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Introduction

These guidelines have been developed as a tool to assist response agencies to readiness plan for an
avalanche search and rescue response. They have been designed through consultation with the NZ
and international avalanche industry. As these are guidelines they are not prescriptive and represent
a flexible approach to readiness planning. This will allow regions to design plans that suit specific
circumstances. These are not guidelines to performing avalanche rescue and as such, do not cover
technical concepts in detail. SAR managers must recognise that avalanche rescue is a specialist
area and the best approach is to engage technical experts in formulating any plans associated with
Avalanche Rescue. In order for guidelines to remain current, provision should be given for annual
reviews incorporating updates and feedback, where necessary, from the avalanche industry.

Objective

The objective of these guidelines is: To enhance the quality and consistency of avalanche rescue
readiness, response and recovery in New Zealand.
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Underlying generic principles of
avalanche rescue

Underlying Generic Principles
of Avalanche Rescue

100
B
IS
> 80
>
.
=]
» 60 |,
Yo
> £
= 40 £
o) 0
o B
Qo 2
o 20 .g
o N Opportunity for Organised
(§)

Rescue teams m
0 T T T T

(o} 30 60 90 120 150 180

Duration of Burial, Minutes

The survival time chartis indicative of the likely survival probabilities

1st phase - The survival phase. This is the absolutely critical first 10 minutes when most people are still
alive. 10 minutes should be the target time that companion rescuers try to achieve.

2nd phase - Asphyxia phase. This is out to 35 minutes where the majority of people who survive the first
10 minutes die from asphyxia. This is caused by a mixture of hypoxia and hypercapnia. This is a crucial
phase for companion rescuers as a fast rescue inside this time frame greatly increases survival rates.

3rd phase - The latent phase. People who survived the first 35 minutes tend to survive for a longer
period. This period goes to at least 20 minutes post burial and possibly out to 150 minutes. Due to
the length of this phase and the environment, mild to severe hypothermia can be expected.

This is the time period when organised rescue teams can still make a significant difference by getting
on site fast while the probability of survival is still higher than the small percentage that survive
longer term.

4th phase - The final phase. People succumb to hypothermia complicated by hypoxia and hypercapnia
(the triple H syndrome). A small percentage of people have survived long term so they should be given
the best chance of being found alive by continuing rescue efforts until all hope of finding people have
been exhausted.

Source: (Bogie & Hobman, 2012)
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Avalanche rescue is time critical

All avalanche rescue readiness guidelines should work to the following
generic principles:

Acknowledging the hierarchy of safety: self, team, bystanders, subjects.
Avalanche rescue is exceptionally time critical - minutes matter.

Avalanche Site Command is essential and pre-identified personnel should be transported
to site as soon as practicable.

All efforts must focus on the first response team(s) getting to the site. This includes trained
avalanche rescuers and appropriate resources.

All avalanche burials should be considered medical emergencies and appropriate
resources applied as such. Refer to Appendices H, I and J for detailed resuscitation
algorithms.

Effective communications are vital to a successful avalanche rescue.

Development of the readiness guidelines

An effective avalanche rescue readiness guideline should cover the first operational period. The length of
the first operational period should be dictated by either the resolution of the situation, or the realisation
that the SAR response has exhausted the greatest likelinood of probability of detection and/or survival of
the buried subject(s).

Due to the time critical nature of avalanche incidents, the goal in the first operational period should involve
full utilisation of the highest probability of detection electronic, visual and physical search methods. Whilst
it is important to know how much time has elapsed since burial occurred (T-0), it is also imperative that
maximum search effort be expended in the first operational period, regardless of how much time has
elapsed since burial. This heightens the chances of survival for buried subjects who have a lower probability
of survival as indicated on the survival time chart.

The second and successive operational periods have less urgency. These periods can be dealt with
effectively using a conventional SAR Incident Management Team (IMT) operating under the CIMS structure.

Local avalanche readiness plans should be reviewed and/or updated at least annually to ensure currency.
Plans should be peer reviewed and fact checked to ensure they are accurate and complete.

Readiness guidelines structure

The structure of your readiness guidelines needs to be simple and succinct as it is designed to be used in
a time critical emergency response. It also needs to be designed in such a manner that it can be utilsed
as a working document to be worked through by potentially unskilled users. Consideration to the generic
sections listed in Appendix A should be given. Some of these sections may not be relevant to your region
and others not listed may need to be added. Keep the structure simple and to the point.
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Vulnerability assessment

Preplanning for SAR purposes is predicated on the 4Rs of emergency management:
The 4Rs of emergency management are [risk] reduction, readiness, response and recovery.

