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to be remembered that there will be a small percentage of MP’s that will pass through or
over any boundaries. Using the above boundaries, it is now possible to reduce further the
search area for our MP, in blue above.

Xy

Deductive Search Area plotted.

4.122. A deductive look at the map will show that there is a ridge, identified in red. The land slopes
downward toward the river on the west and north of this ridge. An assumption is that an
elderly MP who is experiencing walking difficulties will not walk uphill and will seek the path
of least resistance, gradually going down hill towards the river. This assumption should be
accurately recorded within your log to justify your search plan.

Probable Search Area

Version 2 2007

Probable search area identified.
4.123. The most probable search area for the MP is now a small area between the river and the
ridge, as shown in green above. Planning can now go ahead to commence a SAR mission.
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Scenario 2:
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4.124. A bushwalker has been report missing in the Gold Coast Hinterland. She was last seen in the
above saddle at 1200hrs after which she became separated from her group. It is now
1500hrs, with three hours having elapsed.
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4.125. A look at the map shows that the terrain is moderate sloping hills and has open sclerophyll
vegetation. Naismith’s Rule suggests that a person can walk at 3kph in light wooded terrain,
but again does not take into account age or fitness. The MP has been missing for 3 hours
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and at 3kph, this gives a circle with a radius of 9km. This area covers the entire area of the
above map.

4.126. Statistically, the lost person behaviour for hikers shows that 80% are normally located within
6.1km of LKP. After drawing a circle of 6.1km radius from LKP it can be seen that it still
covers the entire section of the above map. In the above instance this has not tightened the
search area by much.
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4.127. Looking subjectively at the map a number of natural and man made boundaries can be
identified, including the road, creek, ridge line, re-entrant and tracks. Marking these will
reveal an irregular shaped search area, shown in green above. An inspection of the terrain
has also identified that from the LKP the land slopes downward towards the creeks on both
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4.128.

4.129.

4.130.

sides of the ridge. An assumption could be made that a missing person would walk downhill
towards a watercourse and then follow it to help. An equally valid assumption could be that
a missing person would seek higher ground to attempt to identify their location. Which
course the missing person will take will depend on their experience, ability to navigate,
mental state and fitness. Intelligence gathered during pre and ex comms may shed light on
this assumption. In either instance the area contained within the identified boundaries
would be the area of highest probability.

Probable search area plotted.

Search Area Segmentation: It is now essential that the search area be segmented into task
areas. These should be small enough for efficient coverage by a team in a reasonable time.
Where segmentation results in more task areas than teames, it is necessary to prioritise the
task areas. Where specialist skills are required to search an area, eg, mine shafts, sink holes
or cliffs, these should be treated as specific task areas. Segmentation into task areas on a
map may not easily translate into identifiable blocks on the ground. It may be necessary to
modify task areas to suit the ground conditions. The boundaries of task areas should be
readily-identifiable features such as:

a. natural features (eg, rivers, creeks, ridges, re-entrants, spurs, tree and grass
lines, and shorelines); and
b. artificial features (eg, roads, tracks, power lines, water pipelines, fences,

railway lines etc).

Where readily-identifiable features are not available as task boundaries, use may be made of
global positioning systems (GPS), compass bearings or markers.

In some environments there will be no natural barriers within your possible search area.
This often occurs in the inland areas of all states except Tasmania, where there are large
tracts of open plains with no watercourses, hills or other obstacles, but can also happen in
large rainforest areas or sclerophyll forests. In these cases it is not possible to reduce the
search area by these means and it is necessary to look elsewhere for clues and assistance.
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Search area divided into smaller searchable areas.

4.131. The intention of the MP can be a pointer to possible directions of travel. The fall of the land
may suggest natural funnels, which will draw a missing person. Lost and tired persons tend
to walk down hill, following the path of least resistance where possible. Cattle and animal
tracks will often be followed by lost persons.

4.132. Special Searches — Abductions/Homicides: Overseas and Australian studies have revealed
that approximately 1 of every 10 000 children reported missing are the victims of an
abduction/homicide. The SMC must be aware of this as his/her search may eventually be
running parallel with a criminal investigation. Time in both cases is crucial as studies show
that approximately 44% of victims have been killed with one hour of being abducted and
91% within 24 hours of being taken.

4.133. Reporting of Missing Children: The below table is an indication of the time frames between
the child being noticed missing the when it is reported to authorities. (US Data 2003)

When reported % of cases
Immediately 19%
Within 1hr 25%
Within 2hrs 40%
Within 4.5hrs 68%
Within 24hrs 86%
> 24hrs 99%

4.134. Guidelines: The following are suggested guidelines to be considered in line with normal SAR

procedures:

a. Rule out that the child is lost or missing for other reasons.

b. Rule out that the child has been taken by a parent from a custody dispute.
c. Secure the child’s residence.
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74% of children abducted are killed within the first 3 hours. Action must be taken
immediately in a suspected abduction.

Extensive canvass of immediate area to locate and identify ‘unknowing’ witnesses,
people who have seen something but are unaware of its significance.

4.135. Distance relationships:

a.
b.
C.

In 80% of instances of abduction the child was taken less than 500m from their LKP.

In 47% of instances the murder scene was less than 500m from the abduction location.
The site of the initial contact between the child and offender is the location with the
greatest chance of having a witness.

In 72% of instances the body location site was less than 60m from the murder scene.
(US Data 2003)

Distance from Initial contact site to Murder Site
Distance Percentage
60m 31%
400m 47%
2.4km 57%
19km 82%

US Data 2003
In 49% of instances the body recovery site was deliberately selected prior to event.
63% were greater than 2.4km from the victim’s home. (CATCHEM UK Data 2003)

Distance body located from point of last sighting.
Distance Percentage
Within 800m 91%
Between 800m and 6%
1.6km
Over 1.6km 3%

CATCHEM UK Data 2003

Deposition of body outdoors. No vehicle or
transport used.
Proximity of footpaths to Body Site
0-45m 98%
45-91m 2%
Distance Body Found from place last seen.

Within 800m 91%
800m — 1.6km 6%
Over 1.6km 3%

CATCHEM UK Data 2003
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Deposition of Body- Vehicle or transport used.

Proximity of road/tracks affording vehicular
access.

0-45m 80%

45-91m 9%

91-136m 3%

Outdoors 94%

Within premises 6%

4.136. Where to look: Local knowledge of the area is essential. Locations to look in are:

CATCHEM UK Data 2003

a. Vehicle rest areas and parking bays

b. Debris piles.

c. Dead end roads off main highways

d. Overgrowth filled gullies or canyons

e. Vacant allotments/ acreages

f. Dumping sites

g. Parks or natural areas

h. Creeks, rivers or irrigation channels that are overgrown.

4.137. Summary: It is important to consider all the factors described in this chapter, along with

information obtained about the missing person(s) prior to planning the search.
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Chapter Five - Search Techniques and Operations

5.01.
5.02.

5.03.

5.04.

5.05.

5.06.

(Land)

Police authorities undertake the responsibility for coordination of land search and rescue.
The previous chapter described how to determine the area where available search efforts
should be deployed. Once this area has been determined, a systematic search for the target
should be planned. Prior to a search operation commencing, the search planner should
provide a detailed search action plan to all involved, specifying when, where and how
individual search assets are to conduct their operations. Coordination instructions,
communications frequency assignments, reporting requirements, and any other details
required for the safe, efficient and effective conduct of the search must also be included in
the search action plan.

The selection by the SMC of available SAR units to be used in SAR operations should take
into account the following considerations:

a. the need to reach the distress scene quickly; and

b. suitability for at least one of the following operations:

i provision of assistance to prevent or lessen the severity of accidents;
ii. conduct of a search, primarily by air but with the assistance of marine or
land units as required;
iii. carriage of supplies to the scene of an accident and, if necessary, delivery of
supplies; or
iv. execution of a rescue, (by marine and land units or by helicopters; and as
required fixed wing aircraft to provide guidance to units or to relay
communications).
In coordinating a land search, the SMC, as guided by local procedures, will activate land,
marine or air assets depending upon the situation. RCC can assist with advice on suitable
aircraft for SAR operations.
Land Assets: The SES or equivalent in each State or Territory will provide trained and
disciplined teams of volunteer search personnel. The training will vary depending on:
a. the location of the SES Unit,
b. type of terrain likely to be encountered by members of that unit (ie Victorian SES
would have a snow capability while western Queensland and Western Australian
Units would have a desert capability),

c. number of staff available for training
d. support provided by individual State and local governments, and
e. necessity of the units for SAR incidents.

With respect to SAR, SES members are trained in the following:
basic land search techniques,

Radio operation

Log taking

First aid

Crime or suspicious scene preservation

Vertical rescue

Logistics

Planning

Flood boat operations

TSm0 o0 T
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5.07.

5.08.

5.09.

5.10.

5.11.

5.12.

5.13.

5.14.

5.15.

5.16.

5.17.

5.19.
5.20.

Search by land facilities alone is usually impractical for large search areas but it can be
conducted in most weather conditions and can provide complete coverage of a confined
area that cannot be thoroughly searched from the air. Land parties are also critical in
operations where the search is carried out from the air and rescue by land facilities.

The need for coordination between land rescue units and search aircraft should be
considered, and plans should cater for the need for two-way radio communication. There
may also be a need in remote areas to keep land units supplied with fuel, water and food by
means of airdrops.

When the survivors are located, the SMC should liaise with the police commander with a
view to expediting the return of survivors to a place of safety. Consideration should be given
to aircraft relay and the use of suitable motor transport: ambulances, four-wheel drive
vehicles, buses, etc.

Specialist police and military land parties are equipped with material useful to the SAR role.
It is desirable that land SAR units be equipped with basic navigation aids, two-way
communication equipment, sufficient clothing, medical supplies and rations to reduce the
need for air drops and specialist equipment appropriate to the unit’s particular role.

Marine Assets: The water component of a land SAR incident might involve inland
waterways, lakes, dams and coastal areas of the country.

