1 kilometer (0.6 miles) of 
snow-covered slopes steeper than 25 degrees. Only MTR instructors who have completed 
NSP’s Level 2 Avalanche curriculum or an equivalent course that meets American 
Avalanche Association guidelines may lead field sessions in avalanche terrain. If an MTR 
course involves field sessions in avalanche terrain, every student in that course must 
complete at least an NSP avalanche companion rescue course as a prerequisite to 
participation in the field sessions. In any case, in avalanche terrain, IORs must require 
participants to carry working avalanche transceivers, probes, and shovels and to demonstrate 
the ability to use them correctly. IORs should monitor all relevant avalanche forecasts, 
carefully assess the avalanche risk on the day of the activity in question, and discuss the risk 
assessment with all participants. Even better, design the course to steer clear of avalanche 
terrain altogether.  

● Environmental emergencies: IORs and other instructors must continually monitor 
participants for signs of hypothermia, frostbite, altitude illness, and heat-related 
emergencies. The emergence of one of these problems in any participant is grounds for 
halting the scheduled course activities to take care of the problem. 

● Lightning:  IORs and other instructors must insist on safe practices if there is a threat of 
lightning. If possible, restrict course activities to days and times of day when lightning is 
improbable. If storms threaten or the party hears thunder, it is time to halt all activities that 
could expose the party to injury and to seek appropriate shelter. 

● Crevasses and icefall: As discussed below, instructors must not conduct MTR training on 
active glaciers. Patrollers who require glacier travel and crevasse rescue training on glaciers 
should seek training in these techniques from other providers. Instructors must ensure that 
all MTR training occurs in terrain where icefall poses no threat. 

● Swift water:  The MTR curriculum does not include training in swift water rescue. 
Instructors should design MTR field activities to avoid the hazards associated with swift 
water. 

 
Training Site Logistics. Whenever possible, outdoor training sites should be located in areas where: 

● A terrain evaluation confirms that the training area is safe when the activity is conducted. 
● Participants can be evacuated to motor vehicles in case a problem arises. 
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● Instructors have access to mobile telephone coverage or radio contact with emergency 
services. 
 

In field exercises involving more than four people or the potential for the group to split into 
subgroups, it is a good idea for instructors to have portable radios. NSP maintains a set of FCC-
licensed VHF and UHF frequencies for “itinerant” (not day-to-day operational) training purposes, 
under the callsign WQUY656. For more information, contact NSP’s national telecommunications 
adviser and consult the Universal Licensing System of the Federal Communications Commission.1F

3 
 
Instructors must avoid holding training sessions during adverse weather conditions, such as blizzards 
or high winds or on avalanche-prone terrain. Each participant must carry a shovel, probe, and an 
avalanche rescue transceiver if there is any possibility of being within a kilometer of an avalanche 
area. 
 
Snow Shelter Construction. Snow caves, snow trenches, quinzhees, and igloos must be constructed 
on terrain that is safe and conducive to their construction. There must be no avalanche danger. 
Shelters should be in areas off the trails and away from the public. 
 
The minimum workforce for each snow shelter is two builders. The builders should be appropriately 
dressed in moisture-resistant clothing to avoid getting wet during construction. Changes of clothing 
should be available in the event the builders become wet. During snow-shelter construction, one 
person should be standing by and must be able to immediately extricate the builder(s) in the event 
the shelter collapses during construction. 
 
The shelter needs to be built in snow that can support construction or has been previously compacted. 
The shelter should be sturdy and roomy enough to safely house the occupants and their equipment. 
It should have adequate space for movement and have sufficient ventilation. 
 
The shelter’s location must be prominently marked to ensure that the occupants will be able to locate 
the snow shelter after night exercises, additional snowfall, and inclement weather. Marking the 
shelter also will prevent others from inadvertently walking on the roof and collapsing it. 
 
At the end of the outdoor exercises, snow shelters should be collapsed and the area filled in. 
 
Night Exercises. Some MTR courses entail night exercises. Instructors must exercise caution to 
ensure that students do not become lost or injured. A sign-in sheet is helpful to keep track of 
participants. All students must be adequately equipped and dressed for the expected weather 
conditions and length of the exercise. All participants should have eye protection and two sources 
of light that operate effectively. A head count should be made before and after the exercise to make 
sure nobody is absent. Hand-held radios can help avoid problems. 
 
Search and Rescue Exercises. Mannequins or articles of clothing can be used to simulate a search 
victim. If a volunteer search victim is used, that person should have a radio. At no time will the 
completion of a training exercise or search take precedence over the safety of the search victim 
volunteer. 

 
3http://wireless2.fcc.gov/UlsApp/UlsSearch/license.jsp?licKey=3648912.  
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To the extent possible, instructors should define the search area for everyone involved in the 
exercise. It may be helpful to have instructors placed at key locations so students do not become 
disoriented or lost. 
 
Fire and Ventilation Hazards. It is not safe to use cook stoves or any other type of open flame in 
tents or other shelters. All field-session cooking should be done outdoors. Fire-extinguishing 
material (water or snow) must be on hand during any fire building exercise. 
 
Water Hazards. To prevent water-borne illnesses, all water should be treated by a reliable 
purification method before using. 
 
Use extreme care and good judgment when crossing streams, lakes, and other bodies of water, 
whether open or frozen. Try to design field exercises to avoid or minimize water crossings. When 
crossing, have a rescue plan that everyone in the group understands and can implement. Make sure 
only one person crosses at a time. The people who are not in the process of crossing a body of water 
should carefully watch the person crossing and assist him or her in a rescue as needed. 
 
Vehicle Use. Use of any vehicle should follow state and local laws and guidelines. Safety 
equipment—including seat belts—must be used, and safe driving and riding protocols must be 
followed. 
 
Helicopter Operations. MTR F, MTR 1, and MTR 2 provide only brief introductions to 
helicopter operations in search and rescue. These operations entail significant and highly 
specialized safety considerations. Patrols and search and rescue personnel who require more in-
depth training in working around helicopters should consider online resources such as the course 
provided by Base Medical: 

https://base-medical.thinkific.com/courses/helicopter-operations-for-sar-responders-1. 

It is a good idea to require students to complete training at this level before holding any in-person 
orientation sessions with a helicopter on scene. 

Group Management. Any student who does not want to participate in any portion of the training 
should not be pressured in any way to do so. Instructors should make it clear that students are 
welcome to express any discomfort and may opt out of activities. If a student feels uncomfortable 
in any situation, the instructor should make adjustments to accommodate the individual, even if the 
required accommodation means that the student cannot pass the course. 
 
In field exercises the group should stay together unless there is a sound pedagogic or safety-related 
reason to split into smaller groups. If the group splits into smaller groups, 
 

1. An instructor should be assigned to each group; 
2. There should be radio communications between the groups. 
3. There should be a plan, discussed among all group members, for the group to get back 

together. 
 
At no time during the conduct of a field session should any student be allowed to separate from the 
group unaccompanied by an instructor. 
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Post-Incident Procedures. Any incidents that occur during a course must be recorded and 
documented in a formal incident report retained with the registration materials. The report should 
include: 
 

● Notifications 
● Location 
● Instructor(s) involved 
● Patrol 
● Family 
● Documentation 
● What happened 
● Witness statements 
● Environmental conditions 
● Actions taken. 

 
2.5 INSTRUCTIONAL QUALITY 
 
Standards of Training and Learning Objectives. NSP provides standards to establish a system-
wide baseline of knowledge and skills. In addition, to these standards, ski patrollers often must 
adhere to patrol-specific or area-specific operational protocols. If such protocols are included in an 
MTR course, instructors must identify them as such. 
 
NSP’s standards emphasize learning objectives. This emphasis allows instructors to teach the most 
current, peer-evaluated content. Lesson guides in this manual describe the learning objectives to be 
met, not necessarily the specific techniques to be taught. An emphasis on meeting learning 
objectives, as distinct from teaching specific techniques, allows the MTR program to remain flexible 
enough to accommodate differences in geography, available facilities and materials, updates and 
variations in technical skills, and students’ needs.  
 
In the lesson guidelines in this manual, the suggested lesson durations are approximations for 
planning purposes, not rigidly prescribed times. Instructors may modify actual lesson times as 
necessary to ensure that students meet the program’s learning objectives. 
 
MTR education evolves continuously. New ideas, research, techniques and standards may enhance 
or replace conventional wisdom. On the other hand, not all new discoveries withstand the test of 
rigorous peer review and long-term application. Instructors should incorporate new developments 
into MTR courses only after their validity and reliability is established within the search and rescue 
community at large. If in doubt about the wisdom of incorporating a new development into the 
curriculum, an instructor has a responsibility to check with the division MTR supervisor or the MTR 
national program director. 
 
Textbooks. The MTR program uses two textbooks, the ninth edition of Mountaineering: The 
Freedom of the Hills (Mountaineers Books, 2018), along with the second edition of Introduction to 
Search and Rescue (National Association for Search and Rescue, 2008). 
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The table below shows the coverage of these core topics in Mountaineering: The Freedom of the 
Hills and Introduction to Search and Rescue. 

MTR Core Topic Coverage in 
Mountaineering: The 
Freedom of the Hills 

Coverage in Introduction 
to Search and Rescue 

1. Body Temperature Regulation Chapters 2, 3, 24  
2. Water and Hydration Chapter 3  
3. Nutrition Chapter 3  
4. Clothing Chapter 2  
5. Sleeping Systems Chapter 3  
6. Emergency Shelters Chapter 3  
7. Essential and Group Equipment Chapters 2, 21  
8. Travel Equipment Chapter 16  
9. Navigation Chapter 5 Chapter 3 
10. Backcountry Hazards Chapters 6, 17, 23  
11. Environmental Awareness and Camping Chapters 3, 7, 8  
12. Weather Chapters 27, 28  
13. Group Dynamics Chapter 22  
14. Backcountry Medical Emergencies Chapter 24  
15. Search and Rescue Basics Chapter 25 All chapters 
16. Emergency Rescue Techniques Chapters 11, 18, 25  
 
Notice that chapters 12-15 and 18-20 of Mountaineering: The Freedom of the Hills do not appear in 
this table. These chapters cover technical rock climbing, ice climbing, and glacier travel, which lie 
beyond the scope of NSP's MTR curriculum and outside the terrain guidelines listed in the MTR 
Instructors' Manual. The table below shows the chapters in Mountaineering: The Freedom of the 
Hills that cover core topics in MTR F, MTR 1, and MTR 2. 
 

MTR-related material in Mountaineering: The Freedom of the Hills 
 
Chapter Title Required 

Reading 
Remarks 

1 First Steps 14-16  
2 Clothing and Equipment 17-45  
3 Camping, Food, and Water 46-78  
4 Physical Conditioning 79-89  
5 Navigation 90-127  
6 Wilderness Travel 128-137  
7 Leave No Trace 138-145  
8 Access and Stewardship 146-149  
9 Basic Safety System 150-171 Ropes, knots, and hardware 
10 Belaying 172-201 Includes anchors 
11 Rappelling 202-222  
12 Alpine Rock Climbing None Beyond scope of MTR courses 
13 Rock Protection None Beyond scope of MTR courses 
14 Leading on Rock None Beyond scope of MTR courses 
15 Aid and Big Wall Climbing None Beyond scope of MTR courses 
16 Snow Travel and Climbing 330-365 Cover if terrain permits 
17 Avalanche Safety 366-390 Short review 
18 Glacier Travel & Crevasse Rescue None Beyond scope of MTR courses 
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19 Alpine Ice Climbing None Beyond scope of MTR courses 
20 Waterfall Ice & Mixed Climbing None Beyond scope of MTR courses 
21 Expedition Climbing 463-478 Gear list is useful; rest is optional 
22 Leadership 480-492  
23 Safety 493-499  
24 First Aid 500-521 Brief review of some OEC topics 
25 Alpine Rescue 522-538 Covers rescue rigging systems 
26 Mountain Geology  Coverage is optional 
27 The Cycle of Snow 548-557  
28 Mountain Weather 558-567  
 
Lesson Guides and Plans. This manual provides lesson guides, not lesson plans. Lesson guides 
identify essential topics, learning objectives and skills, vocabulary, and suggested activities that 
enable the instructor to develop lesson plans. They encourage curriculum consistency but not rigid 
standardization. Instructors are responsible for developing lesson plans that best fit their own 
teaching strengths and the students’ backgrounds and needs, consistent with program standards. 
 
Classroom Lesson Guides. Each classroom lesson guide includes the following components: 
 

● Instructor Notes—context of the topic and remarks about special aspects of the curriculum. 
● Learning Outcomes—things the student should be able to do by the conclusion of a lesson. 

There should be a separate lesson for each objective or group of closely related objectives. 
A single topic presentation may contain multiple, integrated lessons. 

● Preparation Materials and Resources—items useful for preparing, presenting, and 
supplementing lessons. 

● Vocabulary—terms necessary for comprehending and communicating lesson content and 
developing overall MTR literacy. Instructors should ensure that students are able to use these 
terms appropriately. 

● Essential Content—subject matter necessary for participants to achieve the desired learning 
objectives. 

● Suggested Demonstrations and Activities—potential demonstrations and student-centered 
activities and strategies for facilitating, reinforcing, and applying essential concepts or skills. 
Use of suggested activities is at the discretion of the instructor, but all lessons should contain 
at least some form of student activity. 

● Suggested Questions for Summary and Evaluation—sample questions that prompt 
students to focus on essential concepts. Instructors may find them useful for evaluating 
students’ learning. Instructors may be selective in what items to utilize, but every lesson 
should include a student summary and some form of learning evaluation. 

 
Field Activity Lesson Guides. Lesson guides for field activities are simpler than classroom lesson 
guides and provide greater flexibility due to the variable nature of conditions and available 
resources.  
 
Lesson Plans. Each lesson in an MTR course must follow a lesson plan. Instructors are responsible 
for developing written lesson plans and for sharing them with the course IOR and IT. To help 
structure lesson plans, NSP has adopted the six-pack lesson format. While many talented instructors 
employ variations of this format, all NSP instructors must know it. The six-pack lesson format 
remains an effective way to organize a lesson plan. 
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Mentors should help instructor trainees develop lesson plans. It is the mentor’s responsibility to 
ensure that each trainee has an electronic copy of the MTR Instructors’ Manual. The IOR should 
review assisting instructors’ lesson plans to help integrate and coordinate lessons before a class 
begins. The course IT should evaluate written lesson plans as part of evaluating instructors and 
courses. 
 
Lesson Quality. Lessons typically involve several types of activity, including lectures, 
demonstrations, discussion, student activities accompanied by instructor feedback, field practice, 
summary, and assessment of students’ learning. Where the lecture format is appropriate, instructors 
should try to integrate a variety of media, including some combination of text, graphics, and video. 
 
Computer-based presentations are relatively easy to modify and update as needed. However, overuse 
of these presentations—and of the lecture format in general—can stifle students’ engagement with 
the instructor and the curriculum. Physical demonstrations and hands-on activities are important 
components of both classroom-based and field-based learning. 
 
It follows that content delivery is only one part of the total lesson. Within the context of the six-pack 
lesson format, the following allocation of time serves as a guideline: 
 

● Set and Objective     No more than 5% 
● Content Delivery     No more than 50% 
● Student Activities     At least 30% 
● Student Summary and Assessment of Learning At least 10% 

 
A well-constructed summary is student-centered and may double as an assessment of learning. 
 
Instructor/Student Ratio and Maximum Class Size. NSP recommends an instructor/student ratio 
of approximately one instructor for every five students, with a class size no larger than 20 students. 
Courses with enrollments greater than 20 tend to suffer from significant loss of interaction between 
students and instructors, and a group of 20 students can stress the instructors’ abilities to manage 
safety and teaching effectiveness during field sessions. 
 
Venues. Classroom portions may be conducted indoors or outdoors, provided the venue has suitable 
lighting, seating, writing surfaces, ventilation, temperatures, access to any instructional equipment 
required, and proximity to restrooms. Field exercises must be conducted outdoors, preferably in 
mountain or backcountry terrain. Overnight field sessions must be conducted outdoors, using tents 
or improvised shelters, not cabins. 
 
Audit Frequency. Each MTR course should be audited by an MTR program IT designated at the 
time the course is registered with NSP. The IT should evaluate both the overall course and individual 
instructor performance. An IT should be present for at least some of the classroom sessions and for 
at least one of the field sessions for each course. The IOR and IT should confer about the IT’s 
participation before the start of the course. 
 
Duration Versus Endurance. Instructors must not exceed students’ attention spans or move at a 
pace that inhibits learning. Diversified lesson plans that include hands-on demonstrations and 
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physical activities help refresh students’ attention spans, reinforce comprehension, and solidify 
concepts. 
 
It is important to schedule breaks during long presentations and between changes of topic. Frequent 
short breaks are generally better than few long ones. The following guidelines are worth considering: 
 

● No more than 20 minutes of continuous lecture without some sort of a break, such as 
interrupting a lecture with a short discussion or activity. 

● Three- or four-minute breaks between topics. 
● Ten-minute mid-morning and mid-afternoon breaks. 
● A 45-minute lunch break. 

 
Such breaks allow students to refresh without becoming overly distracted or occupied with other 
personal business. A student’s day should not last longer than about nine hours, including breaks. 
Learning efficiency and retention drops significantly if those limits are exceeded. 
 
Do not forget about the instructors’ day. Take into account the extra setup time before class and 
debrief time at the end of the day. Most NSP instructors are volunteers for whom family matters and 
careers take precedence over NSP-related teaching. Teaching should be invigorating and rewarding, 
not an exhausting ordeal and not a pathway to burnout. 
 
Homework, if due the next day, should take no more than 45 minutes to complete. Homework due 
within a week or should not take more than two hours total. 
 
Concluding Evaluations. Every MTR course must include a concluding evaluation to gauge 
students’ mastery of the material. Chapter 7 includes a question bank for MTR quizzes and tests. 
Typical formats for concluding evaluations include some combination of the following: 
 

● A written open- or closed-book final exam given at the end of the course. 
● A summary evaluation of performance in field activities. 
● A take-home test distributed at the beginning of the course and collected near the end of the 

course. 
 
Each format comes with a caution. Final written exams administered during class time may not work 
well for students who have certain types of disabilities. Instructors should work with these students 
to find reasonable accommodations that allow them to demonstrate their knowledge of the material. 
If the last course activity is a field day, try to schedule any written evaluations for another session. 
Administrating a written exam at the end of a long day outdoors, when students are exhausted, wet, 
or cold or do not have a suitable place to sit and write is not appropriate. 
 
In field-based skill demonstrations, students’ performance can suffer in adverse weather or when 
students and instructors are exhausted from the day’s events. On the other hand, many SAR 
operations take place during adverse weather and strenuous conditions. Instructors must use good 
judgment in structuring field-based evaluations, to strike a balance between realistic assessment and 
reasonable testing conditions. 
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Take-home tests also have pitfalls. Too often, otherwise qualified students receive final grades of 
Incomplete or Fail because they do not submit completed take-home tests. Similar logic applies to 
online course elements, such as the required FEMA certifications in the Incident Command System. 
Instructors who choose the take-home option should collect the students’ work during the last 
classroom session and anticipate the need to follow up promptly with students who do not complete 
the required work on time. Instructors may not delay timely course closures to accommodate late 
take-home-tests. 
 
An option that combines the virtues of all three formats is to give each student a comprehensive 
study guide, to be completed as much as possible prior to the start of the course. Instructors can 
briefly check each students’ study guide at the beginning of the course, to estimate students’ 
preparation, then return the study guide to the students for completion, correction, and further 
refinement throughout the course. The study guide can then be collected and graded at the end of 
the course in lieu of a written exam. This option encourages students to prepare for the course, then 
to review, correct, and refine their responses throughout the course, thereby enhancing their learning 
and retention. 
 
Regions and divisions may consider developing common standardized tests or study guides for all 
instructors to use. This approach serves to reinforce standards of instruction and relieves some of 
the IORs’ non-instructional workload. 
 
The concluding evaluation for an MTR Enhancement Seminar can be skill-oriented and 
proportionate in length to the duration of the course. 
 
Performance in the Field. Fieldwork is the heart of MTR education. Theoretical knowledge has 
little utility if students cannot apply it in the mountains and in SAR operations.  
 
Instructors should monitor and assess students’ performance in the field using a simple checklist 
system if possible. At the end of each day, instructors may submit this evaluation form to the IOR 
to assist in overall evaluation of field performance. It is helpful for the IOR to confer with assisting 
instructors concerning any student who exhibits weaknesses. 
 
For MTR 2 courses, instructors must evaluate students’ abilities to execute a specific set of skills 
independently and without coaching. Chapter 5 includes a checklist. The main difference between 
MTR 2 and MTR F or MTR 1 is this emphasis on students’ abilities to demonstrate critical skills 
independently, confidently, and proficiently. 
 
Conflict Resolution. Conflicts should be resolved at the lowest possible level in the NSP 
management hierarchy. Conflicts are resolved case by case, using guidelines contained in the NSP 
Policies and Procedures and applicable division and region bylaws. For example, if a student 
disputes a failing course grade, conflict resolution should begin with a discussion between the 
student and the IOR. If resolution is not possible through this discussion, the IT assigned to the 
course may become involved.  
 
Resolution of a conflict does not require that all parties agree with the outcome. Involvement by the 
region administrator, division supervisor, or national program director is appropriate only if 
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resolution requires interpretation of matters of NSP policy or procedure or if there exists an 
unavoidable or unmanageable conflict of interest at a lower level. 
 
Division MTR supervisors and the MTR national program director may teach MTR courses, 
provided they specify a conflict resolution process before starting the course. The process may 
involve referral of cases to other division supervisors or program directors. 
 
2.6 PROGRAM DELIVERY 
 
Each division MTR program supervisor is responsible for determining the levels and schedules of 
MTR education that are suitable for each region within that division. Depending on division policy, 
actual MTR program delivery may be the responsibility of the division MTR program supervisor, 
region program administrators or a combination of both. 
 
Administration. Keep administrative structures as simple as possible. Tiers of administration 
between the instructor and the division program supervisor should be based on functional need. For 
example, if a division has no more than 10 MTR instructors, hosts no more than five courses a year 
and has few suitable training sites, why have region administrators?  It’s just as easy for a patrol 
representative or region director to contact the division MTR program supervisor directly and for 
the division supervisor to recruit the nearest available IOR to conduct a course. 
 
Registering Courses. Registering all MTR courses through NSP ensures (1) that students and 
instructors receive credit for their activities and (2) that instructors acting within the scope of the 
MTR curriculum have liability coverage.  

 
Instructions for Registering a Course  

1. This description presumes you have previously taken the “Instructor Course 
Registration Form” learning activity. If you have not taken the course, go to “Browse 
Catalog” and “enroll” in that course. You can also review it. 

2. Log into the NSP site. 
3. Navigate to ‘Center for Learning’. 
4. Navigate to Go to your Learning Center. 
5. Select the “Instructor Course Registration Form” learning activity.  
6. Click on the “Resume” button (or “Launch” if this is the first time).  
7. Complete the form and click submit Within 24 working hours (not holidays or 

weekends), you will receive an email from nspcenterforlearning@nsp.org with your 
course information.  

 
Program Financing. Division and region programs should attempt to obtain sufficient funding for 
the following activities: 
 

● Up-front costs of conducting courses, such as texts, facilities, and equipment. 
● Instructor continuing education clinics. 
● Funding to support instructor-trainees’ out-of-pocket expenses. 
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Course Fees. If possible, enrollment fees should cover actual program costs, including instructors’ 
expenses, yet remain affordable for members. NSP policy allows but does not require different 
course fees for members and non-members. 
 
Fees for the instructional services of NSP MTR instructors—that is, compensation beyond what is 
needed to cover instructors’ documented, out-of-pocket expenses—are prohibited unless the IOR 
has made explicit, written arrangements to the contrary with the National Ski Patrol Board of 
Directors. 
 
Enrollment fees for members of NSP affiliate organizations should be the same as those charged to 
NSP members. Discounted rates for non-affiliated local industry and agency partners may also be 
considered. 
 
All enrollment fees should be collected prior to beginning of the course, properly documented, and 
deposited in a patrol, region, or division account and be reported annually to the appropriate division. 
To facilitate documentation, any expense reimbursements should come from that account, not 
directly from fee monies collected from students. 
 
IORs should explain to students the detailed uses of course fees. Also, IORs should adopt a uniform 
policy for refunding course enrollment fees, before the issue arises. Failing a course does not per se 
justify a refund. 
 
Instructor Reimbursement. IORs and ITs must ensure that all instructors who teach at NSP MTR 
courses are aware of division and region policies for reimbursement of out-of-pocket expenses. If 
course fees suffice to cover these expenses, make sure all instructors know how to document and 
submit their expense claims. 
 
Course Scheduling and Enrollment. Conscientious course scheduling can help with the following 
aspects of course delivery: 
 

● Ensuring that course offerings are consistent with patrol representatives’ estimates of local 
needs. 

● Minimizing scheduling conflicts and unnecessary redundancy with other training activities 
conducted in the region and division. 

● Coordinating instructor development opportunities. 
● Encouraging rotation of the IOR’s role among instructors, to broaden experience, balance 

instructor workload, and help prevent instructor burnout. 
● Ensuring an IT presence in all courses. 
● Coordinating the availability of division- and region-owned equipment. 
● Having all courses registered with the NSP early enough to allow appropriate publicity, 

including web-based notification. 
● Facilitating production of a single article, brochure, flyer, web page, or poster that describes 

all region or division courses. 
 
Asking students to submit an enrollment application form helps to ensure that all students provide 
essential information about their experience, health, and emergency contacts. Consider combining 
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the liability release form with a course enrollment application form that meets local needs, so both 
the release and vital contact information are kept together. 
 
Responsibilities of the IOR. IORs are the backbone of the MTR program. The following is a list 
typical IOR responsibilities: 
 

● Coordination within the division and region. Divisions and regions may be responsible 
for developing a master schedule of courses to meet local needs. They may help to coordinate 
availability of assisting instructors and to schedule IT attendance at courses. They may 
establish procedures for handling course fees and other local protocols. The IOR must work 
within and support the local program structure. 

 
● Course Planning. MTR courses are complex affairs warranting the use of a planning 

checklist. Chapter 8 includes a course planning checklist. 
 

● Course Registration. IORs should register and advertise all MTR courses as early as 
possible. Doing so helps enable potential students to fit the course into their schedules and 
helps avoid conflicts with other patrol-related training events. All courses must be registered 
with NSP before they are conducted. Registering a course ensures that it will be covered by 
NSP’s liability insurance. 

 
● Assisting Instructors. To avoid redundant, missing, or inconsistent content, the instructor 

team should have a pre-course instructors’ meeting. All instructors should give the IOR 
written lesson plans in advance of the course. 

 
Coordination is especially important when activities involve breaking up the class into small activity 
groups. Each instructor needs to know what key points are to be covered. Include a whole-class 
debriefing, so all participants are aware of what happened in each group. 
 
Non-NSP instructors may teach in NSP courses as long as they work under the supervision of and 
at the invitation of an NSP-certified IOR and provided they teach content that is consistent with NSP 
MTR curriculum guidelines. The IOR should make sure that all guest instructors have the current 
MTR manual and have access to relevant material from this MTR Instructors’ Manual. 
 
Some guest instructors may have superb technical expertise but limited instructor training or 
familiarity with the NSP curriculum.  Providing a guest instructor with extra lesson planning support 
may help to avoid inadvertent presentation of redundant or inconsistent content. 
 
The performance of guest instructors will be part of the overall course evaluation rendered by an 
observing IT. 
 

● Risk Management. The IOR is responsible for implementing the risk management 
principles listed in Section 2.3. In particular, the IOR is responsible for ensuring that all 
participants complete liability waivers and for archiving these forms according to division 
policy. 
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● Equipment. The IOR is responsible for making sure that all necessary group equipment is 
available for the course. It is useful to develop an equipment checklist for each field session, 
to ensure that all the appropriate equipment gets carried into the field and that it all gets 
returned at the end of the session. For large courses it may be useful to appoint a 
quartermaster to manage this task. 

 
Non-NSP Member Enrollment. Non-NSP members may enroll in NSP MTR courses, but NSP 
members should have priority. Enrollment fees for non-NSP members should be comparable to 
those charged by commercial providers for courses having similar curricula. 
 
The following steps ensure that students who are not members of NSP receive credit for completing 
NSP courses. 

1. As with a member enrolled course, the IOR registers the course in the NSP Center for 
Learning. The database associates each course with the IOR’s primary patrol. This can help 
registrants locate the appropriate course. 

The IOR sends an email to non-members with instructions to create a user on the NSP 
website. Non-members interested in taking one of these courses need to create an account 
using the Create Account button at the top right of the page.    This requires an email address, 
which becomes the user name. The individual determines his or her own password. There is 
no charge for creating an account. 
 
The IOR sends an email with instructions for finding and registering for a course in the 
Center for Learning. 
 

REGISTRATION INSTRUCTIONS FOR NON-MEMBERS 
 

IORs may wish to copy, paste, and distribute the following instructions to non-members who want 
to take a course: 
 
Create an account with National Ski Patrol. Go to  https://nspserves.org/ and then 
to SIGN IN/CREATE ACCOUNT. There is no charge for creating an account or to register for 
the courses. 

After you create your account login and go to the Center for Learning. It should appear in the large 
square icons on the home page. 

Browse Catalog 

Search Catalog: Mountain Travel and Rescue 

Scroll down to: Course Title 

Click Enroll 

Filter Location Your Patrol 

Search 
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Use the Select button on the one appropriately dated 

Go to the bottom of the page and hit the Submit button 

 
Instructors of record should encourage non-members who enroll in an MTR course to become NSP 
Associate Members. Annual dues are payable directly to NSP. Associate Member benefits include 
enrollment in NSP courses at member rates, a subscription to Ski Patrol Magazine, and access to the 
NSP website, including access to selected items in the NSP product catalog. 
 
This approach has potential benefits for NSP. MTR courses can be prime vehicles for recruiting new 
patrollers. The sponsoring patrol(s) may wish to use MTR courses as opportunities to distribute 
information on how to join NSP. 
 
Nonmember students should receive the same Certificate of Achievement as NSP members if they 
pass the course. 
 
Prerequisites for Enrollment. Prerequisites are guidelines established to help ensure that students 
have sufficient background knowledge and experience to successfully complete the course. The 
course IOR may make exceptions to prerequisites with the approval of the division MTR supervisor, 
based on the enrollee’s documented background knowledge and skills. In either case, the following 
are required prerequisites to enroll in an MTR 2 course without having completed MTR 1: 

● Documented prior overnight camping experience. 
● Documented completion of the National Incident Management System’s IS-100.b, IS-200.b, 

and IS-700.a or equivalent earlier versions of these certificate programs. 
● Documented completion of all three modules of NSP’s Level-I Avalanche course or an 

equivalent course recognized by the American Avalanche Association. 
 
Instructor Trainer (IT) Presence. Each MTR course must have an assigned IT. If an MTR IT 
cannot serve, an IT from another discipline may serve as an alternate. If possible, arrange for the IT 
to meet with the instructor team before the course begins, and include the IT in the opening 
introductions. Schedule time for an instructors’ debriefing at the end of each day, and invite the IT 
to be present. The purpose of these debriefings is to reinforce good teaching and to improve program 
quality. The debriefing should not be a one-way street. It is also an opportunity for instructors to 
make suggestions for program improvement and enhanced instructor support. 
 
Remediation. If a student appears to be struggling with course content, the IOR should intervene as 
early as possible to determine the source of the problem and to provide appropriate guidance, 
remediation, or disenrollment options. Remediation should never be at the expense of other students 
or overall course standards. 
 
Final Grades. The IOR has sole discretion for assigning final grades of Pass, Fail or Incomplete. 
Consistency in grading is important. The following criteria should be used: 
 

● Suggested criteria for grade of Pass:  The student participated in all classroom sessions 
and field activities. He or she demonstrated satisfactory competence in all knowledge or 
skills objectives for the course, including a written test or other concluding evaluation 
instrument. 
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● Suggested criteria for grade of Incomplete: 

o The student failed to demonstrate competence in one skill objective but achieved a 
satisfactory score on the written test, or 

o The student demonstrated competence in all classroom and field activities, but failed the 
written test, or 

o The student was unable to attend critical sessions or activities due to circumstances 
beyond her or his control; however, the student’s learning was satisfactory for lessons 
and activities that he or she was able to attend. 

 
● Suggested criteria for grade of Fail: 

o The student failed to demonstrate competency in one skill objectives and failed the 
written test. 

o The student failed to demonstrate competence in two or more skill objectives, regardless 
of written test score. 

o The student missed too many course sessions to acquire and demonstrate the required 
skills and knowledge. 

 
Resolution of Incomplete Grades. Course participants who receive a grade of Incomplete should 
also receive a detailed explanation for the grade and should be given a reasonable opportunity to 
make up missed course components, as soon as possible but in any case within one year. The 
opportunity may include extra sessions with any certified MTR instructor in the division, by 
attendance at specified sessions of another course (with that instructor’s consent), or by retesting 
after additional study. It is the responsibility of the original IOR to change a grade of Incomplete to 
a Pass by contacting education@nsp.org. 
 
Sometimes makeup sessions are not available until the following season. If this is the case, the make-
up IOR may specify additional refresher training before final certification.  
 
An Incomplete may not extend beyond one year from the original course date without approval of 
the division MTR supervisor. 
 
Resolution of Failing Grades. Students who fail the course must be informed, be given detailed 
reasons for the grade, and be encouraged to try again. Ideally, the student will have received 
sufficient feedback during the course so that the failing grade is not a surprise. A student who fails 
a course must repeat the entire course. 
 
Evaluation by Participants. Students and assisting instructors should be given an opportunity to 
evaluate the course. If an IT is not present at the end of the course, the IOR should provide that 
opportunity. The NSP website includes a course evaluation form. The IOR should use the evaluation 
comments to assist with improvements in future courses. A summary of student evaluations should 
be completed and forwarded to the division MTR program supervisor. 
  
Paperwork Management. Correctly handling the paperwork is a critical aspect of running an MTR 
course. The following is a summary of the most common paperwork requirements. 

● Paperwork Initiated Upon Course Registration by the IOR: 
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o The IOR registers the course in the Center for Learning. 
o The IOR should make sure the division MTR supervisor and regional MTR administrator 

know about the course. 
 