[Risk] Reduction involves identifying and analysing risks to life and property from hazards, taking steps
to eliminate those risks if practicable, and, if not, reducing the magnitude of their impact and the
likelihood of their occurrence to an acceptable level.

Readiness involves developing operational systems and capabilities before an emergency happens,
including self-help and response programmes for the general public and specific programmes for
emergency services, lifeline utilities and other agencies.

Response involves actions taken immediately before, during or directly after an emergency to save lives
and property, and to help communities recover.

Recovery involves the coordinated efforts and processes used to bring about the short, medium-and
long-term holistic regeneration and enhancement of a community following an emergency.

(Reference: CIMS 3rd Edition August 2019)

Organisational and regional response considerations

Successful avalanche rescue depends on a multiple agency response to a single emergency.
This therefore relies on each agency or organisation having its own specific avalanche readiness
guidelines that dovetails into the overarching incident plan.

Individual operator’s avalanche readiness guidelines will have to consider what component of the
avalanche response plan caters to the internal needs of the organisation and what is focused on
providing a response to an external avalanche incident. Consider under what circumstance and in
what capacity could the organisation provide resources and personnel to an external incident.

Within regions, an annual physical meeting should occur involving all SAR agencies and relevant
stakeholders. The purpose of this is to ensure all relevant information, particularly in relation to
personnel and resources, is accurate and up to date.

Performing an annual regional SAREX provides opportunity for purposes of maintaining inter agency
integration, Incident Management Team currency and the refinement of physical avalanche rescue
techniques and practices. This would also ensure the pre plan is current and fit for purpose.

Documentation

Avalanche rescue depends on excellent documentation of events and actions starting with the initial
callout through to the post incident debriefings. An avalanche rescue plan should facilitate easy,
effective and comprehensive documentation of all relevant information.
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Communications

Effective communications are essential to any emergency response plan and avalanche rescue is no

different. It is vital that a workable communications plan is developed and included in your readiness

guidelines. This will involve cell phone numbers, radio channels messaging apps, rescuer callout apps
and commercial operators’ internal systems

Critical communication elements involve:

Initial callout phase - A good understanding of getting information to respondents in the most
timely manner.

Incident Management Team to avalanche site communications - Consider all available options for
two way communication. Cellphone, radio, satellite calling and messaging.

Consideration must be given to what challenges might be faced in certain geographic locations and
how communications out of and into an avalanche site might be gained as early on as possible in
the operation.

Avalanche site internal communications — A tested system of compatible inter agency
communications systems needs to be implemented.

It is imperative that quick and accurate information gets to and from the coordinating authority
regarding avalanche incidents.

Rescue coordination centre will be the initial coordinating authority in the event of a locator beacon
or satellite messaging device activation. It may be difficult to get good initial information as a result
of this means of activation.

Police will be the coordinating authority in the event of a call to 111 from a party in distress.
Comprehensive information gathering by call takers will expedite an appropriate time critical
response.

Since Ambulance may be the service requested by an informant, communication with ambulance
call centres must be considered within the context of an avalanche response plan.

Consider what communcations means may be available. This includes, but is not limited to: Radio,
Satellite Phone, Cell Phone, E-mail, Telephone, online meeting tools.

Good communications are required before, during and after avalanche search and rescues.
Evaluate and plan for as many options and eventualities as possible in order to be more resilient
in the event of failure of one or more type.

Public information

Avalanche rescues are newsworthy events and very soon after launching an operation of this nature

it should be expected that media will be seeking information from your IMT. The readiness guidelines
should provide for this and in larger events it may become necessary to designate a media liaison
role within the IMT. All media enquiries should be directed to the coordinating authority who can utilise
national media channels to keep the IMT free of this distraction.

Key contacts

As mentioned above, avalanche rescue depends on excellent cooperation between coordinating
authorities, commercial operators, LONdSAR, AREC, land owners and other organisations. All key
contact points for your local agencies need to be listed in a table in the readiness guidelines.

Phone numbers, personnel and radio frequencies need to be updated pre-winter each year to ensure
the planis current. Contacts can be divided up into groups according to the role they are likely to play
in an avalanche rescue i.e. Avalanche Site Commander, Team Leader, Incident Management Team.
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Agency resources

Each organisation or agency in your region will have different resources and equipment available for
avalanche rescue operations. All these resources should be listed in a table for each operator/agency
and details should include; resource/quantity/location/contact details.

Risk management

Any avalanche rescue operation will involve risks from various hazards including but not limited to
avalanches, exposure, weather events and alpine conditions. A strategy for managing the health and
safety of all personnel involved must be in place and summarised in your readiness guidelines.

Considerations include
Leadership - Ensure appropriately qualified and capable people are assuming lead roles.

Training - Ensure rescue personnel have the appropriate level of skill and understanding for what they
are being tasked with.