While most of the land SAR marine environment will be smooth water there are areas in
Australia that have fast flowing white water, such as north Queensland and Tasmania. The
SES in most states have a flood boat capability which is also available as a SAR asset. Flood
boats are of shallow draft and made of metal to resist floating debris. They are capable of
getting close into the banks of creeks, rivers dams and other water areas to search sections
not easily visible from the land side.

White water rapids will require a different approach as they are not easily navigated by the
larger flood boats. Searching from smaller man powered craft or from landward may be
necessary.

As with aircraft, the discretion to use the boat is in the hands of the skipper. Being of
shallow draft and low freeboard they are not suitable for rough conditions or surf.

Local Surf Lifesaving Units may have a capability to assist in searches in or near the shoreline
of beaches. In the more populated or tourist areas the Surf Life Saving Association will have
water craft, suitable operators and a wealth of local knowledge.

Air Assets: Many types of aircraft will be suitable as SAR Units with little or no modification.
However, care should be taken to ensure that, even in an emergency, safety of flight is the
primary consideration and should never be compromised. The normal operational and
technical limitations of an aircraft, as well as the qualifications of the crew, should be
carefully noted by the SMC. SMC’s must ensure they are cognisant of the factors relating to
the aircraft and crew that may compromise the conduct of the SAR mission.

Some specialist SRU’s that have undergone training from RCC are organised in Tiers and can
be fixed wing aircraft or helicopters. The tiers relate to the capabilities and training of the
aircraft and crews. When chartering aircraft for use as SAR Units, the SMC shall, whenever
practical and effective, select aircraft from trained SAR/Emergency operators including;

a. Search and Rescue Units (SRU’s);

b. Police and State Emergency Service aircraft.

Advice on suitable aircraft can be obtained from RCC

If additional aircraft are required, call out could be made according to the following priority
bearing in mind suitability, location and availability:

a. domestic commercial aircraft,

b Coastwatch aircraft

C. ADF aircraft

d scheduled Regular Public Transport (RPT) aircraft.
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5.21.

5.22.

5.23.

5.24.

5.25.

5.26.

5.27.

5.28.

e. private aircraft
Private aircraft may be used when so situated as to more readily effect the saving of life,
operated by crew having particularly valuable local knowledge of the area to be searched, or
when no other commercial aircraft are available.
As a general rule, slow aircraft or aircraft capable of reducing speed to 100 - 150 knots are
most efficient for visual searches. Small and partially hidden targets are easily missed at
higher speeds and faster aircraft may be subject to operational limitations making them
unsuitable for low-level flights. Nevertheless, fast and/or highflying aircraft also play an
important role in search operations, for instance when these aircraft carry out:
a. an electronic (radio) search to home on distress signals; and
b. an exploratory sweep of a large search area simultaneously with a search by a slower
aircraft flying at lowers levels, a method that is particularly effective in flat and
unobstructed areas.
The suitability and efficiency of an aircraft for search, support and rescue operations will
depend on which and how many of the following desirable features it possesses:
a. Operational characteristics:
i. safe low-speed and low-level flight capability,
ii. short take-off and landing (STOL) capability,
iii.  sufficient range to cover the area, with due regard to the location of
redeployment bases,
iv.  manoeuvrability, especially for searches in mountainous areas, and
V. payload capacity;
b. Equipment:
i suitable navigation and instrument flying aids,
ii. radio equipment capable or receiving and homing on emergency radio signals,

and
iii. adequate communications equipment;
C. availability of good observation posts;
d. suitability for the delivery of supplies, emergency equipment and personnel; and

e. facilities for the treatment and carriage of survivors.

The SMC shall select aircraft for use as SAR Units after consideration of the following factors:
a type of search necessary;

b type of terrain;

C type of navigation involved;

d need for dropping supplies;

e. disposition of aircraft with respect to search area;

f. crew experience and familiarity with the area;

g weather conditions at and en route to search area; and

h. rescue considerations.

Aircraft not equipped with radios should not be used on SAR operations except as a last
resort.

Fast, high flying aircraft equipped with homing and/or direction—finding equipment that
have the operational flexibility to descend to low level for final search are recommended for
beacon monitoring.

Seaplanes and amphibians are useful for search or for carrying supplies and personnel over
water. Their use as rescue units or carriers of personnel is limited to operations in lakes and
river areas, or sheltered waters and bays. Under favourable weather and sea conditions,
suitable seaplanes may also be used for rescue operations in protected waters, eg. large
lakes, bays, shore areas etc.

Helicopters are particularly useful SAR units as their slow speed and ability to hover make
them suitable for search as well as rescue operations, particularly where small targets are
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5.29.

5.30.

5.31.

5.32.

5.33.

5.34.

5.35.

5.36.

5.37.

sought or close scrutiny of terrain is required. They also have the ability to land in a confined
area and, in some instances, to operate from some vessels.

Some helicopters are fitted with winches or are equipped for flight in instrument
meteorological conditions (IMC) and at night giving them an added advantage for search and
rescue response. Turbulence, gusting winds and icing are conditions that the SMC should
consider when determining helicopters as appropriate SAR units.

Where terrain and vegetation is such that a contour search is necessary, preference should

be given to:

a. helicopters,

b. high-performance short take off and landing (STOL) aircraft, or
C. light, manoeuvrable twin engine aircraft.

Where possible, single engine aircraft should be restricted to areas where the terrain would
permit forced landings.

When possible, consideration should be given to engaging aircraft capable of carrying at
least two Observers.

Where possible, landing sites should be as close to the search area as possible. The landing
area selected should be clear of loose articles that may be blown into the air by the rotor
downwash. On beaches, it is best to use the water’s edge to form one side of the landing
area. Communications should be established with the aircraft before its arrival and the pilot
briefed on the landing site. If the pilot is unfamiliar with the location, a description of the
area using large geographical features may need to be passed. If possible, a number of
people should be deployed to secure the area before the aircraft arrives so that no one
enters the landing area until the rotors of the aircraft have stopped or the pilot indicates
that it is safe to do so. If the landing area is in a populated area, extreme care should be
taken to ensure that no children run toward the aircraft once it has landed. When
communicating with the aircraft it is important to inform the pilot of any obstacles in the
immediate area. This is especially applicable to wire strung between trees and power lines
as these types of obstacles are difficult to see from the air and present a danger to the safe
operation of the aircraft.

Search Planning: At a minimum, developing a search action plan consists of the following
steps:

a. selecting search assets and equipment to be used.

b assessing search conditions

C. selecting search patterns to cover the search area as closely as practicable

d dividing the search area into appropriate sub-areas for assignment to individual

search teams; and
e. planning on-scene coordination
Note: While marine search areas are calculated from well established tables, land search
areas will be a combination of theoretical, statistical, subjective and deductive reasoning.
Before committing resources to an intensive search, an evaluation should be made of the
total search effort required and the contribution that may reasonably be expected from
each search unit. When assessing available search capacity, care must be taken not to over-
estimate either the time that a particular search team can spend in a search area or the
capability of that team to remain effective over long periods of continuous searching.
Failure to make a sound estimation of these factors may result in one or more of the search
teams being unable to complete its allocated task and the efficiency of the entire effort
being seriously compromised.
Land SAR Strategies: Although specific search plans will vary with the circumstances, a
system has evolved which can apply to most situations. Land searching may be divided into
four strategies:
a. Fast Search
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5.38.

5.39.

5.40.

5.41.

5.42,

5.43.

5.44.

5.45.

5.46.

5.47.

b. Reconnaissance Search
C. General Search
d. Contact Search

In land search it is not necessarily go through the strategies in order, the SMC has to apply
the most appropriate search strategy in order to maximize the POD.

Therefore, in the initial time of a search the SMC may employ a Fast strategy, as later
resources arrive, a Reconnaissance strategy may be employed. As time goes by and a person
approaches their TFFS and/ or the search area expands for whatever reason, the SMC may
employ a General Strategy in a high probability search segment, other teams for further
Reconnaissance or Fast strategies in other segments. The fact is, all strategies can be used at
the same time in different search segments. It is a Strategy that is applied to the search,
NOT a stage that the search goes through.

Often a search will progress from one predominant strategy to another. However,
depending on urgency, TFFS and resources, etc, varying strategies may be employed
simultaneously in differing search segments.

With each of the four strategies there are associated search patterns that utilise the
resources available to the best effect. Further details are provided in the search pattern
section.

Approximately 70-80% of missing persons are located using the fast and reconnaissance
strategies, therefore these two strategies should be the first considerations of the SMC
when planning for a SAR.

Immediate Response: The initial search will normally consist of:

a. A visual search along, and also parallel to, the track of the missing target. (A fast or
reconnaissance search)

b. Actions to determine whether a signal from an emergency beacon has been
detected.

c. Formulation of a rescue plan

d. Coordination with other resources and agencies as appropriate.

The search may comprise:

a. Developing a search area utilising a combination of theoretical, statistical, subjective

and deductive reasoning

b. Developing sub-search areas

C. Allocating search teams

d. searches utilising any one or a combination of the below search patterns.

e. developing a rescue plan to return survivors to safety.

f. Gathering intelligence relevant to the search

The SMC should consider:

a. Utilising the media if appropriate

b Tasking local resources where the urgency of the situation dictates.

c. That a search and/or rescue may be required.

d The terrain, vegetation, weather, intentions of missing persons, ability of the search
teams, search light available and resources available.

e. That the coverage factor should generally not be less that 0.5; and

f. The use of electronic or thermal imagery equipment.

Fast Search: This method is best used when the search team arrives at the scene not long
after the target has been reported missing. There is an assumption that teams are looking
for a responsive target. This search provides an immediate SAR effort and requires minimal
search planning to commence.

Fast Search techniques: Teams are briefed to check the LKP and tracks or route intended by
the target. This is normally done by lightly burdened teams of faster searchers. Track
running, with regular stops for aural searching, is the standard technique. Checks of
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5.48.

5.49.

5.50.

5.51.

5.52.

5.53.

5.54.

5.55.

5.56.

5.57.

perimeters or barriers, roads, track cutting, ridge running and obvious hazards or attractions
can also be incorporated.