● Additional Paperwork Initiated Before the Course: 
 

o Make enough blank liability waivers. 
o Secure a statement of insurance from NSP, if required by the host area or land-use 

manager. 
o Make arrangements for submission of course enrollment fees to the appropriate patrol, 

region, or division treasurer. 
o Review lesson plans developed by assisting instructors. 
o Distribute enrollment applications to students. 
o Review students’ applications and decide who will participate. 

 
● Paperwork Completed During the Course: 

 
o Collect students’ liability waivers. 
o Maintain student progress logs. 
o Track students’ attendance. 

 
● Closing the Course: 

 
o Submit NSP Certificates of Achievement to participants who pass and letters of 

explanation to students with final grades of Fail or Incomplete. 
o Within two weeks of the end of the course, follow these steps:  

1. There is a fundamental expectation that the IT and the IOR work collaboratively to 
establish the course/refresher using email, SMS, US mail or the telephone. 

2. The IOR prints the session roster and has attendees sign it on the day of the event. 
3. The IOR identifies any Patrollers who did not attend or fully complete the hands-

on session and sends the IT that list of exclusions 
4. The IT opens the appropriate course/session in the LMS, clicks "all" to select all 

enrolled Patrollers, then deselects the excluded Patrollers and in the multi update 
menu fills in their name and date and clicks on "attended", then "submit". 

5. The students' profiles both in the LMS and the LMS are immediately and 
automatically updated when the IT hits "submit". No more National Office data 
entry delays or errors. Students who have been excluded remain candidates for 
completion at a later date as long as the course is not past its end date. End dates 
should be generous and not set as the day of the hands-on session to make 
everybody's life easier.   

 
o Send a summary of student evaluations to the division MTR program supervisor. 
o Provide an instructor expense reimbursement form to each assisting instructor. 

 
The IOR should retain copies of all post-course documents and arrange for retention of course 
liability releases according to local policy. 
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Lengthy delays in closing courses are rarely justified and may be grounds for suspension or non-
renewal of an instructor’s certification. 
 
Canceling a Course 
Occasionally it may be necessary to cancel a course that has been created in the LMS.  

1. Please submit the cancellation to education@nsp.org 
2. Please include the following information: 

a. Course Name 
b. Course Date 
c. Course IOR 
d. Course IT 

 
 
2.7 NON-NSP COURSE EQUIVALENCY CREDIT 
 
NSP members occasionally take mountaineering or SAR courses from non-NSP providers or are 
active field members of SAR groups and then seek NSP course credit. Students and instructors 
should bear in mind that NSP’s MTR curriculum is a distinctive blend of mountaineering skills 
and SAR techniques, so actual course equivalency may be rare. In any case, only Division MTR 
Program Supervisors or the National MTR Program Director may grant NSP MTR course 
equivalency credit, according to the following criteria and procedures. 
 
General Requirements. The student must be an NSP member in good standing. 
 
The student must request equivalency credit for a specific MTR course in writing, with the following 
documentation: 
 

● Certificate from the course provider indicating successful course completion within the 
previous three years. 

● A curriculum guide from the providing organization. A copy of a course schedule that lists 
topics is not sufficient. If the applicant is unable to provide one, the providing organization 
should be contacted for a copy. 

● People requesting equivalency for being an active member of a search and rescue team must 
provide a copy of the individual core competency requirements and other training required 
by statute or by the SAR organization. Membership in a unit certified by the Mountain 
Rescue Association (MRA) does not suffice, since MTR certifies units, not individuals. 

 
NSP MTR F Course Equivalency. NSP does not offer course equivalency credit for MTR F. 
Patrollers who believe that they have met all of the requirements for MTR F but have not participated 
in an overnight camping experience should take MTR 1. 
 
NSP MTR 1 Course Equivalency. The certifying activity must include all elements of the MTR 1 
curriculum, including mountaineering elements, SAR-related elements, an overnight camping 
exercise, and the required National Incident Management System certifications 
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NSP MTR 2 Course Equivalency. The certifying activity must include all elements of the MTR 2 
curriculum, including the skill performance requirements and the required National Incident 
Management System certifications.  

MTR 2 course equivalency should be granted rarely, if ever. A patroller who has acquired MTR 2-
level skills and knowledge can be an asset in an MTR 2 course and should consider becoming an 
MTR instructor after taking the course. 
 
NSP MTR Clinic or MTR Enhancement Seminar.  Only patrollers who have received credit for 
MTR F, MTR 1, or MTR 2 may receive credit for an MTR Clinic or MTR Enhancement Seminar 
based on participation in an activity conducted by a non-NSP provider. As a guideline, the activity 
must normally involve at least four hours of instruction in an MTR topic, at a level more advanced 
than the MTR 2 curriculum or involving material or techniques taught in more detail than is possible 
in a typical MTR F, MTR 1, or MTR 2 course. 
 
2.8 MTR INSTRUCTOR DEVELOPMENT 
 
Without a cadre of dedicated, highly skilled instructors to teach the courses, the MTR program 
would be unable to fulfill its mission. MTR instructors, ITs, and patrol representatives owe it to 
NSP’s mission to place a high value on MTR instructor development. 
 
MTR instructor development, certification, and recertification must follow the process defined in 
§4.4, NSP Policies and Procedures. 
 
Prerequisites for MTR Instructorship. Every student for certification as an MTR instructor must: 
 

● Be an NSP member or affiliate member 
● Successfully complete an NSP MTR 2 course, with all prerequisites, within the past 5 years 
● Successfully complete IS-700.a, IS-100.b, and IS-200.b 
● Successfully complete the NSP Instructor Development course 
● Be approved as an instructor by the division’s MTR Program Supervisor. 

 
Recruitment. IORs and ITs should actively approach MTR 2 students and non-certified guest 
instructors who show instructor potential as instructors and interest in the prospect of getting 
certified. A good approach is to explain the program’s ongoing need for new instructors and describe 
the steps necessary to achieve MTR instructor certification. If an individual expresses willingness 
to enter the MTR instructor development program, provide an NSP Instructor Application (available 
as a download on the NSP website) to start the process. 
 
Starting the process consists of the following steps: 
 

● The instructor-trainee completes an NSP Instructor Application form and submits it to the 
Division MTR Program Supervisor. 

● If the applicant meets prerequisites, the MTR Supervisor designates an IT for the trainee and 
provides contact information to both parties. 

● The designated IT finds an MTR instructor to serve as a mentor for the trainee. 
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● The mentor and instructor-trainee download their own copies of NSP’s Guide to Mentoring 
New Instructors. 

 
During the process, the student maintains the instructor application and the instructor-development 
mentoring form. 
 
Mentoring. Every MTR instructor-trainee must be mentored according to the NSP instructor 
development policies and guidelines. The division MTR program supervisor or designee according 
to division policy identifies instructors qualified to be mentors. NSP’s Guide to Mentoring New 
Instructors provides extensive guidance on the mentor’s role. Mentors must provide instructor-
trainees with digital copies of the MTR Instructors’ Manual. 
 
MTR Instructor Certification. During the mentoring period, the instructor-trainee must teach 
classroom lessons and field activities in a minimum of two MTR courses. The trainee should check 
with each IOR to ensure that the trainee’s teaching activities are documented on the appropriate 
Instructor Activity Reports sent to the division MTR program supervisor. 
 
When the mentor determines that the instructor-trainee is ready, he or she arranges for an IT to 
evaluate the trainee in writing and forward the evaluation to the division MTR program supervisor 
and the instructor-trainee’s mentor. If the instructor-trainee’s evaluation indicates readiness for 
certification, the division MTR program supervisor keeps the original instructor application and 
sends a message indicating instructor certification to the NSP national office for processing. This 
process keeps the division MTR program supervisor informed of instructor resources and the status 
of the division’s MTR instructor development program. 
 
NSP instructor certification is essentially IOR certification. For this reason, the division MTR 
program supervisor must be confident that every instructor-trainee being certified has subject-matter 
expertise, solid teaching skills, and course management skills, including a commitment to timely 
and effective paperwork completion. 
 
Special Circumstances in Instructor Certification. Circumstances occasionally may arise in 
which a recognized mountain rescue professional and accomplished instructor seeks certification to 
teach NSP MTR courses without going through the process outlined above. If the individual is an 
NSP member, she or he may apply to the division MTR program supervisor for instructor 
certification. The application must include written documentation of the individual’s 
mountaineering and SAR qualifications, teaching experience, and knowledge of the duties of an 
MTR IOR. 
 
In such cases the division MTR program supervisor will determine eligibility for instructor 
certification on a case-by-case basis according to the following guidelines. 
 

● The applicant must be an NSP member or affiliate. 
● The applicant must have successfully completed the NSP Instructor Development course. 
● The applicant must have an avalanche education background equivalent at least to all three 

modules of the NSP Level 1 Avalanche curriculum. 
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● The applicant must have a record of training and experience in mountain travel and rescue 
equivalent to NSP’s MTR 2, including all of the required National Emergency Management 
System courses. 

● The applicant must have extensive documented experience teaching mountain travel and 
rescue at a level at least equivalent to MTR 2. 

 
If the division MTR program supervisor considers the applicant fully qualified, he or she then 
forwards the application and supporting documentation to the NSP national MTR program director, 
with a recommendation for approval. If the student is not fully qualified, the division MTR program 
supervisor returns the application to the originator with suggestions for further development. 
Pursuing the usual pathway to certification as an MTR instructor is always an alternative. 
 
The NSP national MTR program director will review the application and recommendation to 
determine eligibility for final approval. If approved, the NSP national MTR program director will 
submit a message to the NSP national office indicating certification. 
 
After initial certification, recertification is subject to the normal qualifications and process described 
below. 
 
If the individual is a member of an NSP affiliate organization, instructorship is established through 
processes specified in the affiliation contract between the organization and NSP. Again, certification 
through NSP’s normal processes is always an option. 
 
2.9 MTR INSTRUCTOR RECERTIFICATION 
 
Certification as an MTR instructor lasts for three years and is renewable, subject to the division 
MTR supervisor’s approval. Criteria for recertification as an MTR instructor include the following: 
 

● The instructor must have a record as an active teacher in the MTR program. An instructor 
can establish such a record by: 

o Teaching the MTR portion of the annual on-the-hill or on-the-trail refresher each 
year in an NSP-registered patrol that has an MTR program, or 

o Teach in at least one NSP MTR course during the three-year certification period. 
● The instructor’s IT evaluations indicate satisfactory teaching performance during the current 

certification period. 
● The instructor must satisfactorily complete at least one documented NSP-documented MTR 

instructor Continuing Education (CE) clinic, as described below.  
 
Continuing Education Standards. Attendance at any NSP instructor workshop or clinic formally 
registered as an NSP MTR instructor CE clinic satisfies the continuing education qualification for 
instructor recertification. The workshop or clinic must be registered as an NSP course; the IOR for 
the course must be an MTR IT, and the IOR must properly close the course. Each MTR instructor 
CE clinic must include MTR content-related material as well as instructor development-related 
material, including pedagogy and course administration. 
 
MTR ITs who conduct MTR instructor CE clinics may register and receive credit for the clinics, 
thereby satisfying their own continuing education requirements. 
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At their discretion, division MTR program supervisors or regional MTR program administrators 
may also qualify non-NSP conferences, courses, or workshops as CE clinics based on the following 
criteria: 
 

● The activity should have a duration of at least one-half day. 
● The curriculum must directly relate to instructional strategies, mountain travel, search and 

rescue, or other topics that clearly enhance the capability of an NSP MTR instructor. 
● The instructor must engage in appropriate instructor-development activities, either in 

connection with the activity or in addition to it, that refresh or advance his or her awareness 
of teaching and course management techniques. 

 
Examples include but are not limited to participation in county- or state-based SAR training; 
participation in training offered through the National Association for Search and Rescue; training, 
testing, or workshops offered through the American Mountain Guides Association; and training 
offered through established mountaineering organizations such as the American Alpine Club. In 
these cases, the appropriate IT, division MTR supervisor or region MTR administrator must register 
an NSP course, ensure that the participants engage in appropriate instructor-development activities, 
and properly close the course to document the instructor’s participation, even though the activity is 
offered through a non-NSP provider. 
 
The NSP website has a template for MTR instructor CE clinics, in the form of a .pdf file entitled 
“National Ski Patrol Continuing Education Course Guidelines for NSP Instructors” and 
downloadable from the “MTR Instructor Resources” page.  
 
Recertification Process. Each year the division MTR program supervisors receive an instructor 
update roster. Instructors whose certifications expire on December 31 of the current year must be 
appropriately marked “Yes” or “No” for recertification and the roster returned to the NSP national 
office by the designated due date. 
 
Recertification should be based on instructor activity and effectiveness. If records do not reflect 
sufficient qualifications for recertification, the instructor should be contacted for supplemental 
information, such as documentation of participation in a continuing education clinic. If qualification 
for recertification cannot be verified by the due date for submission of the update roster, the 
instructor in question should not be recertified. If the decision not to recertify turns out to be in error, 
the instructorship may be reinstated later. 
 
Each instructor’s NSP member profile page has a log ready to use and email to the division MTR 
program supervisor if needed. Instructors should be encouraged to keep this log up to date. 
 
Instructor Decertification. A division MTR supervisor may elect not to recertify an MTR 
instructor for several reasons listed below. 
 

● Inactivity. If an MTR instructor’s level of teaching activity or participation in continuing 
education does not meet recertification standards, the instructorship must not be renewed. 
Any instructor whose instructorship is discontinued due to insufficient activity or continuing 
education may apply for reinstatement after he or she meets recertification qualifications. 
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The application for reinstatement is processed in the same manner as an original instructor 
application. 

 
● Substandard Performance. Instructors who fail to demonstrate adequate preparation, 

subject-matter expertise, safe procedures, effective teaching, or adherence to MTR program 
standards and policies should not be recertified if reasonable measures to remedy 
deficiencies have not worked. Division MTR supervisors may consult with patrol directors 
or representatives or other MTR instructors to verify adequate performance. 

Instructor certification carries the assumption that an instructor is capable and motivated to carry 
out the responsibilities of IOR in a competent manner. Evidence of inadequate course management 
includes but is not limited to the following: 
 

o Conducting a course without first registering it with NSP. 
o Poorly organized courses or poor coordination of instructors. 
o Conducting the field portion of a course in a setting that does not provide minimum field 

conditions required for that level of training or that fails to meet safety standards outlined 
in this manual. 

o Failure to submit post-course documentation in a timely manner (two weeks). 
 

● Violation of NSP’s Code of Conduct. Instructors who violate provisions of the NSP Code 
of Conduct (see the NSP Policy and Procedures) shall be disciplined under those provisions, 
up to and including termination of instructor certification. 

 
2.10 MTR PROGRAM MANAGEMENT POSITIONS AND 
RESPONSIBILITIES 
 
This section contains a brief description of each position in the management chain beyond the 
instructor level. 
 
Instructor Trainer (IT) 
  
A. Qualifications 

1. Must be an NSP member or associate member. 
2. Must be an NSP-certified MTR Instructor. 
3. Must demonstrate expertise in teaching techniques and in supervising a quality management 

program. 
4. Must demonstrate excellent knowledge and performance competency in all areas of the MTR 

program. 
5. Must complete all prescribed training, continuing education, and evaluation requirements. 
6. Must demonstrate effective organization, administration, communication, observation, and 

evaluation skills. 
B. Selection 

1. Appointed annually on an as-needed basis by the division MTR program supervisor. 
2. Recommended minimum ratio is one IT for every 10 instructors. 
3. Division MTR program supervisors and the national MTR national program director are 

MTR ITs by default. 
C. Responsibilities 
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     1. Training and quality management 
a. Trains, evaluates, and recommends certification and recertification of MTR program 

instructors. 
b. Participates in the division’s instructor development mentoring program as needed. 

1) Helps to identify and assign appropriate mentors to support instructor-trainee 
development. 

2) Supports a positive working relationship between instructor-trainees and mentors. 
3) May serve as a mentor for instructor-trainees but may not simultaneously serve as 

mentor and IT for the same instructor-trainee. 
c. Establishes mentoring relationships with individual instructors. 
d. Works with the division MTR supervisor and region MTR program administrators to 

implement a program of quality management to monitor the consistency and quality of 
instruction. 

e. Formally evaluates the performance of individual MTR instructors and the overall 
quality of MTR courses. 

f. When appropriate, approves MTR course closures initiated by IORs. 
g. Maintains his or her own instructor credentials by participating in or running instructor 

continuing education clinics. Instructor recertification teaching requirements are waived 
while one serves as instructor trainer. 

     2. Program delivery 
a. Communicates with division program supervisor, NSP patrol representatives, region 

administrators, section chiefs, and region directors regarding scheduling, problems, 
needs, and concerns. 

b. Ensures that an adequate number of program courses are available in his or her area of 
responsibility, based on need, population, and geography. 

c. Together with division MTR supervisor or region MTR administrator, coordinates and 
participates in instructor continuing education clinics to help instructors meet continuing 
education requirements for recertification. 

d. Serves as an instructor or instructor of record as needed. 
     3. Administration 

a. Completes all administrative duties and paperwork in accordance with national and 
division guidelines. 

b. Submits evaluation documents directly to the division MTR program supervisor within 
two weeks after the end of the training activity. 

 
Patrol MTR Advisor 
 
A. Qualifications:  must be an NSP-certified MTR instructor 
B. Selection: appointed by Patrol Representative 
C. Responsibilities  

1. Maintains effective communication with the region MTR program administrator or division 
MTR program supervisor. 

2. Program delivery 
a. Maintains an active training program within the patrol, including MTR portions of annual 

on-the-hill or on-the-trail refreshers. 
b. Promotes MTR education. 
c. Encourages and assists patrollers to obtain MTR instructor certification. 
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d. May coordinate local course scheduling and IOR assignments or other program-delivery 
functions according to division or region guidelines. 

     3. Administration 
a. Maintains records of MTR courses and refreshers completed by patrol members. 
b. May assist in the development, maintenance and training for the area’s MTR alerting and 

rescue plans. 
c. May assist in the acquisition, staging, and maintenance of SAR equipment. 

     4. Performs other duties as assigned by the patrol representative. 
 
Region MTR Program Administrator 
A. Qualifications 
      1. Must be an NSP-certified MTR instructor. 
      2. Must demonstrate a commitment to education program administration and quality. 
      3. Must possess an ability to organize programs and to work with others. 
B. Selection:  appointed according to division and region guidelines. 
C. Responsibilities 
     1. Communication 

a. Develops a network of communication with the division, region, section and local NSP 
registration unit officers, program instructional staff and others involved with program 
implementation and delivery. 

b. Establishes a region-wide distribution method of course and refresher schedules, if 
applicable 

     2. Program delivery 
a. Implements training programs, ensuring that an adequate number are available in his or 

her area of responsibility based on need, population, and geography. 
b. Works with division MTR program supervisor, ITs, and instructors in developing, 

recruiting, training and evaluating instructors and in establishing a quality management 
program. 

3. Administration:  maintains records and produces reports as required by division, region, 
section, or NSP registration unit. 

4. Performs other NSP duties as assigned by the division MTR program supervisor. 
 
Division MTR Program Supervisor 
A. Qualifications 
      1. Must be an NSP MTR IT or qualified to be one. 
      2. Must have a commitment and capability to implement and deliver appropriate NSP  
           MTR education to members, associates, affiliate organizations, and non-members. 
      3. Must demonstrate technical expertise and broad experience in all phases of the  
           MTR program’s knowledge base and skills. 

4. Must demonstrate a proven administrative track record, including good written and other 
communication skills. 

B. Selection 
1. The division director shall consult with the outgoing division MTR program supervisor and 

the national MTR program director to determine the needs of the program in the division and 
to solicit names of suggested replacements. 
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2. The division director will make a determination on his or her judgment and inform the 
national MTR program director when the process is complete, but before the new 
appointment is made. 

3. Following steps 1 and 2, the division director will make the appointment following division 
bylaws. 

C. Responsibilities 
     1. Communication 

a. Participates actively on the respective national program committee. 
b. Assists in the development of the MTR national program content. 

               1)  Provides input in the development of the MTR national program content. 
               2)  Evaluates how well the existing program is meeting members’ needs. 
               3)  Attends committee meetings as scheduled. 

c. Communicates with the national office, national program director, division director, 
region MTR administrators, MTR ITs and instructors, and others. 

d. Promotes mutual understanding of program objectives and performance standards. 
e. Establishes and distributes training schedules of courses in collaboration with division 

and region staff to meet the needs of instructors and members. 
     2. Program delivery 

a. Implements and maintains the MTR program within the division according to national 
goals, objectives, policies, and procedures as established by the NSP Board of Directors, 
and by working closely with the national program director. 

b. Promotes MTR programs in cooperation with division officers, ITs, and instructors. 
3. Quality management 

a. Develops performance-driven instructional staff. 
b. Makes decisions regarding certification of MTR instructors. 
c. Facilitates ongoing instructor continuing education and improved MTR instruction. 
d. Identifies and provides solutions to issues and problems that could negatively affect 

MTR program quality or delivery. 
e. Administers a quality management program to reinforce the consistency and quality of 

instruction, content of the program and materials, competency of instructors, and the 
overall effectiveness of the courses within the division. 
1) Audits course and instructor evaluations for quality management and instructor 

development and recertification. 
2) Audits MTR course completion documentation to verify accuracy, completeness and 

timely submission. 
f. Maintains integrity and standards of the NSP MTR program. 
g. Trains, appoints, mentors, and supervises ITs in the division. 
h. With the assistance of the ITs, provides programs that meet instructor recertification 

requirements. 
i. Performs all record keeping and reporting requirements in a timely fashion and in the 

proper format. 
j. Maintains division records of MTR courses and instructors. 
k. Verifies instructor recertification qualifications and submits the annual Instructor Update 

Roster to the NSP Education Department. 
l. Determines eligibility for NSP MTR course equivalency credit for NSP members who 

have completed non-NSP courses using guidelines described earlier in this section. The 



43 
 

Division Avalanche Program Supervisor is responsible for determining equivalency for 
the avalanche course required for enrollment in MTR 2. 

4. Performs other duties as assigned by the division director or MTR national program director. 
A. The division MTR supervisor’s instructor and IT certification will be maintained without 

recertification requirements during his or her term of service.  
 
 
 
 
National MTR Program Director 
A. Qualifications 

1. Must be an active NSP member. 
2. Must have experience as an active specialist in mountain travel and rescue. 
3. Must be an MTR program IT or qualified to be one. 
4. Must exhibit higher-than-usual interest and performance in the skills of teaching and quality 

management. 
5. Must demonstrate a positive administrative track record including written and 

communication skills. 
6. Must resign any division positions upon acceptance of a national program directorship. 
7. Must meet any additional qualifications as required by the national board of directors. May 

be expected to meet additional requirements provided they are explicitly defined by the 
national board of directors. 

B. Selection 
      1. Appointed by the national chair. 
      2. Appointment confirmed by the national board of directors. 
      3. Appointment coincides with the term of the national chair. 
      4. Serves at the prerogative of the national chair. 
C. Responsibility  
      1. Education program representation.  

a. Active member of the National Education Committee. 
b. Chairs the National MTR Program Committee. 
c. Directs or participates in committees and in training programs as assigned. 
d. Develops and maintains a communication network with the national education 

department, national program directors, division supervisors, instructional staff, 
geographic line officers, and others as necessary.  

e. Works closely with the education and communications departments at the national office 
on MTR program design, content, and production.  

f. Coordinates committee meetings and production of publications in conjunction with the 
national schedule, according to established board priorities.  

g. Advises the national chair, the board of directors, and the membership on matters relating 
to the program.  

h. Suggests policy through motions to the national board, but has no policy making powers. 
i. Represents the national level of the NSP program discipline on the other committees, 

with affiliated associations, and at division functions at the request of the division 
director and as per national guidelines. 

      2. MTR program promotion and delivery  
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a. Promotes MTR education programs (courses, refreshers, and continuing education) 
within the divisions to maintain the integrity of NSP training standards. 

b. Directs the division supervisors and is knowledgeable about the program in each division 
to assist when called upon. 

c. Implements a quality management program for instructors. 
d. Reviews all training materials for consistency with program objectives. 
e. Submits articles, or suggests authors, for Ski Patrol Magazine and other publications of 

the NSP communication and education departments. 
    
   3. MTR program administration 

a. Reviews administration for effectiveness and efficiency. 
b. Submits an annual written report of the program’s activities, program director’s goals, 

objectives, plans, and expenditures to the national board of directors at its annual meeting. 
c. Is invited to attend (or may request to attend) the annual meeting midwinter meeting when 

activity in the program justifies attendance. 
d. Prepares an annual budget request for the coming fiscal year for the national treasurer’s 

review. 
e. Maintains records on instructors, courses, and equipment during his or her tenure as director 

and transfers these materials to the successor. 
f. Approves, or delegates responsibility for, IT and instructor appointments and forwards 

confirmations to the national office. 
A. The national program director’s MTR instructor and IT certification will be maintained without 

satisfying recertification requirements during term of service. 
 
National MTR Committee 
A. Purpose: acts as an advisory body for the NSP MTR Program on issues of program development 

and policy at the national level. 
B. Members (consistent with §3.6.3.5, NSP Policies and Procedures) 

1. NSP national MTR program director (chair). 
2. Assistant national MTR program director, if any. 
3. Division MTR program supervisors. 
4. At least one member-at-large approved by the Education Committee chair. 
5. National education director. 
6. National education committee chair. 
7. Former national MTR program directors are welcome to attend and participate in national 

MTR committee meetings, consistent with §3.4.3, NSP Policies and Procedures. If more 
than one past MTR program director participates, only one may be a voting member, 
consistent with §3.4.3.5. 

C. Responsibilities (consistent with §3.6.3.6, NSP Policies and Procedures). 
1. Develop and review curriculum for the MTR program. 
2. Develop and review all written materials for consistency with MTR program objectives. 
3. Develop and update MTR training aids. 
4. Review policies for MTR program administration. 
5. Report regularly to the national education committee chair on the state of the MTR program. 
6. Maintain the MTR appendix to NSP Policies and Procedures. 
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CHAPTER 3: MOUNTAIN TRAVEL AND RESCUE 
FUNDAMENTALS 

 
 
3.1 CHAPTER OVERVIEW 
 
General Course Information 
  
Sample MTR F Syllabus 
 
Part 1 Survival 
 Topic 1: Body Temperature Regulation 
 Topic 2: Water and Hydration 
 Topic 3: Nutrition 
 Topic 4: Clothing 
 Topic 5: Sleeping Systems 
 Topic 6: Emergency Shelters 
 Topic 7: Essential and Group Equipment 
 
Part 2 Travel 
 Topic 8: Travel Equipment  

Topic 9: Navigation  
 Topic 10: Backcountry Hazards  
 
Part 3 Backcountry Considerations 
 Topic 11: Environmental Awareness and Camping 
 Topic 12: Weather  
 Topic 13: Group Dynamics  
 Topic 14: Backcountry Medical Emergencies 
 
Part 4 Search and Rescue 
 Topic 15: Search and Rescue Basics 
 Topic 16: Emergency Rescue Techniques 
 
Part 5 MTR F Field Sessions 
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3.2 GENERAL COURSE INFORMATION 
 
The target audience for Mountain Travel and Rescue Fundamentals is ski patrollers and members of 
the public who seek awareness of and beginning proficiency in skills needed to be assets in search 
and rescue (SAR) operations, especially those conducted in the winter or in mountainous terrain.  
 
The course does not assume any prior knowledge of mountain travel skills or SAR techniques. 
However, instructors should recognize that many ski patrollers and other students enter an MTR F 
course with significant interest and background in mountain travel. Therefore, an MTR F class can 
include a wide range of experience and knowledge levels. Engaging the more experienced students 
while providing an adequate foundation for newcomers can pose a major challenge for instructors.  
 
The instructional emphasis in MTR F should be on students’ acquiring the skills and knowledge 
needed (1) to travel safely and comfortably in cold, rugged, backcountry terrain; (2) to read 
topographic maps and execute simple backcountry navigation using terrain association and a 
compass; (3) to construct an emergency shelter and manage common mountaineering medical 
problems; (4) to understand fundamental SAR terminology and methodologies and the Incident 
Command System; and (5) to be aware of rescue techniques appropriate for flat, low-angle, and 
steep-angle terrain. (The NSP MTR curriculum does not include training in high-angle rescue.)   
 
Instructors should ensure that students are aware of MTR-related skills and able to execute them, 
possibly under an instructor’s supervision and guidance. 
 
Prerequisites 

There are no formal prerequisites aside from the capacity to participate in all classroom and field 
sessions. Before successfully completing MTR 1, each student must complete the following 
National Incident Management System courses, available free and online:4 

● IS-100 (Introduction to the Incident Command System) 
● IS-700 (National Incident Management System (NIMS) An Introduction). 

 
Time commitment 

● Adequate classroom preparation training prior to the field sessions. Most MTR F courses 
require at least 12 hours of classroom instruction in addition to field instruction. 

 
● At least one eight-hour field day. In addition to imparting skills, the field day helps ensure 

that students demonstrate their abilities to function comfortably in a single-day search and 
rescue event. Two field days may be necessary to cover all of the required material. 

 
 
 
Fees  

 
4 Materials, tests, and certification instructions are retrievable at the following URL: 
http://training.fema.gov/IS/NIMS.aspx. 
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National: none 
Division: varies 
Local:  varies; local fees should cover any required expenses and permit fees. 
 
 
Credential 
 
NSP Certificate of Achievement 
 
Continuing education or refresher requirement 
 
NSP recommends participating in an MTR field session or MTR Enhancement Clinic at least every 
three years. 

 
3.3 SAMPLE SYLLABUS FOR MTR F 
 
Note:  This syllabus is just an example of how to orchestrate an MTR F course. Instructors may 
adopt different numbers of classroom and field sessions and present topics in different orders, with 
different amounts of time allotted, provided the course meets the essential requirements of MTR F. 
 
Classroom Session 1 (4 hours) 
 
Introductions and paperwork       15 minutes 
Overview of the course       15 minutes 
 
Topic 1: Body Temperature Regulation     30 minutes 
Topic 2: Water and Hydration       15 minutes 
 
Break          10 minutes 
 
Hands-on activity: essential knots      30 minutes 
Topic 3: Nutrition        20 minutes 
Topic 4: Clothing        20 minutes 
 
Break          10 minutes 
 
Topic 5: Sleeping Systems       15 minutes 
Topic 6: Emergency Shelters       15 minutes 
 
Break          10 minutes 
 
Topic 7: Essential and Group Equipment     35 minutes 
          240 minutes 
 
Classroom Session 2 (4 hours) 
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Topic 8 Travel Equipment       20 minutes 
Topic 9 Navigation        50 minutes 
 
Break          10 minutes 
 
Hands-on topic: route planning using maps     30 minutes 
Topic 10: Backcountry Hazards      20 minutes 
Topic 11: Environmental Awareness and Camping    20 minutes 
 
Break          10 minutes 
 
Topic 12: Weather        30 minutes 
Topic 13: Group Dynamics       20 minutes 
 
Break          10 minutes 
 
Discussion of field sessions: locations, maps, expectations   20 minutes 
          240 minutes 
 
 
Classroom Session 3 (4 hours) 
 
Topic 14: Backcountry Medical Emergencies    40 minutes 
 
Break          10 minutes 
 
Topic 15: Search and Rescue Basics       40 minutes 
 
Break          10 minutes 
 
Topic 15: Search and Rescue Table-Top Exercise    50 minutes 
 
Break          10 minutes 
 
Topic 16: Emergency Rescue Techniques 1: anchors and raising systems 30 minutes 
Topic 15: Emergency Rescue Techniques 2: anchors, lowering, rappelling 30 minutes 
Discussion of overnight field session      20 minutes  
          240 minutes  
 
Single-Day Field Session (8 hours) 
 
Trailhead protocols: sign-in, equipment, weather and avalanche review 30 minutes 
Travel to site(s) (at least 2 km)      60 minutes 
Emergency shelter and fire-building skill demonstrations   90 minutes 
Navigation skills review and practice      90 minutes 
Search and rescue exercise       60 minutes 
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Travel to trailhead        60 minutes 
 
Rope rescue skills review and practice     75 minutes 
End of session protocols: equipment return, sign-out    15 minutes 
          480 minutes 
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3.4 TOPIC 1: BODY TEMPERATURE REGULATION 
 
Suggested total duration:  30 minutes 
 
Instructor Notes 
 
Humans possess limited capacity to regulate their core body temperature in the outdoor 
environment. In North America, most mountain ranges challenge our metabolisms and our skills at 
maintaining a stable core temperature. Mastery of this topic is a prerequisite to participation in any 
field session 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● List, describe and give examples of how the body generates heat. 
● List, describe and give examples of five ways in which the body loses heat. 
● Learn methods to control the body’s energy balance. 

 
Preparation Materials and Resources 
 
The National Oceanographic and Atmospheric Administration Wind Chill Chart2F

5 can be a useful 
focus of discussion. 
 
Vocabulary 
 
Conduction loss 
Convection loss 
Evaporation loss 
Respiration loss 
Radiation loss 
Wind chill 
 
Essential Content   
 
Students should understand the following concepts: 
 
A. Heat gain 
B. Heat loss 
C. Control of body temperature 
D. Personal requirements: air, shelter, water, food, will to live 
      
 
 

 
5Retrievable at http://www.nws.noaa.gov/om/windchill/ 
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Suggested Demonstrations and Activities 
 
Demonstrate the water-retaining properties of cotton versus the hydrophobic and wicking properties 
of synthetic materials such as polyester and polypropylene. 
 
Suggested Questions for Summary and Evaluation 
 

● Test students’ abilities to define the words listed above under “Vocabulary.’ 
● Ask students how to combat the effects of conduction, convection, evaporation, respiration, 

and radiation losses in a patient in the field. 
● Ask students to prioritize the five essential survival needs: air, shelter, water, food, will to 

live. 
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3.5 TOPIC 2: WATER AND HYDRATION 
 
Suggested total duration:  15 minutes 
 
Instructor Notes 
 
The main emphases in this topic should be (1) the meaning and importance of proper hydration, (2) 
methods for ensuring the safety of backcountry water supplies, and (3) appropriate amounts of water 
to carry and water storage requirements in various backcountry settings. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● List three ways the body loses water. 
● Describe the symptoms and effects of dehydration and proper hydration. 
● Describe hydration needs for different activity levels and climatic conditions. 
● Compare and contrast benefits and detriments of fluids other than water. 
● Describe how to store and transport water in the field. 
● Describe how to purify water in the field. 