Resourcing - Ensure rescue personnel are adequately provisioned with clothing, personal safety devices,
equipment, food and communications whilst on an avalanche site.

Culture - A safety positive attitude incorporating thorough briefings, clear taskings and a ‘speak up’
culture.

Personnel must be accounted for at all times during an operation. This is part of the Avalanche Site
Commanders role and should be duplicated in the Incident Management Team. Part of the recovery
phase of an avalanche rescue should include consideration of psychological support following current
good practice for those involved in the operation.
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Deployment - determining benefit versus risk

This will likely be one of the more important risk management strategies available to teams. All
avalanche rescue readiness guidelines must have provision for the assessment of conditions on site
and a “No Go" decision by the Incident Controller/Avalanche Site Commmander.

Consider the use of a decision support tool for organised avalanche rescue, such as AvaSAR, (Appendix
D) to determine an appropriate search strategy commensurate with the level of acceptable risk.

Memoranda of Understandings that are required to allow agencies other than the Police to initiate
helicopter callouts should be developed regionally between the Police and relevant agencies.

Avalanche specialists may be required to gather more information prior to sending personnel into the
field. As always, the avalanche hazard needs to be constantly assessed to ensure that changes are
made clear to the Incident Controllor/Incident Management Team and appropriate actions taken.

Avalanche risk

Avalanche risk can be managed by managing the components that make it up; vulnerability, exposure
and hazard. In readiness planning for avalanche rescue it is vital that efforts are made to reduce all
three of these components of risk at all times possible.

Avalanche Hazard can be reduced through active (explosives etc.) or passive (waiting) avalanche
control. Exposure can be reduced by ensuring the safest route to and from the site is identified and
used by personnel, managing how many people and resources are placed on the site and for how long
and using helicopter search techniques as examples. Vulnerability can be reduced by equipping field
personnel with appropriate equipment, training and leadership.

Avalanche search and rescue training

Regular training is critical to successful avalanche rescue as with all other forms of rescue

Avalanche rescue is a specialist skill, therefore it is imperative that rescuers are familiar with, have
readily available access to or can be led by people competent in the most current avalanche rescue
techniques and patient resuscitation technigues

Rescuers should be training to the standard indicated in the MountainSafety.info rescue literature. This
comprises the accepted international evidence based practice in avalanche rescue technigues and
patient management.

CIMS roles for avalanche SAR

All avalanche rescues and rescue readiness plans should be managed using the New Zealand
Coordinated Incident Management System (CIMS). Apart from the normal roles usually encountered
in a SAROP there are some specialist roles required that are unique to Avalanche SAR. These are
explained below and need to be included in your readiness plan so that all avalanche readiness plans
are using the same terminology.

Avalanche Site Commander (ASC)

The ASC is responsible for overall site operations including safety, search techniques and application
of resources on hand to the site and should be at least Avalanche Risk Management Level 6 qualified
(or overseas equivalent) or in direct contact with someone who is. The first trained rescuer on site is,
by default, considered the ASC until he or she can be replaced by a more suitably qualified person.
Alternatively, the initial ASC may remain in that role and delegate other tasks such as searching to
other rescuers as they arrive at site. The ASC reports directly to the Operations Manager. Transition of
leadership should ultimately be determined by the coordinating authority.
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Safety officer

The appointment of a safety officer is an important role, however not always immediately indicated. In a
small party rescue, safety is everyone’'s concern and responsibility. As the structure of a rescue grows, it

will become important for an experienced avalanche specialist to be nominated “Safety Officer” by the
Incident Controller. This role involves overseeing all aspects of the rescue to ensure any unsafe acts or
conditions are rectified as soon as possible. The Safety Officer usually reports back to the ASC or IC directly.

Overview of leadership tasks in organised avalanche
rescue operations

The following list, derived from the MountainSafety.info international knowledge base, represents a
chronological overview of what tasks should be considered:

Assess and evaluate accident situation
Hazard management and risk management
Determine risk / benefit

Define search and rescue strategy

Allocate individual task based on availability of resources, requirements, extent and complexity of the
rescue operation

Request and manage resources

Assign location and organisational unit-specific leadership tasks based on extent of the accident site,
complexity of the rescue operation and workload

Appoint assistant(s) based on the availability of resources, requirements, extent and complexity of the
rescue operation:

- Leadership assistance and delegation of tasks

- Documentation

- Media and public relations

Liason with rescue base, rescue coordination centre, Police and / or other relevant Government agencies
Debrief

In a Leadership position, you may initially perform search and rescue tasks, unless efficiency requires a
dedicated leader role from the beginning.

As the number of rescuers, number of responding agencies involved, and complexity of the operation
increases, a Leader must focus on Leadership and begin to delegate tasks.