Fast Search considerations: Teams used in this type should have some experience in clue
and track detection and bush awareness. While there is a high percentage change that this
type of search will locate a missing target it will also assist in defining the search area and
providing information to the SMC of areas that need not be searched.

Reconnaissance Search: The main reason for the reconnaissance is to carry out a quick
check of specific area of probability, and also to obtain essential information about the
search area, both of which have a bearing on the future search plan. Reconnaissance teams
may also find the missing person or object. A reconnaissance search can be conducted using
ground teams, vehicles or aircraft. A reconnaissance can be used, not only early in a search,
but at any time to check on unconfirmed sightings or to re-check specific areas of
probability.

Reconnaissance Search, Containment: In any search, containment should be effected by
cordoning the area where possible. This may through identifying physical barriers around
the search area, regular patrols of roadways or tracks or the placing of physical barriers such
as ropes, bon fires or vehicles across likely exit points from the search area.

Composition of reconnaissance teams: Since they must travel light and fast, these teams
should be kept small; ideally four persons. It is desirable that the leader or at least one
member of the team have a good local knowledge of the task area and that all members are
fit and capable.

Task of reconnaissance teams: The area to be covered by these teams will concentrate on
the area of highest probability. This area may be further limited by the existence of natural
barriers such as large rivers, cliffs, etc.

Orders given to the reconnaissance team may include the following:

a. Check of all hazards which may have trapped or caused injury to the missing persons
such as waterfalls, cliffs and caves.
b. Check tracks, huts, routes, sand-bars, waterways, waterholes, waterfalls and other

likely areas for clues such as footprints, discarded items of clothing and equipment,
food scrapes or wrappings.

C. At regular intervals call out to a missing person and listen for a reply. When vehicles
are employed, the vehicle should be stopped and the engine turned off.

d. Interview any person found in the search area and brief them on the situation.
Record their names, addresses, car registrations and other details.

e. Notify the Field Search Headquarters of any cluse found. Do not disturb the clues,

mark off the area as well as recording the time found and the name of the finder.
Reconnaissance Team Briefing: The reconnaissance team must be supplied with as much
relevant information as possible about the missing person. Details of clothing, footwear,
equipment or items carried, all of which if discarded by the missing person, could provide
vital clues. Often the importance of clues is only realised long after they have been
dismissed as irrelevant.
General Search: When the SMC is able to define a search area, a decision may be made to
cover the area with a general search. This is a general search of the area and may be used:
a. early in a search operation where there is a high degree of urgency; and
b. to reduce the search area in those situations where the search area is large.
Composition of teams for general search: Teams should be kept small (4 to 6 persons) and
as far as possible comprise persons of equal fitness and ability. Larger teams can be utilised
depending on the terrain.
General Search Method: Having determined search areas, the method of searching a
particular area must then be decided. The term ‘general search’ does not imply an
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5.58.

5.59.

5.60.

5.61.

5.62.

5.63.

5.64.

5.65.

5.66.

5.67.

examination of every square metre, but rather a check for signs or indications of the missing
person.

A check of campsites and other sheltered areas, such as hollow logs or caves, may produce
results. A more detailed check of any natural hazards or areas where the missing person
could be trapped or injured, should be made.

For areas of high probability, a modified form of general search may be employed using the
same strength in the teams, but designating smaller task areas, resulting in a closer coverage
of the areas involved. As for the reconnaissance search, the team should call out to a
missing person at regular intervals and listen for a reply. This may need to be considered
against the lost person behaviour.

Contact Search: The contact or line search can be used to saturate an area of high
probability, although it is usually the concluding stage of a search operation. A contact
search involves searchers moving in a straight line through the area, evenly spaced and in
sight of the adjacent searchers. The spacing will depend on the density of the vegetation
and the size of the target.

Composition of Contact Search teams: There is a practical limit on the size of a contact
search team under the control of a single leader. This varies with conditions, but is normally
8 to 12 persons. The most experienced searchers should be at the ends and the centre of
the search line.

Tasks of Contact Search teams: The contact search team must search every possible refuge,
since a missing person suffering in the bush is unlikely to remain in the open but will rather
seek refuge in a sheltered place, out of the wind, wet or extreme heat. These will include
ditches, hollow logs, amongst large rocks and under small ground scrub. All areas must be
searched.

Contact Search, Special Considerations: Searchers must look on both sides of obstacles and
must continually look back as it is possible to completely by-pass an unconscious person
lying behind an obstacle. A high degree of concentration is required in contact searchers, so
the team leader should ensure that the searchers do not talk excessively or let their
concentration lapse.

The contact search line must be kept straight. This is very difficult because different sections
of the line will encounter varying obstacles, eg thick scrub. Some control must operate to
ensure that faster searchers in clearer areas slow down and wait for those encountering
difficulties. The best method is for the Team leader to be positioned in the centre of the
search line, preferably to the rear and call instructions to the flanks. An area can be covered
more effectively by a series of short sweeps, rather than a single long sweep.

Spacing of the line is maintained from whichever flank is following the boundary or
otherwise defined track. The other flank indicates their progress by using markers. It can be
an advantage to use different coloured markers on each day of the search. At the end of
each sweep, the markers become a guide for the next sweep. Markers should be placed in
such a manner that they can be seen easily when returning in the opposite direction.
Consideration should be given to using biodegradable marker material, such as toilet or
tissue paper so that it will disintegrate shortly after a search if it is not retrieved.

The contact search is continued sweep by sweep until the area is covered. This is
exhausting, time consuming and requires large numbers of searchers. It is important that
search teams, operating in the same area, maintain contact to ensure that mutual
boundaries are properly searched.

Calculated Search Area: This is a continuation of the immediate response, where the search
area is expanded to cover the probability area calculated by reference to the targets
location, targets intentions, estimated speed over the terrain, search area boundaries and
hazards, and the target’s medical, physical and mental condition, modified by ongoing
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5.68.

5.69.

5.70.

5.71.

5.72.

5.73.

5.74.

intelligence gathering. This area may increase or decrease as further information comes to
hand, which will incrementally increase the POD over the centre of the search area.

The SMC should consider:

the availability of search aircraft

the availability of suitable ground assets

logistical support for search teams

location of Field Headquarters

local weather conditions and expected forecasts.

. Continual intelligence gathering

Search Area Coverage: Once the search area has been determined, systematic search for
the target should be planned. Factors such as the weather conditions, time available for the
search, search assets available, size and dress of target, etc, should be taken into account.
These factors are related but some are more important than others. In planning a search
operation, the SMC should endeavour to meet the requirements of the more important
factors while satisfying the requirements of the others as far as practicable.

Search area coverage is the systematic search of a selected parcel of land to ensure the
optimum probability of detecting the object being sought. The factors affecting detection
capability have been reduced to four inter-related expressions. The terms and their symbols
are:

oo oo

-+

a. Area Swept (W)

b. Probability of Detection (POD)
C. Track Spacing (S)

d. Coverage Factor (C)

The number of searchers and search teams will be a factor in determining search area
coverage. More time will be required to search a large area thoroughly when there are
limited numbers of search assets unless the distance between searchers and search teams is
increased. This is not desirable since it would reduce the probability of detecting the target.
It may, therefore, be necessary to seek additional assets, either land or air, from other
sources. It is usually preferable to cover a search area from the beginning with an adequate
number of search assets.

When search assets are operating far from the Field Headquarters, consideration should be
given to them being redeployed to an advance base so that more time will be available for
the search and less time will be spent travelling to and from the search area.

Target Type: The sweep width will depend on the type, size, colour and shape of the target,
its colour contrast with the surrounding medium and whether or not the target is moving
and responsive. Targets may vary from small children missing alone to a group of persons. It
may also include a person in an inland waterway. All targets should be sought from a
direction in which they receive the best illumination, colour brightness or contrast. This will
normally be with the sun behind the searcher.

Meteorological Visibility: If visibility conditions are poor, a reduction in sweep width will be
necessary, with the subsequent reduction in POD. Other weather conditions that may affect
a search effort include:

a. Fog, snow, and rain will make visual searching difficult and will require very close
spacing between searchers.

b. Smog and haze may reduce the effectiveness of night signals;

C. Low clouds may reduce the amount of contrast between the target and the

surrounding medium;
Precipitation reduces visibility; and
e. Terrain and vegetation in the search area.
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5.75.

5.76.

5.77.

5.78.

5.79.

5.80.

5.81.

5.82.

5.83.

5.84.

5.85.

Type of terrain/ conditions: The type of terrain to be searched obviously affects the ease
with which the search target will be detected. The more level the terrain the more effective
will be the search. Not only can the searchers maintain a constant distance apart, there is
less likelihood that undulations or irregularities on the terrain surface will hide the target.
Thus flat deserts are easier to search than rolling hills, while rugged mountain areas are the
most difficult. The more trees, vegetation, rock outcroppings and other surface irregularities
that exist on land, the more difficult will be the search.

Open flat areas with little vegetation produce fewer shadows to confuse the searcher while
dense forests have a multitude of shadows that can cause confusion to searchers. It is
necessary for all searchers to be aware of the prevailing conditions and to modify their
search techniques appropriately. The use of all six visual signals; silhouette, shine,
movement, shape, spacing and shadow; when searching will provide the greatest chance of
success.

Search speed: The speed of all land searching will be dependent upon the slowest team
member, but in some instances a slower speed will benefit target location, particularly in
denser vegetation or in areas with a large amount of ground cover. A slower speed will
enable team members to stop and search to their rear at regular intervals, thus looking
behind ground objects.

The effectiveness of a search team depends on the number of searchers available, their
experience, alertness, physical condition, incentive and the suitability of the search pattern.
The speed at which they search also has a direct relationship to the effectiveness of the
team’s overall performance.

If feedback from the search teams indicates that searchers were excessively fatigued, it may
be prudent to use a correction figure for fatigue and reduce the sweep width by 10 percent
in any POD calculations. In the interests of Workplace health and safety if a team reported
excessive fatigue the SMC should be considering removing them from the field and resting
them.