 
Preparation Materials and Resources 
 

● Different types of water bottles and insulators 
● Different types of water purification methods 
● Water parasite information 

 
Vocabulary 
 
Cryptosporidium 
Escherichia coli (E-coli) 
Giardia 
Water filter 
Water purifier 
 
Essential Content 
 
A. Water requirements of a typical human 
B. Water balance 
C. Signs, symptoms, and effects of improper hydration 
D. Water sources 
E. Water treatment (boiling, filters, chemical purifiers, ultraviolet purifiers) 
     1. Fuel needs for boiling 
     2. Effects of freezing on filters 
     3. Effectiveness of chemicals in cold or turbid water 
     4. Battery life and effects of turbidity in ultraviolet purifiers 
F. Water transport and storage 
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Suggested Demonstrations and Activities 
 

● Display different systems for water purification and filtration 
● Illustrate the use of a filter 

 
Suggested Questions for Summary and Evaluation 
 

● List various water purification and filtration systems and identify their advantages and 
disadvantages. 

● Identify the water purification or filtration systems that you plan to use during the field 
sessions. 
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3.6 TOPIC 3: NUTRITION 
 
Suggested total duration:  20 minutes 
 
Instructor Notes 
 
Students must have the knowledge needed to plan for the food needs of single-day field sessions, 
involving different seasons and different levels of activity. MTR F can also introduce students to 
principles needed to plan overnight outings. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Describe why, what, and when you eat is as important as how much you eat when exerting 
energy in the backcountry. 

● Describe symptoms of insufficient calorie intake. 
● Explain the role of ingesting essential nutrients such as vitamins, minerals, antioxidants, anti-

inflammatory substances, and fibers when exerting energy. 
 
Preparation Materials and Resources 
 

● Examples of lightweight, nutrient-dense foods. 
● Reynolds, Gretchen, The First 20 Minutes: Surprising Science Reveals How We Can 

Exercise Better, Train Smarter, Live Longer, Hudson Street Press, New York, 2012, ISBN 
978-1594630934. 

● US Navy—Peak Performance Through Nutrition and Exercise, 
www.nehc.med.navy.mil/Healthy_Living/Nutrition/peak.aspx 

 
Vocabulary 
 
Calorie (a measure of food energy) 
  
Essential Content 
 
A. Nutrition 
      1. Calories 
      2. Food groups 
      3. Planning 
B. Food transportation 
C. Safety 
      1. Storage and preparation 
      2. Sanitation (poor hand cleaning as source of Giardia) 
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Suggested Demonstrations and Activities 
 

● List various backpacking foods and their Calories/gram 
● Design menus for (1) a single-day field trip and (2) an overnight field trip 

 
Suggested Questions for Summary and Evaluation 
 

● Describe the considerations to be used in selecting food for backcountry trips. 
● Describe typical human caloric needs and how they vary with environmental conditions and 

activities. 
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3.7 TOPIC 4: CLOTHING 
 
Suggested total duration:  20 minutes 
 
Instructor Notes 
 
The specific content of this topic may change as outdoor clothing technology evolves. The main 
considerations to be stressed include (1) the need to avoid cotton and other hydrophilic materials, 
(2) the advantages of layering, and (3) a versatile system including base layers, second layers, 
insulating layers, and waterproof shells. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Compare and contrast commonly used materials for various layers of clothing. 
● Recognize differences in clothing construction and features. 
● Explain the purpose and techniques of layering, venting, and other dressing strategies. 
● Describe the considerations to be used in selecting socks and footwear for backcountry use. 
● Explain how to repair, care for, and maintain personal clothing. 
● Discuss additional clothing needs and considerations for multi day trips. 
● Understand information on Federal Trade Commission “hang tags.” 

 
Preparation Materials and Resources 
 

● Outdoor clothing catalogs and promotional materials or visits from local mountain 
equipment stores 

● Examples of wicking layer, insulation layer, and waterproof shells 
● Examples of vapor barriers 
● Different types of footwear 

 
Vocabulary 
 
Base layer 
Hang tag (Federal Trade Commission information label) 
Insulating layer 
Intermediate layer 
Merino wool 
Polyester 
Polyethylene 
Waterproof breathable fabrics 
 
Essential Content 
 
A. Fiber characteristics 
B. Fabric materials 
C. Insulations 
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D. Dressing strategies 
E. Special clothing needs 
F. Generic vs. trademark names of fibers 
G. Other considerations. 
 
Suggested Demonstrations and Activities 
 

● Ask a representative of a local equipment store to give a presentation on new outdoor fabrics. 
● Demonstrate the water-retention characteristics of samples of cotton, wool, polyester, 

polypropylene, down, and other fabrics commonly worn in the backcountry. 
● Discuss the advantages and disadvantages of vapor barrier layers. 

 
Suggested Questions for Summary Evaluation 
 

● Explain the principle of layered clothing, describing the function of each layer, the materials 
typically used in each, and the advantages and disadvantages of each. 

● Describe the considerations to be used in selecting socks and footwear for use in the field. 
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3.8 TOPIC 5: SLEEPING SYSTEMS 
 
Suggested total duration:  15 minutes 
 
Instructor Notes 
 
In MTR F, this topic can be covered lightly, since the course does not require an overnight field 
session. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Describe the importance of a comfortable, efficient sleeping system in the backcountry. 
● Compare and contrast sleeping bag materials and construction, including down and synthetic 

materials. 
● Explain the importance of understanding temperature variables when choosing a sleeping 

system for backcountry use. 
 
Preparation Materials and Resources 
 

● Various types of sleeping bags 
● Various types of insulating pads 
● Bivy sacks 
● Catalogs and product reviews 

 
Vocabulary 
 
Bivy sack 
Down fill 
Loft 
Synthetic fill 
 
Essential Content 
 
A. Sleeping bag construction and features: down versus synthetic materials 
B. Sleeping systems 
C. Care of sleeping systems: storage, cleaning 
D. Sleeping gear accessories 
      1. Liners and vapor barrier liners (VBL) 
      2. Covers (bivy sacks) 
      3. Storage bags 
      4. Compression bags 
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Suggested Demonstrations and Activities 
 

● Discuss methods for keeping a sleeping bag dry while traveling in the backcountry. 
● Discuss methods for drying a sleeping bag in camp. 
● Discuss methods for cleaning a sleeping bag. 

 
Suggested Questions for Summary and Evaluation 
 

● Describe the advantages and disadvantages of down fill. 
● Describe the advantages and disadvantages of synthetic fill. 
● Design a sleeping system for use in emergencies such as search and rescue operations. 
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3.9 TOPIC 6: EMERGENCY SHELTERS 
 
Suggested total duration:  15 minutes 
 
Instructor Notes 
 
This topic is primarily a subject for the field session(s). Classroom presentations should stress a few 
simple designs based on materials normally carried or found in the field, such as tree branches, tarps, 
cord, skis, and poles. Students should be aware of common improvised shelter types used in the 
snow (such as snow trenches) as well as those used in snow-free conditions.  
 
Instructors must distinguish this topic from the topic of planned shelters, such as snow caves, igloos, 
and tents. An emergency shelter is one that can be assembled within half an hour, using materials 
normally carried in a day pack and materials found in the field. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Describe the purpose of emergency shelters and the features that distinguish them from 
camping shelters. 

● Identify the types of shelters that are appropriate in emergency situations. 
● Explain the techniques necessary in constructing emergency shelters. 

 
Preparation Materials and Resources 
 

● Appropriate materials for constructing and emergency shelter. 
● Photographs, drawings, or other visual aids showing various types of emergency shelters. 
● Allen & Mike’s Really Cool Backcountry Ski Book, by Allen O’Bannon and Mike Clelland 

 
Vocabulary 
 
Bivouac 
Snow cave (not a good emergency shelter) 
Snow trench 
 
Essential Content 
 
A. Definitions and characteristics of emergency shelters 
B. Use of various tools and techniques for shelter construction 
      1. Tarps, tents, shovels, snow saws, reflective cord, Rutschblock cord, other tools 
      2. Skis, poles, avalanche probes 
      3. Natural features and materials 
 
Suggested Demonstrations and Activities 
 
Show photographs of emergency shelters in various stages of construction. 
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Suggested Questions for Summary and Evaluation 
 

● What techniques and materials can be used for ground insulation in an emergency shelter? 
● Describe the safety measures that one must consider when constructing an emergency 

shelter. 
 
Field Activity 
 
Each student should construct an emergency shelter using materials found or carried in the field, 
completing the task within 30 minutes. 
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3.10 TOPIC 7: ESSENTIAL AND GROUP EQUIPMENT 
 
Suggested total duration:  20 minutes 
 
Instructor Notes 
 
In MTR 1, the primary focus of this topic should be the 10 essential systems. Additional subtopics 
may include use of radios and specialized search and rescue gear, appropriate avalanche rescue gear 
for avalanche terrain,  
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Identify and explain the purpose of including the 10 essential categories of equipment for 
both individuals and to groups in backcountry settings. 

● Explain the importance and methods of selecting and checking equipment prior to a trip. 
● Describe techniques of organizing personal and group equipment. 

 
Preparation Materials and Resources 
 

● Instructors’ day packs and SAR packs 
● Patrol radios 
● Avalanche rescue gear 

 
Vocabulary 
 
Ten essentials (systems and functions, not items) 
 
Essential Content 
 
A. Individuals’ essential equipment 
      1. The ten essentials (systems and functions) 

o Navigation system 
o Sun protection system 
o Insulation system 
o Illumination system 
o First aid system 
o Fire-building system 
o Emergency repair system 
o Nutrition and sanitation system 
o Hydration system 
o Emergency shelter system 

 
      2. Shovel for snow country 
      3. Avalanche safety tools (avalanche transceiver, probe, shovel) 
      4. Packs appropriate for day trips and overnight trips 
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B. Group equipment 
      1. Radio, hi-gain antennas 
      2. Stove, fuel, pot 
      3. Snow saw 
      4. Thermometer 
      5. Repair kit 
 
Suggested Demonstrations and Activities 
 
Show the contents of several patrollers’ day packs and SAR packs. 
 
Suggested Questions for Summary and Evaluation 
 

● Name the ten essential systems. 
● For each system, describe pieces of gear that can be parts of it. 
● Review local patrol and SAR radio protocols. 
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3.11 TOPIC 8: TRAVEL EQUIPMENT 
 
Suggested total duration:  20 minutes 
 
Instructor Notes 
 
In classroom sessions, the main purpose of this topic is to ensure that students are sufficiently aware, 
well equipped, and experienced to participate successfully in the field sessions. During the field 
sessions, instructors can focus on additional topics, such as snow travel, backcountry ski and 
snowshoe technique, and appropriate use of specialized equipment such as ice axes and crampons. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Identify the benefits and drawbacks of various types of equipment used in backcountry 
travel. 

● Learn about different equipment styles. 
● Learn about waxes and climbing skins used for ski mountaineering. 
● Examine various accessories useful for backcountry travel. 
● Demonstrate techniques for field repair of travel equipment. 

 
Preparation Materials and Resources 
 
Instructors may wish to display various types of backcountry travel equipment (Telemark skis, 
alpine touring skis, snowshoes, splitboards, etc.).  
 
Vocabulary 
 
AT – Alpine Touring 
DIN – Deutsche Industrie Norm 
NNN – New Nordic Norm 
NTN – New Telemark Norm 
Randonee  
Ski crampons (harscheisen) 
Snowshoe 
SNS – Salomon Nordic System 
Splitboard 
Tech binding – Dynafit AT boot-binding system 
Whippet (ski pole with self-arrest pick) 
 
Essential Content 
 
A. Characteristics, advantages, disadvantages of types of travel equipment 
B. Waxes, no-wax base, climbing skins 
C. Accessories 
     1. Poles 
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     2. Ski crampons 
     3. Safety leashes 
     4. Repair kit for binding, snowshoes, poles 
B. Pack large enough to carry personal, group, and SAR equipment 
 
Suggested Demonstrations Activities  
 
Demonstrate several rudimentary repair techniques. For example, it may be useful to demonstrate 
how to repair a stripped binding screw with a posidrive screw, steel wool, and Super Glue. 
 
Suggested Questions for Summary Evaluation 
 
Instructors should use this portion of the course to determine what travel equipment students will be 
using in the field and to find out students’ experience and competency levels with the equipment 
that they plan to use. 
 
 
 



66 
 

3.12 TOPIC 9: NAVIGATION 
 
Suggested total duration:  50 minutes 
 
Instructor Notes 
 
For many students, backcountry navigation will be among the most demanding topics in the course. 
By the end of the course students should be able to read a topographic map, to use map and compass 
to navigate, to plot their position on a map, and to report position to others. Instructors may want to 
assign some read-ahead materials and a preliminary take-home quiz to encourage students to spend 
time studying navigation outside of the classroom and field sessions. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Orient a topographic map, compensating for local magnetic declination. 
● Explain how to determine and adjust for magnetic declination on a map and on a compass. 
● Use a scale to measure distance on a map. 
● Identify five elements of the legend on a topographic map. 
● Read contour lines on a topographic map and identify their relationship to physical objects 

on the ground. 
● Plot a bearing from a given point on a topographic map. 
● Plot their location using map and compass by resection (intersecting lines of position). 
● Explain plotting one’s position by being at a mapped point. 
● Determine the bearing between two points and the back azimuth on a map. 
● Demonstrate the ability to take a bearing on a selected object, expressing it in both true and 

magnetic degrees (compass). 
● Plot a coordinate using the primary coordinate systems in your area of operation (Latitude-

Longitude, UTM, US National Grid system). 
● Understand the necessity of including the datum when reporting or plotting coordinates. 

 
Preparation Materials and Resources 
 

● Spicker, Monica and Frank Rossi, Navigation, 2013. [Addendum to MTR Manual Chapter 
9] MTRNavigationPDF.PDF, download retrievable from National Ski Patrol website 
(January 2016). 

● Topographic maps and other types of maps (for the area(s) of the field work) 
● Rulers with tenths of inches 
● UTM grids www.maptools.com 
● Latitude-longitude rulers   www.maptools.com  
● Magnetic Declination Calculator  www.ngdc.noaa.gov/geomag-web/#declination 
● NAD27-WGS84 converter  www.ngs.noaa.gov/cgi-bin/nadcon.prl 
● US National Grid converter  www.ngs.noaa.gov/TOOLS/usng.html 
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Vocabulary 
 
Aiming off 
Attack point 
Back azimuth 
Backsight 
Catchline 
Collection point 
Coordinates:  Latitude and Longitude, UTM, USNG 
Datum:  NAD27, NAD83, WGS84 
Foresight 
Handrail 
Magnetic declination 
Resection (often incorrectly called triangulation or trilateration) 
Topographic map 
 
Essential Content 
 
A. Maps 
B. Map scale 
C. Topographic (contour) maps 
D. Datum 
     1. NAD27 
     2. NAD83 and WGS84 
E. Coordinates systems 
     1. Latitude-longitude 
     2. UTM 
     3. USNG 
F. Magnetic compass 
G. Magnetic declination  
H. Orienting a map 
I.  Using a compass in the field 
J. Transferring a line of travel to a map 
K. Resection (intersecting lines of position) 
L. Navigation techniques 
 
Suggested Demonstrations and Activities 
 

● Discuss latitude and longitude and the different ways to report coordinates (degrees-
minutes-seconds, degrees-decimal minutes, decimal degrees) 

● Discuss the UTM coordinate system. 
● Discuss the US National Grid system and its relationship to the UTM system. 
● Explain the need for a datum and the difference in a location’s coordinates in different 

choices of datum. 
● Explain the parts of a compass. 
● Adjust compasses for local magnetic declination. 
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Suggested Questions for Summary and Evaluation 
 

● Give examples of the following types of features that topographic maps include: 
o Elevations 
o Contours lines 
o Geographic features 
o Man-made features 
o Declination 

● How small must terrain features, such as dips and cliffs, be not to be shown by the contours 
of a map? 

● Name at least three attributes of a compass suitable for mountain travel and rescue. 
● Under what conditions can a magnetic compass become demagnetized? 
● Measured in degrees, what is the difference between a backsight and a foresight at a given 

point? 
● Define resectioning 
● Define the following terms for route-finding techniques useful when visibility is poor: 

 1. Aiming off 
 2. Attack point 
            3. Catchline 
 4. Collection point 
            5. Handrail 
 
Field Activities 
 

● Demonstrate the ability to navigate between four selected points in your primary search area 
for a minimum distance of 0.5 miles with no more than four degrees of deviation, using map, 
compass, GPS. 

 
● Demonstrate the ability to navigate around an obstacle blocking your selected path while 

staying on course, using a compass and distance estimates. 
 

● Demonstrate the ability to locate the group’s position on a map and to report the coordinates 
in at least two formats. 
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3.13 TOPIC 10: BACKCOUNTRY HAZARDS 
 
Suggested total duration: 20 minutes 
 
Instructor Notes 
 
MTR F students should be aware of the major categories of backcountry and mountaineering 
hazards, including the distinction between objective and subjective risks. Students should be 
competent at managing the hazards that are most prominent in their region, including but not limited 
to rock fall, lightning, and stream crossings. 
 
The chapter includes material on avalanche hazards. However, MTR F does not allow enough time 
for adequate treatment of avalanche risk management and rescue. Students who wish to pursue this 
topic further should take formal coursework, such as NSP’s level 1 avalanche courses. (Completion 
of level-1 avalanche training is a prerequisite for MTR 2.) 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Review general classifications of mountain hazards. 
● Identify the differences between objective and subjective risks. 
● Review risk management techniques for some of the most commonly encountered hazards. 
● Discuss how to cultivate good judgment in the alpine setting. 

 
Preparation Materials and Resources 
 

● McDonald, Dougal (ed.), Accidents in North American Climbing, American Alpine Club, 
Golden, CO, published annually since 1948. 

● Accident statistics from land managers at local recreation sites 
 
Vocabulary 
 
Bergschrund 
Crevasse 
Moat 
Moraine 
Moulin 
Rock fall 
Rock glacier 
Tree well 
Whiteout 
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Essential Content 
 
A. Specific terrain hazards 
      1. Rock fall 
      2. Weather 
            a. Lightning 
b. Precipitation 
            c. Whiteouts 
            d. Wind 
      3. Stream crossings 
      4. Tree-related hazards 
           a. Falling trees (especially in beetle-killed forests) 
           b. Tree wells 
      5. Glacier hazards 
           a. Crevasses 
           b. Bergschrunds and moats 
           c. Moraines 
           d. Moulins 
           e. Rock glaciers 
           f. Icefalls 
      6. Avalanche and snow hazards 
a. The avalanche triangle (including human factors) 
b. Cornices 
c. Slab avalanches 
d. Wet snow avalanches 
e. Ice fall 
B. Environmental hazards 
      1. Hypoxia, chronic 
      2. Dehydration and overhydration 
      3. Frostbite 
      4. Hypothermia 
      5. Hyperthermia (heat exhaustion, heat stroke) 
      6. Inability to acclimatize 
      7. Acute Mountain Sickness (AMS) 
      8. High altitude pulmonary edema (HAPE) 
      9. High altitude cerebral edema (HACE) 
C. Good judgment 
      1. Knowledge and awareness 
      2. Time management 
      3. Avoiding compounded errors 
      4. Decision-making framework 
 
Suggested Demonstrations and Activities  
 
With the aid of topographic maps and photographs, identify as many hazards as possible in the 
terrain in which the field sessions will take place. 
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Suggested Questions for Summary and Evaluation 
 

● What is the difference between objective and subjective risks?  Give examples pertinent to 
mountain travel and rescue. 

● What mountaineering hazards might affect search and rescue operations in your area of 
operations? 

● Discuss how to cultivate good group dynamics and group decision-making judgment in the 
alpine setting. 
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3.14 TOPIC 11: ENVIRONMENTAL AWARENESS AND CAMPING 
 
Suggested total duration: 20 minutes 
 
Instructor Notes 
 
For MTR F, instructors can treat the camping portion of this topic lightly, since the course does not 
require an overnight field session. It is still important to cover the leave-no-trace principles. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Identify camping techniques and procedures that minimize adverse impacts on the 
environment. 

● Describe various accepted methods of waste disposal. 
● Be aware of, understand and follow regulations designed to protect the environment. 

 
Preparation Materials and Resources 
 

● How to Shit in the Woods, by Kathleen Meyer, or similar texts 
● Allen & Mike’s Really Cool Backcountry Ski Book, by Allen O’Bannon and Mike Clelland 

 
Vocabulary 
 
Leave-no-trace principles: 

1. Plan ahead and prepare 
2. Travel and camp on durable surfaces 
3. Dispose of waste properly 
4. Leave what you find 
5. Minimize campfire impacts 
6. Respect wildlife 
7. Be considerate of other visitors 

 
Essential Content 
 
A. Environmental impacts 
      1. Washing 
      2. Garbage 
      3. Sanitation 
      4. Local regulation 
B. External heat (fire building) 
C. Camping 
      1. Camp selection 
      2. Camping essentials 
           a. Shelters 
                i.  Tents 
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                ii. Snow caves 
                iii. Igloos and quinzhees 
           b. Food storage 
           c. Stoves 
           d. Water 
           e. Washing 
           f. Garbage 
           g. Sanitation 
           h. Fire building 
D. Backcountry ethics 
      1. Respect wildlife 
      2. Be considerate of other visitors 
 
Suggested Demonstrations and Activities 
 
In the classroom: 
 

● With the help of topographic maps, identify possible campsites for the field session(s).  
● Discuss methods for food storage in camp. 
● Discuss methods for waste disposal, including the specific methods to be used in the field 

sessions. 
 
Suggested Questions for Summary and Evaluation 
 

● What are the attributes of a good campsite? 
● List and discuss the seven leave-no-trace principles. 
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3.15 TOPIC 12: WEATHER 
 
Suggested total duration:  30 minutes 
 
Instructor Notes 
 
Although instructors should devote some time to the basic principles of weather and weather 
forecasting, it is important to stress the need to obtain weather and avalanche forecasts and to know 
the times of sunrise and sunset before going into the field. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Explain characteristics of weather patterns on a regional and local level. 
● Describe the significance of cloud formations in forecasting weather. 
● Describe other indicators of changing weather. 
● Discuss the influences of local topography on weather. 
● List sources of current weather forecasts for the intended trip area. 
● Recognize the impact of weather on trip planning, execution, and search and rescue. 

 
Preparation Materials and Resources 
 

● www.noaa.org 
● Mountain Weather by Jeff Renner 

 
Vocabulary 
 
Adiabatic lapse rate 
Cold front 
Dew point 
NOAA weather radio 
Warm front 
 
Essential Content 
 
A. Basic concepts 
B. Clouds 
C. Fronts 
D. Wind 
E. Humidity, Dew point, and Precipitation 
F. Temperature 
G. Regional and General weather pattern considerations 
H. Local considerations 
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Suggested Demonstrations and Activities 
 

● Review the National Weather Service online forecast before each field day. 
● If appropriate, review access to NWS radio forecasts on portable radios. 
● Find the current and predicted path of the jet stream and discuss its implications for the 

weather forecast. 
 
Suggested Questions for Summary and Evaluation 
 

● Review the weather forecast before each field session and discuss the implications of the 
forecast for group decision-making. 

● What are the implications of a low pressure system moving into your region?  What are the 
implications of a high pressure system moving into your region? 
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3.16 TOPIC 13: GROUP DYNAMICS 
 
Suggested total duration:  20 minutes 
 
Instructor Notes 
 
MTR F students should be aware of the importance of good group dynamics. the behaviors that 
contribute to it, and the stresses that environmental factors, accidents, and mismatched objectives 
can place on group decision-making. 
 
Instructors should impress on students the importance of good group dynamics for successful 
completion of the course. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Explain the differences in group dynamics between a party of backcountry recreationists and 
a team of rescuers on an Incident Command System operation. 

● Identify at least three leadership skills. 
● Describe four good group habits. 
● Explain decision-making traps in group settings, and identify at least three. 

 
Preparation Materials and Resources 
 

● McDonald, Dougal (ed.), Accidents in North American Climbing, American Alpine Club, 
Golden, CO, published annually since 1948. 

 
Vocabulary 
 
Heuristic traps: commitment, familiarity, scarcity, social proof 
 
Essential Content 
 
A. Leadership: a commitment to the success of the group 
      1. Leadership styles 
B. Teamwork 
      1. Good group habits 
           a. Established trailhead protocols 
           b. Time management 
           c. Periodically regrouping and sweeping 
           d. Protocols at trail’s end 
C. Stress Management 
      1. Flexible, analytic frame of mind 
      2. Avoiding compounding errors 
D. Decision-making traps 
      1. Familiarity 
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      2. Social proof 
      3. Commitment 
      4. Scarcity 
      5. Fear of being a party pooper 
      6. Poorly matched abilities 
      7. Guide-client mentality 
      8. Separating the group inadvertently 
      9. Failure to put rescuers first. 
E. Threes rules before separating 
      1. Having a purpose 
      2. Checking each subgroup’s preparation 
      3. Making a plan for getting back together. 
 
Suggested Demonstrations and Activities  
 
Assign students to read and present examples of decision-making errors in recent issues of Accidents 
in North American Climbing, published annually by the American Alpine Club. 
 
Suggested Questions for Summary and Evaluation 
 

● List four good group habits for backcountry travel. 
● Name four heuristic traps in backcountry decision-making. 
● What rules should a group follow before splitting up? 
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3.17 TOPIC 14: BACKCOUNTRY MEDICAL EMERGENCIES 
 
Suggested total duration:  40 minutes 
 
Instructor Notes 
 
Many students will be OEC Technicians. These students should already possess solid knowledge of 
the principles of emergency care for most backcountry trauma and medical problems. In this case 
MTR F should focus on the special considerations that arise in the backcountry or other remote 
settings, where standard emergency medical equipment may not be available and access to more 
definitive medical care may require many hours, possibly more than a day. 
 
For students having less rigorous emergency medical training, MTR F does not provide the medical 
training typically required for search team members in search and rescue operations. For these 
students, this topic can serve as a brief introduction to several types of emergencies most likely to 
be encountered in wilderness and mountain settings. Instructors may wish to discuss opportunities 
for additional medical training. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Explain the differences between providing emergency medical care in the backcountry 
setting versus a serviced ski area or other accessible location. 

● Describe what high-altitude illness is and how it can be treated in the backcountry. 
● Explain some of the symptoms of both heat-related illness and cold-related illness. 
● Describe the more common traumatic injuries that occur in the backcountry. 
● List a few of the items that can be used for improvised splints and stabilization devices when 

treating fractures and other injuries. 
 
Preparation Materials and Resources 
 

● National Ski Patrol (Edward C. McNamara, David H. Johe, Deborah A. Endly, editors), 
Outdoor Emergency Care: A Patroller’s Guide to Medical Care, 6th edition, Jones and 
Bartlett Learning, Burlington, MA, 2020. 

 
● Bezruchka, Stephen, Altitude Illness: Prevention and Treatment, 2nd edition, Mountaineers 

Books, Seattle, 2005. 
 

● Giesbrecht, Gordon G., and James A. Wilkerson Hypothermia Frostbite and other Cold 
Injuries, 2nd edition, Mountaineers Books, Seattle, 2006. 

 
● Houston, Charles, Going Higher: Oxygen, Man, and the Mountains, 5th edition, 

Mountaineers Books, Seattle, 2005. 
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Vocabulary 
 
AMS – Acute mountain sickness 
Full thickness frostbite 
HACE – High altitude cerebral edema 
HAPE – High altitude pulmonary edema 
Mild hypothermia (core temperature 34-35 C) 
Moderate hypothermia (core temperature 30-34 C) 
Partial thickness frostbite 
Severe hypothermia (core temperature below 30 C) 
Superficial frostbite 
 
Essential Content 
 
A. High-altitude illness 
      1. Acute mountain sickness 
      2. High altitude pulmonary edema  
      3. High altitude cerebral edema 
      4. Prevention strategies 
B. Heat-related illness 
      1. Heat Cramps 
      2. Heat Exhaustion 
      3. Heat Stroke 
C. Cold-related Illness 
      1. Hypothermia 
      2. Frostbite 
      3. Cold-injury prevention in the backcountry 
D. Criteria for immediate evacuation 
     1. Altered mental status 
     2. Persistent ataxia 
     3. Respiratory distress or rales 
     4. Cyanosis 
     5. Persistent nausea or vomiting 
 
Additional topics if time permits: 
E. Burns 
      1. Thermal 
      2. Sunburn 
      3. Windburn 
      4. Snow blindness 
F. Traumatic Injuries 
     1. Blisters 
     2. Strains and sprains 
     3. Dislocations 
     4. Fractures 
     5. Head, neck, and spine injuries 
     6. Bleeding 
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     7. Internal injuries 
G. Medical illness 
     1. Heart attack 
          a. CPR in the backcountry guidelines 
     2. Stroke or brain attack 
     3. Anaphylaxis 
     4. Diabetes 
     5. Asthma 
 
Suggested Demonstrations and Activities 
 

● Show and discuss the contents of various backcountry medical kits. 
● Demonstrate a hypothermia wrap. 
● Illustrate the use of a pulse oximeter. 
● Demonstrate an improvised traction splint, an improvised sling and swathe using safety 

pins and webbing instead of cravats, an improvised cervical collar using a SAM splint. 
 
Suggested Questions for Summary and Evaluation 
 

● Discuss the management of a patient with acute mountain sickness deep in the 
backcountry. 

● Describe the differences between the signs and symptoms of heat exhaustion and those of 
heat stroke. 

● What is the difference between triage in ordinary trauma settings and triage in the case of 
multiple lightning-strike patients? 

● List criteria for immediate evacuation of a patient from the backcountry, whether or not 
you know what’s wrong with the patient. 
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3.18 TOPIC 15: SEARCH AND RESCUE BASICS 
 
Suggested total duration:  40 minutes 
 
Instructor Notes 
 
Instructors do not need to cover the Incident Command System, since students will have completed 
the National Incident Management System courses IS-100.b and IS-700.a.  
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Identify the major elements and their sequences in a search plan. 
● Describe the five core phases of a search and rescue (SAR) operation. 
● Identify at least two search tactics for locating a subject in the least possible time. 
● Describe search theory and its components. 
● Describe the basic principles of the Incident Command System and its use in search and 

rescue operations. 
 
Preparation Materials and Resources 
 

● Online NIMS/ICS Courses http://training.fema.gov/IS/NIMS.aspx. Courses listed in 
boldface below are required for MTR 1. 

 
o IS-100 Introduction to Incident Command System 
o IS-200 ICS for Single Resources and Initial Action Incidents 
o IS-700 National Incident Management System (NIMS) An Introduction 
o IS-800 National Response Framework: An Introduction 

 
● GAR (Green-Amber-Red) Model for calculating risk in Coast Guard operations: 

http://www.uscg.mil/hq/nsfweb/foscr/ASTFOSCRSeminar/Presentations/Safety/ORM-
GAR.pdf 

● Lost Person Behavior, Robert Koester, book or mobile application 
 
Vocabulary 
  
Search 
Rescue 
Recovery 
ALAST (Alert, Locate, Access, Stabilize, Transport) 
Point last seen (PLS) 
Last known point (LKP) 
Initial planning point (IPP) 
Search segment or area 
Incident Command, Incident Commander (IC) 
Incident Command System (ICS) 
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National Incident Management Systems (NIMS) 
Single Resource 
Strike Team (same kind and type of resources having a common leader) 
Task Force (different kinds or types or resources having a common leader) 
 
Essential Content 
 
A. Government agency responsible for SAR 
B. SAR Preplan 
C. Five Phases of Rescue 
      1. Alert 
      2. Locate 
      3. Access 
      4. Stabilize 
      5. Transport\ 
D. Backcountry cell phone use tips 
E. Conducting a SAR Operation 
      1. Search theory 
      2. Search strategies 
      3. Search tactics 
           a. Bastard search 
           b. Hasty (immediate) search 
           c. Grid search 
           d. Clues 
           e. Search resources 
 
Suggested Demonstrations and Activities  
 
Conduct a table-top SAR exercise, followed by a review to identify the major principles that students 
used (or failed to use). 
 
Suggested Questions for Summary and Evaluation 
 

● What government agency is responsible for SAR in your area? 
● What are the five phases of a SAR operation? 
● List two strategies for locating the subject of a SAR operation. 

 
Field Activity 
 
A search and rescue exercise is a required field activity for MTR F; see guidelines for field sessions 
below. 
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3.19 TOPIC 16: EMERGENCY RESCUE TECHNIQUES 
 
Suggested total duration:  60 minutes 
 
Instructor Notes 
 
Much of the content of this topic focuses on rescue rigging. The emphasis in MTR F is on students’ 
awareness of rescue rigging systems, meaning they should be able to tie the required knots and, 
under supervision, should assemble systems for lowering and raising a rescue load and for rappelling 
on steep-angle terrain. This topic also serves the Nordic Senior program and the Certified program. 
 
NSP does not teach or certify instructors in high-angle rescue. Therefore, instructors must respect 
the terrain guidelines described in Chapter 2. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Explain a few of the differences between ski resort and backcountry rescues, including some 
of the unique challenges backcountry rescuers face. 

● Tie the following ten knots: 
o Figure-eight on a bight 
o Figure-eight follow-through 
o Figure-eight bend (Flemish bend, for joining two ropes) 
o Clove hitch 
o Münter hitch 
o Double Münter hitch 
o Three-wrap Prusik 
o Autoblock (for rappel back-up) 
o Water knot (to join strands of webbing) 
o Improvised harness 

Instructors may add knots to this list based on local protocols. 
● Define critical point analysis, white board analysis, and the whistle stop test; and why these 

assessments are vital to successful rescue planning. 
● Describe various types of roped rescue equipment (e.g. ropes, carabiners, harnesses) and 

proper care and maintenance. 
● Describe the basic principles and techniques of rescue rigging: lowering systems, raising 

systems, and rappelling. 
● Explain the importance of properly approaching, loading, and unloading patients and 

equipment from a rescue helicopter. 
 