The Leader forms an overview of the accident situation and the rescue operation based on a continuous
gathering of aquired information and evaluation of the overall situation.

(Reference: Mountainsafety.info)

These tasks may be occurring concurrently with an organisations reflex tasking response.
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Conclusion

These guidelines are not intended to be prescriptive instructions on how to perform avalanche search

and rescue. They are designed as a living document to be used as a guideline for readiness planning in
avalanche search and rescue and thus should strive to meet or exceed current industry best practice
both nationally and internationally. This can only be achieved through ongoing input from the avalanche
and search and rescue industries in this country and internationally. For some SAR teams, outdoor activity
operators and regions the systems listed in these guidelines will already be in place and for others there
may be some concepts that are new and or not applicable. Take what you can from this and use this

as a tool each year when reviewing readiness plans. If there are things that need to be changed in this
document and or avalanche search and rescue in NZ, the responsibility lies with those that discover this to
communicate with the rest of the industry.
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Appendix A

Avalanche Rescue Readiness Elements
Listed here are key elements of an avalanche rescue readiness plan.

Using the information provided above and local avalanche practitioners in your area, formulate or
check your existing readiness plan against these points to ensure they are considered.

Vulnerability assessment

Assess the need for avalanche rescue in region and identify the most likely scenarios.
There may be 2 or 3 key scenarios that need to be planned for. See Appendix B for
Avalanche Rescue Vulnerability Assessment sheet example.

Response area

Identify the region or geographical limits of the response area the plan covers.

Documentation

Consider how the initial call shall be received and documented. See Appendix C, initial
information summary sheet example.

A log sheet should be provided for recording actions that have been undertaken
throughout the operation. It is also vital that all personnel involved are logged into and
out of the field. See Appendix F, Log sheet example.

Decision support

Consider the application of an avalanche search and rescue decision support tool,
such as AvaSAR; see appendix D.

Resources and contacts

Identify the resources that are available to respond to an avalanche rescue -
e.g. human, equipment and transport. See appendix E, avalanche rescue resource
list example.

Key reflex tasking points

Outline key reflex tasking points to be performed as quickly as possible by initial point
of contact.

Gathering relevant information from informants.

First response team to site to make appraisal of situation, including risk elements,
to provide the Incident Management Team with relevant information

Notification to other response agencies and organisations

Appraisal and deployment of available and suitable transport operations.
Consideration must also be given to changing weather and exfil options.

Mobilisation of advanced life support resources; air ambulance helicopter, Doctor,
St John paramedics.

Incident management
structure

A typical example of the likely incident management structure can be included as a
prompt to get the initial operational structure defined. Refer to CIMS Incident, local
and regional level response management structure examples.

Communications plan

A comprehensive communications plan needs to be created and included in the plan.
See Appendix G, Communications plan example

Ongoing response

Consideration should be given to events that become protracted in nature, specifically
involving plans for the provision of catering, lighting, transport, media liason and
substitute rescuers / incident management team members

Recovery plan

Demobilising phase, what sort of debriefs and psychological support are needed,
what needs improving in the readiness plan, what equipment didn’t work or was
unserviceable.

Interagency links

Memoranda of Understandings that are required to allow agencies other than the
Police to initiate helicopter callouts should be developed regionally between the Police
and relevant agencies.

Verification of death

Verification / determination of death, where indicated, should be in accordance to
New Zealand law, i.e. by authorised health care practitioners and in accordance with
current good practice ICAR 2020 see reference
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Appendix B

Avalanche Rescue Vulnerability Assessment

1. What incidents have happened in the past?

2. What incidents are happening currently?

3. What are the trends likely to be in the future?

4. How are avalanche incidents likely to be notified?

6. List the resources that are nearby that will be of use in the event of an avalanche rescue
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Appendix C

Example of Initial Information Summary
Record information below then phone:

1. Helicopter operator

2. Police 111

Your name

Your contact phone
number

Your location

Time of avalanche

Estimated number of
people hurt

Physical location of
avalanche

Lat/long of avalanche
(if available)

Size of debris
(width, length, depth)

Wearing transceivers
(all, some, none)

How many rescuers
on site

Do they have communications Name
(record contact numbers)

Phone

Current weather on site

What rescue equipment
is already on site

What is curently
happening on site
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Appendix D

Decision Support Tool

AvaSAR

Decision Support Tool for Organized Avalanche Search And Rescue

| Avalanche Accident — Start Here! |

v
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. . v h

Airborne search with
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v v v |
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v - Reduce speed, increase precision
Recco, transceiver, dog or cell phone -
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Appendix E

Avalanche Rescue Resource List

Incident Management Team: including local avalanche advisor(s)

Name Phone: Work Home Cell
Avalanche Site Commander

Name Phone: Work Home Cell
Team Leaders

Name Phone: Work Home Cell
Team Members

Name Phone: Work Home Cell
Organisations: Helicopters, Ski Areas, Guiding Companies

Name Phone Radio Equipment
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Appendix F

Log Sheet
Incident Date
Page of
Time Description Initials
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Appendix G

Avalanche Rescue Readiness Plan Communications

This comms plan should represent a concept of how communications might work at a typical
avalanche rescue. Use it as a flexible guideline for assessing possible issues with commes in your area.