Cloud cover and sun light: The greater the amount of cloud cover, the less will be the
ambient light in the search area. In a land situation this will reduce the amount of light with
which to locate the target. In open areas with little vegetation the effects will be small, but
in denser rain forests the effects may be to reduce the available search times dramatically.
Objects are seen at a greater distance when looking down-sun as opposed to up-sun
particularly in early morning or late afternoon. With a clear sky and a bright sun, search
conditions are at an optimum between mid-morning and mid-afternoon when the sun is
high. Bright sunlight is especially detrimental when haze is present, due to the diffusion of
light. Colour contrast is lost when looking up sun, with the result that small objects merge
into a confused pattern of glaring light and shadow. Down-sun the glare is absent, haze is
more transparent, and coloured objects show a marked contrast to their background.

First and last search light: The 45-minute periods after sunrise and before sunset are
considered unsuitable for daylight visual searching on account of the sun's low elevation and
resulting lengthy shadows.

These periods are therefore commonly discounted for visual searching at the planning stage,
but may be used to move teams to and from their search areas, maximising the time
available on scene. There may be other factors arising that impact upon search planning
thus indicating the relative suitability of visual search during some or all of these periods.
Within proximity of the equator, where the apparent movement of the sun is at a greater
angle to the earth's horizon and its rising and setting phases more rapid, these periods are
less critical.

Examples of local factors that may need to be considered in the context of available search
light are:
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5.86.

5.87.

5.88.

5.89.

5.90.

a. A search within a tropical rain forest may best be started at dawn in consideration of
a likely deterioration in local weather conditions later in the day.

b. A search of the western slopes of steep sided valleys may best be delayed until mid-
morning.

c. A search of steep eastern slopes may best be abandoned earlier than 45 minutes
before sunset.

d. The search of desert areas may be suspended during the middle of the day as the

sun will bleach out the environment and create mirages which will limit the
effectiveness of any search.
Time available to aircraft outside the periods suitable for visual search may be utilised in
other ways, for example, beacon search, radar search or FLIR search.
Searches begun early in the day, or extending late in the day have a reduced chance of
success in wooded terrain due to the shadows cast by the trees and the oblique angle of the
sun. These areas are preferably searched when the sun is higher in the sky. Likewise because
of the sun, mountainsides may be better searched in the early or late in the day depending
on the direction the particular slope faces.
Unlike marine SAR there are no tables developed for land SAR. The sweep width used in a
land SAR will be entirely dependent upon the vegetation and terrain being searched. The
search horizon is the distance from the searcher where the chances of locating the target
are zero. In open vegetation this distance can be considerable, while in a rain forest it may
only be a few metres.
Visual Horizon: In order to determine how far apart each searcher should be it is necessary
to measure the search horizon for a particular vegetation type. This can be estimated from
previous experience in this type of vegetation or can be determined through a more
scientific method.

Visual Horizon

The point where the chances of
seeing the object becomes

A zero is the “Searcher Horizon”
100%
Chance
N
Om Xm

— > Distance from searcher

Search Horizon.

Place an object of similar size and colour to the search target in the vegetation. Starting at
the target searchers will walk into the vegetation until a point is reached when the target is
not visible. Repeating this from several directions an average can be made of the distance
measurements. This then becomes the search horizon for that particular vegetation. The
searchers are then placed that distance from each other. This is the equivalent to sweep
width in @ marine world. The sweep width for an individual searcher will be the search
horizon, spread evenly each side of the searcher.
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Visual Horizon

Search Horizon S--

100% 0%

<«4—— Y search horizon —Pld— % search horizon —Pp

Effective sweep Width

4
\ 4

Effective Sweep Width.

5.91. Area Swept: The Area Swept (W) is the total combined sweep width of all searchers in a
team multiplied by the distance searched; the area searched by the entire team. Eg. If there
are 10 searchers with a search horizon of 10 metres (0.01km) who have searched a distance
of 2km then the total W for that team is 10 searchers x 0.0lkm x 2km = 0.2km?2. All
measurements should be in kilometres for the calculations to work. More in Appendix .

5.92. The zero detectability area of one searcher will meet that of the next searcher. The Bell
Curve indicates that the probability of locating a target outside the sweep width is equal to
the probability of missing a target within the sweep width. Aside from these calculations,
the standard rule of thumb is that searchers should be able to see the ankles of the searcher
next to them. This ensures that the area between searchers is search twice, once by each

searcher.
1 B B
0.5
(a]
(@)
a
Sweep
0 A width A
The number of missed detections (B) inside the effective area swept equals the number of detections (A) that occur
outside the area swept.

Search Bell Curve.

Version 7 2010 107



National Land Search Operations Manual

5.93. Accuracy of navigation by Search teams: The navigational accuracy with which a search
team is able to reach a search area and then execute the search pattern has an important
bearing on the coverage of the area and the POD. Dead reckoning navigation alone generally
produces poor results. Map reading can be effective with the assistance of visual markers
such as mountains, rivers and man made objects, but is very dependent on having good
meteorological conditions. In areas where navigation aids are limited, search patterns
should be selected so that greatest possible use is made of them. The use of electronic
navigation aids is becoming increasingly prevalent and while a valuable tool, the basics of
old fashioned map reading can not be eliminated.

5.94. Night Searching: Before deciding to search at night, there is a need to assess the urgency as
well as the possibility of success against the risk to search team members. Night searching is
not a task for inexperienced searchers. Some advantages and disadvantages are listed

below:
a. Advantages of Night Searching
i Tracks and signs show up much better at night when illuminated by a
torchlight. The torchlight forces the searcher to concentrate on the small
field of view given by the light beam. The concentration assists with the
detection of small clues.
ii. Footprints and tracks are better preserved at night because they do not dry
out as quickly and therefore maintain their shape and identity.
iii. In hot weather, night travel is much less strenuous then day-time travel.
iv. Human voices carry further at night.
V. Torchlight and fires can be seen by missing persons and can act as an
attractant technique.
b. Disadvantages of Night Searching
i Possible risk to searchers
ii. The missing person may be injured whilst attempting to move to, or away
from searchers that are heard in the dark.
iii. The possible accidental destruction of vital clues.
iv. Missing vital clues
V. Use of lights destroys searcher’s night vision. On nights where there is a
moon it is often beneficial to search without the use of torchlight. Given
sufficient time for eyes to adjust it is surprising how much can be seen at
night. Non use of a torch also allows eyes to be drawn to areas of colour
difference which would otherwise have been missed outside the torch
beam. The use of a red covering over the torch can provide a reasonable
combination of light to see by but sufficient darkness to notice small details
in the bush.
vi. Greater control problems for searchers.
vii. The natural fear of the dark may cause greater apprehension in the missing

person and searchers. Do not disregard the fear of the dark. The searchers
at the end of a line search conducted at night can be greatly affected by this
fear, to the extent that they gradually move towards the centre of the line.
Their concentration is also very limited although their imagination often
becomes heightened.
5.95. Vehicle boundary patrols are recommended at night and should utilise calling and listening
techniques. A high point lookout or aircraft should also be considered.
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5.96.

5.97.

5.98.

5.99.

5.100.

5.101.

5.102.

Search Patterns: The selection of a search pattern is very important and should only be
made after all factors have been considered. The search pattern selected should meet the
following criteria:

a. Suitability: It should permit the search to be completed within the time limits;

b. Feasibility: It should be within the operational capability of the available search
units;

c. Acceptability: The expected result should be worth the estimated time and effort.

Safety of the search units: Land search teams will not normally sustain injuries or damage if
they run into each other, but the SMC must be aware of the terrain and any known or
potential hazards that may make endanger the searchers. Where possible only those teams
capable of negotiating the hazards should be used in those areas. Eg. Only teams
experienced in vertical rescue should attempt searching cliff lines. Other hazards may
include wildlife, bush fires, storms, loose or rocky ground, hidden caves or mines. These
hazards should form part of the team briefing prior to commencing a search.

If using vehicles, motor cycles, quad bikes or other motorised units, specific attention needs
to be paid to the disposition of units within search areas. All vehicles should have their head
lights on, regardless of the time of day. They should also carry, on their front bumpers, flags
or pennants on flexible poles that exceed the height of the vehicles to warn other vehicle
whilst negotiating crests. If flashing warning lights are fitted, they should also be activated.
A team leader should be assigned to coordinate vehicle searching.

It is common to utilise aircraft, both fixed and rotary wing, in land searches. A single aircraft
assigned to a single search area can easily be coordinated. Multiple aircraft searching
multiple areas can become a nightmare. Civil Aviation Regulations specify separation and
height distances for aircraft. It is recommended that the aviation section of RCC be
contacted to assist in the coordination of air searches involving multiple aerial assets. This
will relieve the SMC of the necessity of developing search areas, spacings, heights and
briefings. RCC will seek what areas need to be searched and all other relevant information
and then develop suitable plans, including the issue of appropriate NOTAM’s. These plans
will be forwarded to the SMC for approval prior to being implemented. EMD will brief each
individual aircraft and collate the subsequent results. Overall coordination of the land
search will remain with the SMC.

Searching in hazardous areas: Many different types of man made hazardous areas will be
encountered by search teams in a wide variety of environments. Country or rural searching
will necessitate searchers entering sheds, barns, machinery spaces during a search. Prior to
entry the SMC should ascertain as much information as possible about the potential hazards
to searchers. Information may include poisonous chemicals that should not be touched
without gloves, potential breathing hazards that require face masks. Other dangers may
include unprotected machines such as water pumps, grain augers, air compressors, all of
which can cause severe injuries if clothing or limbs become trapped.

Grain silos, feed bins and other containers that store large amounts of produce can be
particularly dangerous and should only be searched by those who have operational
experience with them.

Within an urban environment building and construction sites present particular hazards to
searchers. With the increasing occurrence of dementia/Alzheimer sufferers wandering from
their homes it is often necessary to search these sites. Search team leaders should always
approach the site foreman before entering onto a building or construction site. The
foreman can then assign a person to guide the searchers around the site and provide advice
about dangerous areas such as crane operating areas, concrete pouring sites, welding and
cutting areas, compressor and electrical areas.. On the larger construction site it may be
necessary for searchers to undertake a quick orientation or induction to that work site. It
may also be a requirement that all searchers wear hard hats whilst on the work site. While
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5.103.