Preparation Materials and Resources 
 

● Technical Rescue Riggers Guide, Fourth Edition, by Rick Lipke 
● Online Interagency Aviation Training: A100 Basic Aviation Safety: see 

https://www.iat.gov/default.asp. 
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Vocabulary 
 
Autoblock 
Bollard 
Clove hitch 
C-rig 
Decent Control Device (DCD) 
Double Münter hitch 
Figure-of-eight follow through knot 
Figure-eight on a bight 
Flemish bend (figure-eight joining knot) 
Improvised harness 
Münter hitch 
Purcell Prusik 
Prusik hitch 
Theoretical mechanical advantage 
T-slot 
VT Prusik 
Water knot 
Whistle stop test 
White board analysis 
Wrap-three, pull-two anchor 
Z-rig  
 
Essential Content 
 
A. Ski resort versus backcountry rescues 
B. Critical thinking 
      1. White board analysis 
      2. Critical point analysis 
      3. Whistle stop test 
C. Rescue philosophy (see GAR Model in Topic 15) 
D. Terrain classification 
      1. Flat (0 to 15 degrees) 
      2. Low angle (15 to 30 degrees) 
      3. Steep angle (30 to 60 degrees) 
      4. High angle (60 degrees or greater) 
     (NSP does not teach or certify instructors in high-angle rescue) 
E. Rescue Safety 
     1. Patient safety 
     2. Training 
F. Rescue equipment 
     1. Ropes 
     2. Accessory cord 
     3. Webbing 
     4. Carabiners 
     5. Pulleys 
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     6. Descent Control Devices (DCDs) 
a. Hands-free stop and Whistle Test 
b. ATC and similar tube-style belay devices with carabiner-redirect (Component-Based 

Rescue System) 
c. Conterra Scarab with hands-free stop 
d. MPD, Maistro, and Clutch 

 
     7. Harnesses 

 8. Litters 
G. Knot tying:   

1. Figure-eight on a bight 
2. Figure-eight follow-through 
3. Figure-eight bend (Flemish bend, for joining two ropes) 
4. Clove hitch 
5. Münter hitch 
6. Three-wrap Prusik 
7. Autoblock (for rappel back-up) 
8. Water knot (to join strands of webbing) 
9. Improvised harness 
10. All rescue knots should be dressed with four-inch tails. 
11. Instructors may add knots to this list in accordance with local protocol. 

H. Rigging systems 
      1. Anchors 
      2. Lowering system (for a rescue load) 
      3. Raising system (3:1 Z-rig raising system)      

12. Twin-tensioned systems vs. belay systems 
I. Transportation 
      1. Patient packaging 
      2. Helicopters 
 
Suggested Demonstrations and Activities 
 

● Conduct a knot clinic in which students demonstrate proficiency in tying all required knots. 
Discuss the importance of dressing a knot and maintaining four-inch tails on rescue knots. 

● On the classroom floor, lay out a lowering system, raising systems with 2-1 and 3-1 
mechanical advantage, and a rappelling system, in preparation for field exercises. 

 
Suggested Questions for Summary and Evaluation 
 
Instructors should ensure that students have mastered the appropriate knots before the field 
session(s). This way, time in the field can be devoted to building and understanding the rescue 
rigging systems. 
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3.20 MTR F FIELD SESSIONS 
 
 
MTR F requires at least one and preferably more than one field session to assess students’ 
backcountry travel abilities and to practice skills, such as rope rescue systems, navigation, and 
emergency shelter construction. 
 
A student in an MTR 1 course who cannot attend the required overnight field session may qualify 
for completion of MTR F, provided he or she meets all MTR F field-session requirements. 
 
Sample objectives for MTR F field sessions are listed below. 
 
Sample Objectives for a Single-Day Field Session 
 
Students must: 
 

1. Travel at least 2 kilometers over backcountry terrain, preferably snow-covered terrain. 
2. Demonstrate adequate levels of fitness to participate in mountain search and rescue 

operations. 
3. Demonstrate acceptable choices of clothing, food and water, equipment, and travel 

equipment. 
4. Demonstrate the construction of an acceptable emergency shelter. 
5. Build a sustainable fire. 
6. Participate in a search and rescue exercise. This exercise may be conducted at night, at the 

discretion of the Instructor of Record. 
 
Instructors will: 
 

7. Review how to orient a map using terrain features in the field. 
8. Review how to plot the party’s current location in the field using map and compass with 

resection (intersecting lines of position). 
9. Review techniques for following a compass bearing in the field for at least 200 meters. 
10. Review how to estimate distance traveled in the field. 
11. Review how to construct rope-rescue systems, including: 

● Anchors using trees, other natural features or other anchoring techniques 
● Raising systems with 2:1 and 3:1 ideal mechanical advantage 
● Lowering systems 
● Hands-fee stop methods for raising and lowering systems 
● Rappelling with a belay device and autoblock. 
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CHAPTER 4: MOUNTAIN TRAVEL AND RESCUE  1 
 
 
4.1 CHAPTER OVERVIEW 
 
General Course Information 
  
Sample MTR 1 Syllabus  
 
Part 1 Survival 
 Topic 1: Body Temperature Regulation  
 Topic 2: Water and Hydration  
 Topic 3: Nutrition  
 Topic 4: Clothing  
 Topic 5: Sleeping Systems 
 Topic 6: Emergency Shelters  
 Topic 7: Essential and Group Equipment  
 
Part 2 Travel 
 Topic 8: Travel Equipment 

Topic 9: Navigation 
 Topic 10: Backcountry Hazards 
 
Part 3 Backcountry Considerations 
 Topic 11: Environmental Awareness and Camping 
 Topic 12: Weather 
 Topic 13: Group Dynamics 
 Topic 14: Backcountry Medical Emergencies 
 
Part 4 Search and Rescue 
 Topic 15: Search and Rescue Basics 
 Topic 16: Emergency Rescue Techniques 
 
Part 5 MTR 1 Field Sessions 
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4.2 GENERAL COURSE INFORMATION 
 

Mountain Travel and Rescue 1 provides students with the knowledge and skills to participate as 
strike team and task force members in search and rescue operations in mountainous terrain and 
winter conditions. MTR 1 requires an overnight field session to verify that students have the skills 
and knowledge needed for overnight operations. Instructors should cover required all skills, while 
keeping material at the appropriate level. MTR 1 emphasizes awareness of skills and ability to 
execute them in the presence of and possibly with guidance from an instructor. 
 
MTR 1 requires classroom and field sessions focusing on navigation skills, patient care, and search 
and rescue situations. The medical topics covered in MTR 1 can serve as a review for ski patrollers 
who have completed NSP’s Outdoor Emergency Care course or as an introduction for students who 
do not have comparable emergency care training. But MTR 1 alone does not suffice to meet the 
emergency medical care requirements for most search and rescue groups.  
 
Prerequisites 

There are no formal prerequisites aside from the capacity to participate in all classroom and field 
sessions. Before successfully completing MTR 1, each student must complete the following 
National Incident Management System courses, available free and online:6 

● IS-100 (Introduction to the Incident Command System) 
● IS-700 (National Incident Management System (NIMS) An Introduction). 

 
Time commitment 

● Adequate classroom preparation training prior to the field sessions. Most MTR 1 courses 
require at least 12 hours of classroom instruction in addition to field instruction. 

 
● At least one overnight field session, normally preceded by a separate, one-day field session 

to ensure that (1) students are well prepared for the overnight trip and (2) they demonstrate 
their abilities to function comfortably in an extended search and rescue event. Overnight 
camping must be either in tents or in improvised shelters. 

 
Fees 
 
National: none 
Division: varies 
Local:  varies; local fees should cover any course expenses and required permit fees. 
 
Credential  
 
NSP Certificate of Achievement. 

 
6 Materials, tests, and certification instructions are retrievable at the following URL: 
http://training.fema.gov/IS/NIMS.aspx. 
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Continuing education or refresher requirement  
 
NSP recommends participating in an MTR field session or MTR Enhancement Clinic at least every 
three years. 
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4.3 SAMPLE SYLLABUS FOR MTR 1 
 
Note:  This syllabus is just an example of how to orchestrate an MTR 1 course. Instructors may 
adopt different numbers of classroom and field sessions and present topics in different orders, with 
different amounts of time allotted, provided the course meets the essential requirements of MTR 1. 
 
Classroom Session 1 (4 hours) 
 
Introductions and paperwork       15 minutes 
Overview of the course       15 minutes 
 
Topic 1: Body Temperature Regulation     30 minutes 
Topic 2: Water and Hydration       15 minutes 
 
Break          10 minutes 
 
Hands-on activity: eight essential knots     30 minutes 
Topic 3: Nutrition        20 minutes 
Topic 4: Clothing        20 minutes 
 
Break          10 minutes 
 
Topic 5: Sleeping Systems       15 minutes 
Topic 6: Emergency Shelters       15 minutes 
 
Break          10 minutes 
 
Topic 7: Essential and Group Equipment     35 minutes 
          240 minutes 
 
Classroom Session 2 (4 hours) 
 
Topic 8 Travel Equipment       20 minutes 
Topic 9 Navigation        50 minutes 
 
Break          10 minutes 
 
Hands-on topic: route planning using maps     30 minutes 
Topic 10: Backcountry Hazards      20 minutes 
Topic 11: Environmental Awareness and Camping    20 minutes 
 
Break          10 minutes 
 
Topic 12: Weather        30 minutes 
Topic 13: Group Dynamics       20 minutes 
 
Break          10 minutes 
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Discussion of field sessions: locations, maps, expectations   20 minutes 
          240 minutes 
 
 
Classroom Session 3 (4 hours) 
 
Topic 14: Backcountry Medical Emergencies    40 minutes 
 
Break          10 minutes 
 
Topic 15: Search and Rescue Basics       40 minutes 
 
Break          10 minutes 
 
Topic 16: Emergency Rescue Techniques 1: anchors and raising systems 60 minutes 
Topic 15: Emergency Rescue Techniques 2: anchors, lowering, rappelling 60 minutes 
Discussion of overnight field session      20 minutes  
          240 minutes  
 
 
Single-Day Field Session (7 hours) 
 
Remark: A single-day field session is not required for MTR 1. However, instructors should strongly 
consider holding a single-day field session in advance of the overnight field session. Doing so (1) 
allows for a less cramped schedule during the overnight field session and (2) allows instructors to 
assess students’ fitness and level of preparation for spending a longer time in the field. 
 
Trailhead protocols: sign-in, equipment, weather and avalanche review 30 minutes 
Travel to site(s) (at least 2 km)      60 minutes 
Emergency shelter and fire building skill demonstration   90 minutes 
Navigation skills review and practice      90 minutes 
Travel to trailhead        60 minutes 
 
Rope rescue skills review and practice: anchors, raising systems,  
lowering systems, rappelling       75 minutes 
End of session protocols: equipment return, sign-out    15 minutes 
          420 minutes 
 
 
Overnight Field Session (1 night) 
Note:  This schedule allows several hours each day for ordinary camping activities, to provide time 
for meals, clothing adjustments, and personal activities. A key aspect, in addition to the skill-
oriented session, is for students to demonstrate the fitness levels and outdoor skills needed to stay 
safe and comfortable in the backcountry environment. 
 
Day 1 
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Trailhead protocols: sign-in, equipment, weather and avalanche review 30 minutes 
Travel to site         90 minutes 
Camp set-up         90 minutes 
Navigation exercise        60 minutes 
Night search exercise        120 minutes 
 
Day 2 
 
Course review and discussion       60 minutes 
Travel to trailhead        90 minutes 
End-of-session protocols: equipment return, sign-out   15 minutes 
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4.4 TOPIC 1: BODY TEMPERATURE REGULATION 
 
Suggested total duration:  30 minutes 
 
Instructor Notes 
 
Humans possess limited capacity to regulate their core body temperature in the outdoor 
environment. In North America, most mountain ranges challenge our metabolisms and our skills at 
maintaining a stable core temperature. Mastery of this topic is a prerequisite to participation in any 
field session 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● List, describe and give examples of how the body generates heat. 
● List, describe and give examples of five ways in which the body losses heat. 
● Learn methods to control the body’s energy balance. 

 
Preparation Materials and Resources 
 
The National Oceanographic and Atmospheric Administration Wind Chill Chart3F

7 can be a useful 
focus of discussion. 
 
Vocabulary 
 
Conduction loss 
Convection loss 
Evaporation loss 
Respiration loss 
Radiation loss 
Wind chill 
 
Essential Content   
 
Students should understand the following concepts: 
 
A. Heat gain 
B. Heat loss 
C. Control of body temperature 
D. Personal requirements: air, shelter, water, food, will to live 
      
 
 

 
7Retrievable at http://www.nws.noaa.gov/om/windchill/ 
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Suggested Demonstrations and Activities 
 
Demonstrate the water-retaining properties of cotton versus the hydrophobic and wicking properties 
of synthetic materials such as polyester and polypropylene. 
 
Suggested Questions for Summary and Evaluation 
 

● Test students’ abilities to define the words listed above under “Vocabulary.’ 
● Ask students how to combat the effects of conduction, convection, evaporation, respiration, 

and radiation losses in a patient in the field. 
● Ask students to prioritize the five essential survival needs: air, shelter, water, food, will to 

live. 
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4.5 TOPIC 2: WATER AND HYDRATION 
 

Suggested total duration:  15 minutes 
 
Instructor Notes 
 
The main emphases in this topic should be (1) the meaning and importance of proper hydration, (2) 
methods for ensuring the safety of backcountry water supplies, and (3) appropriate amounts of water 
to carry and water storage requirements in various backcountry settings. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● List three ways the body loses water. 
● Describe the symptoms and effects of dehydration and proper hydration. 
● Describe hydration needs for different activity levels and climatic conditions. 
● Compare and contrast benefits and detriments of fluids other than water. 
● Describe how to store and transport water in the field. 
● Describe how to purify water in the field. 

 
Preparation Materials and Resources: 

● Different types of water bottles and insulators 
● Different types of water purification methods 
● Water parasite information 

 
Vocabulary 
 
Cryptosporidium 
Escherichia coli (E-coli) 
Giardia 
Water filter 
Water purifier 
 
Essential Content 
 
A. Water requirements of a typical human 
B. Water balance 
C. Signs, symptoms, and effects of improper hydration 
D. Water sources 
E. Water treatment (boiling, filters, chemical purifiers, ultraviolet purifiers) 
     1. Fuel needs for boiling 
     2. Effects of freezing on filters 
     3. Effectiveness of chemicals in cold or turbid water 
     4. Battery life and effects of turbidity in ultraviolet purifiers 
F. Water transport and storage 
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Suggested Demonstrations and Activities 
 

● Display different systems for water purification and filtration 
● Illustrate the use of a filter 

 
Suggested Questions for Summary and Evaluation 
 

● List various water purification and filtration systems and identify their advantages and 
disadvantages. 

● Identify the water purification or filtration systems that you plan to use during the field 
sessions. 
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4.6 TOPIC 3: NUTRITION 
 
Suggested total duration:  20 minutes 
 
Instructor Notes 
 
Students must have the knowledge needed to plan for the food needs of single-day and overnight 
field sessions, involving different seasons and different levels of activity.  
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Describe why, what, and when you eat is as important as how much you eat when exerting 
energy in the backcountry. 

● Describe symptoms of insufficient calorie intake. 
● Explain the role of ingesting essential nutrients such as vitamins, minerals, antioxidants, anti-

inflammatory substances, and fibers when exerting energy. 
● Describe an ideal menu for a multiday backcountry trip. 
● Describe the advantages and disadvantages of white-gas stoves and isobutane canister 

stoves. 
 
Preparation Materials and Resources 
 

● Examples of lightweight, nutrient-dense foods. 
● Reynolds, Gretchen, The First 20 Minutes: Surprising Science Reveals How We Can 

Exercise Better, Train Smarter, Live Longer, Hudson Street Press, New York, 2012, ISBN 
978-1594630934. 

● Sample cooking equipment: stoves, cookware. 
● US Navy—Peak Performance Through Nutrition and Exercise.    

www.nehc.med.navy.mil/Healthy_Living/Nutrition/peak.aspx 
 
Vocabulary 
 
Calorie (a unit of food energy) 
Isobutane stoves 
White-gas stoves 
  
Essential Content 
 
A. Nutrition 
      1. Calories 
      2. Food groups 
      3. Planning 
B. Food transportation 
C. Safety 
      1. Storage and preparation 
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      2. Sanitation (poor hand cleaning as source of Giardia) 
D. Types of portable stoves, their advantages and disadvantages, and cautions 
      1. White gas stoves 
      2. Isobutane canister stoves 
 
Suggested Demonstrations and Activities 
 

● Demonstrate the use of different types of stoves 
● List various backpacking foods and their Calories/gram 
● Design menus for (1) a single-day field trip and (2) an overnight field trip 

 
Suggested Questions for Summary and Evaluation 
 

● Describe the considerations to be used in selecting food for backcountry trips. 
● Describe typical human caloric needs and how they vary with environmental conditions and 

activities. 
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4.7 TOPIC 4: CLOTHING 
 
Suggested total duration:  20 minutes 
 
Instructor Notes 
 
The specific content of this topic may change as outdoor clothing technology evolves. The main 
considerations to be stressed include (1) the need to avoid cotton and other hydrophilic materials, 
(2) the advantages of layering, and (3) a versatile system including base layers, second layers, 
insulating layers, and waterproof shells. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Compare and contrast commonly used materials for various layers of clothing. 
● Recognize differences in clothing construction and features. 
● Explain the purpose and techniques of layering, venting, and other dressing strategies. 
● Describe the considerations to be used in selecting socks and footwear for backcountry use. 
● Explain how to repair, care for, and maintain personal clothing. 
● Discuss additional clothing needs and considerations for multi day trips. 
● Understand information on Federal Trade Commission “hang tags.” 

 
Preparation Materials and Resources 
 

● Outdoor clothing catalogs and promotional materials or visits from local mountain 
equipment stores 

● Examples of wicking layer, insulation layer, and waterproof shells 
● Examples of vapor barriers 
● Different types of footwear 

 
Vocabulary 
 
Base layer 
Hang tag (Federal Trade Commission information label) 
Insulating layer 
Intermediate layer 
Merino wool 
Polyester 
Polyethylene 
Waterproof breathable fabrics 
 
Essential Content 
 
A. Fiber characteristics 
B. Fabric materials 
C. Insulations 
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D. Dressing strategies 
E. Special clothing needs 
F. Generic vs. trademark names of fibers 
G. Other considerations. 
 
Suggested Demonstrations and Activities 
 

● Ask a representative of a local equipment store to give a presentation on new outdoor fabrics. 
● Demonstrate the water-retention characteristics of samples of cotton, wool, polyester, 

polypropylene, down, and other fabrics commonly worn in the backcountry. 
● Discuss the advantages and disadvantages of vapor barrier layers. 

 
Suggested Questions for Summary Evaluation 
 

● Explain the principle of layered clothing, describing the function of each layer, the materials 
typically used in each, and the advantages and disadvantages of each. 

● Describe the considerations to be used in selecting socks and footwear for use in the field. 
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4.8 TOPIC 5: SLEEPING SYSTEMS 
 
Suggested total duration:  15 minutes 
 
Instructor Notes 
 
The main purpose of this topic is to ensure that students have the knowledge and equipment needed 
to spend a night comfortably in the outdoors. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Describe the importance of a comfortable, efficient sleeping system in the backcountry. 
● Compare and contrast sleeping bag materials and construction, including down and synthetic 

materials. 
● Explain the importance of understanding temperature variables when choosing a sleeping 

system for backcountry use. 
 
Preparation Materials and Resources 
 

● Various types of sleeping bags 
● Various types of insulating pads 
● Bivy sacks 
● Catalogs and product reviews 

 
Vocabulary 
 
Bivy sack 
Down fill 
Loft 
Synthetic fill 
 
Essential Content 
 
A. Sleeping bag construction and features: down versus synthetic materials 
B. Sleeping systems 
C. Care of sleeping systems: storage, cleaning 
D. Sleeping gear accessories 
      1. Liners and vapor barrier liners (VBL) 
      2. Covers (bivy sacks) 
      3. Storage bags 
      4. Compression bags 
 
Suggested Demonstrations and Activities 
 

● Discuss methods for keeping a sleeping bag dry while traveling in the backcountry. 
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● Discuss methods for drying a sleeping bag in camp. 
● Discuss methods for cleaning a sleeping bag. 

 
Suggested Questions for Summary and Evaluation 
 

● Describe the advantages and disadvantages of down fill. 
● Describe the advantages and disadvantages of synthetic fill. 
● Design a sleeping system for use in emergencies such as search and rescue operations. 
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4.9 TOPIC 6: EMERGENCY SHELTERS 
 
Suggested total duration:  15 minutes 
 
Instructor Notes 
 
This topic is primarily a subject for the field session(s). Classroom presentations should stress a few 
simple designs based on materials normally carried or found in the field, such as tree branches, tarps, 
cord, skis, and poles. Students should be aware of common improvised shelter types used in the 
snow (such as snow trenches) as well as those used in snow-free conditions.  
 
Instructors must distinguish this topic from the topic of planned shelters, such as snow caves, igloos, 
and tents. An emergency shelter is one that can be assembled within half an hour, using materials 
normally carried in a day pack and materials found in the field. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Describe the purpose of emergency shelters and the features that distinguish them from 
camping shelters. 

● Identify the types of shelters that are appropriate in emergency situations. 
● Explain the techniques necessary in constructing emergency shelters. 

 
Preparation Materials and Resources 
 

● Appropriate materials for constructing an emergency shelter. 
● Photographs, drawings, or other visual aids showing various types of emergency shelters. 
● Allen & Mike’s Really Cool Backcountry Ski Book, by Allen O’Bannon and Mike Clelland 

 
Vocabulary 
 
Bivouac 
Snow cave (not a good emergency shelter) 
Snow trench 
 
Essential Content 
 
A. Definitions and characteristics of emergency shelters 
B. Use of various tools and techniques for shelter construction 
      1. Tarps, tents, shovels, snow saws, reflective cord, Rutschblock cord, other tools 
      2. Skis, poles, avalanche probes 
      3. Natural features and materials 
 
Suggested Demonstrations and Activities 
 
Show photographs of emergency shelters in various stages of construction. 
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Suggested Questions for Summary and Evaluation 
 

● What techniques and materials can be used for ground insulation in an emergency shelter? 
● Describe the safety measures that one must consider when constructing an emergency 

shelter. 
 
Field Activity 
 
Each student should construct an emergency shelter using materials found or carried in the field, 
completing the task within 30 minutes. 
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4.10 TOPIC 7: ESSENTIAL AND GROUP EQUIPMENT 
 
Suggested total duration:  20 minutes 
 
Instructor Notes 
 
In MTR 1, the primary focus of this topic should be the 10 essential systems. Additional subtopics 
may include use of radios and specialized search and rescue gear, appropriate avalanche rescue gear 
for avalanche terrain,  
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Identify and explain the purpose of including the 10 essential categories of equipment for 
both individuals and to groups in backcountry settings. 

● Explain the importance and methods of selecting and checking equipment prior to a trip. 
● Describe techniques of organizing personal and group equipment. 

 
Preparation Materials and Resources 
 

● Instructors’ day packs and SAR packs 
● Patrol radios 
● Avalanche rescue gear 

 
Vocabulary 
 
Ten essentials (systems and functions, not items) 
 
Essential Content 
 
A. Individuals’ essential equipment 
      1. The ten essentials (systems and functions) 

o Navigation system 
o Sun protection system 
o Insulation system 
o Illumination system 
o First aid system 
o Fire-building system 
o Emergency repair system 
o Nutrition and sanitation system 
o Hydration system 
o Emergency shelter system 

 
      2. Shovel for snow country 
      3. Avalanche safety tools (avalanche transceiver, probe, shovel) 
      4. Packs appropriate for day trips and overnight trips 
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B. Group equipment 
      1. Radio, hi-gain antennas 
      2. Stove, fuel, pot 
      3. Snow saw 
      4. Thermometer 
      5. Repair kit 
 
Suggested Demonstrations and Activities 
 
Show the contents of several patrollers’ day packs and SAR packs. 
 
Suggested Questions for Summary and Evaluation 
 

● Name the ten essential systems. 
● For each system, describe pieces of gear that can be parts of it. 
● Review local patrol and SAR radio protocols. 
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4.11 TOPIC 8: TRAVEL EQUIPMENT 
 
Suggested total duration:  20 minutes 
 
Instructor Notes 
 
In classroom sessions, the main purpose of this topic is to ensure that students are sufficiently aware, 
well equipped, and experienced to participate successfully in the field sessions. During the field 
sessions, instructors can focus on additional topics, such as snow travel, backcountry ski and 
snowshoe technique, and appropriate use of specialized equipment such as ice axes and crampons. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Identify the benefits and drawbacks of various types of equipment used in backcountry 
travel. 

● Learn about different equipment styles. 
● Learn about waxes and climbing skins used for ski mountaineering. 
● Examine various accessories useful for backcountry travel. 
● Demonstrate techniques for field repair of travel equipment. 

 
Preparation Materials and Resources 
 
Instructors may wish to display various types of backcountry travel equipment (Telemark skis, 
alpine touring skis, snowshoes, splitboards, etc.).  
 
Vocabulary 
 
AT – Alpine Touring 
DIN – Deutsche Industrie Norm 
NNN – New Nordic Norm 
NTN – New Telemark Norm 
Randonee  
Ski crampons (harscheisen) 
Snowshoe 
SNS – Salomon Nordic System 
Splitboard 
Tech binding – Dynafit AT boot-binding system 
Whippet (ski pole with self-arrest pick) 
 
Essential Content 
 
A. Characteristics, advantages, disadvantages of types of travel equipment 
B. Waxes, no-wax base, climbing skins 
C. Accessories 
     1. Poles 
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     2. Ski crampons 
     3. Safety leashes 
     4. Repair kit for binding, snowshoes, poles 
B. Pack large enough to carry personal, group, and SAR equipment 
 
Suggested Demonstrations Activities  
 
Demonstrate several rudimentary repair techniques. For example, it may be useful to demonstrate 
how to repair a stripped binding screw with a pozidrive screw, steel wool, and Super Glue. 
 
Suggested Questions for Summary Evaluation 
 
Instructors should use this portion of the course to determine what travel equipment students will be 
using in the field and to find out students’ experience and competency levels with the equipment 
that they plan to use. 
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4.12 TOPIC 9: NAVIGATION 
 
Suggested total duration:  50 minutes 
 
Instructor Notes 
 
For many students, backcountry navigation will be among the most demanding topics in the course. 
By the end of the course students should be able to read a topographic map, to use map and compass 
to navigate, to plot their position on a map, and to report position to others. Instructors may want to 
assign some read-ahead materials and a preliminary take-home quiz to encourage students to spend 
time studying navigation outside of the classroom and field sessions. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Orient a topographic map, compensating for local magnetic declination. 
● Explain how to determine and adjust for magnetic declination on a map and on a compass. 
● Use a scale to measure distance on a map. 
● Identify five elements of the legend on a topographic map. 
● Read contour lines on a topographic map and identify their relationship to physical objects 

on the ground. 
● Plot a bearing from a given point on a topographic map. 
● Plot their location using map and compass by resection (intersecting lines of position). 
● Explain plotting one’s position by being at a mapped point. 
● Determine the bearing between two points and the back azimuth on a map. 
● Demonstrate the ability to take a bearing on a selected object, expressing it in both true and 

magnetic degrees (compass). 
● Plot a coordinate using the primary coordinate systems in your area of operation (Latitude-

Longitude, UTM, US National Grid system). 
● Understand the necessity of including the datum when reporting or plotting coordinates. 

 
Preparation Materials and Resources 
 

● Spicker, Monica and Frank Rossi, Navigation, 2013. [Addendum to MTR Manual Chapter 
9] MTRNavigationPDF.PDF, download retrievable from National Ski Patrol website 
(January 2016). 

● Topographic maps and other types of maps (for the area(s) of the field work) 
● Rulers with tenths of inches 
● UTM grids www.maptools.com 
● Latitude-longitude rulers   www.maptools.com  
● Magnetic Declination Calculator  www.ngdc.noaa.gov/geomag-web/#declination 
● NAD27-WGS84 converter  www.ngs.noaa.gov/cgi-bin/nadcon.prl 
● US National Grid converter  www.ngs.noaa.gov/TOOLS/usng.html 
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Vocabulary 
 
Aiming off 
Attack point 
Back azimuth 
Backsight 
Catchline 
Collection point 
Coordinates:  Latitude and Longitude, UTM, USNG 
Datum:  NAD27, NAD83, WGS84 
Foresight 
Handrail 
Magnetic declination 
Resection (often incorrectly called triangulation or trilateration) 
Topographic map 
 
Essential Content 
 
A. Maps 
B. Map scale 
C. Topographic (contour) maps 
D. Datum 
     1. NAD27 
     2. NAD83 and WGS84 
E. Coordinates systems 
     1. Latitude-longitude 
     2. UTM 
     3. USNG 
F. Magnetic compass 
G. Magnetic declination  
H. Orienting a map 
I.  Using a compass in the field 
J. Transferring a line of travel to a map 
K. Resection (intersecting lines of position) 
L. Navigation techniques 
 
Suggested Demonstrations and Activities 
 

● Discuss latitude and longitude and the different ways to report coordinates (degrees-
minutes-seconds, degrees-decimal minutes, decimal degrees) 

● Discuss the UTM coordinate system. 
● Discuss the US National Grid system and its relationship to the UTM system. 
● Explain the need for a datum and the difference in a location’s coordinates in different 

choices of datum. 
● Explain the parts of a compass. 
● Adjust compasses for local magnetic declination. 
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Suggested Questions for Summary and Evaluation 
 

● Give examples of the following types of features that topographic maps include: 
o Elevations 
o Contours lines 
o Geographic features 
o Man-made features 
o Declination 

● How small must terrain features, such as dips and cliffs, be not to be shown by the contours 
of a map? 

● Name at least three attributes of a compass suitable for mountain travel and rescue. 
● Under what conditions can a magnetic compass become demagnetized? 
● Measured in degrees, what is the difference between a backsight and a foresight at a given 

point? 
● Define resectioning 
● Define the following terms for route-finding techniques useful when visibility is poor: 

 1. Aiming off 
 2. Attack point 
            3. Catchline 
 4. Collection point 
            5. Handrail 
 
Field Activities 
 

● Demonstrate the ability to navigate between four selected points in your primary search area 
for a minimum distance of 0.5 miles with no more than four degrees of deviation, using map, 
compass, GPS. 

 
● Demonstrate the ability to navigate around an obstacle blocking your selected path while 

staying on course, using a compass and distance estimates. 
 

● Demonstrate the ability to locate the group’s position on a map and to report the coordinates 
in at least two formats. 
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4.13 TOPIC 10: BACKCOUNTRY HAZARDS 
 
Suggested total duration: 20 minutes 
 
Instructor Notes 
 
MTR 1 students should be aware of the major categories of backcountry and mountaineering 
hazards, including the distinction between objective and subjective risks. Students should be 
competent at managing the hazards that are most prominent in their region, including but not limited 
to rock fall, lightning, and stream crossings. 
 
The chapter includes material on avalanche hazards. However, MTR 1 does not allow enough time 
for adequate treatment of avalanche risk management and rescue. Students who wish to pursue this 
topic further should take formal coursework, such as NSP’s level 1 avalanche courses. (Completion 
of level-1 avalanche training is a prerequisite for MTR 2.) 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Review general classifications of mountain hazards. 
● Identify the differences between objective and subjective risks. 
● Review risk management techniques for some of the most commonly encountered hazards. 
● Discuss how to cultivate good judgment in the alpine setting. 

 
Preparation Materials and Resources 
 

● McDonald, Dougal (ed.), Accidents in North American Climbing, American Alpine Club, 
Golden, CO, published annually since 1948. 

● Accident statistics from land managers at local recreation sites 
 
Vocabulary 
 
Bergschrund 
Crevasse 
Moat 
Moraine 
Moulin 
Rock fall 
Rock glacier 
Tree well 
Whiteout 
 
Essential Content 
 
A. Specific terrain hazards 
      1. Rock fall 
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      2. Weather 
            a. Lightning 
b. Precipitation 
            c. Whiteouts 
            d. Wind 
      3. Stream crossings 
      4. Tree-related hazards 
           a. Falling trees (especially in beetle-killed forests) 
           b. Tree wells 
      5. Glacier hazards 
           a. Crevasses 
           b. Bergschrunds and moats 
           c. Moraines 
           d. Moulins 
           e. Rock glaciers 
           f. Icefalls 
      6. Avalanche and snow hazards 
a. The avalanche triangle (including human factors) 
b. Cornices 
c. Slab avalanches 
d. Wet snow avalanches 
e. Ice fall 
B. Environmental hazards 
      1. Hypoxia, chronic 
      2. Dehydration and overhydration 
      3. Frostbite 
      4. Hypothermia 
      5. Hyperthermia (heat exhaustion, heat stroke) 
      6. Inability to acclimatize 
      7. Acute Mountain Sickness (AMS) 
      8. High altitude pulmonary edema (HAPE) 
      9. High altitude cerebral edema (HACE) 
C. Good judgment 
      1. Knowledge and awareness 
      2. Time management 
      3. Avoiding compounded errors 
      4. Decision-making framework 
 
Suggested Demonstrations and Activities  
 
With the aid of topographic maps and photographs, identify as many hazards as possible in the 
terrain in which the field sessions will take place. 
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Suggested Questions for Summary and Evaluation 
 

● What is the difference between objective and subjective risks?  Give examples pertinent to 
mountain travel and rescue. 

● What mountaineering hazards might affect search and rescue operations in your area of 
operations? 

● Discuss how to cultivate good group dynamics and group decision-making judgment in the 
alpine setting. 
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4.14 TOPIC 11: ENVIRONMENTAL AWARENESS AND CAMPING 
 
Suggested total duration: 20 minutes 
 
Instructor Notes 
 
For MTR 1, devoting some classroom time to this topic will help avoid misunderstandings about the 
types of shelters, systems for food and water supply, waste disposal, and general camping practices 
to be used during the overnight field session(s). 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Identify camping techniques and procedures that minimize adverse impacts on the 
environment. 

● Describe various accepted methods of waste disposal. 
● Be aware of, understand and follow regulations designed to protect the environment. 