Date Incident

Location

Avalanche Site Command: Comms into and out of site

Radio (repeater?) Phone Sat Phone

Avalanche Site: On site Comms - to be confirmed by ASC

Radio channel Voice Whistle

Incident Control Point: On site comms - All Comms in/out of ICP
Radio Phone Cell Fax
Police Phone Cell

Helicopters

Aircraft name Phone Cell

Medical

Doctor(s) name Phone Work Home Cell

Medical: Other - District* Phone

St Johns:

Hospital:*

* Nearest suitable hospitals equipped to deal with severe hypothermia should be researched and contacted when readines
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Appendix H

Avalanche Management Structure

Example 1: Primary Structure - Incident Controller On-Site (span of control 1:4)

Avalanche Site
Commander

Beacon Search Visual Search

Shoveller/Prober

Example 2: Medium - Large Scale Structure - Incident Controller Off-Site (span of control 1:4)

Media Liaison Incident Control
Intelligence Planning Operations
Avalanche Specialist Avalanche Site Command
Search Team Extrication Team Medical Team
Leader Leader Leader
Beacon Searcher Shovellers Medics
Prober

Avalanche Dog Team

Recco Team

Source: Canadian Avalanche Association, 2010, pp. 72-79
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Appendix I

Avalanche Resuscitation Algorithm -
AvalLife companion rescue BLS

HEEN Version 35
. ORGANIZATION ‘. ENO5

ACCIDENT DATE

Head access time

BURIAL DURATION

Patient conscious with no life-threatening injuries? E] YES"

[ Jno
A 4

(] ves, FuLy
Airway obstructed?
T ...

(Jno

Breathing normally?

Clear airway

Five rescue breaths®

o] ves Signs of life?®

(Jno

Start CPR¥

CPRin Avalanche Rescue:
Series of 30 chest compressions followed by 2 breaths.

b
S
)

£
]

=

—

S

S
Q

=

—

£
g

T

S

o

'
S

(o}

I

L
c
(7]

a2
v
v
<
(]
<
v
c
i
S
<

Are all buried subjects currently being excavated?

(Jves (Jno

Injuries incompatible with life?®

(Jno

CPRAED cPRAED
Treat life
threatening "
conditions and (ves Signs of if
injuries D Yo

CPRAED

Postpone full excavation
Are all buried subjects currently being excavated?

Are all buried
subjects currently
being excavated?

Full excavation; check and first aid for all patients as required.
Avoid further cooling, CPR for patients in cardiac arrest.

Transport of the patient and handing over to medical se

In case of severe shortage of rescuers, people who were caught by the avalanche and rescued may assist in the rescue of the remaining buried subjects.

The criteria for the decision if and for what purpose they can be included in the rescue are:

1. Effort to fully excavate them, 2. Their potential to assist the rescue and 3. Continuous assessment of their condition.

Rescue breaths HIGHLY recommended as avalanche patients often asphyxiate. No rescue breaths -> no oxygen -> no return of spontaneous circulation —> no survival.
Agonal breathing in an unresponsive patient must not be interpreted as a sign of life.

It can be described as: breathing barely or occasionally present, gasping, groaning, moaning, snorting or ineffective, labored breathing.

Firm surface crucial.

Obvious evidence of severe mechanical impact/high fall/severe collision with trees or rocks or a head/truncal body position incompatible with life.

© MountainSafety.info® | License NZL-INCS-2974 for LandSAR NZ | 2022-4
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Avalanche Resuscitation Algorithm -
Avalife companion rescue BLS

:5:: .l: o _ s

Avalanche Accident - Start here!"

Subjects visible on surface?

Search! Prioritize most likely burial areas, terrain with increased probability of
survival (no trees, no high fall, no crevasses or seracs) and buried subjects
with increased survival chances indicated by vital data of the transceiver.

Search and Excavate

Burial depth > 1.5m??

2 or more
Are all buried subjects rescuers per
currently being excavated? remaining
buried subject?