5.104.

5.105.

5.106.

5.107.

5.108.

5.109.

these sites need to be searched if they are within the search area unnecessary risks are not
to be taken by searchers.

If the search is being conducted at night or over the weekend/public holiday it will be
necessary for the SMC to locate a site foreman prior to any searchers entering those
particular areas.

Search Patterns: The choice of search pattern is the prerogative of the SMC, who may elect
to use only one pattern or several patterns simultaneously but in different areas. A series of
search patterns may be used in sequence for the same area, e.g. indian file, track sweep. The
following factors will influence the SMC's selection of search pattern:

a. The accuracy of the LKP;

b. The size and shape of the search area;

C. The number and type of SRUs available;

d. On-scene weather;

e. The distance to the search area;

f. The availability of navigation aids in the search area;

g. The size and detectability of the search object;

h. The desired probability of detection;

i The limitations of time; and

j. The terrain of the area where the search will be conducted.

In order to achieve the greatest efficiency from search teams, it is necessary that each team
be deployed to ensure the maximum terrain is covered in a sweep and all members are
actively employed. This particularly applies where team members are tired and may tend to
follow the leader without attempting to search.

The SMC will determine the search pattern that is required to search a particular area. This
will take into account the terrain to be searched, the target, number of searchers and
capabilities of the search teams.

The Team Leaders will be responsible for implementing the search pattern of the SMC. The
Team Leader will also be able to modify the SMC search plan if the situation on-scene
changes or a more efficient pattern is available. The Team Leader will communicate these
changes to the SMC.

The Team Leader will place individual members within the search pattern and allocate
primary areas to be searched by each member. While on the move, the Leader must ensure
members maintain their position within the pattern and remain alert.

Global Positioning Systems (GPS): The use of GPS for navigation has been increasing over
the last decade as they have been reduced in both size and cost. GPS are to be considered
as another tool in the SMC'’s arsenal. While each search team should be able to navigate via
a map and compass the issuing of a GPS to each team will provide a backup method of
determining their exact location. When training, emphasis needs to be placed on gaining
navigations skills using the older methods and not relying on GPS or other systems. The
reasons for this are the bugbear for most modern technology, flat batteries. A GPS with a
flat battery is no more than a paper weight. The GPS should be used as a method of
confirmation rather than the primary navigation tool. Where they do come into their own is
providing an exact recording of the search areas undertaken by that particular team. The
search details can be down loaded onto a computer and overlaid on a map. This will
indicate precisely to the SMC what areas were searched and what areas remain. This
removes any doubt that a team leader may have in relation to their search. A GPS will assist
when searching in featureless terrain or when natural boundaries are not available to define
a search area. Spare batteries need to be carried by the search team. Although all GPS’s
provide similar basic information there is such a variety of operating procedures that
training needs to be model or brand specific. Where possible GPS’s of the same type should
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be carried by search teams in the same search, allowing for technical information to be
passed from FHQ to teams easily.

5.110. Common Search Patterns: Common search patterns which may be used to suit varying
terrain and circumstances include the following:

Single File

Track Sweep

Point and Flank
Purposeful Meandering
Parallel Sweep
Creeping Line Ahead
Square Search

Contour Search
Vehicles in Echelon

“Smrooo0 oo

5.107. Indian File:

iv.

This pattern may be
adopted when
searching a foot
track or narrow
defile.

The team travels 4
along the track, one
behind the other, 3
searching the track
and its immediate
surrounds, paying
particular attention «—
to the member’s
primary arc of
search. Position 1
will search ahead
on the track and to
approximately 45°
to both sides.
Positions 2 and 3
will be searching
each side of the track from 45° ahead to 45° behind. Position 4 or the rear member
will be searching the track, but stopping every ten metres to check behind all
obstacles. The Team Leader is not assigned a search sector but will check all areas
as required.

The Leader is positioned where best control of the team can be affected, usually
towards the middle of the team.

This search pattern can be used when searching for a person who is expected to be
mobile.

Single File

Axis of
advance

eam Leader

5.108. Track Sweep:

Where terrain and vegetation permit, a more efficient pattern for searching a track
may be a track sweep.

In this pattern, the Leader is positioned on the track, with the team forming a line
extending either side of the track. This allows for searching an area out to the full
span of the team.
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The distance between team members will be greatly dependent on the thickness
and type of terrain being searched. Refer to earlier section for more details on
separation distances.

Track Sweep

TL

Axis of advance

This pattern can be used when the missing person is predicted to be mobile, but
could also include persons who may sprain an ankle or fall injuring themselves.
Missing persons have been known to sit or find shelter just off the edge of the track.
Possessions, food wrappers and items of clothing may be discarded and tossed
aside, landing a short distance from the track’s edge.

5.109. Point and Flank:

Vi.

Version 7 2010

A common approach to following a track is with a three person team. The three-
person team, comprised of a point person and two flankers, has several advantages.
This is a method commonly used by armies throughout the world to locate targets,
enemy or otherwise.

This pattern allows for consultation in difficult situations because three heads are
better then one. If a searcher can convince another searcher that they are seeing a
sign, then the chances are that it is a sign that is being observed.

When training, this method builds confidence, reduces errors, and benefits
searchers by allowing a verbal exchange of the details of what is being observed
rather than just mutually looking at a clue or disturbance.

It allows for the rotation of the point person, who may be physically on their hands
and knees on the ground searching for a sign. Point is a tiring position, especially
when signs are limited.

The team can split up at track junctions, with team members going down each track
for a short distance. Any team member can call the team back together when they
find a sign indicating the correct track.

This search pattern is not suitable in all terrain or conditions. Three member teams
may not always fit in with the current team structures in some organisations.
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5.110. Barrier:
i

Point and Flank Search

Axis of
advance

Overlapping

cones of vision

This type of search is set up between two search boundaries and is aimed at locating
the missing person as they travel through a search area.

The boundaries need to of sufficient definition to funnel the missing person through,
such as rivers or cliff lines.

The search team travels back and forth between the boundaries, keeping a lookout
for the missing person.

This can be done with a small number of searchers or by vehicle if need be.

5.111. Purposeful Meandering:
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This type of search can be used in most circumstances when the search area is
defined.
The team is arranged in a line facing the direction of travel.
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Vi.

Several members of the team have compasses and act as guides to the remainder of
the team.

The Team leader remains at the rear to provide overall supervision.

Each team member is free to wander or meander through the search area, to check
out objects or sightings that catch their attention. Some objects may be better seen
from the side and so escape the attention of a searcher coming from the front.

Each searcher has a definite visual horizon, and as can be seen in the diagram there
will be areas searched or scanned several times by different searchers and also that
there will be areas that are not searched at all.

Purposeful Meandering Search
Axis of

advance

Compass Bearer TL Compass Bearer

\ /

§

5.112. Square:

Version 7 2010

When searching on a restricted front such as a gorge, the square pattern may be
adopted. This will gain the maximum advantage from a team which can not be
extended to a full span.

This pattern can also be adopted while conducting a Track Sweep Search when the
terrain closes in on the ends of the search team. Rather than bunching up the team
members they can for formed into this pattern.

In this pattern, the Leader is positioned to best advantage, usually in the middle of
the team. The members are placed in pairs to the front and the rear sides of the
Leaders position.

The two forward groups will search ahead and to 45° each side. The two rear groups
will search from 45° each side to 45° to the rear.
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Two end members
fall back as search
area narrows,

Square Search

/%v/% | %%\

Axis of advance

Two end members
fall back as search
area narrows,
forming back row
of square.

forming back row o
square. \ @ /

5.113. Parallel Sweep (Single Team):

vi.

vii.

The parallel sweep pattern searches are used when the terrain and vegetation allow
adequate control. This formation is normally used in contact searches when
thorough coverage of the ground is required.

It is used when the area to be covered can be done so in a single sweep.

The simplest method of conducting a search is generally by the parallel sweep where
a team will move through the search area paralleling a feature, such as a fence or
road, or moving on a determined compass bearing.

In this pattern, the members are positioned parallel to a start line with the Leader
located at the rear middle of the team. Under the direction of the Leader, the team
sweeps forward from the start line until the area has been completely searched.
Refer to section 5.89 for more details on determining the distance of separation
between searchers.

The speed of this search is governed by that of the slowest searcher. The Leader
must ensure than all members proceed at the same pace, as this will ensure that
there are no gaps left in the line and all areas are covered.

This search should only be used in areas where the terrain is of the same type,
therefore allowing all team members to search at a similar pace.

Parallel Sweep TL 3 Q 3 ;RO Axis of
advance

@?@@’@@ 7

Right Boundary
Left Boundary

<
<
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5.114. Parallel Sweep (Multiple Teams):

Vi.

Vii.

viii.

Where a large open area is to be searched, it is possible to use multiple teams in an
extended line.

When using multiple teams it is better to stagger the teams rather than combine all
personnel into one large line.

The terrain and vegetation for all search teams across the line should be of similar
type, allowing for all searchers to proceed at a similar pace. If there are great
disparities in terrain or vegetation type or thickness, consideration should be given
to dividing the area into smaller areas of the same type.

In the example shown below the left hand team with the boundary on the left
begins the sweep. The left hand member keeps the boundary while the right hand
member marks the right hand edge of the line. After a suitable period of time, the
second Team begins the advance, with the left hand member finding the marked
boundary left by the previous team. The right hand member of the second team
marks the right hand edge of the second team’s line. After a suitable period, the
third team begins the advance, and so on. The search boundaries should be marked
out with a biodegradable material such as toilet paper, used at regular intervals but
close enough to be able to be easily seen by all searchers. The paper can be dyed
for use on different days.

If a team catches up to the team in front in the staggered formation, it will be
necessary for that team to pause to enable the front team to advance further ahead.
Do not allow the teams to combine into a single line as control is too difficult.

The search line leader controls the movement of the teams through individual Team
Leaders.

To assist in control, the search line leader will generally need to have available a
radio operator to transmit instructions directly to the Team Leaders.