 
Preparation Materials and Resources 
 

● How to Shit in the Woods, by Kathleen Meyer, or similar texts 
● Allen & Mike’s Really Cool Backcountry Ski Book, by Allen O’Bannon and Mike Clelland 

 
Vocabulary 
 
Leave-no-trace principles: 

8. Plan ahead and prepare 
9. Travel and camp on durable surfaces 
10. Dispose of waste properly 
11. Leave what you find 
12. Minimize campfire impacts 
13. Respect wildlife 
14. Be considerate of other visitors 

 
Essential Content 
 
A. Environmental impacts 
      1. Washing 
      2. Garbage 
      3. Sanitation 
      4. Local regulation 
B. External heat (fire building) 
C. Camping 
      1. Camp selection 
      2. Camping essentials 
           a. Shelters 
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                i.  Tents 
                ii. Snow caves 
                iii. Igloos and quinzhees 
           b. Food storage 
           c. Stoves 
           d. Water 
           e. Washing 
           f. Garbage 
           g. Sanitation 
           h. Fire building 
D. Backcountry ethics 
      1. Respect wildlife 
      2. Be considerate of other visitors 
 
Suggested Demonstrations and Activities 
 
In the classroom: 
 

● With the help of topographic maps, identify possible campsites for the field session(s).  
● Discuss methods for food storage in camp. 
● Discuss methods for waste disposal, including the specific methods to be used in the field 

sessions. 
 
Suggested Questions for Summary and Evaluation 
 

● What are the attributes of a good campsite? 
● List and discuss the seven leave-no-trace principles. 
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4.15 TOPIC 12: WEATHER 
 
Suggested total duration:  30 minutes 
 
Instructor Notes 
 
Although instructors should devote some time to the basic principles of weather and weather 
forecasting, it is important to stress the need to obtain weather and avalanche forecasts and to know 
the times of sunrise and sunset before going into the field. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Explain characteristics of weather patterns on a regional and local level. 
● Describe the significance of cloud formations in forecasting weather. 
● Describe other indicators of changing weather. 
● Discuss the influences of local topography on weather. 
● List sources of current weather forecasts for the intended trip area. 
● Recognize the impact of weather on trip planning, execution, and search and rescue. 

 
Preparation Materials and Resources 
 

● www.noaa.org 
● Mountain Weather by Jeff Renner 

 
Vocabulary 
 
Adiabatic lapse rate 
Cold front 
Dew point 
NOAA weather radio 
Warm front 
 
Essential Content 
 
A. Basic concepts 
B. Clouds 
C. Fronts 
D. Wind 
E. Humidity, Dew point, and Precipitation 
F. Temperature 
G. Regional and General weather pattern considerations 
H. Local considerations 
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Suggested Demonstrations and Activities 
 

● Review the National Weather Service online forecast before each field day. 
● If appropriate, review access to NWS radio forecasts on portable radios. 
● Find the current and predicted path of the jet stream and discuss its implications for the 

weather forecast. 
 
Suggested Questions for Summary and Evaluation 
 

● Review the weather forecast before each field session and discuss the implications of the 
forecast for group decision-making. 

● What are the implications of a low pressure system moving into your region?  What are the 
implications of a high pressure system moving into your region? 
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4.16 TOPIC 13: GROUP DYNAMICS 
 
Suggested total duration:  20 minutes 
 
Instructor Notes 
 
MTR 1 students should be aware of the importance of good group dynamics. the behaviors that 
contribute to it, and the stresses that environmental factors, accidents, and mismatched objectives 
can place on group decision-making. 
 
Instructors should impress on students the importance of good group dynamics for successful 
completion of the course. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Explain the differences in group dynamics between a party of backcountry recreationists and 
a team of rescuers on an Incident Command System operation. 

● Identify at least three leadership skills. 
● Describe four good group habits. 
● Explain decision-making traps in group settings, and identify at least three. 

 
Preparation Materials and Resources 
 

● McDonald, Dougal (ed.), Accidents in North American Climbing, American Alpine Club, 
Golden, CO, published annually since 1948. 

 
Vocabulary 
 
Heuristic traps: commitment, familiarity, scarcity, social proof 
 
Essential Content 
 
A. Leadership: a commitment to the success of the group 
      1. Leadership styles 
B. Teamwork 
      1. Good group habits 
           a. Established trailhead protocols 
           b. Time management 
           c. Periodically regrouping and sweeping 
           d. Protocols at trail’s end 
C. Stress Management 
      1. Flexible, analytic frame of mind 
      2. Avoiding compounding errors 
D. Decision-making traps 
      1. Familiarity 
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      2. Social proof 
      3. Commitment 
      4. Scarcity 
      5. Fear of being a party pooper 
      6. Poorly matched abilities 
      7. Guide-client mentality 
      8. Separating the group inadvertently 
      9. Failure to put rescuers first. 
E. Threes rules before separating 
      1. Having a purpose 
      2. Checking each subgroup’s preparation 
      3. Making a plan for getting back together. 
 
Suggested Demonstrations and Activities  
 
Assign students to read and present examples of decision-making errors in recent issues of Accidents 
in North American Climbing, published annually by the American Alpine Club. 
 
Suggested Questions for Summary and Evaluation 
 

● List four good group habits for backcountry travel. 
● Name four heuristic traps in backcountry decision-making. 
● What rules should a group follow before splitting up? 
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4.17 TOPIC 14: BACKCOUNTRY MEDICAL EMERGENCIES 
 
Suggested total duration:  40 minutes 
 
Instructor Notes 
 
Many students will be OEC Technicians. These students should already possess solid knowledge of 
the principles of emergency care for most backcountry trauma and medical problems. In this case 
MTR 1 should focus on the special considerations that arise in the backcountry or other remote 
settings, where standard emergency medical equipment may not be available and access to more 
definitive medical care may require many hours, possibly more than a day. 
 
For students having less rigorous emergency medical training, MTR 1 does not provide the medical 
training typically required for search team members in search and rescue operations. For these 
students, this topic can serve as a brief introduction to several types of emergencies most likely to 
be encountered in wilderness and mountain settings. Instructors may wish to discuss opportunities 
for additional medical training. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Explain the differences between providing emergency medical care in the backcountry 
setting versus a serviced ski area or other accessible location. 

● Describe what high-altitude illness is and how it can be treated in the backcountry. 
● Explain some of the symptoms of both heat-related illness and cold-related illness. 
● Describe the more common traumatic injuries that occur in the backcountry. 
● List a few of the items that can be used for improvised splints and stabilization devices when 

treating fractures and other injuries. 
 
Preparation Materials and Resources 
 

● National Ski Patrol (Edward C. McNamara, David H. Johe, Deborah A. Endly, editors), 
Outdoor Emergency Care: A Patroller’s Guide to Medical Care, 6th edition, Jones and 
Bartlett Learning, Burlington, MA, 2020. 

 
● Bezruchka, Stephen, Altitude Illness: Prevention and Treatment, 2nd edition, Mountaineers 

Books, Seattle, 2005. 
 

● Giesbrecht, Gordon G., and James A. Wilkerson Hypothermia Frostbite and other Cold 
Injuries, 2nd edition, Mountaineers Books, Seattle, 2006. 

 
● Houston, Charles, Going Higher: Oxygen, Man, and the Mountains, 5th edition, 

Mountaineers Books, Seattle, 2005. 
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Vocabulary 
 
AMS – Acute mountain sickness 
Full thickness frostbite 
HACE – High altitude cerebral edema 
HAPE – High altitude pulmonary edema 
Mild hypothermia (core temperature 34-35 C) 
Moderate hypothermia (core temperature 30-34 C) 
Partial thickness frostbite 
Severe hypothermia (core temperature below 30 C) 
Superficial frostbite 
 
Essential Content 
 
A. High-altitude illness 
      1. Acute mountain sickness 
      2. High altitude pulmonary edema  
      3. High altitude cerebral edema 
      4. Prevention strategies 
B. Heat-related illness 
      1. Heat Cramps 
      2. Heat Exhaustion 
      3. Heat Stroke 
C. Cold-related Illness 
      1. Hypothermia 
      2. Frostbite 
      3. Cold-injury prevention in the backcountry 
D. Criteria for immediate evacuation 
     1. Altered mental status 
     2. Persistent ataxia 
     3. Respiratory distress or rales 
     4. Cyanosis 
     5. Persistent nausea or vomiting 
 
Additional topics if time permits: 
E. Burns 
      1. Thermal 
      2. Sunburn 
      3. Windburn 
      4. Snow blindness 
F. Traumatic Injuries 
     1. Blisters 
     2. Strains and sprains 
     3. Dislocations 
     4. Fractures 
     5. Head, neck, and spine injuries 
     6. Bleeding 
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     7. Internal injuries 
G. Medical illness 
     1. Heart attack 
          a. CPR in the backcountry guidelines 
     2. Stroke or brain attack 
     3. Anaphylaxis 
     4. Diabetes 
     5. Asthma 
 
Suggested Demonstrations and Activities 
 

● Show and discuss the contents of various backcountry medical kits. 
● Demonstrate a hypothermia wrap. 
● Illustrate the use of a pulse oximeter. 
● Demonstrate an improvised traction splint, an improvised sling and swathe using safety 

pins and webbing instead of cravats, an improvised cervical collar using a SAM splint. 
 
Suggested Questions for Summary and Evaluation 
 

● Discuss the management of a patient with acute mountain sickness deep in the 
backcountry. 

● Describe the differences between the signs and symptoms of heat exhaustion and those of 
heat stroke. 

● What is the difference between triage in ordinary trauma settings and triage in the case of 
multiple lightning-strike patients? 

● List criteria for immediate evacuation of a patient from the backcountry, whether or not 
you know what’s wrong with the patient. 
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4.18 TOPIC 15: SEARCH AND RESCUE BASICS 
 
Suggested total duration:  40 minutes 
 
Instructor Notes 
 
Instructors do not need to cover the Incident Command System, since students will have completed 
the National Incident Management System courses IS-100 and IS-700  
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Identify the major elements and their sequences in a search plan. 
● Describe the five core phases of a search and rescue (SAR) operation. 
● Identify at least two search tactics for locating a subject in the least possible time. 
● Describe search theory and its components. 
● Describe the basic principles of the Incident Command System and its use in search and 

rescue operations. 
 
Preparation Materials and Resources 
 

● Online NIMS/ICS Courses http://training.fema.gov/IS/NIMS.aspx. Courses listed in 
boldface below are required for MTR 1. 

 
o IS-100 Introduction to Incident Command System 
o IS-200 ICS for Single Resources and Initial Action Incidents 
o IS-700 National Incident Management System (NIMS) An Introduction 
o IS-800 National Response Framework: An Introduction 

 
● GAR (Green-Amber-Red) Model for calculating risk in Coast Guard operations: 

http://www.uscg.mil/hq/nsfweb/foscr/ASTFOSCRSeminar/Presentations/Safety/ORM-
GAR.pdf 

● Lost Person Behavior, by Robert Koester, book or mobile application 
 
Vocabulary 
  
Search 
Rescue 
Recovery 
ALAST (Alert, Locate, Access, Stabilize, Transport) 
Point last seen (PLS) 
Last known point (LKP) 
Initial planning point (IPP) 
Search segment or area 
Incident Command, Incident Commander (IC) 
Incident Command System (ICS) 
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National Incident Management Systems (NIMS) 
Single Resource 
Strike Team (same kind and type of resources having a common leader) 
Task Force (different kinds or types or resources having a common leader) 
 
Essential Content 
 
A. Government agency responsible for SAR 
B. SAR Preplan 
C. Five Phases of Rescue 
      1. Alert 
      2. Locate 
      3. Access 
      4. Stabilize 
      5. Transport\ 
D. Backcountry cell phone use tips 
E. Conducting a SAR Operation 
      1. Search theory 
      2. Search strategies 
      3. Search tactics 
           a. Bastard search 
           b. Hasty (immediate) search 
           c. Grid search 
           d. Clues 
           e. Search resources 
 
Suggested Demonstrations and Activities  
 
Conduct a table-top SAR exercise, followed by a review to identify the major principles that students 
used (or failed to use). 
 
Suggested Questions for Summary and Evaluation 
 

● What government agency is responsible for SAR in your area? 
● What are the five phases of a SAR operation? 
● List two strategies for locating the subject of a SAR operation. 

 
Field Activity 
 
A search and rescue exercise is a required field activity for MTR 1; see guidelines for field sessions 
below. 
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4.19: TOPIC 16: EMERGENCY RESCUE TECHNIQUES 
 
Suggested total duration:  60 minutes 
 
Instructor Notes 
 
Much of the content of this topic focuses on rescue rigging. The emphasis in MTR 1 is on students’ 
awareness of rescue rigging systems, meaning they should be able to tie the required knots and, 
under supervision, should assemble systems for lowering and raising a rescue load and for rappelling 
on steep-angle terrain. This topic also serves the Nordic Senior program and the Certified program. 
 
NSP does not teach or certify instructors in high-angle rescue. Therefore, instructors must respect 
the terrain guidelines described in Chapter 2. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Explain a few of the differences between ski resort and backcountry rescues, including some 
of the unique challenges backcountry rescuers face. 

● Tie the following ten knots: 
o Figure-eight on a bight 
o Figure-eight follow-through 
o Figure-eight bend (Flemish bend, for joining two ropes) 
o Clove hitch 
o Münter hitch 
o Double Münter hitch 
o Three-wrap Prusik 
o Autoblock (for rappel back-up) 
o Water knot (to join strands of webbing) 
o Improvised harness 

Instructors may add knots to this list based on local protocols. 
● Define critical point analysis, white board analysis, and the whistle stop test; and why these 

assessments are vital to successful rescue planning. 
● Describe various types of roped rescue equipment (e.g. ropes, carabiners, harnesses) and 

proper care and maintenance. 
● Describe the basic principles and techniques of rescue rigging: lowering systems, raising 

systems, and rappelling. 
● Explain the importance of properly approaching, loading, and unloading patients and 

equipment from a rescue helicopter. 
 
 
 
 
 
Preparation Materials and Resources 
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● Technical Rescue Riggers Guide, Fourth Edition, by Rick Lipke 
● Online Interagency Aviation Training: A100 Basic Aviation Safety: see 

https://www.iat.gov/default.asp. 
 
Vocabulary 
 
Autoblock 
Bollard 
Clove hitch 
C-rig 
Decent Control Device (DCD) 
Double Münter hitch 
Figure-of-eight follow through knot 
Figure-eight on a bight 
Flemish bend (figure-eight joining knot) 
Frost knot 
Improvised harness 
Münter hitch 
Purcell Prusik 
Prusik hitch 
Theoretical mechanical advantage 
T-slot 
VT Prusik 
Water knot 
Whistle stop test 
White board analysis 
Wrap-three-pull-two anchor 
Z-rig  
 
Essential Content 
 
A. Ski resort versus backcountry rescues 
B. Critical thinking 
      1. White board analysis 
      2. Critical point analysis 
      3. Whistle stop test 
C. Rescue philosophy (see GAR Model in Topic 15) 
D. Terrain classification 
      1. Flat (0 to 15 degrees) 
      2. Low angle (15 to 30 degrees) 
      3. Steep angle (30 to 60 degrees) 
      4. High angle (60 degrees or greater) 
     (NSP does not teach or certify instructors in high-angle rescue) 
E. Rescue Safety 
     1. Patient safety 
     2. Training 
F. Rescue equipment 
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     1. Ropes 
     2. Accessory cord 
     3. Webbing 
     4. Carabiners 
     5. Pulleys 
     6. Descent Control Devices 

a. Hands-free stop and the Whistle Test ATC and similar tube-style belay devices with 
carabiner redirect 

b. Conterra Scarab with hands-free stop 
c. MPD, Maistro, and Clutch 
 

     7. Harnesses 
     8. Litters 
G. Knot tying:   

1. Figure-eight on a bight 
2. Figure-eight follow-through 
3. Figure-eight bend (Flemish bend, for joining two ropes) 
4. Clove hitch 
5. Münter hitch 
6. Three-wrap Prusik 
7. Autoblock (for rappel back-up) 
8. Water knot (to join strands of webbing) 
9. Improvised harness 
10. All rescue knots should be dressed with four-inch tails. 
11. Instructors may add knots to this list in accordance with local protocol. 

H. Rigging systems 
      1. Anchors 
      2. Lowering system  
      3. Raising system (Z-rig raising system, 3:1) 
I. Transportation 
      1. Patient packaging 
      2. Helicopters 
 
Suggested Demonstrations and Activities 
 

● Conduct a knot clinic in which students demonstrate proficiency in tying all required knots. 
Discuss the importance of dressing a knot and maintaining four-inch tails on rescue knots. 

● On the classroom floor, lay out a lowering system, raising systems with 2-1 and 3-1 
mechanical advantage, and a rappelling system, in preparation for field exercises. 

 
Suggested Questions for Summary and Evaluation 
 
Instructors should ensure that students have mastered the appropriate knots before the field 
session(s). This way, time in the field can be devoted to building and understanding the rescue 
rigging systems. 
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4.20 MTR 1 FIELD SESSIONS 
 
MTR 1 requires at least one and preferably more than one field session: 
 

● At least one one-night field session involving camping in tents or improvised shelters, such 
as snow shelters. It is not necessary for students to sleep in emergency shelters. While 
camping on snow is preferable where feasible, local conditions may make it impossible. 

● Preferably at least one single-day field session, held in advance of the overnight field session, 
to assess students’ backcountry travel abilities and to practice skills, such as rope rescue 
systems, navigation, and emergency shelter construction.  

 
Sample objectives for these field sessions are listed below. 
 
 
Sample Objectives for a Single-Day Field Session 
 
Students must: 

12. Travel at least 2 kilometers over backcountry terrain, preferably snow-covered terrain. 
13. Demonstrate adequate levels of fitness to participate in mountain search and rescue 

operations. 
14. Demonstrate acceptable choices of clothing, food and water, equipment, and travel 

equipment. 
15. Demonstrate the construction of an acceptable emergency shelter. 
16. Build a sustainable fire. 
17. Participate in a search and rescue exercise. This exercise may be conducted at night, at the 

discretion of the Instructor of Record. 
 
Instructors will: 

18. Review how to orient a map using terrain features in the field. 
19. Review how to plot the party’s current location in the field using map and compass with 

resection (intersecting lines of position). 
20. Review techniques for following a compass bearing in the field for at least 200 meters. 
21. Review how to estimate distance traveled in the field. 
22. Review how to construct rope-rescue systems, including: 

● Anchors using trees, other natural features or other anchoring techniques 
● Raising systems with 2:1 and 3:1 ideal mechanical advantage 
● Lowering systems 
● Belaying methods for raising and lowering systems 
● Rappelling with a belay device and autoblock. 

 
Sample Objectives for the Overnight Field Session: 
 
Students must: 

1. Travel at least 2 kilometers over backcountry terrain, preferably snow-covered terrain. 
2. Demonstrate adequate levels of fitness to participate in mountain search and rescue 

operations. 
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3. Demonstrate acceptable choices of clothing, food and water, equipment, travel equipment, 
and camping gear. 

4. Demonstrate the ability to maintain reasonable levels of personal warmth, hydration, 
nutrition, and positive contributions to group dynamics. 

5. Demonstrate sound techniques for 
● Campsite selection and layout 
● Water treatment and food storage 
● Environmental considerations and leave-no-trace camping 

6. Participate in a search and rescue exercise, preferably with some students acting as strike-
team or task-force leaders. 

7. Complete any field activities not successfully completed during a previous one-day field 
session. 
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CHAPTER 5: MOUNTAIN TRAVEL AND RESCUE  2 
 

5.1 CHAPTER OVERVIEW 
 
General Course Information 
 
Sample Syllabus 
 
Part 1 Survival 
 Topic 1: Body Temperature Regulation  
 Topic 2: Water and Hydration  
 Topic 3: Nutrition  
 Topic 4: Clothing  
 Topic 5: Sleeping Systems 
 Topic 6: Emergency Shelters  
 Topic 7: Essential and Group Equipment  
 
Part 2 Travel 
 Topic 8: Travel Equipment 
 Topic 9: Navigation  
 Topic 10: Backcountry Hazards 
 
Part 3 Backcountry Considerations 
 Topic 11: Environmental Awareness and Camping  
 Topic 12: Weather 
 Topic 13: Group Dynamics  
 Topic 14: Backcountry Medical Emergencies 
 
Part 4 Search and Rescue 
 Topic 15: Search and Rescue Basics  
 Topic 16: Emergency Rescue Techniques  
 
Part 5 MTR 2 Field Sessions 
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5.2 GENERAL COURSE INFORMATION 
 

Mountain Travel and Rescue 2 provides students with the knowledge and skills to serve as team 
leaders in search and rescue operations in mountainous terrain and in winter conditions. At this 
level, instructors should verify students’ abilities to execute and apply key skills competently and 
independently, without coaching. By the conclusion of the course, instructors should be confident 
that students will be able to serve as strike team leaders or task force leaders in search and rescue 
operations that may extend over several days. 
 
MTR 2 requires classroom and field sessions focusing on advanced navigation skills, patient care, 
and advanced search and rescue situations. The skills and knowledge acquired in this course, 
together with those acquired in NSP’s Outdoor Emergency Care and special training provided 
by the appropriate agency having jurisdiction, should enable ski patrollers to meet the standards 
listed in the ASTM International Standard F 2209-14, “Standard Guide for Training of Land 
Search Team Member.”4F

8 The medical topics covered in MTR 2 can serve as a review for ski 
patrollers who have completed NSP’s Outdoor Emergency Care course or as an introduction for 
students who do not have comparable emergency care training. But MTR 2 alone does not suffice 
to meet the emergency medical care requirements for most search and rescue groups.  
 
At the end of this chapter instructors will find a skills checklist and an exam checklist covering the 
skills and knowledge that each student must demonstrate to pass the course and meet ASTM F 
2209-14 standards. 
 
Prerequisites 

Each student must complete the following before registering for MTR 2: 

● NSP Mountain Travel and Rescue 1. Students must have overnight camping experience 
before enrolling in MTR 2. Mountain Travel and Rescue Fundamentals may satisfy the 
prerequisite only in cases in which (1) the instructor of record determines that a student 
has documented experience in overnight camping and (2) the division MTR supervisor 
approves. 
 
Students who have extensive mountain travel experience, including significant 
experience in overnight camping, may take the course as part of a combined MTR 1 + 
MTR 2 course, with the approval of the instructor of record and provided all other 
prerequisites are met. In pursuing this approach, instructors, working with their instructor 
trainers, must add enough personal interviewing, extra classroom time, and field sessions 
to ensure that the affected students have the following MTR 1 experiences before 
participating in MTR 2 activities: 
 

o Overnight camping, through significant and well documented personal 
experience; 

 
8 ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959. Electronic 
document is available at http://www.astm.org/Standards/F2209.htm. NSP is not an agency having jurisdiction over 
SAR activities and does not provide training in crime-scene management, local radio calls, basic aviation safety, and 
other topics more appropriately associated with agencies having jurisdiction. 
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o Fitness levels, skills, and equipment needed to travel in the backcountry, as 
observed during at least one MTR field session; 

o Demonstrated knowledge and skills needed to construct an emergency shelter; 
o Knowledge and skills needed for backcountry navigation using map and compass; 
o Knowledge of search and rescue concepts and techniques consistent with MTR 1 

requirements; 
o Knowledge and skills needed to handle backcountry medical problems, for 

example through completion of Outdoor Emergency Care. 
  

 To ensure proper documentation of students’ achievements, instructors of record who 
conduct combined MTR 1 + MTR 2 courses must register both courses and submit 
separate course completion records for MTR 1 and MTR 2. 
 
Search and rescue courses from an approved agency, such as the National Association for 
Search and Rescue, may substitute as prerequisites for portions of MTR 2, provided the 
instructor of record and the division MTR supervisor both approve. 

 
● Three National Incident Management System courses, available free and online:9 

 
o IS-100 (Introduction to Incident Command System) 
o IS-200 (ICS for Single Resources and Initial Action Incidents) 
o IS-700 (National Incident Management System (NIMS) An Introduction). 

 
● An NSP avalanche companion rescue course, if the course involves field sessions in 

avalanche terrain. Preparation for SAR operations in avalanche terrain (see section 2.4 
for the definition) requires completion of the NSP Level 1 Avalanche curriculum, and 
preparation for service as a strike-team or task-force leader in avalanche terrain requires 
completion of the NSP Level 2 Avalanche course.  

Depending on the terrain covered in the course, the Division MTR Supervisor may also 
require completion of some or all of NSP’s Level 1 Avalanche curriculum before taking 
MTR 2. The MTR Program Committee strongly urges all students preparing for MTR 2 
to pursue Level I Avalanche training as part of a complete mountaineering education. 

Time commitment 

● Adequate classroom preparation training prior to the field sessions. Most MTR 2 courses 
require at least 16 hours of classroom instruction in addition to field instruction. 
 

● At least two eight-hour field days in addition to two consecutive nights of camping, either 
in tents or in improvised shelters. Ideally, the two field days serve as preparation for a two-
night overnight trip. This approach ensures that (1) students are well prepared for the 
overnight trip and (2) they demonstrate their abilities to function comfortably in an extended 
search and rescue event. 

 
 

9 Materials, tests, and certification instructions are retrievable at the following URL: 
http://training.fema.gov/IS/NIMS.aspx. 
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Fees 
 

National: none 
Division: varies 
Local:  varies; local fees should cover any expenses and required permit fees. 
 
Credential  
 

NSP Certificate of Achievement 
 
 
Continuing education or refresher requirement 
 

NSP recommends participating in an MTR field session or MTR Enhancement Clinic at least every 
three years. 
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5.3 SAMPLE SYLLABUS FOR MTR 2 
 
Note:  This syllabus is just an example of how to orchestrate an MTR 2 course. Instructors may 
adopt different numbers of classroom and field sessions and present topics in different orders, with 
different amounts of time allotted, provided the course meets the essential requirements of MTR 2. 
 
Classroom Session 1 (4 hours) 
 
Introductions and paperwork       15 minutes 
Overview of the course       15 minutes 
 
Topic 1: Body Temperature Regulation     15 minutes 
Topic 2: Water and Hydration      15 minutes 
 
Break          10 minutes 
 
Hands-on activity: eight essential knots     30 minutes 
Topic 3: Nutrition        15 minutes 
Topic 4: Clothing        15 minutes 
 
Break          10 minutes 
 
Hands-on topic: distribution and discussion of map exercise   30 minutes 
Topic 5: Sleeping Systems       15 minutes 
Topic 6: Emergency Shelters       15 minutes 
 
Break          10 minutes 
 
Hands-on topic: hypothermia wrap      15 minutes 
Topic 7: Essential and Group Equipment     15 minutes 
          240 minutes 
 
Classroom Session 2 (4 hours) 
 
Distribution of take-home test and group dynamics exercise   15 minutes 
Topic 8 Travel Equipment       15 minutes 
Topic 9 Navigation (including discussion of map exercise)   30 minutes 
 
Break          10 minutes 
 
Hands-on topic: C-rig and Z-rig raising systems    30 minutes 
Topic 10: Backcountry Hazards      15 minutes 
Topic 11: Environmental Awareness and Camping    15 minutes 
 
Break          10 minutes 
 
Topic 12: Weather        30 minutes 
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Topic 13: Group Dynamics (with discussion of group dynamics exercise) 30 minutes 
 
Break          10 minutes 
 
Discussion of single-day field sessions: locations, maps, expectations 30 minutes 
          240 minutes 
 
 
Classroom Session 3 (4 hours) 
 
Topic 14: Backcountry Medical Emergencies    30 minutes 
Topic 15: Search and Rescue Basics 1     30 minutes 
 
Break          10 minutes 
 
Topic 15: Search and Rescue Basics 2     60 minutes 
 
Break          10 minutes 
 
Topic 16: Emergency Rescue Techniques 1: anchors and raising systems 45 minutes 
 
Break          10 minutes 
 
Topic 15: Emergency Rescue Techniques 2: anchors, lowering, rappelling 45 minutes 
Discussion of two-night field session      30 minutes  
          240 minutes  
 
 
Field Session 1 (8 hours) 
 
Trailhead protocols: sign-in, equipment, weather and avalanche review 30 minutes 
Travel to site(s) (at least 2 km)      60 minutes 
Emergency shelter skill demonstration     90 minutes 
Navigation skills review and practice      90 minutes 
Travel to trailhead        60 minutes 
 
Rope rescue skills review and practice     75 minutes 
Rope rescue skill demonstration: rappelling (less than high-angle terrain) 30 minutes 
End of session protocols: equipment return, sign-out    15 minutes 
 
 
Field Session 2 (7 hours) 
 
Trailhead protocols: sign-in, equipment, weather and avalanche review 30 minutes 
Travel to site(s)        60 minutes 
Navigation skills demonstration      135 minutes 
Travel to trailhead        60 minutes 
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Rope rescue skills demonstration: raising and lowering systems  120 minutes 
End-of-session protocols: equipment return, sign-out   15 minutes 
 
 
Overnight Field Session (2 nights) 
Note:  This schedule allows several hours each day for ordinary camping activities, to provide time 
for meals, clothing adjustments, and personal activities. A key aspect, in addition to the skill-
oriented session, is for students to demonstrate the fitness levels and outdoor skills needed to stay 
safe and comfortable in the backcountry environment. 
 
Day 1 
 
Trailhead protocols: sign-in, equipment, weather and avalanche review 30 minutes 
Travel to site         90 minutes 
Camp set-up         90 minutes 
SAR exercise 1        120 minutes 
Fire-building skill demonstration      60 minutes 
 
Day 2 
 
Navigation skill demonstration      180 minutes 
SAR exercise 2        180 minutes 
Review of take-home test       60 minutes 
 
Day 3 
 
Course review and discussion       60 minutes 
Travel to trailhead        90 minutes 
End-of-session protocols: equipment return, sign-out   15 minutes 
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5.4 TOPIC 1: BODY TEMPERATURE REGULATION 
 
Suggested total duration:  15 minutes 
 
Instructor Notes  
 

This lesson is a quick review of material covered in MTR 1. Ensure that students who met the 
prerequisite for MTR 2 via MTR F or a non-NSP course have the required knowledge and skills. 
Focus should be on students’ preparation for all field trips. 
 
Learning Outcomes 
 
Every student should be able to do the following: 

● List, in priority order, the basic needs for human survival.  
● List, describe and give examples of how the body generates heat. 
● List, describe and give examples of five ways the body losses heat, the concerns with these 

losses, and ways to prevent them. 
● Explain the consequences of heat imbalances. 
● Identify methods to avoid the adverse effects of heat loss and overheating. 
● Maintain body warmth during field exercises. 

 
Preparation Materials and Resources 
 

● NOAA Wind Chill Chart, http://www.nws.noaa.gov/om/winter/windchill.shtml.  
 

● National Ski Patrol (Edward C. McNamara, David H. Johe, Deborah A. Endly, editors), 
Outdoor Emergency Care: A Patroller’s Guide to Medical Care, 6th edition, Jones and 
Bartlett Learning, Burlington, MA, 2020, Chapter 3. 

 
Vocabulary 
 
Conduction loss 
Convection loss 
Evaporation loss 
Respiration loss 
Radiation loss 
Wind chill 
 
Essential Content 
 
A. Basic needs for human survival: 

1. Oxygen 
2. Thermoregulation (shelter, adequate clothing) 
3. Water 
4. Food 
5. Will to live 
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B. Heat gain 
C. Heat loss 
D. Mechanisms of body temperature control 
E. Protection of other party members 
      
Suggested Demonstrations and Activities  
 

● Discuss heat-loss mechanisms of particular concern in your region and patrolling 
environment. 

● Discuss how to tell whether a member of your party is losing heat too fast and what to do 
about it. 
 

Suggested Questions for Summary Evaluation 
 

● List the basic needs for human survival, in priority order. 
● List and describe five mechanisms of heat loss and how you can control them. 
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5.5 TOPIC 2: WATER AND HYDRATION 
 
Suggested total duration:  15 minutes 
 
Instructor Notes 
 
This lesson is a quick review of material covered in MTR 1. Ensure that students who met the 
prerequisites for MTR 2 via a non-NSP course have the required knowledge and skills. Students 
must be able to apply the concepts reviewed here to procure and store safe drinking water in 
backcountry settings over a period of several days. 
 
Learning Outcomes 
 
Each student should be able to do the following: 
 

● List three ways the body loses water. 
● Describe the symptoms and effects of dehydration and over-hydration. 
● Describe hydration needs for different activity levels and climatic conditions. 
● Compare and contrast benefits and detriments of fluids other than water. 
● Describe how to store and transport water. 
● Describe at least two methods for purifying water in the field. 

 
Preparation Materials and Resources 
 

● Different types of water bottles and insulators 
● Different types of water filtration and purification methods 
● Water parasite information 

 
Vocabulary 
 
Cryptosporidium 
Escherichia coli (E-coli) 
Giardia 
Water filter 
Water purifier 
 
Essential Content 
 
A. Water requirements for a typical person 
B. Water balance in the body 
C. Symptoms and effects of dehydration 
D. Water sources 
E. Water treatment (filters, chemical or ultraviolet purifiers, boiling) 
F. Water storage 
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Suggested Demonstrations and Activities  
 

● Discuss the advantages and disadvantages of metal, Nalgene, and bladder-like water 
containers in the backcountry setting. 

● Discuss the problems associated with ceramic filters in freezing conditions. 
● Discuss techniques for keeping liquid water accessible in freezing conditions. 

 
Suggested Questions for Summary Evaluation 

 
● What two methods do you carry for purifying water in the backcountry?  How can they fail? 
● How would you provide drinking water for yourself and an injured patient during an 

overnight rescue mission? 
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5.6 TOPIC 3: NUTRITION 
 
Suggested total duration:  15 minutes 
 
Instructor Notes 
 
This lesson reviews the concepts learned in MTR 1. The emphasis in MTR 2 should be on food 
planning for multi day trips in the backcountry. Ensure that students who met the prerequisite for 
MTR2 via a non-NSP course have the required knowledge and skills. Students must demonstrate 
their abilities to apply the concepts during the field exercises. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Describe why, what, and when you eat is as important as how much you eat when exerting 
energy in the backcountry. 

● Describe symptoms of insufficient calorie intake. 
● Explain the role of ingesting essential nutrients such as vitamins, minerals, antioxidants, anti-

inflammatory substances, and fibers when exerting energy. 
● Describe an ideal menu for a multi day backcountry trip and the considerations used in 

planning this menu. 
 
Preparation Materials and Resources 
 

● Examples of lightweight, nutrient-dense foods. 
● US Navy, “Peak Performance Through Nutrition and Exercise,” 1999, retrievable at 

http://www.navy-prt.com/files/Peak_Performance_through_nutrition_and_exercise.pdf.  
 