Excavate head and chest only®

Proceed to Out-Of-Hospital Medical Treatment chart

(1) Consider risk of rescuers and residual survival chances of buried subjects. Consider helicopter-based search and helicopter-attached “scoop and run” excavation. Limit number of exposed
rescuers, use additional personal protection equipment, mitigate danger or postpone rescue if survival chances of the buried subjects are low compared to the risk of the rescue mission.
(2) Excavateimmediately regardless of burial depth if finding additional buried subjects is unlikely, requires probe lines, or a similarly time-consuming search.
(3) Considerimmediate evacuation in case of:
1. Considerable risk for rescue personnel,
2.Risk of delayed evacuation due to deteriorating weather or flying conditions,
3.Terrain conditions which make effective on-site treatment impossible.

Hypothermia Staging Revised swiss System

Measures The colder the patient:

- The less heat production
Alert, clear answers Active rewarming by moving, warm sugary drinks (due to reduced metabolism)

- The lower the level of consciousness

- The higher the risk of
hypothermic cardiac arrest

- The more severe the hypothermia stage
-> Avoid further cooling!

Stage Symptoms

Impaired consciousness, Avoid further cooling, move carefully,
responds to verbal stimulation warm sugary drinks

Unconscious, signs of life might be minimal Avoid further cooling, move carefully, monitor

Apply AvaLife Out-Of-Hospital Medical Treatment
algorithm

Hypothermia Staging

No signs of life

—
st the authors at: Aval

EI.:.I |

For

©MountainSafety.nfo, alrights reserved
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Darocha T, Bouzat P Kosinski S, Sawamoto K, Champigneulle B, Wiberg S, Wanscher M,Paal P, Hugli 0 (2019); .p doi: 10,1016/} resuscitation 2019.03.017. i
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Appendix J

Avalanche Resuscitation Algorithm -
Avalife advanced companion and organised rescue BLS

ORGANIZATION ‘. Versl:: (3’:

ACCIDENT DATE

Head access time

BURIAL DURATION

Patient conscious with no life-threatening injuries? D YES™

(] ves, FuLLy=

i ?
Airway obstructed? D T, T

Clear airway

Breathing normally?

Five rescue breaths®

Signs of life?®

Are all buried subjects
currently being excavated?

Avalanche Accident - Out-Of-Hospital Medical Treatment

Hypothermia Trauma

(6) Was the airway  Injuries
Start CPR fully obstructed? incompatible

with life
[ Jno

. Injuriet§bI or unknown (see above*)
incompatible
with life?®

(Jno | Start CPR

CPR*® for 6 min
Start CPRAP Injuries
incompatible
Signs of life?® with life?®

Postpone full excavation
Are all buried subjects currently being excavated?

Treat life threatening
conditions and injuries
; check and first aid for all patients as required.

Avoid further cooling, CPR” for patients in cardiac arrest.

Are all buried subjects
currently being excavated? nding over to medical sei

In case of severe shortage of rescuers, people who were caught by the avalanche and rescued may assist in the rescue of the remaining buried subjects. The criteria for the decision if and
for what purpose they can be included in the rescue are: 1. Effort to fully excavate them, 2. Their potential to assist the rescue and 3. Continuous assessment of their condition.

Rescue breaths HIGHLY recommended as avalanche patients often asphyxiate. No rescue breaths —> no oxygen —> no return of spontaneous circulation -> no survival.

Agonal breathing in an unresponsive patient must not be interpreted as a sign of life. It can be described as: breathing barely or occasionally present, gasping, groaning, moaning, snorting
or ineffective, labored breathing.

Hypothermic patients (burial duration > 60 min): 1. Do not defibrillate more than 3 times, 2. In circumstances where continuous CPR is impossible: See iCPR chart.

Obvious evidence of severe mechanical impact/high fall/severe collision with trees or rocks or a head/truncal body position incompatible with life.

Firm surface crucial.
q Normothermic patient q Hypothermic patient
Il I Il = B B =B =B =B = =B =B =

© MountainSafety.info® | License NZL-INCS-2974 for LandSAR NZ | 2022-4
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Avalanche Resuscitation Algorithm -
Avalife advanced companion and organised rescue BLS

Version 36
ENO5

Avalanche Accident - Start here!"

Subjects visible on surface?

Search! Prioritize most likely burial areas, terrain with increased probability of
survival (no trees, no high fall, no crevasses or seracs) and buried subjects
with increased survival chances indicated by vital data of the transceiver.

Burial depth > 1.5m??

2 ormore
Are all buried subjects rescuers per
currently being excavated? remaining
buried subject?

Excavate head and chest only®

Proceed to Out-Of-Hospital Medical Treatment chart

(1) Consider risk of rescuers and residual survival chances of buried subjects. Consider helicopter-based search and helicopter-attached “scoop and run” excavation. Limit number of exposed
rescuers, use additional personal protection equipment, mitigate danger or postpone rescue if survival chances of the buried subjects are low compared to the risk of the rescue mission.