The search line leader’s radio should be on a separate frequency to the search
control net.

_|
! st
Right Boundary.

‘ %E i %E E %E i %E advuance

Parallel Sweep (Multiple TL oAs 7 RO
Groups)
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5.115. Creeping Line Ahead:

Vii.

viii.

Xi.

Where team strength does not permit the searching of an area in a single sweep, the
area may be searched in a series of sweeps known as the creeping line ahead search
formation.

This method is particularly applicable in thick vegetation or rough terrain where
control problems may preclude the use or employment of large teams.

To conduct this search, a start line and search boundaries are determined.

The team is placed in a parallel line along one of the boundaries, perpendicular to
the line of advance.

The leader is positioned toward the middle and behind the team.

The team members on the flanks are tasked with marking the limits of their search.
The search boundaries should be marked out with a biodegradable material such as
toilet paper, used at regular intervals but close enough to be able to be easily seen
by all searchers. The paper can be dyed for use on different days.

The team member acting as the marker will not be able to concentrate entirely on
searching because of the distraction of tying the material to the tree. This needs to
be allowed for in relation to the area covered and to the speed of advance.

Before beginning, a number of strips of toilet paper can be prepared, assisting the
marker in carrying out the task.

The team searches the area from boundary to boundary in a series of sweeps,
moving back and forth from the start line until the area has been searched.

When redeploying for a return sweep, it is essential that the team leader maintains
control and ensures that the changeover is conducted as smoothly as possible.

To ensure a smooth change, there are two suggested methods:

Method One:
a. The team on reaching the boundary halts and the member at the
axis of advance (end of the line) marks the limit of search.
b. The team then turns in the direction required and moves one team

span past the marked limit thus maintaining their original position
within the search line.
C. The team then sweeps towards the opposite boundary.
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Method Two:
a. On reaching the boundary marking the limit of search and turning in
the direction of the axis of advance.
b. The member at the axis maintains position, the remainder of the
team by-passes and forms up after one team span.
c. The team then sweeps towards the opposite boundary.

5.116. Contour:

Vi.

It is rare that an entire hill or mountain will be searched in one go. It is more often
that segments of slopes will need to be searched.

When searching hills, ridges or spurs, it is advisable to commence searching from the
high ground. This allows searchers to observe the ground from height, rather than
attempting to look up a slope. There is often a road or track on a spur from which to
commence a search.

Segment a hill, spur or slope into sections and search between the sections using
boundary markers.

Safety is paramount as walking across slope is always more risky than walking down
slope or up slope.

When searching the face of a slope consider using either a creeping line ahead
approach or a staggered line approach to minimize rocks and debris being moved
down the slope to other searchers.

In any search of hilly or steep ground, control must be maintained and the speed of
advance adjusted to suit the terrain and the capacity of the searchers. If this is not
done, injuries, particularly to ankles and knees, may occur.

Searching a portion of
hill

&

&

—y
o~
\

=

5.117. Expanding Square:

Version 7 2010

The purpose of this technique is to closely search an area of high probability. It is
particularly useful for thorough coverage of small areas. This technique is suitable
for a maximum of 15 searchers.

A person is required to mark the outer boundary and ensure that the correct
boundary is being followed.

Another person is required to locate the inner boundary. This ensures an even
movement of the search line from the inside edge.
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iv. It is essential that the Team Leader directs the search from a central position behind
the line.
V. Method: Mark out a grid square of approximately 50 metres centred around the

area where close searching is required by using compass bearings and toilet paper or
similar. Next:

a. search the inside of
the grid with a Expanding Square
contact search; Search
b. set up a line from one
of the outside corners < A

of the grid and move
around the grid in
one direction; <
C. continue searching in
this manner,
spiralling out and
around the grid
square (it will
gradually become

circular);
d. the line will become

unmanageable with
more than 15
searchers; and

e. in very thick bush, an v ) 4 >
expanding square
search will take about

3 hours to search an area 300 x 300 metres.

5.118. Vehicle Search Patterns: The search patterns discussed so far are suitable for searchers on
foot or horseback and may be adapted for use with vehicles. Vehicles can be a major asset
to a search when they are used to patrol boundaries, firebreaks and tracks. Where the land
is open for long distances, particularly in the drier, more barren regions, vehicles can be
sued to conduct sweeps across the land much the same as a foot team.

5.119. Visibility: A problem with vehicles travelling in formation is the loss of visibility owing to
dust. This will be particularly prevalent in dry or arid conditions. When driving vehicles in
dusty conditions, it will be necessary for following vehicles to travel outside the dust cloud of
preceding vehicles.

5.120. Echelon Pattern:

i The most suitable method under these conditions will be to echelon to the right or
left of the leading vehicle. The vehicles need to maintain a position just slightly in
front of the dust cloud so as to have adequate vision and adjust their position to suit
the circumstances.

ii. If this method is adopted, the likelihood of vehicles colliding, striking obstacles or
ditches, or becoming bogged is reduced.
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Vi.

Vehicles in Echelon

Wind
direction

Good position
for Team Leader

Axis of
Advance

The distance between the vehicles will depend on the terrain and the size of the
object to be found. A general rule of thumb is that the bottom of the tyres must be
able to be seen on the next vehicle. This will ensure that the vehicles are close
enough to be able to see any missing person in between.

Searchers within the vehicle must be strategically placed to scan the ground. At no
time must any searcher be placed externally to the vehicle, eg on the roof rack or
bull bar, while the vehicle is in motion. Standing on the roof rack while using
binoculars to scan the area is a valid technique while the ignition keys are removed
from the ignition of that vehicle.

Each vehicle should have at least four personnel. The driver’s role is to only safely
navigate the vehicle. The passengers search where they are directed to by their
team leader. The front passenger will search forward and 45° to each side. The rear
passengers will search from 45° ahead to the rear on their respective sides.

5.121. Urban Search Patterns: Searching in an urban area can present some difficulties when it
comes to determining which search pattern is best. Most of the above patterns are not
suited to an urban environment and would present some safety hazards as members would
be walking on roadways.

5.122. Urban searching requires houses, yards, industrial areas and vacant allotments being
searched and cleared. To ensure each is done correctly and to ensure that all areas are

covered

Version 7 2010

they should be done systematically and methodically.
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5.123. When searching a house it is
important to ensure that all
persons are outside and that no
one enters except the searchers.
One searcher will remain at a
doorway to limit entry. A
second searcher, or two, will
enter the house and search all
the rooms in a circular direction,
starting with the rooms on the
left. Each individual room is
then searched in a circular
pattern, looking in, under and
over every piece of furniture in
the room. As a room is cleared
the door should be closed
indicating that it has been done.
Once the house is cleared the
doors should be closed or the
owners allowed to return.

5.124.

House Search
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A similar pattern is adopted when searching a yard, vacant block or industrial area. One

searcher remains at the entry point to prevent other from entering. One or more searchers
clear the area in a circular pattern. This will enable to entire area to be searched to a high
probability and also ensures that no areas are left unsearched.

5.125.

As with the house search, it is necessary for every object of a size capable of hiding a person

to be searched. All buildings, sheds, outhouses and even dog kennels should be checked.
Searchers should be instructed to look under objects, over then and in them. They should
also look behind at regular intervals to check the reverse sides of objects. While adults may
find it difficult to hide in a yard a child can quite easily located a small nook and fall asleep
Where possible have a mixture of male and female
searchers in teams, as their different search techniques will compliment each other.

while searchers pass by unaware.
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Yard Search
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5.126.

5.127.

5.128.

5.129.

5.130.

5.131.

5.132.

Search Pattern Conclusion: The Team Leader is responsible for ensuring the team is
employed to best effect, so the search pattern adopted must suit the circumstances.

The leader should check team members at frequent intervals to ensure their safety and
physical condition.

When vehicle extrication of the missing person or the search team is contemplated, it is
advisable for a team member to move to the road, track or identified rendezvous to:

a. await the arrival of the vehicle; and

b. then guide the vehicle to the site.

When conducting a search, it is desirable to navigate by identifiable features rather than
committing teams to navigate by compass. In areas where map and compass must be used,
ensure that there are members within the team who are competent in their use.

Clue recognition and Interpretation: A clue is a fact, an object, information or some type of
evidence that helps to solve a mystery or problem. The purpose of seeking clues (gathering
all the facts and information) is to assist in the reasoning of a problem and its ultimate
solution.

General Principles: The following principles apply:

a. Clue seeking is an ongoing process that starts with planning, continues throughout a
mission and doesn’t end until the debrief concludes.

b. Clue seeking is a skill and must be practiced to develop a sense of what is the
minimum information to work with.

C. Avoid forming opinions and then gathering information to support that opinion.

d. Don’t immediately form an opinion about the value of a clue.

e. Gather information from everyone, as no one person can adequately gather all the
facts.

f. Assemble a complete profile of the missing subject and the situation, and let it offer
direction.

The theory of successful searching is dependent on clue detection and comprises five basic
elements:
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5.132.

5.134.

5.135.

5.136.

5.137.

5.138.

5.139.

5.140.

5.141.

5.142.

Subject or clue generator.

Clues or messages.

Search area.

Searcher or clue seeker.

Time, as it relates to a sequence of events.

Subject or Clue Generator: A lost person can become a prolific clue generator. The difficulty
for searchers is separating these clues from those generated by other persons in the area.
Strategic clues may suggest the period the person has been missing, their intent or
destination. Tactical clues relate to clothing, equipment, footprints and discarded articles.
Clues to be Sought: Searchers should try to locate clues that provide the following

®opo oo

messages:

a. The present location of the subject is ............

b. The previous location of the subject was ............

C. The destination or intent of the subject was ............

d. The subject was not here.

Categories of Clues: The categories of clues that searchers should seek are as follows:

a. Physical (eg, footprints, clothing, equipment or food wrappers).

b. Recorded Information (eg, a trip plan or trail register).

C. Witnesses—People who knew of the intent or destination, or people who have seen
the subject, or other persons in the search area.

d. Events (eg, flashing lights, smoke, fire, or noise such as a whistle).