Vocabulary 
 
Calorie (a measure of food energy) 
Freeze drying 
 
Essential Content 
 
A. Nutrition 
      1. Calories 
      2. Food groups 
      3. Planning 
B. Transportation 
C. Safety 
      1. Storage and preparation  

2. Sanitation (poor hand washing is a major source of Giardia and other gastrointestinal 
disorders) 
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Suggested Demonstrations and Activities  
 

● Design menus for a two-night backcountry trip and a five-night backcountry trip. 
● Develop estimates of fuel needs for these menus. 
● Discuss emergency food rations that are appropriate to carry on (1) a one-night search and 

rescue mission and (2) a search and rescue mission that might extend into a second night. 
 
Suggested Questions for Summary Evaluation 
 

● Describe the considerations you would use in planning menus for a backcountry rescue 
mission. 

● Describe measures a party can take to promote good sanitation in the backcountry. 
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5.7 TOPIC 4: CLOTHING 
 
Suggested total duration:  15 minutes 
 
Instructor Notes 
 
This lesson reviews the concepts students learned in MTR F or MTR 1, and expands on them in 
planning for multi day trips. Ensure that students who met the prerequisite for MTR 2 via a non-
NSP course have the required knowledge and skills. Students will be able to apply the presented 
concepts during the field exercise. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Compare and contrast commonly used materials for various layers of clothing and their 
advantages and disadvantages. 

● Recognize differences in clothing construction and features. 
● Explain the purpose and techniques of layering, including the functions of different layers, 

venting, and other dressing strategies. 
● Explain the water-retention and water-transporting properties of different fabrics 
● Explain how to repair, care for, and maintain personal clothing. 
● Describe considerations to be used in choosing footwear, including socks, boots, and other 

footwear. 
● Discuss additional clothing needs and considerations for multi day trips. 

 
Preparation Materials and Resources 
 

● Outdoor clothing catalogs and promotional materials from local mountain equipment and 
outfitter stores 

● Examples of wicking layer, insulation layer, and protection layer 
● Examples of vapor barriers 
● Different types of footwear 

 
Vocabulary 
 
Cotton (Baumwolle in German) 
Nylon (polyamide) 
Polyester 
Polyethylene 
Polypropylene 
Waterproof breathable fabric 
Wool, including Merino wool 
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Essential Content 
 
A. Fiber characteristics 
B. Fabric materials 
C. Insulations 
D. Dressing strategies 
E. Special clothing needs 
F. Other considerations 
 
Suggested Demonstrations and Activities 
 

● Invite a local outdoor clothing vendor to visit the class and demonstrate new materials and 
clothing designs. 

 
Suggested Questions for Summary Evaluation 
 

● List at least five materials commonly used for various layers of clothing and their advantages 
and disadvantages. 

● Explain the purpose and techniques of layering, including the functions of different layers. 
● Describe considerations to be used in choosing footwear, including socks, boots, and other 

footwear. 
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5.8 TOPIC 5: SLEEPING SYSTEMS 
 
Suggested total duration:  15 minutes 
 
Instructor Notes 
 
This lesson reviews the concepts students learned in MTR 1, and expands on them in planning for 
multi day trips. Because sleeping systems constitute a critical element of the backcountry survival 
system, instructors must ensure that students who met the prerequisite for MTR 2 via a non-NSP 
course have the required knowledge and skills. Students will apply these concepts during the field 
exercise. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Describe the importance of a comfortable, efficient sleeping system in the backcountry. 
● Compare and contrast sleeping bag materials and construction. 
● Explain the importance of temperature ratings in the selection of a sleeping bag. 
● Describe and use effective methods for packing a sleeping bag and keeping it dry during 

multi day trips. 
 
Preparation Materials and Resources 
 

● Various types of sleeping bags 
● Various types of insulating pads 
● Bivy sacks 
● Various accessories 
● Catalogs and product reviews 

 
Vocabulary 
 
Fill power (range: 400-900 in3/ounce of down) 
Vapor barrier 
Water-repellent down 
 
Essential Content 
 
A. Sleeping bag construction and features 

1. Down: its properties, grades, and advantages and disadvantages 
2. Synthetic fill materials: their properties, advantages, and disadvantages 

B. Sleeping systems 
1. Closed-cell versus open-cell insulating pads 
2. Collapsible air-filled insulating pads 

C. Care of sleeping systems 
1. Care on the trail: using plastic bags to protect sleeping bags from dampness 
2. Care at home: how to store a sleeping bag 
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D. Sleeping gear accessories 
      1. Liners 
      2. Covers (bivy sacks) 
      3. Storage bags 
      4. Compression bags 
 
Suggested Demonstrations Activities  
 

● Show how to pack a sleeping bag inside a plastic bag inside a stuff sack, to keep the 
sleeping bag dry. 

● Demonstrate the deployment of various insulating pads. 
● Demonstrate the use of sleeping bags, insulating pads, and a tarp to assemble a 

hypothermia wrap. 
 
Suggested Questions for Summary Evaluation 
 

1. List the advantages and disadvantages of down as fill material for sleeping bags. 
2. List the advantages and disadvantages of synthetic fill material for sleeping bags. 
3. Discuss closed-cell versus open-cell foam insulating pads. 
4. What sleeping system do you plan to use during the overnight field session(s)? 
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5.9 TOPIC 6: EMERGENCY SHELTERS 
 
Suggested total duration:  15 minutes plus time required in field sessions 
 
Instructor Notes 
 
Although this topic is largely a review of material taught in MTR F and MTR 1, in MTR 2 students 
must demonstrate, in the field and without guidance, the ability to build a sturdy, effective 
emergency shelter using only natural materials, materials carried in the pack, or a combination. 
Classroom illustrations, demonstrations, and discussions during the first field session may help 
avoid poor performance when students actually demonstrate this skill. 
 
Instructors must distinguish this topic from the topic of planned shelters, such as snow caves, igloos, 
and tents. An emergency shelter is one that can be assembled within half an hour, using materials 
normally carried in a day pack and materials found in the field. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Explain the basic considerations for building emergency shelters, describing their purpose 
and the features that distinguish them from camping shelters. 

● Identify the types of shelters that are appropriate in emergency situations. 
● Explain the techniques necessary in constructing emergency shelters. 
● Build an emergency shelter in the field using only personal field equipment, materials found 

in the field, or a combination. 
 
Preparation Materials and Resources 
 

● Appropriate materials for constructing an emergency shelter: tarps, nylon cord, skis and 
poles, shovels, snow saws. 

● Photographs, drawings, or other visual aids showing various types of emergency shelters 
● O’Bannon, Allen, and Mike Clelland, Allen & Mike’s Really Cool Backcountry Ski Book, 

Revised and Even Better, by Falcon Guides, Guilford, CT, 2007. 
● O’Bannon, Allen, and Mike Clelland, Allen & Mike’s Really Cool Backpackin’ Book, Falcon 

Guides, Guilford, CT, 2001. 
 
Vocabulary 
 
Bivouac 
Cuben fabric 
SilNylon—Silicone impregnated nylon 
Snow trench 
Quinzhee hut 
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Essential Content 
 
A. Definitions and characteristics of emergency shelters 
B. Use of various tools and techniques for shelter construction 
      1. Tarps, tents, shovels, snow saws, reflective cord, other tools 
      2. Natural features and materials 
 
Suggested Demonstrations and Activities  
 

● In the classroom, discuss the differences between a snow trench and a snow cave and their 
relative suitability as emergency shelters. 

● In the field, demonstrate the construction of a snow trench. 
● In the field, demonstrate the construction of an emergency shelter on dry ground, using 

natural materials, a tarp, and nylon cord. 
 
Suggested Questions for Summary Evaluation 
 

● Before going in the field, discuss each student’s proposed system for building an emergency 
shelter in the field. 
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5.10 TOPIC 7: ESSENTIAL AND GROUP EQUIPMENT 
 
Suggested total duration:  15 minutes 
 
Instructor Notes 
 
This topic is a review of material covered in MTR 1. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Identify and explain the purpose of including the 10 essential systems (functions) of 
equipment for both individuals and to groups in backcountry settings. 

● Explain the importance and methods of selecting and checking equipment prior to a trip. 
● Describe techniques of organizing and packing personal and group equipment, including 

backpacks and haul sleds. 
 
Preparation Materials and Resources 
 
A list of the 10 essential systems: 
 

1. Hydration: water, water purification system 
2. Insulation: clothing, including hat, gloves, and rainproof outer shell  
3. Nutrition: extra food 
4. Navigation: map, compass, altimeter, GPS receiver 
5. Sun protection: sunscreen, sunglasses or goggles, hat, clothing 
6. Illumination: headlamp, batteries 
7. First aid: first-aid kit, insect repellent, blister prevention materials 
8. Fire: butane lighters, waterproof matches, fire-starting material 
9. Repair: knife, multi-tool, tape, wire, needle and thread, safety pins 
10. Shelter: tarp, space blanket, bivy sack 

 
Vocabulary 
 
Ten essentials (systems or functions, not items) 
 
Essential Content 
 
A. Individuals’ essential equipment 
      1. The 10 essential systems 

2. Signaling device (whistle, mobile telephone, flares) 
      3. Avalanche safety tools (avalanche transceiver, probe, shovel) 
B. Group equipment 
      1. Radios, high-gain antennas, satellite phone 
      2. Stove, fuel, pot 
      3. Snow saw 
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      4. Thermometer 
      5. Repair kit 
 
Suggested Demonstrations and Activities  
 

● Ask students to develop a list of contents of a go-everywhere kit. 
● Develop an equipment list for a multi night field trip. 
● Develop a list of items for a personal base camp kit. 

 
Suggested Questions for Summary Evaluation 
 

● Describe the 10 essential systems for both individual and group travel in the backcountry. 
● Describe appropriate, hands-free methods for carrying these systems. 
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5.11 TOPIC  8: TRAVEL EQUIPMENT 
 
Suggested total duration:  15 minutes 
 
Instructor Notes 
 
Students must be familiar with the basics of travel gear and its use and field repair, in both winter 
and summer settings. Students must be able to apply the concepts to the field exercise. MTR field 
sessions—including any practice with skis, ice axes, crampons, or a combination of these tools—
must be conducted on terrain less than 60 degrees in steepness. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Explain the benefits and drawbacks of various types of equipment used in backcountry 
travel, including skis, climbing skins, snowshoes, ice axes, crampons. 

● Describe the use of waxes and climbing skins in ski mountaineering. 
● Describe different types of packs suitable for day trips and multi night excursions. 

 
Preparation Materials and Resources 
 

● Branigan, Henry and Keith Jenns, A Complete Guide to Alpine Ski Touring, Ski 
Mountaineering and Nordic Ski Touring, 2nd edition, AuthorHouse UK Ltd., 2014, ISBN 
9781491888087. 

 
● Eng., Ronald C. (ed.), Mountaineering: Freedom of the Hills (8th ed.), The Mountaineers 

Books, Seattle, 2010. 
 

● Houston, Mark, and Kathy Cosley, Alpine Climbing: Techniques to Take You Higher, The 
Mountaineers Books, Seattle, 2004 

 
● Volken, Martin, Scott Schell, and Margaret Wheeler, Backcountry Skiing: Skills for Ski 

Touring and Ski Mountaineering, The Mountaineers Books, Seattle, 2007. 
 

● Zawaski, Mike, Snow Travel Skills for Climbing, Hiking, and Moving Across Snow, The 
Mountaineers Books, Seattle, 2012, ISBN 9781594857201. 

 
Vocabulary 
 
Telemark 
AT – Alpine Touring 
Crampons – Anti-balling plate 
Crampons -- Hybrid 
Crampons – Step-in 
Crampons – Strap-on 
DIN – Deutsche Industrie Norm 
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NNN – New Nordic Norm 
NTN – New Telemark Norm 
Randonee  
Ski crampons (Harscheisen in German) 
Snowshoe 
SNS – Salomon Nordic System 
Splitboard 
Tech binding – Dynafit AT boot and binding system 
 
Essential Content 
 
A. Characteristics, advantages, disadvantages of types of travel equipment 
B. Waxes, no-wax base, climbing skins 
C. Accessories 
     1. Poles 
     2. Ski crampons (harscheisen) 
     3. Safety leashes 
     4. Repair kit for bindings, snowshoes, poles 
D. Ice axe: types, uses, and selection criteria for use on snowfields. (NSP does not teach technical 

ice climbing.) 
E. Crampons: types, uses, and selection. 
F. Pack large enough to carry personal, group, and SAR equipment 

1. Day packs (30-40 liters) 
2. Overnight packs (60-100 liters, external vs. internal frames) 

 
Suggested Demonstrations and Activities 
 
Many of the activities associated with this chapter are best demonstrated in the field. 
 

● Discuss the advantages and disadvantages of snowshoes, telemark skis, and alpine touring 
skis. 

● Review field repair techniques for various types of snow travel equipment. 
● Discuss the use and care of climbing skins. 
● Show the parts of an ice axe and discuss their uses: 

o Head: adze, pick 
o Handle 
o Spike 

● Show videos of self-arrest technique using an ice axe. 
● Illustrate the seven ice-axe positions and discuss their uses 

o Piolet canne (cane position, self-belay and self-arrest grips) 
o Piolet manche (gripping the handle just under the head of the axe) 
o Piolet panne (low dagger position) 
o Piolet poignard (high dagger position) 
o Piolet ancre (pick overhead, gripping the handle near the spike) 
o Piolet traction (pick overhead, supporting climber’s weight) 
o Piolet ramasse (spike to the side on steep terrain) 
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● Discuss the difference between standard steel crampons, for use in most mountaineering 
settings, and lightweight aluminum crampons, for use in skiing terrain. 

● Demonstrate different crampon bindings and boot compatibility: 
o Step-in 
o Strap-on 

 
Suggested Questions for Summary Evaluation 
 

● Discuss each student’s choice of snow travel equipment, including packs. 
● Describe the care and use of climbing skins. 
● Describe the parts of an ice axe and their functions. 
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5.12 TOPIC 9: NAVIGATION 
 
Suggested total duration:  30 minutes in addition to activities in the field 
 
Instructor Notes 
 
This topic is a key element of the MTR curriculum. Students must be well versed in the navigation-
related content of MTR 1 before starting MTR 2. By the time they finish MTR 2, students must be 
able to use topographic maps, a compass, and a GPS unit, independently and reliably, to navigate in 
backcountry settings. Students must demonstrate the ability to chart and follow a route, determine 
and plot their position, plot the position of points reported by others, find points given coordinates 
in any commonly used system, and report their own positions to others. 
 
Students should expect to spend significant time in the field, on their own and before the start of the 
course, practicing navigation skills. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Recognize the difference between topographic maps and road maps.* 
● Identify and explain the meanings of common topographic map symbols.* 
● Identify at least five elements of the map legend and their uses.* 
● Identify and describe the significance of contour lines and discuss their relationships to 

physical features on the ground.* 
● Describe the differences among true north, magnetic north, and grid north.* 
● Describe the significance of magnetic declination and demonstrate techniques for 

determining and adjusting for magnetic declination in the field.* 
● Orient map using a compass, compensating for declination.* 
● Orient a map using terrain features in the field.† 
● Use a scale to determine the distance between two points on a topographic map.* 
● Determine the bearing between two points on a map and plot the bearing on a map.* 
● Plot the party’s current location in the field using map and compass with resection 

(intersecting lines of position).† 
● Describe how man-made and naturally occurring phenomena can affect the accuracy of a 

compass.* 
● Follow a compass bearing in the field for at least 200 meters.† 
● Estimate distance traveled in the field.† 
● Determine the map datum and use it in specifying coordinates.* 
● Determine the coordinates of a specified point on a topographic map a using (1) latitude and 

longitude, (2) Universal Transverse Mercator (UTM) coordinates, and (3) the US National 
Grid System (USNG). Discuss the advantages and disadvantages of each coordinate 
system.* 

● Given a point’s coordinates in latitude and longitude, UTM, and USNG, plot the position of 
the point on a topographic map and find the point in the field using a GPS unit.* 

● Explain the use of an altimeter in mountain travel, including the weather-based 
considerations needed to keep the altimeter properly calibrated. 
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See the discussion under Suggested Questions for Summary Evaluation for an explanation of the 
asterisks (*) and daggers (†) in this list. 
 
Preparation Materials and Resources 
 

● Spicker, Monica and Frank Rossi, Navigation, 2013. [Addendum to MTR Manual Chapter 
9] MTRNavigationPDF.PDF, download retrievable from National Ski Patrol website 
(January 2016). 

● Topographic maps and other types of maps (preferably for the areas in which field sessions 
will take place) 

● Rulers with tenths of inches 
● USNG description   http://usngcenter.org/   
● UTM grids         www.maptools.com 
● Latitude-Longitude rulers     www.maptools.com  
● Magnetic Declination calculator   www.ngdc.noaa.gov/geomag-web/#declination 
● NAD27 / NAD83 converter      www.ngs.noaa.gov/cgi-bin/nadcon.prl 
● National Grid converter   www.ngs.noaa.gov/TOOLS/usng.html 
● A GPS unit 
● Various apps available for smart phones 

 
Vocabulary 
 
Aiming off 
Attack point 
Back azimuth 
Backsight 
Catchline 
Collection point 
Coordinates:  Latitude and Longitude, UTM, USNG 
Datum:  NAD27, NAD83, WGS84 
Foresight 
Handrail 
Magnetic declination 
Resection (sometimes mistakenly called triangulation or trilateration) 
Topographic map 
 
Essential Content 
 
A. Maps 
B. Map scale 
C. Topographic (contour) maps 
D. Datum 
     1. NAD27 
     2. NAD83/WGS84 
E. Coordinates systems 
     1. Latitude and Longitude 
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     2. UTM 
     3. USNG 
F. Magnetic compass 
G. Magnetic declination  
H. Orienting a map in the field 
I.  Using a compass in the field 
J. Transferring a line of travel to a map 
K. Resection (intersecting lines of position) 
L. Use of a GPS unit 
M. Use of an altimeter as an adjunct to the map and compass. 
N. Navigation techniques 
 
Suggested Demonstrations and Activities 
 
In the classroom: 
 

● Identify legends, datum, contour intervals, and magnetic declinations on topographic maps 
commonly used in the area. 

● Discuss the essential features of latitude and longitude, UTM coordinates, and USNG 
coordinates. 

● Locate points on a map given (1) latitude and longitude, (2) UTM coordinates, and (3) USNG 
coordinates. 

● Plot a possible rescue route for traveling to a given site identified by each type of coordinate 
system. 

● Estimate distances along such a route. 
● Determine compass bearings to be followed on the route. 

 
Suggested Questions for Summary Evaluation 
 
In the classroom, conduct all of the activities marked with an asterisk (*) in the learning outcomes 
listed above. 
 
In the field, conduct all of the activities marked with a dagger (†) in the learning outcomes listed 
above. 
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5.13 TOPIC 10: BACKCOUNTRY HAZARDS 
 
Suggested total duration:  15 minutes 
 
Instructor Notes 
 
This topic builds on material covered in MTR 1. The emphasis in MTR 2 should be on knowledge 
at a level that enables students to plan safe trips into the mountains and to make good terrain- and 
weather-based decisions as group leaders in recreational, training, or search and rescue excursions. 
 
The chapter includes material on avalanche hazards. However, instructors should bear in mind that 
students have completed level-1 avalanche training. For this reason, in-depth treatment of avalanche 
safety and rescue is not part of the MTR 2 curriculum per se. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Review general classifications of mountain hazards. 
● Identify the differences between objective and subjective risks. 
● Review risk management techniques for the most commonly encountered hazards. 
● Discuss how to cultivate good group dynamics and group decision-making judgment in the 

alpine setting. 
 
Preparation Materials and Resources 
 

● Slides or photographs of various mountaineering hazards can be helpful in teaching 
terminology and identifying hazards in the field. 

 
● McDonald, Dougal (ed.), Accidents in North American Climbing, American Alpine Club, 

Golden, CO, published annually since 1948. 
 
Vocabulary 
 
Bergschrund 
Crevasse 
Moat 
Moraine 
Moulin 
Rock fall 
Rock glacier 
Tree well 
Whiteout 
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Essential content 
 
A. Specific terrain hazards 
      1. Rock fall 
      2. Weather 
            a. Lightning 

b. Precipitation 
            c. Whiteouts 
            d. Wind 
      3. Stream crossings 
      4. Tree-related hazards 
           a. Falling trees (especially in beetle-killed forests) 
           b. Tree wells 
      5. Glacier hazards 
           a. Crevasses 
           b. Bergschrunds and moats 
           c. Moraines 
           d. Moulins 
           e. Rock glaciers 
           f. Icefalls 
      6. Avalanche and snow hazards 

a. The avalanche triangle (including human factors) 
b. Cornices 
c. Slab avalanches 
d. Wet snow avalanches 
e. Ice fall 

B. Environmental hazards 
      1. Hypoxia, chronic 
      2. Dehydration and over-hydration 
      3. Frostbite 
      4. Hypothermia 
      5. Hyperthermia (heat exhaustion, heat stroke) 
      6. Inability to acclimatize 
      7. Acute Mountain Sickness (AMS) 
      8. High altitude pulmonary edema (HAPE) 
      9. High altitude cerebral edema (HACE) 
C. Good judgment 
      1. Knowledge and awareness 
      2. Time management 
      3. Avoiding compounded errors 
      4. Decision-making framework 
 
Suggested Demonstrations and Activities 
 
With the aid of topographic maps and photographs, identify as many hazards as possible in the 
terrain in which the field sessions will take place. 
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Assign students to read and present examples of decision-making errors in recent issues of Accidents 
in North American Climbing, published annually by the American Alpine Club. 
 
 
Suggested Questions for Summary Evaluation 
 

● What is the difference between objective and subjective risks?  Give examples pertinent to 
mountain travel and rescue. 

 
● What mountaineering hazards might affect search and rescue operations in your area of 

operations? 
 

● Discuss how to cultivate good group dynamics and group decision-making judgment in the 
alpine setting. 
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5.14 TOPIC 11: ENVIRONMENTAL AWARENESS AND CAMPING 
 
Suggested total duration:  15 minutes 
 
Instructor notes 
 
Devoting some classroom time to this topic will help avoid misunderstandings about the types of 
shelters, systems for food and water supply, waste disposal, and general camping practices to be 
used during the overnight field session(s). 
 
Instructors should make sure that all students have had previous overnight camping experience, for 
example as part of MTR 1. MTR 2 is not an appropriate course for students who are just learning 
how to camp. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Identify camping techniques and procedures that minimize adverse impacts on the 
environment. 

● Describe various accepted methods of waste disposal. 
● Be aware of, understand and follow regulations designed to protect the environment. 

 
Preparation Materials and Resources 
 

● Meyer, Kathleen, How to Shit in the Woods, 3rd edition, Tenspeed Press, New York, 2011. 
 

● O’Bannon, Allen, and Mike Clelland, Allen &Mike’s Really Cool Backcountry Ski Book, 
Revised and Even Better, by Falcon Guides, Guilford, CT, 2007. 

 
● O’Bannon, Allen, and Mike Clelland, Allen & Mike’s Really Cool Backpackin’ Book, Falcon 

Guides, Guilford, CT, 2001. 
 
Vocabulary 
 
Leave-no-trace principles: 

1. Plan ahead and prepare 
2. Travel and camp on durable surfaces 
3. Dispose of waste properly 
4. Leave what you find 
5. Minimize campfire impacts 
6. Respect wildlife 
7. Be considerate of other visitors 
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Essential Content 
 
A. Environmental impacts 
      1. Washing 
      2. Garbage 
      3. Sanitation 
      4. Local regulation 
B. Camping 
      1. Campsite selection: durable surfaces, shelter from the elements, availability of water, isolation 

from other parties. 
      2. Camping essentials 
           a. Shelters: tents, snow caves, igloos, and other snow shelters 
           b. Food storage, including techniques for bear country 
           c. Stoves: white gasoline versus isobutane canisters 
           d. Water 
           e. Washing 
           f. Garbage 
           g. Sanitation 
           h. Fire building: 

● Guidelines for when and where to have a campfire 
● Fire safety 

C. Other considerations 
      1. Respect for wildlife 
      2. Consideration of other visitors 
      3. Mitigating large-group impacts 
 
Suggested Demonstrations and Activities  
 
In the classroom: 
 

● With the help of topographic maps, identify possible campsites for the field session(s).  
● Discuss methods for food storage in camp. 
● Discuss methods for waste disposal, including the specific methods to be used in the field 

sessions. 
● Discuss the special considerations required for campsites established during SAR operations, 

including emergency care facilities and transportation access. 
 
Suggested Questions for Summary Evaluation 
 

● List and discuss the seven leave-no-trace principles. 
● Discuss the advantages and disadvantages of tents, snow caves, and other snow shelters. 
● Discuss the advantages and disadvantages of isobutane canister stoves versus white-gas 

stoves. 
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5.15 TOPIC 12: WEATHER 
 
Suggested total duration:  30 minutes 
 
Instructor Notes 
 
MTR 2 requires a more thorough understanding of weather than MTR 1. Students should be able to 
use weather information to plan a trip and to assess changing weather conditions and how they may 
affect the safety of the team. Students should be able to apply the concepts in planning and 
participating in field exercises. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Explain characteristics of weather patterns on a regional and local level. 
● Describe the significance of cloud formations in forecasting weather. 
● Describe other indicators of changing weather. 
● Discuss the influences of local topography on weather. 
● Use a pressure-based altimeter as an adjunct to weather forecasting. 
● Explain how altitude affects weather. 
● List and use sources of current weather forecasts for the intended trip area, including NOAA 

weather radio stations and www.weather.gov.  
● Recognize the impact of weather on trip planning, execution, and search and rescue. 

 
Preparation Materials and Resources 
 

● National Oceanographic and Atmospheric Administration website, www.noaa.org. 
 

● National Weather Service forecast website, www.weather.gov.  
 

● Renner, Jeff, Mountain Weather: Backcountry Forecasting and Weather Safety for Hikers, 
Campers, Climbers, Skiers, and Snowboarders, Mountaineers Books, Seattle, 2005. 
 

● Regional avalanche forecast center websites 
 
Vocabulary 
 
Adiabatic lapse rate 
Cold front 
Dew point 
NOAA weather radio 
Warm front 
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Essential Content 
 
A. Basic concepts 
B. Clouds 
C. Fronts 
D. Wind 
E. Humidity, Dew point, and Precipitation 
F. Temperature 
G. Regional and general weather pattern considerations 
H. Local considerations 
 
Suggested Demonstrations and Activities  
 
Visit www.weather.gov to review the various types of information available at that website. 
 
Suggested Questions for Summary Evaluation 
 

● Review the weather forecast before each field session and discuss the implications of the 
forecast for group decision-making. 

● Review weather maps before each field session and discuss the implications of high pressure 
regions, low pressure regions, and the frontal systems shown on the map. 
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5.16 TOPIC 13: GROUP DYNAMICS 
 
Suggested total duration:  30 minutes 
 
Instructor Notes 
 
The focus of this topic in MTR 2 should be on developing leadership skills appropriate for strike 
team or task force leaders. Students should be able to assume more responsibility for the team and 
the operations. In a typical MTR 2 course, not everyone will have an opportunity to serve as a 
leader during the field sessions. But all students should demonstrate the commitment to the success 
of the group that is the hallmark of effective leadership.  
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Explain the differences in group dynamics between a party of backcountry recreationists and 
a team of rescuers on an operation based on the Incident Command System. 

● Identify at least three leadership skills. 
● Describe four good group habits. 
● Explain decision-making traps in group settings, and identify at least three. 

 
Preparation Materials and Resources 
 

● McDonald, Dougal (ed.), Accidents in North American Climbing, American Alpine Club, 
Golden, CO, published annually since 1948. 

● Graham, John, Outdoor Leadership: Technique, Common Sense, and Self Confidence, 
Mountaineers Books, Seattle, 1997. 

● Tremper, Bruce, Staying Alive in Avalanche Terrain, 2nd edition, Mountaineers Books, 
Seattle, 2008. 

 
Vocabulary 
 
Heuristic traps: commitment, familiarity, scarcity, social proof 
 
Essential Content 
 
A. Leadership: a commitment to the success of the group 
      1. Leadership styles 
B. Teamwork 
      1. Good group habits 
           a. Established trailhead protocols 
           b. Time management 
           c. Periodically regrouping and sweeping 
           d. Protocols at trail’s end 
C. Stress Management 
      1. Flexible, analytic frame of mind 
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      2. Avoiding compounding errors 
D. Decision-making traps 
      1. Familiarity 
      2. Social proof 
      3. Commitment 
      4. Scarcity 
      5. Fear of being a party pooper 
      6. Poorly matched abilities 
      7. Guide-client mentality 
      8. Separating the group inadvertently 
      9. Failure to put rescuers first. 
E. Threes rules before separating 
      1. Having a purpose 
      2. Checking each subgroup’s preparation 
      3. Making a plan for getting back together. 
 
 
Suggested Demonstrations and Activities  
 
Assign students to read and present examples of decision-making errors in recent issues of Accidents 
in North American Climbing, published annually by the American Alpine Club. 
 
In field exercises, have students take turns serving as group leaders, each for a specified period of 
time. 
 
Suggested Questions for Summary Evaluation 
 
Interview each student for 10 minutes, in private while other students are engaged in another activity. 
Ask the student for a self-assessment of his or her leadership styles. 
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5.17 TOPIC 14: BACKCOUNTRY MEDICAL EMERGENCIES 
 
Suggested total duration:  30 minutes 
 
Instructor Notes 
 
Many students will be OEC Technicians. These students should already possess solid knowledge of 
the principles of emergency care for most backcountry trauma and medical problems. In this case 
MTR 2 should focus on the special considerations that arise in the backcountry or other remote 
settings, where standard emergency medical equipment may not be available and access to more 
definitive medical care may require many hours, possibly more than a day. 
 
For students having less rigorous emergency medical training, MTR 2 does not provide the medical 
training typically required for search team members in search and rescue operations. For these 
students, this topic can serve as a brief introduction to several types of emergencies most likely to 
be encountered in wilderness and mountain settings. Instructors may wish to discuss opportunities 
for additional medical training. 
 
Concluding Objectives 
 
Students should be able to do the following: 
 

● Explain the differences between providing emergency medical care in the backcountry 
setting versus a ski area with a first-aid room or access to higher-level medical care. 

● Describe the types of high-altitude illness, how they can be prevented, and how they should 
be treated in the backcountry. 

● Explain some of the symptoms of both heat-related illness and cold-related illness. 
● Describe the more common traumatic injuries that occur in the backcountry. 
● List a few of the items that can be used for improvised splints and stabilization devices when 

treating fractures and other injuries. 
 
Preparation Materials and Resources 
 

● National Ski Patrol (Edward C. McNamara, David H. Johe, Deborah A. Endly, editors), 
Outdoor Emergency Care: A Patroller’s Guide to Medical Care, 6th edition, Jones and 
Bartlett Learning, Burlington, MA, 2020. 
 

● Bezruchka, Stephen, Altitude Illness: Prevention and Treatment, 2nd edition, Mountaineers 
Books, Seattle, 2005. 
 

● Giesbrecht, Gordon G., and James A. Wilkerson Hypothermia Frostbite and other Cold 
Injuries, 2nd edition, Mountaineers Books, Seattle, 2006. 

 
● Houston, Charles, Going Higher: Oxygen, Man, and the Mountains, 5th edition, 

Mountaineers Books, Seattle, 2005. 
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Vocabulary 
 
AMS – Acute mountain sickness 
Full thickness frostbite 
HACE – High altitude cerebral edema 
HAPE – High altitude pulmonary edema 
Mild hypothermia (core temperature 34-35 C) 
Moderate hypothermia (core temperature 30-34 C) 
Partial thickness frostbite 
Severe hypothermia (core temperature below 30 C) 
Superficial frostbite 

 
Essential Content 
 
A. High-altitude illness 
      1. Acute mountain sickness 
      2. High altitude pulmonary edema  
      3. High altitude cerebral edema 
      4. Prevention strategies 
B. Heat-related illness 
      1. Heat Cramps 
      2. Heat Exhaustion 
      3. Heat Stroke 
C. Cold-related Illness 
      1. Hypothermia 
      2. Frostbite 
      3. Cold-injury prevention in the backcountry 
D. Criteria for immediate evacuation 
     1. Altered mental status 
     2. Persistent ataxia 
     3. Respiratory distress or rales 
     4. Cyanosis 
     5. Persistent nausea or vomiting 
 
Additional topics if time permits: 
E. Burns 
      1. Thermal burns 
      2. Sunburn 
      3. Windburn 
      4. Snow blindness 
      5. Lightning, including special triage considerations 
F. Traumatic Injuries 
     1. Blisters 
     2. Strains and sprains 
     3. Dislocations 
     4. Fractures 
     5. Head, neck, and spine injuries 
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     6. Bleeding 
     7. Internal injuries 
G. Medical illness 
     1. Heart attack 
          a. CPR: backcountry guidelines 
     2. Stroke or brain attack 
     3. Anaphylaxis 
     4. Diabetes 
     5. Asthma 
 
Suggested Demonstrations and Activities  
 

● Show and discuss the contents of various backcountry medical kits. 
● Demonstrate a hypothermia wrap. 
● Illustrate the use of a pulse oximeter. 
● Demonstrate an improvised traction splint, an improvised sling and swathe using safety pins 

and webbing instead of cravats, an improvised cervical collar using a SAM splint. 
 
Suggested Questions for Summary and Evaluation 
 

● Discuss the management of a patient with acute mountain sickness deep in the 
backcountry. 

● Describe the differences between the signs and symptoms of heat exhaustion and those of 
heat stroke. 

● What is the difference between triage in ordinary trauma settings and triage in the case of 
multiple lightning-strike patients? 

● List criteria for immediate evacuation of a patient from the backcountry, whether or not 
you know what’s wrong with the patient. 
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5.18 TOPIC 15: SEARCH AND RESCUE BASICS 
 
Suggested total duration:  90 minutes in addition to field activities 
 
Instructor Notes 
 
MTR 2 covers this topic in significantly greater depth than MTR 1. The content for this section 
should meet, at a minimum, the standards established by ASTM 2209-14, “Standard Guide for 
Training of Land Search Team Member.”5F

10 
 
Instructors do not need to cover the Incident Command System, since students will have completed 
the National Incident Management System courses IS-100.b, IS-200.b, and IS-700.a.  
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Identify the major elements and their sequences in a search plan. 
● Describe the five core phases of a search and rescue. 
● Identify at least two search tactics for locating a subject in the fastest possible time. 
● Describe search theory and its components. 
● Describe the basic principles of the Incident Command System and its use in search and 

rescue operations. 
 