(2) Excavate immediately regardless of burial depth if finding additional buried subjects is unlikely, requires probe lines, or a similarly time-consuming search.

(3) Considerimmediate evacuation in case of:

1. Considerable risk for rescue personnel,

2.Risk of delayed evacuation due to deteriorating weather or flying conditions,

3.Terrain conditions which make effective on-site treatment impossible.

Hypothermia Staging Revised swiss System

Stage Symptoms Measures The colder the patient:
- The less heat production
Alert, clear answers Active rewarming by moving, warm sugary drinks (due to reduced metabolism)
- - - - - The lower the level of consciousness
Impaired consciousness, Avoid further cqollng, move carefully, - The higherthe risk of
responds to verbal stimulation warm sugary drinks

hypothermic cardiac arrest
- The more severe the hypothermia stage
-> Avoid further cooling!

Unconscious, signs of life might be minimal Avoid further cooling, move carefully, monitor

Apply AvaLife Out-Of-Hospital Medical Treatment
algorithm

0o No signs of life

Intermittent CPR: Mean of Last Resort!
ONLY apply if transport is unavoidable and effective CPRimpossible, or in cases where conti CPRIisi ible because of ly limited resources.

iCPR I Hypothermia Staging
)

Burial duration Measures

No intermittent CPR, preferably apply mCPR

Atleast 5 min of CPR followed by max 5 min without CPR

©MountainSafety.nfo, all ights reserved For t: ions, please contact Avali
Sunvival Ct inimize I i i 1408-1417.| A aMon approach; Reiweger |, Genswein M, Paal P, Schweizer J (2017);
Plos onu (5): 0175877. htpsy/doiorg/10.137 877 \ Hypothemua after life support for hypumem\l( cardiac arrest patients: The HOPE score; PasqulerM Hugli O, Paal P, Darocha T, Blancher M,Husby? Silfvast T, Carron P N,
Rousson don. 2018 May;126:58-64. doi: 1010167 021 2| i squier M, Rousson'V,
DarochaT, Bouzat P Kosnski, Sawamot K. Wiberg 5, Wanseher ) M, Pa 019 Mar 30. 3. doi:10. 019.03.01

2020;Lott C, Truhlaf A, Alfonzo A, Barelli A, Gonzales-Salvado V, Hinkelbein J, Nolan J B Paal P, Perkins G D, Thies K- CVeungJ Zideman D A, Soar ) (2020) European Resusctation Coundil2020.

I GefEEE 14165

© MountainSafety.info® | License NZL-INCS-2974 for LandSAR NZ | 2022-4 I Em : ] : | | : || .:. : :

24 | NZSAR New Zealand Avalanche Search and Rescue 2022



Appendix K

Avalanche Resuscitation Algorithm -
Avalife organised rescue ALS

. ORGANIZATION

ACCIDENT DATE

Head access time hh mm

BURIAL DURATION hh mm

Patient conscious with no life-threatening injuries? E] YES™

[no
> (] ves, Furwy
Airway obstructed?
(] ves, parTIALLY
[Ino
¥
Breathing normally?

Ores [no

Five rescue breaths®

Postpone full excavation
Areall buried subjects
currently being excavated?

ident - Out-Of-Hospital Medical Treatment

e ves Signs of ife?

Core temperature? <30°C
(Burial duration) (>60 min)

230°C
(s 60 min)
']

Start CPR drauma

Injuries Injuries
incompatible incompatible

with ife?® D:‘% , Qe with
[ ECG unavailable

Was the airway
fully obstructed:
[Cnow [ ]VeS

orunknown (see abover

Areall buried subjects

619)
currently being excavated? Monitor, SRR

Injuries
incompatible
Universal ALS cooling with life?®
algorithm CPR™for 6 min

Consider termination of CPR

Signs of life?
_— Alert hospital with ECLS

Treat life threatening
conditions and injuries

Are all buried subjects
currently being excavated?

Full excavation; check, monitor and treat all patients as required.
Avoid further cooling, CPR? or mechanical CPR (mCPR) for patients in cardiac arrest.

Transport Transport to hospital with ECLS®
in accordance with Medical Transport Priority chart in accordance with Medical Transport Priority chart

H EE Bl BN EEEEEEEEDN
|..................AvalancheAcc

Estimated survival probability

Scan the QR code or go to wwwhypothermiascore.org
Hypothermia c[-]with asphyxia» MUST be selected for
ALL buried subjects who were already in cardiac arrest

at the time of excavation!
Only enter Hypothermia «(-] without asphyxia» for
Rewarm patient with EC| D HOPE = 10% pmyianynmy huriedsubj«tx,indfnr(iy:nnl
a] witnessed cardiac arrest.