Search Area: Steps should be taken to contain the search area to reduce the amount of clues
that may be generated. Where clues are found outside a designated search area, it may be
necessary to extend the search area.

Searchers or Clue Seekers: The Field Search Controller needs to deploy the searchers or clue
seekers throughout the search area and in particular, the most probable areas. A strategy is
required to ensure that all clues are assessed and pertinent clues are acted upon.
Probability of Detection: Clue detection demands intelligence, concentration and
determination on the part of the searcher. The loss of concentration and fatigue may inhibit
clue detection. Therefore the SMC should employ a redundancy principle with the searchers
to ensure that searchers can maintain their effectiveness.

Time Sequence: Time as it relates to a sequence of events is very important. All clues found
should be time-tagged by searchers to assist in the reconstruction of events. It is essential
that a log be maintained at the FSH to record the time and locations that clues were located.
Calculation of Search Time: When evaluating the search time available from search assets,
certain factors must be taken into account, where applicable:

a. total endurance of each SAR asset;

b transit time from FHQ or base to search area;

c necessary fuel reserves at final destination;

d. first and last light at departure and destination

e weather conditions in the search area, and destination points, and any requirement

for holding fuel or alternate aerodrome for aircraft.
f. any other operational limitations; and
In most cases, time in transit to the search area may be calculated using speed and the
distance between the points of departure and destination and the mid-point of a search
area.
Operational factors may limit the search time available from a specific aircraft, examples
being the time at which an aircraft will become available, distance from mandatory servicing
facilities, and other commitments of the operator that may require the return of an aircraft
at a particular time.
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5.143.

5.144.

5.145.

5.146.

5.147.

5.148.

5.149.

5.150.

5.151.

5.152.

5.153.

5.154.

Investigation Time: A search asset may sight objects that require investigation; therefore an
allowance for the time taken to investigate must be made. The basic allowance is 15% of
total time available in the search area, but the SMC may decide to increase this figure. The
number of sightings investigated by previous search crews will influence any such decision.
These, in turn, will be influenced by the nature of the terrain, the amount of flotsam on the
sea etc. Over heavily timbered, mountainous terrain the allowance may need to be as high
as 50% of total search time.

When obtaining data about aircraft availability, special consideration should be given to the
speed at which the aircraft will be flown whilst on search. In general, to provide for optimum
scanning by observers, search aircraft should fly as slowly as possible. There are, however,
other aspects to be considered, particularly the time available for search and the need to
cover the area expeditiously. It may be beneficial to discuss these interacting considerations
with operators. Some aircraft operate in excess of 120 KTS when on search; although this is
less than optimum, logistic considerations may dictate the use of these speeds.

Comparison of the search time required with that available will reveal whether the aircraft
resources available are enough, too much or too little.

At this point, a critical decision related to aircraft allocation may be made. The time required
for search is directly related to track spacing; track spacing, in turn, is directly related to
search height. It is feasible, therefore, that despite first indications that insufficient
resources are to hand, timely coverage of the whole search area could be achieved by the
available aircraft for the sake of a higher-than-optimum search height.

Briefings: Briefing and debriefing is essential to the success of any search task. It would be
difficult to locate a person if those involved are not correctly briefed as to what they are
looking for and where they should be looking. It will also be difficult to identify and address
issues that come to light if debriefing methods are ineffective. Searchers must understand
their role and how to deal with any finds and other issues.

The two distinct parts to a briefing are:

a. the preparation; and

b. the conduct.

Preparation: Experience has proven that the selection of the best possible venue and the
use of suitable aids will enhance the value of the briefing.

Presentation: The credibility of the briefing can be diminished if the briefing officer fails to
project a professional approach.

Venue: The selection and preparation of the best venue available is vital for the delivering of
information and retaining attention. Consideration should be given to:

a. Large enough to accommodate all attendees comfortably.

b. Open to authorised personnel only.

C. Identified as a briefing area so that seating and display arrangements may be laid
out in advance. This area may also function for media/public relations/briefings.

d. Situated so there is minimum distraction by outside activities.

Lighting: Adequate lighting needs to be provided so that all present can see displays clearly

and can take notes.

Weather Protection: Where possible, the briefing should be held in a covered location

where protection from wind, rain or sun is provided. In field conditions, efforts should be

made to ensure that the area is as protected as the circumstances allow.

Briefing Aids: The following may be considered for use during a briefing:

a. Maps—A map will be required to show Team Leaders their areas of responsibilities
and their relationship to other teams and activities. These may range from a
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topographical map to a map scratched on the ground. In any case, do not clutter the
map with unnecessary detail. If possible, copies of the map should be provided to
Team Leaders for their own reference and their subsequent briefings of their teams.
If maps are not provided, time needs to be allowed at the end of the briefing for
Team Leaders to make copies of their relevant sections.

Models:
(1) Map models take a long time to prepare and are generally of little use.
(2) A model figure similar in stature and dress to the missing person may be

useful in some circumstances.

Photographs—Attempt to obtain a recent photograph and circulate copies to
searchers. If employing aerial photographs, ensure that those interpreting them are
competent in their use. This style of photography may be very confusing to the
uninitiated.

Display/Chalk Boards—One of the most useful aids is the display/chalk board. If
information is to be displayed using this system, ensure that it is kept out of sight
until required. When the board is produced, ensure that it can be seen by
everybody. To gain the most advantage from this medium, coloured chalks or pens
should be used to highlight the display so as to make it as clear as possible. The
briefing officer should explain clearly the information displayed.

5.155. Conduct: Once having prepared the venue and aids, the briefing must be conducted in such
a manner that the briefing officer controls the activity.
5.156. Sequence: To ensure the briefing flows smoothly, observe this sequence:

a.

5.157. Orders:

Introduction—The briefing officer should thank all for attending, and introduce
him/herself. State his/her position and operational role. State the content of the
briefing;

Visibility—Ensure that all present can see the briefing officer, and any aids used;
Notes—Ensure that everybody present has writing materials, and is prepared to
take notes (writing materials should be on hand);

Maps—Maps should be issued before the start of the briefing so that they may be
marked or referred to as the briefing proceeds;

Questions—Stipulate that there will be no questions or interruptions during the
conduct of the briefing and that time will be made at the end for any questions.
Regardless of circumstances, time must be allowed at the end for questions and
answers; and

Topography—Before the briefing, it is necessary to describe the area where the
teams will be operating. Ensure that all present can identify this location and can
orientate themselves to the ground. The briefing officer should then explain all
features relevant to or likely to effect the plan, including:

(1) the terrain in the area;

(2) difficulties in travel;

(3) possible hazards; and

(4) any other similar related information. Control features, such as start and

finish points and boundaries, should be highlighted.
Operation orders are conveyed to those whose task it is to carry out the Search

Commander/Field Search Controller’s requirement. Such orders need to be:

a.
b.

C.
5.158. Orders
a.

correctly prepared;

presented in a systematic way to ensure those receiving the orders understand their
tasks; and

re-examined as a result of information gained through debriefs.

must:

be accurate;
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be brief but clear;

contain all necessary information;
be capable of being actioned; and
be received in time to be acted upon.

5.159. Layout of Orders: Orders need to follow a logical sequence to ensure all aspects of the plan
are covered. To achieve this, orders are divided into five main headings of:

a
b
c.
d
e

Situation;

Mission;

Execution;

Administration and logistics; and
Command and communications.

By employing the first letter of each heading, the catch-word SMEAC is derived.

5.160. Situation (What has happened): This gives the background of events in sequence (what has
happened what is happening) and gives general details of the teams that will be employed.
This may include the following:

a.
b.

5.161. Mission
begin w

Person/Object—Relevant details regarding the missing person or object.
Topography—A general description of the search area using maps, sketches, air
photographs, sand models etc.

Other Search Teams Operating—The teams which share search boundaries with
your area. Details include:

(1) identification; and

(2) other relevant information as applicable.

Additional Resources—Those which need to be available for the operation are:

(1) aircraft: fixed-wing and helicopters (if helicopters are available for support,

give locations of known landing points in the search area);
(2) vehicles;
(3) dogs;
(4) horses; and
(5) trackers.
Own Resources—This is particularly important when briefing search teams from
other areas who are not familiar with your procedure. This should include names of
key personnel, layout of headquarters, medical and welfare facilities etc.
(What the task is): The mission is a clear, concise statement of the task. It should
ith: ‘Our mission is to ......cccceceeecvveeeenns ’. This statement should be only one sentence

long and needs to be repeated so that teams are sure of their task.

5.162. Execution (How the task is to be accomplished): This begins with an outline description of
how the task is to be conducted, immediately followed by a detailed description of the roles
and tasks of each team. To ensure that no relevant points are missed, these sub-headings
should be used:

a.
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General Outline—This is a short description of the overall conduct of the operation
so all teams involved are aware of the broad picture; eg. ‘The search will be
conducted in the areas shown and will involve six teams. Four teams will be
employed in the initial search and two will be held in reserve. Should there be no
result in this area, the search will be expanded’.

Detailed Roles and Tasks—Each team will be given all the relevant instructions
required so that the team may perform the allocated tasks:

a Role—A general statement is required. eg. ‘Team One will be searching the
area marked A on the map’.
b Tasks—This should be used only where there is a requirement for a team to

perform other tasks not described under its role; eg. ‘Team One, in addition
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to searching your allocated area, you will act as a radio relay between other
search teams and this headquarters as required’.

Method—It may be necessary to explain how the role will be performed; eg. ‘Team

One, it is suggested that the creeping line ahead search method would prove

suitable. Commence at the junction of the road and wire fence at (grid reference,

and/or description), search to the north so as to finish at this point (grid reference
and/or description). Pay particular attention to any heavy cover or heavily-grassed
areas, make sure the boundaries of each sweep are clearly marked’.

Boundaries—If boundaries are to be employed by search teams, they must either:

a be clearly defined physical features (roads, fences, power lines); or

b be marked by the teams as they progress.

Special Equipment—This will apply to special items allocated to specific teams,

(details of equipment common to all should be detailed under the administration

and logistics heading).