Preparation Materials and Resources 
 

● Online NIMS courses, available at http://training.fema.gov/IS/NIMS.aspx. Courses listed in 
boldface below are required for MTR 2. 
 
o IS-100 Introduction to Incident Command System (required for MTR 1 and MTR 2) 
o IS-200 ICS for Single Resources and Initial Action Incidents (required for MTR 2) 
o IS-700 National Incident Management System (NIMS) An Introduction (required for 

MTR 1 and MTR 2) 
o IS-800 National Response Framework: An Introduction (a prerequisite for subsequent 

NIMS coursework on the Incident Command System) 
 

● Martin, Eric H., Introduction to Search and Rescue, 2nd edition, National Association for 
Search and Rescue, Centreville, VA, 2008. 

 
● United States Coast Guard, “Risk calculation worksheet: calculating risk using GAR Model 

(Green-Amber-Red),” retrievable (2016) at the following URL: 
http://www.uscg.mil/hq/nsfweb/foscr/ASTFOSCRSeminar/Presentations/Safety/ORM-
GAR.pdf. 
 

● Lost Person Behavior, by Robert Koester, book or mobile application 

 
10ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959. 
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Vocabulary 
  
Search 
Rescue 
Recovery 
ALAST (Alert, Locate, Access, Stabilize, Transport) 
Point last seen (PLS) 
Last known point (LKP) 
Initial planning point (IPP) 
Search segment or area 
Probability of area (POA) 
Probability of detection (POD) 
Probability of success (POS) 
Coverage 
Incident Command, Incident Commander (IC) 
Incident Command System (ICS) 
National Incident Management Systems (NIMS) 
Single Resource 
Strike Team (same kind and type of resources having a common leader) 
Task Force (different kinds or types or resources having a common leader) 
 
Essential Content 
 
A. Government agency responsible for SAR 
B. Six stages of a SAR operation: 

● Preplanning 
● Notification 
● Planning and strategy 
● Tactics and techniques 
● Suspension 
● After-action review or critique 

C. Search concepts 
● Search as an emergency 
● Searching for clues, not just subjects 
● Clue consciousness or awareness 
● Lost person behavior, including general classification of lost persons, factors that affect their 

behavior, and the application of statistical studies of lost person behavior 
● Lost or missing person questionnaires 

D. Backcountry cell phone use tips 
E. Conducting a SAR Operation 

● Active or direct search 
o Type I or hasty search 
o Type II or loose, area, sweep or efficient search 
o Type III or tight, grid, evidence, or thorough search 
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● Passive or indirect search 
o Investigation 
o Attraction 
o Containment 

● Tracking and sign cutting: 
o The difference between signs and tracks 
o The difference between sign cutting and tracking 
o Procedures used to preserve tracks or sign and to preserve an area for a tracking team. 
o Procedures used to preserve an area for a search dog team 
o Procedures for handling scent articles to be used by a dog search team 
o The advantages and disadvantages of night search 

F. Incident Command System (ICS). This should be a quick review. Students must complete the 
NIMS online courses IS-100.b, IS-200.b, and IS-700.a to earn MTR 2 certification. These NIMS 
courses cover all aspects of the ISC needed for this level of training. 
 
Suggested Demonstrations and Activities  
 
If class time permits, conduct a tabletop exercise involving a hypothetical backcountry search and 
rescue operation. An instructor should play the role of Incident Commander or Operations Section 
Chief; a student should serve as a task force or strike team leader. The exercise should last no more 
than one hour.  
 
Suggested Questions for Summary Evaluation 
 

● Describe the following six stages of SAR operations: 
o Preplanning 
o Notification 
o Planning and strategy 
o Tactics and techniques 
o Suspension 
o After-action review or critique 

 
● Explain the following concepts: 

o Search as an emergency 
o Searching for clues, not just subjects 
o Clue consciousness or awareness 
o Lost person behavior, including general classification of lost persons, factors that 

affect their behavior, and the application of statistical studies of lost person behavior 
o Lost or missing person questionnaires 

 
● Explain how the following factors affect SAR operations and probability of detection: 

o Searcher speed 
o Searcher spacing 
o Terrain 
o Vegetation and ground cover 
o Weather 
o Time of day 
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o Searcher condition 
o Search subject condition 

 
● Explain the functions of the following positions: 

o Search team leader 
o Radio operator 
o Navigator 
o Search team member 

 
● Describe what actions to take upon finding the following: 

o Clues or evidence 
o The subject(s) (a) alive and (b) deceased 
o A possible crime scene 

 
● Explain the following: 

o Active or direct search 
▪ Type I or hasty search 
▪ Type II or loose, area, sweep or efficient search 
▪ Type III or tight, grid, evidence, or thorough search 

o Passive or indirect search 
▪ Investigation 
▪ Attraction 
▪ Containment 

o Tracking and sign cutting: 
▪ The difference between signs and tracks 
▪ The difference between sign cutting and tracking 
▪ Procedures used to preserve tracks or sign and to preserve an area for a 

tracking team. 
▪ Procedures used to preserve an area for a search dog team 
▪ Procedures for handling scent articles to be used by a dog search team 

o The advantages and disadvantages of night search. 
 
Field Activity 
 
A search and rescue exercise is a required field activity for MTR 2; see guidelines for field sessions 
below. 
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5.19 TOPIC 16: EMERGENCY RESCUE TECHNIQUES 
 
Suggested total duration:  90 minutes in addition to field activities 
 
Instructor Notes 
 
At the MTR 2 level, students must be capable of leading a strike team or task force in SAR 
operations. Instructors should place particular focus on rescue rigging skills, making sure that every 
student has a solid knowledge of knots, hardware, and the construction of rescue systems using this 
equipment. This topic also serves the Nordic Senior program and the Certified program. 
 
To avoid spending too much time on basic knot-tying skills learned in MTR 1, instructors should 
consider requiring students to demonstrate proficiency in knot tying at the start of the course. 
 
NSP does not teach or certify instructors in high-angle rescue. Therefore, instructors must respect 
the terrain guidelines described in Chapter 2. 
 
Learning Outcomes 
 
Students should be able to do the following: 
 

● Explain a few of the differences between ski resort and backcountry rescues, including some 
of the unique challenges backcountry rescuers face. 

● Define critical point analysis, white board analysis, and the whistle stop test; and why these 
assessments are vital to successful rescue planning. 

● Describe and use various types of roped rescue equipment (e.g. ropes, carabiners, harnesses) 
and understand proper care and maintenance. 

● Describe and demonstrate the basic principles and techniques of rope rescue. 
● Explain the importance of properly approaching, loading, and unloading patients and 

equipment from a rescue helicopter. 
 
Preparation Materials and Resources 
 

● Lipke, Rick, Technical Rescue Riggers Guide, Fourth edition, Conterra, Inc., Bellingham, 
WA, 2009. 

● Online Interagency Aviation Training: A100 Basic Aviation Safety: see 
https://www.iat.gov/default.asp. 

 
Vocabulary 
 
Autoblock 
Bollard 
Clove hitch 
C-rig 
Critical point analysis 
Decent Control Device (DCD) 
Double Münter hitch 
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Figure-eight follow through knot 
Figure-eight on a bight 
Flemish bend (figure-eight joining knot) 
Frost knot 
Münter hitch 
Improvised harness 
Purcell Prusik 
Prusik hitch 
Theoretical mechanical advantage 
T-slot 
VT Prusik 
Water knot 
Whistle stop test 
White board analysis 
Wrap-two-pull-one anchor 
Z-rig  
 
Essential Content 
 
A. Ski resort versus backcountry rescues 
B. Critical thinking 

● White board analysis: analyze a system in a safe environment, before using it. 
● Critical point analysis: is there a point whose failure would cause system failure? 
● Whistle stop test: what would happen if everybody let go? 
● Rescue philosophy (see GAR Model in Topic 15) 

D. Rescue overview 
● Non-technical rescue 

o Flat (0 to 15 degrees) 
o Low angle (15 to 30 degrees) 

● Technical rescue 
o Steep angle (30 to 60 degrees) 
o High Angle (60 degrees plus) 

E. Rescue Safety 
● Patient safety 
● Training 

F. Rescue equipment 
● Ropes: 11 mm static versus dynamic, care and storage, coiling and stacking 
● Accessory cord 
● Webbing: 1-inch tubular 
● Carabiners: non-locking, locking D-shaped, locking pear-shaped 
● Pulleys, including Prusik-minding pulleys 
● Decent Control Devices (DCDs) 

o ATC Guide 
o Reverso 4 
o Delta V 
o Conterra Scarab 
o Double Münter hitch 
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● Harnesses: commercial and improvised 
● Litters 

G. Knot tying:   
● Figure-eight on a bight 
● Figure-eight follow-through 
● Figure-eight bend (Flemish bend, for joining two ropes) 
● Frost knot 
● Clove hitch 
● Münter hitch 
● Double Münter Hitch 
● Three-wrap Prusik 
● Autoblock (for rappel back-up) 
● Water knot (to join strands of webbing) 
● Improvised harness 
● All rescue knots should be dressed with four-inch tails. 
● Instructors may add knots to this list in accordance with local protocol. 

H. Rigging systems 
● Anchors: 

o Principles: solid, redundant, equalized, no extension (SRENE) 
o Anchors on trees or other features: wrap-three-pull-two 
o Anchors in snow: T-slots, bollards 

● Lowering systems 
o DCD with a hands-free stop 
o ATC Guide with carabiner redirect 

● Raising systems: 
o Theoretical mechanical advantage 
o C-rig (2:1 ideal mechanical advantage) 
o Z-rig (3:1 ideal mechanical advantage) 
o Progress-capturing prusik 

● Hands free stop for a lowering or raising system 
● Two-tensioned rope systems 
● Rappelling with a belay device: 

o Precautions, including knotting the rope ends and extending the rappel device 
o Autoblock back-up 

I. Transportation 
● Patient packaging 
● Helicopters 

 
Suggested Demonstrations and Activities  
 

● Ask students to demonstrate all of the required knots, after assigning them as pre-course 
homework. 

● Set up 2:1 and 3:1 raising systems in the small, that is, using typical rescue equipment but 
on a scale of about 2-3 meters. This skill can be useful in the field, in tight quarters or at 
night, when it is hard to see all of a large system. 

● Set up a lowering system in the small. 
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● Demonstrate how to set up a rappelling system with a rappel device extended away from the 
harness and an autoblock added as a backup. 

 
Suggested Questions for Summary Evaluation 
 
This topic better lends itself to field testing of students’ skills. 
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5.20 MTR 2 FIELD SESSIONS 
 
MTR 2 requires several field sessions: 
 

● At least one and preferably two single-day field sessions to assess students’ backcountry 
travel abilities and to practice critical skills, such as rope rescue systems, navigation, and 
emergency shelter construction. 

● Two consecutive nights of camping in tents or improvised shelters, such as snow shelters. A 
two-night trip is an essential component of MTR 2, since it allows for the assessment of 
students’ readiness for multi day search and rescue operations. It is not necessary for students 
to sleep in emergency shelters. While camping on snow is preferable where feasible, local 
conditions may make it impossible. 

 
Sample objectives for these field sessions are listed below. 
 
Sample Objectives for Single-Day Field Session 1 
 
Students must: 
 

1. Travel at least 2 kilometers over backcountry terrain, preferably snow-covered terrain. 
2. Demonstrate adequate levels of fitness to participate in mountain search and rescue 

operations. 
3. Demonstrate acceptable choices of clothing, food and water, equipment, and travel 

equipment. 
4. Demonstrate the construction of an acceptable emergency shelter. 
5. Participate in a search and rescue exercise. This exercise may be conducted at night, at the 

discretion of the Instructor of Record. 
 
Instructors will: 
 

1. Review how to orient a map using terrain features in the field. 
2. Review how to plot the party’s current location in the field using map and compass with 

resection (intersecting lines of position). 
3. Review techniques for following a compass bearing in the field for at least 200 meters. 
4. Review how to estimate distance traveled in the field. 
5. Review how to construct rope-rescue systems, including: 

a. Anchors using trees, other natural features or other anchoring techniques 
b. Raising systems with 2:1 and 3:1 ideal mechanical advantage 
c. Lowering systems 
d. Belaying methods for raising and lowering systems 
e. Rappelling with a belay device and autoblock. 

 
Sample Objectives for Single-Day Field Session 2: 
 
Students must: 
 

1. Travel at least 2 kilometers over backcountry terrain, preferably snow-covered terrain. 
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2. Demonstrate adequate levels of fitness to participate in mountain search and rescue 
operations. 

3. Demonstrate acceptable choices of clothing, food and water, equipment, and travel 
equipment. 

4. Build a fire. 
5. Demonstrate the ability to orient a map using terrain features in the field. 
6. Demonstrate the ability to plot the party’s current location in the field using map and 

compass with resection (intersecting lines of position). 
7. Demonstrate the ability to follow a compass bearing in the field for at least 200 meters. 
8. Demonstrate the ability to estimate distance traveled in the field. 
9. Demonstrate the ability to construct rope-rescue systems, including: 

● Anchors using trees, other natural features or other anchoring techniques 
● Raising systems with 2:1 and 3:1 ideal mechanical advantage 
● Lowering systems 
● Twin tension method for raising and lowering systems in high-consequence 

situations 
● Rappelling with a belay device and autoblock. 

 
Sample Objectives for a Two-Night Overnight Field Session: 
 
Students must: 
 

1. Travel at least 2 kilometers over backcountry terrain, preferably snow-covered terrain. 
2. Demonstrate adequate levels of fitness to participate in mountain search and rescue 

operations. 
3. Demonstrate acceptable choices of clothing, food and water, equipment, travel equipment, 

and camping gear. 
4. Demonstrate the ability to maintain reasonable levels of personal warmth, hydration, 

nutrition, and positive contributions to group dynamics. 
5. Demonstrate sound techniques for 

a. Campsite selection and layout 
b. Water treatment and food storage 
c. Environmental considerations and leave-no-trace camping 

6. Participate in a search and rescue exercise, preferably with some students acting as strike-
team or task-force leaders. 
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5.21 EXAM CHECKLIST FOR MTR 2 
 

The written or oral evaluation for MTR 2 must cover the following topics, at a minimum, for 
consistency with (not complete coverage of) ASTM F 2209-14 standards. Each student should be 
able to answer each of these questions. Instructors may supplement this minimum content with 
additional questions relevant to the MTR curriculum. The question bank in Chapter 7 contains many 
examples. It may help to distribute this checklist at the beginning of the course or even before the 
official starting date. Students may complete the evaluation as a take-home exam. 
 
 

PART 1:  CAMPING SKILLS 
Topic Details 
Clothing 1. Explain the principle of layered clothing, describing the function of each layer, the 

materials typically used in each, and the advantages and disadvantages of each. 
2. Describe the considerations to be used in selecting socks and footwear for use in the 

field. 
Water Describe two methods of water purification in the field. 
Food Describe the considerations for food to be used in the field and the typical caloric needs 

of a human subject. 
Sanitation Describe personal hygiene and sanitation considerations and techniques for use in the 

field. 
 
 

PART 2:  EMERGENCY BIVOUAC SKILLS 
Topic Details 
Survival needs 1. List and prioritize the basic needs for human survival. 

2. List the five ways in which the human body loses heat and ways to reduce these 
losses. 

 
 

PART 3:  NAVIGATION SKILLS 
Topic Details 
Coordinate 
Systems 

1. Determine and correctly give the coordinates of a point on the map in: 
a. Longitude and latitude, preferably using degrees and decimal minutes (DDD° 

MM.MMM’). 
b. Universal Transverse Mercator (UTM) coordinates. 
c. U.S. National Grid (USNG) 
d. References to features on the map. 
Coordinates given in latitude and longitude and in UTM must include the datum. 

2. Plot on a topographic map a point having a set of coordinates given in each of the 
three formats listed above. 

GPS 1. Describe the advantages and disadvantages of GPS receives with respect to map and 
compass for land navigation. 

2. Describe why it is important for the GPS receiver datum to match the map datum in 
land navigation.  

3. Convert a set of coordinates from one datum to another (e.g. NAD27 to WGS84). It is 
acceptable to use a website or a GPS device. 

Route-finding Explain the following route-finding concepts: catchline, handrail, aiming off. 
 
 

PART 4:  SEARCH AND RESCUE SKILLS 
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Topic Details 
Incident Command 
System 

Verify completion of the following online courses offered by the National Incident 
Management System: 
1. IS-100.b: Introduction to Incident Command System. 
2. IS-200.b: ICS for Single Resources and Initial Action Incidents. 
3. IS-700.a: National Incident Management System (NIMS) An Introduction 
(Earlier versions of these courses are acceptable.) 

SAR terminology Define the following terms: 
● Search 
● Rescue 
● Recovery 
● LAST (Locate, Access, Stabilize, Transport) 
● Point last seen (PLS) 
● Last known point (LKP) 
● Initial planning point (IPP) 
● Search segment or area 
● Probability of area (POA) 
● Probability of detection (POD) 
● Probability of success (POS) 
● Coverage 

SAR stages Describe the following six stages of SAR operations: 
● Preplanning 
● Notification 
● Planning and strategy 
● Tactics and techniques 
● Suspension 
● After-action review or critique 

SAR concepts Explain the following concepts: 
● Search as an emergency 
● Searching for clues, not just subjects 
● Clue consciousness or awareness 
● Lost person behavior, including general classification of lost persons, factors that 

affect their behavior, and the application of statistical studies of lost person 
behavior 

● Lost or missing person questionnaires 
Factors affecting 
SAR 

Explain how the following factors affect SAR operations and probability of detection: 
● Searcher speed 
● Searcher spacing 
● Terrain 
● Vegetation and ground cover 
● Weather 
● Time of day 
● Searcher condition 
● Search subject condition 

Search team 
positions 

Explain the functions of the following positions: 
● Search team leader 
● Radio operator 
● Navigator 
● Search team member 

Search team 
actions 

Describe what actions to take upon finding the following: 
● Clues or evidence 
● The subject(s) (a) alive and (b) deceased 
● A possible crime scene 
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Search techniques Explain the following: 
● Active or direct search 

o Type I or hasty search 
o Type II or loose, area, sweep or efficient search 
o Type III or tight, grid, evidence, or thorough search 

● Passive or indirect search 
o Investigation 
o Attraction 
o Containment 

● Tracking and sign cutting: 
o The difference between signs and tracks 
o The difference between sign cutting and tracking 
o Procedures used to preserve tracks or sign and to preserve an area for a 

tracking team. 
o Procedures used to preserve an area for a search dog team 
o Procedures for handling scent articles to be used by a dog search team 

● The advantages and disadvantages of night search 
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5.22 SKILLS CHECKLIST FOR MTR 2 
 

Each student must demonstrate every skill in the following checklist, independently and without 
coaching, for consistency with (not complete coverage of) ASTM F 2209-14 standards. These skills 
are in addition to knowledge tested via written or oral examination. 
 
 

PART 1:  CAMPING SKILLS 
Skill Set Details Completion 

Date 
Field Session Complete a field session at least 4 hours in length involving at least 5 

kilometers of travel with appropriate personal field equipment. Over-
snow travel is preferable but not required. 

 

Camping Complete at least two consecutive nights of camping in the field. 
(Camping on snow-covered terrain is preferable but not required. It is 
acceptable to use tents, snow caves, or emergency bivouac shelters. If no 
shelter is used, shelter of one of these types must nevertheless be 
available for each person.) 

 

Notes 1. On all field sessions and camping sessions, students must have 
appropriate clothing, outerwear, footwear, personal field 
equipment, and a durable, hands-free method of carrying personal 
and team equipment. 

2. On all field sessions and camping sessions, students must 
demonstrate good field judgment by contributing to the success of 
the exercise and to the safe management of hazards. 

 

 
 

PART 2:  EMERGENCY BIVOUAC SKILLS 
Skill Set Details Completion 

Date 
Emergency Shelter Construct an improvised shelter using only personal field equipment and 

materials found in the field. (Snow-covered terrain is preferable but not 
required. The Instructor of Record must determine that the shelter is 
bivouac-worthy.) 

 

Emergency Fire Build a sustainable fire using only personal field equipment and materials 
found in the field. 

 

 
PART 3:  NAVIGATION SKILLS 
Skill Set Details Completion 

Date 
Bearings Follow an outdoor route consisting of at least 2 legs, each leg involving a 

prescribed compass bearing and a prescribed distance of at least 100 
meters. 

 
 
  

Map and Compass 1. Orient a topographic map to true north, compensating for magnetic 
declination, using (a) the terrain and (b) a compass. 

2. Plot, on a topographic map, your position in the field, using a map, 
compass, visual terrain references, and resection. 

3. Determine the straight-line distance between two points on a 
topographic map. 

4. Obtain both true and magnetic bearings for an object in the field and 
plot it correctly on a topographic map. 
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5. Obtain true and magnetic bearings for an object on a topographic map 
and transfer it correctly to the field. 

6. Given two points on a topographic map, determine the optimal 
human-powered travel route between them. 

Global Positioning 
Systems 

1. Using a GPS device, determine your position in the field in all 
commonly used coordinate systems. Demonstrate how enter a given 
set of coordinates with a specified datum, how to convert between all 
commonly used coordinate systems, and how to convert the datum. 

2. Given a set of coordinates and a datum, plot the position correctly on 
a topographic map, converting the coordinate system and datum if 
necessary. 

3. Using appropriate map tools and methods, determine the coordinates 
of a specified point on a topographic map. 

4. Enter target coordinates, in any commonly used coordinate system 
and datum, into a GPS device. Use the device to determine the true 
and magnetic bearings and straight-line distance from your position 
to the target point. Navigate to the target point using the GPS device. 

 

 
 

PART 4:  SEARCH AND RESCUE SKILLS 
Skill Set Details Completion 

Date 
Mock SAR Exercise Participate in an outdoor SAR exercise involving the location, access, 

stabilization, and transport of at least one mock patient. A night SAR 
exercise is preferable where feasible. 

 

 
 

PART 5:  TECHNICAL RESCUE SKILLS 
Skill Set Details Completion 

Date 
Knots Correctly tie the following knots: 

1. Figure-eight on a bight. 
2. Figure-eight rewoven. 
3. Three-wrap Prusik. 
4. Clove hitch on a carabiner. 
5. Double Münter hitch on a carabiner. 
6. Double fisherman’s knot. 
7. Water knot (for webbing). 
8. Frost knot 
9. Improvised harness using webbing. 
10. Autoblock (for rappelling) 
Knots must be dressed and have 4-inch (hand-width) tails. 

 

Anchors 1. Explain what it means for an anchor to be solid, redundant, and 
equalized with no extension. 

2. Make a wrap-three, pull-two anchor or other appropriate anchor 
suitable for raising a single-patient plus attendants load on terrain 
less than 60 degrees in steepness. 

3. (Optional) Make a T-slot anchor in snow. 
4. (Optional) Make a snow bollard and explain its utility. 

 

Raising systems Rig the following raising systems for a single-person load on terrain less 
60 degrees in steepness using 2 anchors: 
1. A system having 2-to-1 ideal mechanical advantage. 
2. A system having 3-to-1 ideal mechanical advantage. 
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Each system should include a belay line and a progress-capturing 
mechanism. 

Lowering system Rig a lowering system for a single-patient load plus attendants on terrain 
less than 60 degrees. The system should include a second line, rigged to a 
separate anchor if possible. 

 

Rappelling Rig a rope for a personal, 1-person rappel, using a harness (improvised or 
commercial), a locking carabiner, and a belay device. Demonstrate the 
use of a rappel rope on terrain less than 60 degrees in steepness. On the 
same terrain, demonstrate the use of an autoblock as a rappel back-up. 
(It is acceptable to extend the rappel device away from the harness. 
Prusik, Purcell Prusik, VT Prusik Klemheist, and Bachmann knots are 
unsuitable as rappel backups.) 

 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER 6: MTR CLINIC 
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MTR Clinics allow focused, in-depth training in one or more specific MTR-related topics, based on 
patrollers' local needs. A list below provides some of the many possible examples. 
 
MTR Clinics have several possible target audiences, including ski patrollers and members of the 
public who seek additional expertise in specific MTR skills, at a level typically involving six or 
more hours up to two field days. MTR Clinics have no prerequisites other than the requirement that 
participants be appropriately clothed and equipped and physically capable of participating in the 
required activities. The clinics provide a potentially useful tool for: 
 

● Introducing MTR-related knowledge and skills to ski patrollers who have not completed 
MTR F, MTR 1, or MTR 2, as a way to recruit ski patrollers for more in-depth courses or 
as a way to improve their preparation for in-area search and rescue operations; 

 
● Introducing NSP’s MTR curriculum to non-ski patrollers who may possess some MTR-

related skills, as a way to recruit new ski patrollers or to introduce MTR instructors and other 
MTR courses to local search and rescue groups or cooperating agencies. 

 
To make the course worthwhile for instructors and students, the content should: 
 

● Cover topics included in the curriculum for MTR 1 or MTR 2, possibly at greater depth, in 
greater detail, or addressing aspects of the mountaineering and SAR environment specific to 
the locale; 

● Be delivered at a depth requiring at least six hours, with a significant field component; 
● Adhere to the risk management principles, terrain guidelines, written waiver requirements, 

and restrictions described in Chapter 2 of this manual and the MTR program appendix of the 
NSP Policies and Procedures manual 

 
Within these guidelines there exists a great deal of flexibility. The following list—far from 
exhaustive—includes just some of the many possible topics that may be suitable focus areas for 
MTR Clinics: 
 
1. Emergency shelters addressing regional climate conditions and natural materials. 
2. Leave-no-trace awareness and training. 
3. Snow cave construction. 
4. Emergency fire starting techniques. 
5. Wilderness water treatment techniques. 
6. Snow- and mixed-travel skills for spring, summer, and fall conditions in alpine terrain. 
7. Navigation coordinate systems, including latitude and longitude, UTM coordinates, and the US 

National Grid System. 
8. Off-trail navigation techniques. 
9. Mountain weather and the geophysical forces that drive it. 
10. Intermediate or Advanced Incident Command System. 
11. Search theory and methodology. 
12. Lost person behavior. 
13. Working with search and rescue dogs. 



187 
 

14. Rescue litter assembly and management. 
15. Rescue rigging for raising and lowering systems. 
16. Snow and terrain anchors. 
17. Crime scene awareness for search and rescue operations. 
18. Radio communications in mountainous terrain. 
19. Personal locator beacons and RECCO-aided searching. 
20. Safe lowering and rappelling practices. 
21. Prevention and remote emergency care of altitude illness. 
22. Prevention and remote emergency care of hypothermia and frostbite. 
23. Extended medical care for wilderness and mountaineering patients. 
24. Protocols for helicopter operations. 
25. A competition or exposition in which teams demonstrate a variety of MTR-related knowledge 

and skills, under the supervision of MTR instructors and ITs. 
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CHAPTER 7: MTR ENHANCEMENT SEMINAR 
 
MTR Enhancement Seminars allow focused in-depth training in one or more specific MTR-related 
topics, based on patrollers' local needs. A list below provides some of the many possible examples. 
 
The target audience for MTR Enhancement Seminars includes ski patrollers and members of the 
public who seek additional expertise in specific MTR skills, at a level typically involving (1) at least 
six hours, up to two field days and (2) knowledge and skills gained through previous completion of 
MTR F, MTR 1, or MTR 2. 
 
To make the course worthwhile for instructors and students, the content should: 
 

● Cover topics included in the curriculum for MTR 1 or MTR 2, possibly at greater depth, in 
greater detail, or addressing aspects of the mountaineering and SAR environment specific to 
the locale; 

● Be delivered at a depth requiring at least six hours, with a significant field component; 
● Adhere to the risk management principles, terrain guidelines, written waiver requirements, 

and restrictions described in Chapter 2 of this manual and the MTR program appendix of the 
NSP Policies and Procedures manual 

 
Within these guidelines there exists a great deal of flexibility. The following list—far from 
exhaustive—includes just some of the many possible topics that may be suitable focus areas for 
MTR Enhancement Seminars: 
 

1. Emergency shelters addressing regional climate conditions and natural materials. 
2. Leave-no-trace awareness and training. 
3. Snow cave construction. 
4. Emergency fire starting techniques. 
5. Wilderness water treatment techniques. 
6. Snow- and mixed-travel skills for spring, summer, and fall conditions in alpine terrain. 
7. Navigation coordinate systems, including latitude and longitude, UTM coordinates, and the 

US National Grid System. 
8. Off-trail navigation techniques. 
9. Mountain weather and the geophysical forces that drive it. 
10. Intermediate or Advanced Incident Command System. 
11. Search theory and methodology. 
12. Lost person behavior. 
13. Working with search and rescue dogs. 
14. Rescue litter assembly and management. 
15. Rescue rigging for raising and lowering systems. 
16. Snow and terrain anchors. 
17. Crime scene awareness for search and rescue operations. 
18. Radio communications in mountainous terrain. 
19. Personal locator beacons and RECCO-aided searching. 
20. Safe lowering and rappelling practices. 
21. Prevention and remote emergency care of altitude illness. 
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22. Prevention and remote emergency care of hypothermia and frostbite. 
23. Extended medical care for wilderness and mountaineering patients. 
24. Protocols for helicopter operations. 
25. A competition or exposition in which teams demonstrate a variety of MTR-related knowledge 

and skills, under the supervision of MTR instructors and ITs. 
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CHAPTER 8: FORMS 
 
This chapter contains the following forms for use by MTR instructors: 

● Course planning checklist 
● Liability waiver for students and instructors 
● Question bank for MTR quizzes and tests 
● Sample equipment list 

 
The forms and other documents listed below are available on the NSP website, 
 

http://nsp.org/members/oms/welcome.asp 
 
Instructors should make sure that they use the most recent versions of these documents. 
 

● NSP Feedback Questionnaire 
● Guide to Mentoring New Instructors 
● NSP Instructor Mentoring Completion Form 
● Instructor Application 
● Instructor Activity Log 
● MTR Instructor CE [Continuing Education] Template 
● Six-Pack Reference Form 
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MTR COURSE PLANNING CHECKLIST 
 

Course title________________ NSP Course Number _________ IOR_______________________ 
 
Time Frame Action Estimated 

Cost 
Completed 

(check) 
6-12 months 

prior 
Participate in developing Division or Region master schedule   
Determine course enrollment fee based on estimated costs   

Classroom   

Permits   
Lodging for instructor(s)   
Meals for instructors   
Student texts   
Hand-outs   
Audiovisual equipment   
Division administrative fee   

   
   
   

Total   
   

6-4 months 
prior 

Register the course with NSP Education Dept.   
Reserve site facilities   
Recruit other instructors to assist   
Establish enrollment and fee payment system (online, email, paper 
& check, etc. 

  

Publicize course   
Order sufficient texts    

4-3 months 
prior 

Assign teaching tasks to assisting instructors   
Produce course syllabus   
Determine what classroom equipment & materials will be needed 
by instructors 

  

3-1 months 
prior 

Send syllabus, liability release, required text and pre-course study 
materials to enrollees 

  

Collect lesson plans from assisting instructors for preview to help 
ensure continuity, and minimize overlap or inappropriate content 

  

Renew publicity, if necessary 
 

  

 
2 weeks prior Close enrollment   

Produce quizzes and course final exam    
1 week prior Collect multimedia presentations from all instructors to preload on 

projection system; hold coordination (dry run) session 
  

Run off handouts and exam   
Obtain audio-visual equipment   
Reconfirm final arrangements for host site support (field site, lift 
usage, etc.) 

  

1 day prior Obtain refreshments   
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Set up classroom and check out audio-visual equipment   
Pack and stage field equipment   

1 hour prior Open classroom   
Set out refreshments   
Set up registration table 

Students sign in on pre-slugged Course Completion Record 

Instructors sign in on pre-slugged Instructor Activity Report 

Checklist for student submission of study guide, course fee & 
liability release 

  

End of Course Students & instructors complete course evaluations (give to IT)   
IT debriefing   
Inventory & repack equipment   
Clean up facilities, return keys, etc.   

Not later 
than 1 week 
after course 

Return borrowed equipment   
Grade final student evaluations; determine pass, fail, or 
incomplete status 

  

Send thank you notes to site host and assisting instructors   
Send remaining course fee payments to region treasurer for 
deposit 

  

Send instructor expense reports to region treasurer for 
reimbursement 

  

Not later 
than 2 weeks 
after course 

Send Course Completion Record to NSP Education Dept.   
Send Instructor Activity Report to Division Supervisor   
Send Course completion certificates to students who passed. 
Remind them to check their personal member web page in a 
month to confirm that course credit has been posted 

  

Send notes to students who did not pass, explaining status, 
reasons and recourse. 
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MTR LIABILITY RELEASE FORM 
 

I agree I am voluntarily participating in this EVENT/TRAINING. I understand that the EVENT/TRAINING may 
involve extensive field work on first aid scenarios, skiing, and toboggan handling along with other activities which ski 
patrollers encounter in their duties of patrolling a ski area. I realize there are inherent risks in this type of activity 
including changing weather conditions, changing snow surface conditions, ice, bare spots, rocks, stumps, trees and the 
possibility of collisions with manmade and natural objects or other skiers and such activity can be dangerous and can 
result in serious injury or death. I knowingly assume the risk of participation and understand I can withdraw from this 
EVENT/TRAINING at any time. I understand that by participating in this EVENT/TRAINING I may also encounter 
additional risks not inherent to a normal participant to the sport of skiing. I agree to personally assume all of these risks. 
I also agree that I will rely solely on my own judgment regarding my personal safety and ability with regard to the 
terrain, circumstances and conditions in which I may be placed upon and asked to demonstrate or perform to accomplish 
the tasks involved in EVENT/TRAINING, and that I will decline to perform any activities if I believe I am placing 
myself in an unsafe situation or subject to possible injury or death if I proceeded. 

 
As a requirement of this EVENT/TRAINING, I acknowledge that I agree to waive any right I might have to file a 
lawsuit for any injury or death resulting from my participation in this EVENT/TRAINING and I hereby remise, release, 
and forever discharge the ski area hosting the event, the National Ski Patrol System, Incorporated and its members, 
both individually and jointly, and I agree that no one else may file a lawsuit in my name related to my participation in 
this EVENT/TRAINING. If any part of this Release shall be determined to be unenforceable, all other parts shall be 
given full force and effect. 
 