In-Hospital

Medical Treatment

(1) Incaseofsevere shortageof recuers ight by the avalanche and rescued may assstin the rescue o the remaining burled subjects.
fo if and for what be

1. Effort o ully excavate them, 2 Thelr potential mzssm therescue and 3 Continuous assessment oftheir condition.

(2) Resc HIGHLY No rescue breaths /gen -> no return tion -> no survival.
(3) Obv d f severe me(hamcal impact/high fall, with trees or vocksorahead/(vuncal body position mccmpatlble with \lle
@ tools for dete of vit (end-tidal etCO, ial 0,), ultrasound) if available.
. (5) Ifairway was pamnr the addmoml pmsence of an air pc(kel is a strong out-of-hospital pmdmv lm survival.
(6) Core temper 30°C not than 3 times. Further as well as use of epinephrine wit prolonged to 6 - 10 min,
. only when core temperature s > 30° C.
(7) Core temper 28°Cor >60min PR See iCPR chart
(8) Also transport P 30°CAND instability to a hospital with ECLS.

(9) Firm surface crucial.

q Normothermic patient q Hypothermic patient ﬂ Minimal chances of survival

BN B BN BN BN BN B BN BN BN BN BN BN BN BN BN R T

1 120224
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Avalanche Resuscitation Algorithm -
Avalife organised rescue ALS

Staging core

Measured core
temperature Symptoms Measures

35-32°C Alert, clear answers”) Active rewarming by moving, warm sugary drinks

<32-28°C d i Avoid further cooling, move carefully, warm sugary drinks

<®C Unconscious, signs oflfe might be minimal ™ Avoid further cooling, move carefully, monitor
Variable® No signs of life Apply Avalife Out-Of Hospital Medical Treatment algorithm

(1) Consciousness may be impaired by trauma or drugs.
(2) Hypothermic cardiac arrest in young, healthy persons occurs < 30°C, i older persons and p isting di 2c

Intermittent CPR: Mean of Last Resort!
ONLY apply f

Burial duration Measures Measured core temperature
<60 min 3 No intermittent CPR, preferably apply mCPR ‘ 228°C

>60 min: Before iCPR, ALWAYS

At least 5 min of CPR followed by max 5 min without CPR <28°C

Atleast Smin of CPR followed by max 10min without CPR

Out-Of-Hospital Medical Treatment
(Multiple patients)

Breathing AND life-threatening injuries?

NO
h 4
Burial duration > 60 min AND patent airway AND CPR
AND life-threatening injuries?

NO

If multiple patients need to be transported,
transport to closest medical facility capable
of measuring serum potassium to determine HOPE.

If ECLS not available
within 6 hrs, consider
CPRand non-ECLS
rewarming in
peripheral hospital.

ECG asystole or
unavailable?

If multiple patients need to be transported,
transport to closest medical facility capable
of measuring serum potassium to determine HOPE.

A 4
All remaining patients

urvival and the urgency of treatment to preserve the chances of survival.
yo » hances of sunvval.

means of transport and their avail weather d out-of-hospital treatment options.

ity is based on
hange b

Avalanche Accident - Start here!"

Subjects visible on surface?

Search! Prioritize most likely burial areas, terrain with increased probability of survival
(no trees, no high fall, no crevasses or seracs) and buried subjects with increased survival
chances indicated by vital data of the transceiver.

Burial depth 2 1.5m?®

2ormore
rescuers per
Are all buried subjects remaining
currently being excavated? buried subject?

Excavate head and chest only®

Proceed to Out-Of-Hospital Medical Treatment chart

(1) Considerisk of rescuers and residual survival chances of buried subjects. Consider helicopter-based search and helicopter- coop and run”excavation, Limit number of exposed
it fon equi i 1 postpone rescue f survival chances of the buried subjects are low compared to the risk of the rescue mission.
o immediately reg f burial depthif inding additional buried subjects is unlikely,requi lines,ora similaly
(3) Consider immediate evacuation in case of:
1. Considerable rik for rescue personnel,
2

or
impossible.

sunid i imize i jes i "
PLoS ONE 125017587, hips/dolorg/101371 foutalponeat 75877 | a cutcome predc HOPE score: Pl M Hugh O Fal P Daroch', Bancher M Husy .St Caton P,
RoussonV (2018 Resusckaion, 2018 Moy 2658 6. Goe 101016/ esuscation 201802026 Epub2018 Mar 2 ypetheria outcomepeccion s etacorporea e uppor ot hypothermic Grdac s aients: An extemalaldaionf the HOPEscore: Pasculer W, ousion,
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