Participant Signature:____________________________________________________ Date: ____________________ 

Participant Name: (printed) ____________________________________________________ 

Address:  Phone:___________________  

  

ADDENDUM TO RELEASE 

The above Participant is less than 18 years of age; the undersigned parent or guardian hereby consents to the above 
Participant participating in the EVENT/TRAINING and signs this Release on behalf of the Participant. 

Parent/Guardian Signature:________________________________________________ Date: ____________________ 

Parent/Guardian Name: (printed)  ________________________________________________ 

Address:_____________________________________________________________   Phone:_________________ 

  

Not part of Release and for record keeping purposes only. 

To be completed by instructor:  
 
Date:    

 
Event/Training:  

 
Location:    
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QUESTION BANK FOR MTR QUIZZES AND TESTS 
 
The questions listed below can be used in any MTR courses if desired. Correct answers are italicized. 
 
MTR F and MTR 1 do not require a written or oral test, but MTR instructors may elect to make such 
a test a part of their courses. MTR 2 requires a written or oral test, with minimum contents prescribed 
by a table presented in Chapter Five. MTR 2 instructors may augment those minimum contents.  
 
SAMPLE QUESTIONS (correct answers appear in italics) 

1.  
2. Name three methods by which the body can acquire heat. 

a. Metabolism 
b. Muscular activity 
c. External heat sources 

 
3. Name the five types of heat loss. 

a. Conduction 
b. Convection 
c. Evaporation 
d. Radiation 
e. Respiration 

 
4. Transfer of heat by direct contact of a warm object to a colder object is called conduction. 

 
5. Cold air rushing over a warmer object produces a heat loss called convection. 

 
6. Infrared waves produce heat loss by radiation. 

 
7. Evaporation is the mechanism by which the body cools when liquid is converted to vapor. 

 
8. What are three initial signs and symptoms of hypothermia? 

a. Shivering 
b. Impaired physical performance 
c. Impaired cognitive performance (judgment, mental skills) 
d. Ataxia 

 
9. Name some strategies for preventing heat loss. 

a. Layering clothes 
b. Keeping skin covered 
c. Avoiding over-heating 
d. Staying out of the wind 

 
10. When on a backcountry trip, a person may require four to six quarts of water per day. True 
or False?
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11. List several ways that water is lost from the body. 
a. Through the skin (perspiration) 
b. Respiration 
c. Through the gastrointestinal tract 
d. Urination 
e. Vomiting 
f. Diarrhea 

 
12. Name some common symptoms of dehydration. 

a. Dark urine 
b. Thirst 
c. Reduced physical performance 
d. Reduced cognitive performance (judgment, mental skills) 

 
13. At high altitude, low humidity and increased breathing increase the tendency 

for dehydration. True or False? 
 
14. Giardia lamblia is a 

a. Bacteria 
b. Virus 
c. Parasite 
d. Traditional dessert served at Easter. 

 
15. Name several symptoms of waterborne parasite infection. 

a. Diarrhea 
b. Foul smelling stools 
c. Malaise 
d. Abdominal cramps 
e. Bloating 
f. Increased gas 

 
16. Name several methods of water purification. 

a. Boiling 
b. Chemical additives 
c. Filtration 

 
17. Chemical additives may require a contact time of several hours with untreated water 

due to the amount of organic material in the water, temperature of the water, and the 
pH of the water. True or False? 

 
18. Individual calorie requirements are effected by which of the following? 

a. Heredity 
b. Age, weight, and activity levels 
c. Marital status 
d. Fitness 
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19. Food is important for the body to maintain temperature in the cold environment. 
True or False? 

 
20. Name the three major food groups. 

a. Proteins 
b. Fats 
c. Carbohydrates 

 
21. A balanced diet has no effect on the body’s store of minerals and electrolytes. True or 

False. 
 
22. An 8-hour hike may increase your calorie requirement to more than 6,000 calories a 

day. 
True or False? 

 
23. When cooking at higher altitudes, water will boil at lower temperatures, but this 

does not influence food-cooking times. True or False? 
 
24. When dressing for the outdoors, layering is important. Name the three basic types of 

layers. 
a. Base (wicking) layer 
b. Insulating layer 
c. Water- and wind-proof shell 

 
25. Down maintains its insulating values when wet. True or False? 

 
26. Cotton is hydrophobic. True or False? 

 
27. What are two advantages of a vapor barrier layer? 

a. Blocks perspiration from wetting the insulating layer 
b. Inhibits continued perspiration 

 
28. Putting on a hat can decrease heat loss 30 percent by reducing what two types of heat 

loss? 
a. Radiation 
b. Convection 

 
29. What factors contribute to snow blindness? 

a. Insufficient eye protection 
b. The sun’s ultraviolet rays 

 
30. It is not possible to become snow blind on cloudy days. True or False? 
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31. The potential for developing snow blindness is increased by which of the following 
factors? 

a. Having fair skin and blue eyes 
b. Being at higher altitudes or in terrain with extensive snow cover 
c. Wearing sunglasses with green lenses, 
d. Traveling between the hours of 11 a.m. and 4 p.m. 

 
32. Mittens are warmer than gloves. 

 
33. To prevent sunburn, what should you wear religiously at higher altitudes? 

a. Self-tanning butter 
b. Sunscreen and lip salve with an SPF of 30 or higher 
c. A thin-mesh veil over your face 
d. Nothing—travel at night 

 
34. What do strobe lights, mirrors, and whistles have in common? 

They can be used as emergency signaling devices. 
 

35. List several types of construction used in sleeping bags. 
a. Slant tube 
b. Sewn through 
c. Overlapping v-tube 
d. Overlapping sewn through 

 
36. All sleeping bags come in one standard size and shape. True or False? 

 
37. Name three ways sleeping pads decrease heat loss. 

a. By reducing conduction. 
b. By providing a measure of comfort. 
c. By protecting the sleeping bag from dirt. 

 
38. Choose the correct function(s) of a sleeping pad. 

a. It provides a thermal barrier between the person and the ground. 
b. It protects the user from insect bites. 
c. It provides padding, for comfort. 
d. It serves as a substitute for clearing a sleeping space. 
e. It protects the sleeping bag from wear and tear. 

 
39. Bivouac sacks, snow caves, igloos, and tents are all types of shelters. True or False. 

 
40. Ventilation holes are not always needed in snow caves. True or False? 
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41. Which among the following are good options for building an emergency shelter? 
 
a. Snow trench 
b. Snow cave 
c. Igloo 
d. Tarp strung between trees 
e. Tepee made from skis and a tarp 

 
42. In winter, a snow cave is warmer and quieter than a tent. 

 
43. Igloos are a type of emergency shelter. True or False? 

 
44. Inside a snow cave, a burning candle can increase the temperature by 10 

degrees Fahrenheit. True or False? 
 
45. When skiing downhill, your backpack’s center of gravity should be low to increase 

stability. 
 
46. List several features a pack for skiing should have. 

a. Shoulder straps 
b. A hip belt 
c. A method to prevent the load from shifting 
d. An internal frame 
e. A sternum strap 
f. Strong construction 
g. Several pockets for storage 

 
47. Equipment such as stoves, cooking pots, and tents should never be shared. True or 

False? 
 

48. Never walk on or ski over a rope. 
 
49. List several considerations for rope storage 

a. Remove knots 
b. Avoid acids and solvents 
c. Protect from sunlight 
d. Wash if necessary 

 
50. Webbing can be used to make slings and harnesses. 

 
51. Tubular webbing is not as strong as flat webbing and it is also more difficult to 

work with than flat webbing. True or False? 
 
52. Ropes can be either dynamic or static. 
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53. What are some features of kernmantle rope? 
a. Easy to tie 
b. Easy to coil 
c. Outer sheath protects the load-bearing inner core 

 
54. What are some characteristics of a good knot? 

a. Easy to tie 
b. Easy to untie 
c. Easy to remember 
d. Easy to recognize 
e. Stays tied under loads 
f. Has minimal effect on the strength of the rope 

 
55. Carabiners can be either locking or non-locking. True or False? 

 
56. Natural anchoring objects can be large trees and rocks. True or False? 

 
57. A snow fluke is 

a. an Alaskan fish 
b. a metal plate acting as a deadman in the snow 
c. a snow squall 

 
58. Snow flukes, bollards, deadman, pickets, and ice axes all can be used as anchors. 

True or False? 
 
59. A three-point sitting belay and a standing belay are both equally strong. True or False? 

 
60. Crampons often have 12 points. True or False? 

 
61. List possible uses for an ice-axes? 

a. Cutting steps in ice and snow 
b. Self-arrest 
c. Digging catholes for personal sanitation 
d. Belay anchors 
e. Stability on slopes 

 
62. Any type of crampon will work with any type of boot. True or False? 

 
63. Maps are useful tools when planning a trip or a rescue. True or False? 

 
 
 
 
 
 

64. Features that topographical maps include: 
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a. Elevations 
b. Contour lines 
c. Geographic features 
d. Man-made features 
e. Declination 

 
65. Distance used on maps is horizontal distance as the crow flies. True or False? 

 
66. Contour lines on a topographic map will reliably show features such as dips and 

cliffs. True or False? 
 
67. Name at least three qualities of a compass suitable for mountain travel and rescue. 

a. Liquid filled 
b. See-through base 
c. Rotating dial with azimuth scale 
d. Direction-of-travel arrow 
e. Additional reference lines 

 
68. A good compass will never become demagnetized. True or False? 

 
70. Magnetic declination is which of the following? 

a. The local deviation of true north from magnetic north 
b. The process of boiling water to kill bacteria 
c. Marking off your sleeping area with a circle of small pebbles 
d. Finding the North Star in the night sky 

 
71. When using a compass, a reading in the direction of travel is called a foresight. 

Looking back from where you came is called a backsight. 
 
72. The difference between a backsight and a foresight is: 

a. 360 degrees 
b. 90 degrees 
c. 180 degrees 
d. 270 degrees 

 
73. Resectioning is using two lines of position on a map to determine your current 

location. True or False? 
 
74. Altimeters measure air pressure and this pressure is converted to elevation. True or 

False? 
 
75. An altimeter can be used to predict weather changes. True or False? 

 
 
 

76. Name three helpful navigation techniques when visibility is poor 
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a. Aiming off 
b. Catchline 
c. Handrail 
d. Collection points 
e. Attack points 

 
77. A Global Positioning System is a grid system used to make maps. True or False? 

 
78. The coordinates of a point that is stored in a GPS receiver is called a waypoint. 

 
79. What can you do in advance to plan a safe route? 

a. Develop a detailed menu that incorporates the recommended daily 
allowances of the five food groups 

b. Learn as much as you can about the area before the trip 
c. Hire a guide and bring plenty of dollar bills for tipping 

 
80. What is the most important safety factor when traveling in the mountains? 

a. Food and water 
b. A functioning GPS 
c. Hazard awareness 
d. A photographic memory 

 
81. When breaking trail over new snow, it is best to rotate the person in front to prevent 

fatigue. 
 
82. Lightning will often strike exposed ridges and peaks. True or False? 

 
83. Mountain travelers can get which of the following in the summer? 

a. Chili 
b. Hypothermia 
c. Snow blindness 
d. Good deals on fleece 

 
84. A lightning strike is likely if your metal objects crackle with static, your hair 

stands on end, and the air hums. True or False? 
 
85. Avalanche transceivers should be worn and set on “receive” (“search”) if there is 

any risk of avalanche. True or False? 
 
86. List three ways that a tarp can be used to construct an emergency shelter. 

a. Draped over a ski and pole frame 
b. Thrown over a horizontal tree and anchored 
c. Covering a snow trench 

 
 

87. Site selection for setting up camp is important because: 
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a. You’ll enjoy yourself more if you have a good view from your tent 
b. No one likes to sleep on a leach field 
c. You need to make sure the site is conducive to your comfort and safety 
d. It’s something everyone can agree on 

 
88. Which of the following statements about conservation has the most relevance? 

a. Leave nothing but burning embers and take only that which will regenerate 
b. Leave nothing but cat holes and take nothing but edible nuts and berries 
c. Leave nothing but a full trash bag for the ranger and take nothing but a sauna 

in the hot springs 
d. Leave nothing but footprints and take nothing but photographs 

 
89. To help get water for food preparation, campsites should always be within 50 feet 

of a water source. True or False? 
 
90. Why is it so important to keep the camp organized in the winter environment? 

a. So as not to confuse the wildlife 
b. So your equipment doesn’t get lost in the snow 
c. So you can pack up and leave when bears arrive 
d. So as to make the person in charge of camp organization feel important 

 
91. It is safe to cook inside a tent in the winter. True or False? 

 
92. Why is it important to suspend your food off the ground when camping? 

a. To discourage between-meal snacking 
b. To protect supplies from the animals 
c. To encourage impromptu rounds of “piñata” 
d. To lessen the rate of spoilage 

 
93. Name at least three types of fuel used in camping stoves. 

a. White gas 
b. Kerosene 
c. Butane 
d. Isobutane 

 
94. Camp stove are nearly 100 percent reliable and require little maintenance. True or 

False? 
 
95. Open fires are very efficient for cooking. True or False? 

 
96. Open fires provide little warmth, but can lift the spirits of those in a difficult situation. 

 
 
 

97. What do you do with the garbage that collects at a campsite? 
a. Dig a hole about 3 feet deep, lay the garbage in the bottom, cover that layer 
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with a handful of charcoal from the campfire, and fill in the hole with dirt 
b. Burn it before leaving the camp and cover the ashes with damp pine needles 
c. Haul it out with you for proper disposal in a trash receptacle 
d. Put it in a sealed plastic bag and place it beneath a large, flat rock 

 
98. List methods for disposing of human waste while camping. 

a. Bury it in personal cat holes 
b. Bury it in a group latrine 
c. Carry it out 

 
99. List at least three weather factors considered to predict weather. 

a. Temperature 
b. Wind 
c. Air pressure 
d. Moisture 
e. Cloud formations 

 
100. What clouds predict a cold front? 

a. Cumulus 
b. Stratus 
c. Cirrus 

 
101. Air temperature can drop 3 to 5 degrees Fahrenheit for every 1000 feet in elevation 

gain. 
True or False? 

 
102. Winds of 40 miles an hour may knock a person off balance. True or False? 

 
103. What are the two most important characteristics to demonstrate during a 

search and rescue? 
a. Assertiveness and fashion sense 
b. Teamwork and leadership, 
c. Communication skills and sensitivity 
d. Intelligence and a good radio voice 

 
104. List at least four performance characteristics of an effective leader. 

a. Communicate clearly 
b. Accept responsibility 
c. Establish roles 
d. Prioritize goals 
e. Be dynamic 
f. Handle stress 

 
105. The bridge between a leader and the followers is communication. 

 
106. Circle four indicators of acute mountain sickness from the following list. 
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a. Fatigue 
b. Pungent body odor 
c. Weakness 
d. Loss of appetite 
e. Increase in appetite 
f. Headache 
g. Charley horse 

 
107. List at least four signs and symptoms of HAPE. 

a. Cough with frothy, pink sputum 
b. Respiratory distress made worse by exertion 
c. Mild chest pain 
d. Weakness 
e. Rapid pulse 
f. Gurgling sounds 

 
108. List at least four signs and symptoms of HACE. 

a. Headache 
b. Vomiting 
c. Nausea 
d. Cheynes-Stokes respiration 
e. Ataxia 
f. Confusion 
g. Convulsions 
 

109. What is a good guideline for the amount of elevation to descend with a patient 
who has HAPE or HACE? 
At least 2000 vertical feet 

 
110. Why should outdoor travelers pay close attention to their feet? 

a. To avoid tripping over rocks and other obstacles 
b. To prevent blisters 
c. To detect problems with their footwear 
d. To avoid snow blindness 

 
111. Dehydration has no effect on frostbite. True or False? 

 
 
 
 
 
 

112. List five basic techniques for effective searches. 
a. Passive 
b. Survey 
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c. Scratch 
d. Saturation 
e. Tracking 

 
113. What system is the national standard for organizing search and rescue operations? 

The Incident Command System 
 

114. List three active or direct search techniques. 
a. Hasty (type I) search 
b. Loose-grid (type II) search 
c. Tight-grid (type III) search 
 

115. List several tactics for passive or indirect searching 
a. Confinement 
b. Visual attraction methods 
c. Auditory attraction methods 

 
116. In preparation for incidents involving lost customers, ski areas should have a pre-

existing search plan. 
 
117. In SAR operations, the acronym POD means probability of detection. 

 
118. In SAR operations, the acronym LKP means last known point.  

 
119. In SAR operations, the acronym PLS means point last seen. 

 
120. List five variables that impact a search team. 

a. Weather conditions 
b. The experience of both the victims and the rescuers 
c. Terrain variables 
d. Physical condition of victim and rescuers 
e. Method of evacuation 

 
121. Which of the following risks is the most important during a rescue? 

a. The risk of damaging backcountry trails 
b. The risk of not finding the victim before bedtime 
c. The risk of injury to the rescuers 
d. The risk of trashing an expensive snowmobile in the dark 

 
 
 
 

122. If there is a witness to an incident, what should you do? 
a. Deputize the witness as an emergency care helper 
b. Tell the person to call the police department to report the incident in detail 
c. Take a full accounting of the incident before you let the person go 
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d. Ask the person to ski ahead alone—there’s no point in everyone standing 
out in the cold 

 
123. Being able to set up a pulley system (raising system) is important if the victim 

must be raised up a slope. 
 
124. Skis can be used as anchors. True or False? 

 
125. During the winter time, human waste should be allowed to freeze and then 

carried out with garbage. True or False? 
 
126. Why is it a good idea to put a little water in a pot before trying to melt snow in it? 

a. To improve the transfer of heat to the snow grains 
b. Otherwise, you ruin the roux 
c. Because when people ask why you’re doing that you can just laugh 

knowingly and say nothing 
d. To sterilize the pot for sanitary purposes 

 
127. The fluid in a compass cannot freeze. True or False? 
 
128. Rappelling is; 

a. A camp cooking method 
b. A mispronunciation of the word “repelling” 
c. A method for descending a fixed rope 
d. A method for ascending a fixed rope 

 
129. Wide-mouth bottles are better than narrow-mouth bottles for winter travel because: 

a. They don’t aggravate chapped lips 
b. You aren’t as likely to spill fluids on your chin 
c. Ice is less likely to clog the opening 
d. They’re easier to keep free of lint 
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MTR OVERNIGHT EQUIPMENT LIST 
 

This opinionated list includes not only the essentials but also several items that you won’t 
need on an MTR overnight field exercise. These additional items may be useful on other 
types of backpacking trips. 

The main principle is to be prepared for the environment you’ll encounter. Although the 
daytime weather in American mountains is often sunny and crisp, intense thunderstorms, 
hail, and snow are possible at high altitude any time of year. Multi day storms are possible. 
It’s often windy. Even on summer nights the temperature often drops below freezing, 
especially under clear skies at elevations above 10,000 feet. Your clothing needs to be light, 
warm when wet, and fast-drying. Dress in layers, with at least one wind- and rain-shedding 
layer available for every part of your body. Don’t bring cotton. 

The list allows for travel on snow and possibly some bare ground and assumes that the 
party will camp on snow. Drinking water typically comes from springs, creeks, lakes, or 
melted snow. The list assumes that there will not be an outhouse. 

 

CLOTHING 

Footwear – Backcountry skis with metal edges and telemark or alpine touring boots work 
well. So will snowshoes with sturdy, Vibram-soled boots and ski poles. Lightweight 
touring skis will be frustrating for you (and the rest of the group) in true backcountry snow 
conditions, especially when you’re carrying a full pack. 

Gaiters – optional. The knee-high length is most useful. They help keep your feet warm 
and dry, and they protect your legs on bushwhacks rated BW36F

11 or higher. 

Camp shoes – Lightweight sandals in the summer, down booties in the winter. Some 
people just hang out in their boots. 

Socks - Wool or synthetic (no cotton). Bring a complete change, more for a long trip. Some 
people wear thin, synthetic liner socks and a pair of thick wool socks. Cotton is verboten. 
Figure out, before the trip, a warm, blister-resistant system (possibly including leg-shaving 
and tape) that works for you. 

Long Underwear Bottoms and Tops – Lightweight polyester, polypropylene or merino 
wool. 

2nd Layer (Top) – Expedition-weight long underwear top, lightweight fleece, Schoeller, 
or a lightweight wind shirt. 

2nd Layer (Bottom): Schoeller or nylon, full-length. Bibs are warmer in winter. This layer 
should be light, comfortable, durable, quick drying, and capable of providing protection 
from wind and water. 

 
11 See Mark Dale, “The Cascade bushwhack rating system, retrievable at the following URL: 
http://www.alpenglow.org/themes/subalpine/brush-ratings.html. 
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3rd Layer (Top): Soft-shell or fleece jacket. Needs to be light, comfortable, durable, and 
quick drying, and it should provide some protection from wind and water. A down parka 
is great if you can keep it dry. 

Shell Layer (Top): Needs to be waterproof, breathable, and durable. Two- or three-ply 
Gore-Tex or other waterproof breathable materials are good.  

Shell Layer (Bottom):  Gore-Tex or other water-proof, breathable fabric. 

Gloves - Windproof fleece works well. Waterproof glove shells help. A change of gloves 
is handy. 

Shorts – optional. Full-length, lightweight nylon pants provide more protection from the 
sun, bugs, and the myriad corporal insults of bushwhacking. You won’t need this layer in 
deep winter conditions. 

T-shirt – optional. A spare long underwear top is arguably more useful. Your 
dermatologist will give you a gold star for wearing long sleeves. Avoid cotton. 

Hats – You’ll want a fleece or wool cap for warmth and a ball cap for sun protection. Some 
people like the kind that have a neck shade, for additional protection from the sun and 
because it makes them look like Lawrence of Arabia. 

 

CLIMBING GEAR 

Ice Axe – For MTR field sessions, check with the instructors about whether to bring one. 
For high-mountain travel, an ice axe and experience in using one open up whole new 
opportunities, so it’s a useful tool to consider more generally. 

Crampons – check with instructors. For some trips involving summer snow or glacier 
travel in the high mountains, they’re almost essential. 

Climbing Harness – Bring one if you own it. Otherwise, plan to improvise one using 20 
feet of webbing. 

Belay device and locking carabiner – Bring ‘em if you own ‘em. Two pear-shaped 
locking carabiners are really useful. Some people prefer guide-style belay devices, but a 
less expensive ATC-style device is fine. If you’re a rappelling sophisticate and know how 
to extend your belay device and use an autoblock, bring the required sling and autoblock 
loop. If not, ask about this technique during the field session. 

Climbing Helmet – Anyone who values his or her wetware (brain cells) should wear a 
helmet in steep terrain. 

 

CAMPING GEAR 

Tent – There are lots of lightweight tents designed for high mountain conditions. Doubling 
or tripling up with others in the class will save weight. It can be hard to anchor tents in 
snow, since ordinary tent stakes pop out as soon as the breeze stiffens. One solution is to 
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bring a few small (< 1 liter) nylon stuff sacks, which you can stuff with snow, girth hitch 
to your tent corners, and bury as anchors. 

Sleeping Bag - Down or synthetic. Bring an extra-large garbage bag with which you can 
line your sleeping bag stuff sack when you’re on the trail. A wet bag can lead to a miserable 
night or, on multi day expeditions, to an early end to the trip. 

Sleeping Pad - Full length closed cell pad or air mattress. Your tent may be on snow. On 
trips involving ice axes and crampons, a sleeping pad repair kit can come in handy. 

Stove – White-gas or isobutane stoves will both work. White gas stoves are more reliable 
in bitter cold weather and possibly lighter if you’re out for a week or more. Isobutane stoves 
with canisters are faster. If all you own is a temperamental, incendiary museum piece, such 
as a Svea, it’s time to upgrade. You look better with eyebrows. 

Pots – A single one- or two-liter aluminum pot per person will suffice. (Stainless steel 
looks sexier, but it’s heavier, and it doesn’t distribute heat very well. Titanium is extremely 
light but pricey.)  You can replace the pot cover with aluminum foil to save a little weight. 
If you have special dietary or neurologic requirements, like coffee, figure out a lightweight 
system that will stave off withdrawal symptoms. 

Utensils – Some people carry a Sierra cup, a half-liter Tupperware bowl, and a spoon. 
Others carry just a Sierra cup and spoon. Some people carry a pint-size plastic thermal mug 
and spoon. Don’t forget the spoon. 

Lighters – Carry a couple of lightweight plastic ones. Consider carrying a backup fire-
starting system, such as matches and fire-starting material, on longer trips or rescue 
missions. 

Hydration – At least 2 liters of water capacity, such as a 1-liter Nalgene bottle and 
hydration bladder. One container can stay empty on the trail when water is readily 
available. But having at least 2 liters’ capacity in camp is useful. 

Water Purification – Iodine crystals, iodine tablets, and other chemical purifiers are 
convenient. Filters work well if you don’t let them clog or freeze. Ultraviolet purifiers work 
fine until their batteries die. Boiling takes time and uses fuel. 

Sanitation system – The preferred system is to pee on the ground and carry out poop and 
paper. Commercial waste disposal bags are the high-end tools for this job. Plastic garbage 
bags will work, too. Make sure your system is at least two-layered and has a trustworthy 
seal. On trips into less heavily used areas, some people use a small trowel to make cat-
holes. The standard lightweight plastic ones tend to break in your hour of greatest need, 
especially in the early morning chill. If you carry an ice axe, you don’t need a trowel. Hand 
sanitizer is a great addition to your system. 

 

MISCELLANEOUS GEAR 

Summit Pack – A 30-liter day pack can be useful. Minimalists can get by using their large 
packs. 
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Large Pack – Large frame pack. If you can fit all your gear in 70 liters, more power to 
you. Some people need more room. Internal frame packs are easier to manage in rough 
terrain and on skis. Expect to carry some group gear (ropes, hardware, pickets), in addition 
to your own stuff. 

Headlamp – Flashlights are nearly useless on search and rescue missions, which often 
begin as dusk approaches. Bring an extra headlamp on real search missions. 

Pocket Knife – A multi-tool that includes pliers is a good idea. 

Compass and Map – If you’re shopping for a compass, consider getting one with an 
adjustment for the local magnetic declination and a built-in inclinometer for avalanche 
terrain. A compact GPS unit can be useful from time to time on search and rescue missions, 
on multi day off-trail expeditions, and in white-outs on glaciers. But you can wear out the 
batteries in just a few hours.  

Repair Kit – For expeditions, consider a sewing needle (pre-threaded if you’ve owned 
your eyes for more than 4 decades), a small amount of adhesive or duct tape, 20 feet of 
light cord, a few large safety pins. If you’re using skis, consider also bringing a few 
posidrive screws, some steel wool, glue, wire, and a spare pole basket. 

Insect Repellent – Not needed in winter. For use in serious mosquito or blackfly season, 
look for 20-percent picaridin or concentrated deet. A nearly weightless head net helps 
preserve sanity when the miscreants are in full mid-summer frenzy. 

Sunglasses – You’ll need these when traveling over snow. 

Goggles – When you really want them they don’t seem optional. 

Medical Kit – Make sure you can care for blisters, cuts, scrapes, etc. Any ski patroller 
should consider bringing a more complete backcountry medical kit. An alpine patroller’s 
first-aid belt is radical overkill. Keep it light. 

Sunscreen and Lip Protection – As high an SPF as you can find. You may have to balance 
numerous factors, such as water repellency, rated effectiveness, and your own skin 
sensitivities. 

Personal Toiletries - Toilet paper, hand sanitizer, small towel, toothbrush, toothpaste, 
floss, mascara, eyeliner, nail polish—whatever you need to feel human. (Deodorant is a 
bad idea in bear country.)  Keep it small and light. 

Garbage Bags – A 45-gallon plastic bag is a good place to store trash. It’s not a bad idea 
to stash a spare in the bottom of your pack. 

Personal necessities – Eyeglasses, contact lenses and paraphernalia, prescription drugs. If 
you’re taking medications for serious medical problems or that can have pronounced side 
effects, please tell the trip leader. 

Camera — optional. 
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EMERGENCY SHELTER GEAR 

For MTR courses, figure out a system and bring the requisite materials. A great system is 
the snow trench7F

12, for which one can use skis, poles and a lightweight tarp. It takes a half 
an hour to construct, and if you’re careful you’re still dry when it’s finished. 

FOOD 

Cook in small groups or alone, as you wish. Bring lightweight food that you like and that’s 
easy to prepare using the cooking gear you have. Don’t plan on lingering over an elaborate 
breakfast. 

 

  

 
12 See https://www.youtube.com/watch?v=b-
HSNnZtfRo&index=20&list=PLPtAC1WW7ERVJ6K9yMb5VvuPGgfIdhsZb.  
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Topic 14:  Backcountry Medical Emergencies 
 
Auerbach, Paul S., Auerbach’s Wilderness Medicine, Elsevier, New York, 2016, ISBN 
978-0323359429. 

Bezruchka, Stephen, Altitude Illness: Prevention and Treatment, 2nd edition, The 
Mountaineers Books, Seattle, 2005, ISBN 978-0898866858. 

Department of Veterans Affairs, Cold Injury: Diagnosis and Management of Long Term 
Sequelae. Independent Study Course, revised March 2002. 
www.publichealth.va.gov/docs/vhi/coldinjury.pdf (January 2016). 

Forgey, William, Basic Wilderness First Aid, Falcon, Guildford, CT, 2008, ISBN 978-
0762747641. 

Giesbrecht, Gordon G., and James A. Wilkerson Hypothermia Frostbite and other Cold 
Injuries, 2nd edition, The Mountaineers Books, Seattle, 2006, ISBN 978-0898868920. 

Giesbrecht, Hamlet, and Hubbel, Frozen Mythbusters. 2004. 
https://wildernessmedicinenewsletter.wordpress.com/2006/10/26/introduction-to-frozen-
mythbusters/ (January 2016). 

Houston, Charles, Going Higher: Oxygen, Man, and the Mountains, 5th edition, The 
Mountaineers Books, Seattle, 2005, ISBN 978-0898866315. 

Isaac, Jeffrey, Outward Bound Wilderness First Aid Handbook, Falcon, Guilford, CT, 
2013, ISBN 978-0762778584. 

Koester, Robert, Fatigue: Sleep Management During Disaster and Sustained Operations, 
2nd edition, Dbs Productions, 2009. from https://www.dbs-
sar.com/Secure/Cart_checkout.htm 

Morrisey, James, Field Guide of Wilderness First Aid, 4th edition, Wilderness Medical 
Associates, Portland, ME, 2008, ISBN 978-0970464606. 
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National Ski Patrol (Edward C. McNamara, David H. Johe, Deborah A. Endly, editors), 
Outdoor Emergency Care: A Patroller’s Guide to Medical Care, 6th edition, Jones and 
Bartlett Learning, Burlington, MA, 2020, ISBN 978-1284205251. 
 
State of Alaska, Cold Injuries Guidelines, 2014. 
http://dhss.alaska.gov/dph/Emergency/Documents/ems/documents/Alaska%20DHSS%20
EMS%20Cold%20Injuries%20Guidelines%20June%202014.pdf (January 2016). 

Tilton, Buck, Wilderness First Responder: How to Recognize, Treat, And Prevent 
Emergencies in the Backcountry, 3rd edition, Falcon, Guilford, CT, 2010, ISBN 978-
0762754564. 

Vonhof, John, Fixing Your Feet: Prevention and Treatment for Athletes, 5th edition, 
Wilderness Press, Birmingham, AL, 2011, ISBN 978-0899976389. 

Wilkerson, James A., E.E. Moore, and K. Zafren, editors, Medicine for Mountaineering 
and Other Wilderness Activities, 6th edition, The Mountaineers Books, Seattle, 2010, 
ISBN 978-1594850769. 

Topic 15:  Search and Rescue Basics 
 
Online NIMS courses, available at http://training.fema.gov/IS/NIMS.aspx: 
 

● IS-100 Introduction to Incident Command System (required for MTR 1 and MTR 
2) 

● IS-200 ICS for Single Resources and Initial Action Incidents (required for MTR 
2) 

● IS-700 National Incident Management System (NIMS) An Introduction (required 
for MTR 1 and MTR 2) 

● IS-800 National Response Framework: An Introduction (not required for any 
MTR courses but a prerequisite for subsequent NIMS coursework on the Incident 
Command System). 

 
ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 
19428-2959.   See in particular ASTM F 2209-14, ``Standard Guide for Training of Land 
Search Team Member,” http://www.astm.org/Standards/F2209.htm (January 2016). 
 
Base Medical, “Helicopters for SAR Responders” (online course), https://base-
medical.thinkific.com/courses/helicopter-operations-for-sar-responders-1 (September 
2020). 

 
Koester, Robert, Lost Person Behavior: A Search and Rescue Guide on Where to Look, 
dBS Productions, Charlottesville, VA, ISBN 978-1879471399. 
 
Martin, Eric H., Introduction to Search and Rescue, 2nd edition, National Association for 
Search and Rescue, Centreville, VA, 2008, ISBN 978-0986444029. 
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United States Air Force, USAF Search and Rescue Survival Training: AF Regulation 64-
4, Metro Books, New York, 2002, ISBN 978-1586637224. 
 
United States Coast Guard, “Risk calculation worksheet: calculating risk using GAR 
Model (Green-Amber-Red),”  
http://www.uscg.mil/hq/nsfweb/foscr/ASTFOSCRSeminar/Presentations/Safety/ORM-
GAR.pdf (January 2014). 
 
 
Topic 16:  Emergency Rescue Techniques 
 
Bogle, Don, Snow Anchors Report 2005. 
http://www.mountainsafety.org.nz/assets/images/Snow%20Anchors0705.pdf (January 
2016). 
 
Marc Chauvin and Rob Coppolillo, The Mountain Guide Manual: The Comprehensive 
Reference—From Belaying to Rope Systems and Self-Rescue, Falcon Press, Guilford, CT, 
2017, ISBN 978-1493025145. 

Interagency Aviation Training, “Online A-100 Basic Aviation Safety,” 
https://www.iat.gov/Training/moddesc.asp (January 2016). 
 
Lipke, Rick, Technical Rescue Riggers Guide, 2nd edition, Conterra, Inc., Bellingham, WA, 
2009, ISBN 978-0966577709. 
 
U.S. Department of Interior National Park Service Emergency Services, Technical Rescue 
Handbook, 11th edition, 2014, https://mra.org/wp-content/uploads/2016/05/nps-technical-
rescue-handbook-2014.pdf (December 2019). 
 
 
 
 