Co-ordinating Instructions—These are the details common to all teams by which the

Field Search Controller maintains control of the operation:

a All timings should be given in this block. If the operation is to proceed by
phases or teams are to commence their tasks at differing times, this is
where such timing should be specified.

b Movement/Navigation Details:

i to and from start/finish point;

i what routes will be employed;

iii what method of transport will be employed (by foot, vehicle,
aircraft, etc.); and

iv any specialised transport arrangements such as helicopter, to
include landing and pick up zones.

Action If.....:

the operation is terminated before the planned finish time;

the person is found uninjured;

the person is found injured;

the person is found dead,;

a team member becomes injured; or

a team member becomes lost.

Medical Casualty Evacuation—This details the procedure to be adopted for both

team members and the missing person(s).

- 0O QO O T W

5.163. Administration and Logistics (What support will be provided and how): The following
should be considered under this heading:

a.

Food and Water—If a meal will be provided before commencement (where and
when). If water is to be carried by participants, how long it will be required to last.
Re-supply—If re-supply of food, water or equipment in the field is planned, what the
arrangements will be.

Dress and Equipment—Directed initially at the individual member, then for the
team (team items include first aid kits, stretchers, maps, compasses or any other
equipment to be carried within the team).

5.164. Command and Communications (Who will be in control and how the communications will
function): The following should be considered under this heading:

a.
b.
C.
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Where the headquarters is located.

Who is in charge of specific tasks and command structure.
Communications:

i radio net diagram;

ii type of radio to be employed;
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5.165.

5.166.
5.167.

5.168.

5.169.

5.170.

iii primary and secondary frequencies;

iv call signs;

v radio net establishment times;

Vi situation reports/radio schedule times;

vii code words (if situation requires);

viii method of notifying the conclusion of, or change to operation; and
ix synchronisation of watches.

Other methods of communicating in the field apart from radios may be employed. No
matter what system is selected, all details must be given to ensure the effective functioning
of the system.

Issuing orders: At the conclusion of a briefing, those persons required to be issued with
orders should be directed to remain whilst others are released to continue with
preparations. To ensure that orders are presented in a logical, detailed manner:

a. utilise the SMEAC system;

b. read from prepared, sequentially-numbered pages;

C. present the orders at a speed which enables attendees to write down
pertinent information; and

d. repeat the mission and all grid references to ensure clarity.

Synchronisation of watches: This should occur before taking questions.

Questions from the teams: To maintain control, it should be indicated that questions will be

taken after a nominated period, (eg. 5 minutes). Then, the briefing officer should ask each

Team Leader in turn, if there are any questions and then provide the answers.

Questions to the teams: Check that the briefing has been assimilated by directing questions

to the Team Leaders about roles, tasks, boundaries, timings, call signs and other relevant

information. The briefing officer should then indicate that the briefing has concluded and all
participants may carry out their allotted tasks. Time should be allowed for Team Leaders to
conduct a briefing of their team prior to commencing the search.

Code Word: A code word, to be employed in the event that the person is found and believed

to be dead, should be given. This will notify the SMC immediately of the situation and

should be followed by the location of the team.

Action on locating the missing person(s): Prior to the deployment of search teams, the

action to be taken in the event of a team locating the person must be defined and clearly

understood by all searchers. This action must form part of the briefing to search teams.

The suggested action to be taken where a person is found dead is as follows:

a. The searcher locating the missing person immediately informs the Team Leader
who will make an assessment.

b. In the event that the person is believed to be dead, the Team Leader will ensure
minimal disturbance of the immediate scene by instructing all members of the
team to remain clear of that person, to a distance of approximately 30 metres. If
possible the area should be marked off with tape or rope.

C. Only the Team Leader and a First Aid Qualified person will approach the body to
check for pulse and breathing. It is essential that two people check the body to
prevent mistakes.

d. In the event the person is alive all medical assistance possible will be given.

e. If the person is deceased, the finder and Team Leader will retrace their steps and
maintain the cordon. All deceased persons and their locations are to be treated as
Crime Scenes until advised otherwise by an investigating police officer.
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f. As soon as practicable, the SMC and/or Field Headquarters should be informed
using the assigned code word and arrangements made for the Police to attend
that location.

g. The team will maintain the security of the scene until relieved.

5.171. It must be remembered that information transmitted through the radio network may be
heard by many people including the media, relatives and friends of the missing person.
Some of these people may already be in a distressed state and will be sensitive to any
thoughtless comments on the condition of the missing person. Therefore, it is important
that all searchers use the designated code word and think before passing their assessment
on any person’s condition through the radio network.

5.172. It is also worth considering the use of a code word in the event that the missing person is
found and is seriously injured.

5.173. Mattson Consensus: Determining which segments to search when there are not enough
resources to cover the entire search can be daunting for any SMC, especially when there is
pressure to get the job done. One aid that can spread the burden of this is the Mattson
Consensus, although the ultimate responsibility will always rest with the SMC. The search
area is divided into smaller search segments with each being given a letter or number. This
letter or number is entered into the ‘Search area’ column of the table. The SMC then
chooses a number of trustworthy persons, such as the SES Controller, a knowledgeable local,
Park ranger etc, who then look at the various search segments. Each person independently
determines the probability of the target being in each of the segments. There is always one
extra segment, called ‘The Rest of the World’ or ROW which covers everywhere outside the
search area.

5.174. Each of the people assign a number value to each segment with the highest value going the
segment they believe the target has the greatest chance of being located in. There is no
total value for this exercise. Adding across the table you arrive at the total for each of the
search segments. Working out the percentage you can see that area C has the highest with
a consensus of a 0.23 chance that the target will be in that area, with area B coming in
second at 0.19. Area F and ROW are the least likely areas according to the consensus.

5.175. The SMC can now allocate resources according to the priorities as in the consensus, or can
ignore it and go their own way.

Search areas given letter for Consensus.
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AB C DE F ROW | Total
points

SMC 10 20 20 10 20 10 ) Qi
A/SMC 15 20 30 10 15 10 5 105
Local Cont | 20 20 25 15 20 10 5 115
Total per 45 60 75 35 55 30 15 | 315
area v ///
Divided b y | 45/315 £ 60/315 5| 35/315 | 55/315 | 30/315 | 15/315 | 315/315
total points
Percentage | 14% 19% 23% 11% 17% 9% 4% 100%

Consensus Worksheet
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Chapter Six — Rescue Planning and Operations

6.01.

6.02.

6.03.

6.04.

6.05.

6.06.

6.07.

6.08.

6.09.

6.10.

6.11.

General: The primary purpose of any SAR action is the speedy return to a place of safety of
the survivors of a distress situation.

When planning and conducting SAR operations the safety of the search party members is
also paramount. Safety is an essential aspect of every search operation, and as such, all
participants have a responsibility. It includes such factors as adequate and appropriate
equipment and clothing, proper preparation of team members and skilled leadership.

It is essential that from the start of any SAR action, the SMC plans for the rescue of survivors
and ensures that the appropriate resources are alerted, briefed and positioned so that the
rescue may take place with the minimum of delay after the location of the survivors.
Without jeopardising the ultimate safety of survivors, foremost consideration shall be given
to the potential impact on any medical condition of survivors by the method of recovery or
the actions of unqualified persons.

The method of rescue to be used shall be decided after consideration of all relevant factors

including:

a. action taken by locating team and the action that can be taken by other teams at the
scene;

b. location of the survivors;

c. condition of survivors and medical considerations;

e. environmental considerations;

f. available SAR facilities and their state of readiness;

g. effect of weather;

h. time of day;

i any risks involved to SAR personnel at a scene e.g. dangerous goods, hazardous
materials.

To reduce delay, the SAR facilities that are likely to be used should be alerted and deployed
to a suitable location while the search is still in progress.

Preparation: It is the responsibility of the SMC to ensure that appropriate rescue resources
are brought to a state of readiness and, as necessary, strategically positioned to be moved
quickly into action immediately survivors are located.

The SMC shall ensure that proper attention is given to the preparation and execution of the
rescue effort.

Medical assistance: It must be assumed that the survivors of an emergency will be in need
of medical attention, and arrangements should be made to include medically qualified
persons in the rescue team.

First Aid: Although many crashed aircraft or vehicles are located by helicopter it is not
always possible to lower a paramedic or doctor to the scene. In other instances it will be a
land search team who locates and arrives on scene first. In either instance it is vital that all
land search teams contain one or more persons with a good knowledge for first aid and have
a well stocked first aid bag. First aid will most often be limited to immobilising broken bones,
stemming blood loss and making the patient comfortable. CPR will not be required if it has
been some time since the incident, unless the MP or victims suffer a problem in the
presence of the search team. Although the actual first aid provided may be limited, the
psychological value can not be underestimated.

Land rescue for missing persons, crashed aircraft or vehicles: Although the location of the
missing person, aircraft or vehicle may be known, it may be extremely difficult for a rescue
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6.12.

6.13.

6.14.

6.15.

6.16.

6.17.

6.18.

6.19.

6.20.

6.21.

team to reach it. Therefore the operation should be undertaken only after proper and
complete planning.

The rescue team should be taken to a locality as near as possible to the location by some
means of rapid transport. If access to the site is possible, an aerial survey of the site may be
made to determine the best route. The equipment carried should be carefully selected and
arrangements made for supplies to be dropped should re-equipment be necessary.

The SMC will determine equipment necessary for rescue teams, in consultation with rescue
experts. A portable radio capable of communicating with other SAR Units should always be
included in a rescue team’s equipment.

In cases where all occupants of a crashed aircraft or vehicle are not immediately accounted
for, the search for missing persons must be continued. In the meantime, activities for the
rescue of the others should be started.

Advice to police officers, other emergency services personnel and the public of the
necessary actions to be taken in the event of a civilian aircraft crash in their area is obtained
from the ATSB publication, Civil and Military Aircraft Accident Procedures for Police Officers
and Emergency Personnel

The rescue team should make a report to the SMC as soon as possible. The SMC will relay
advice of the condition of persons and disposition of wreckage to other authorities as
appropriate.

Aircraft and vehicle wreckage should not be disturbed except to assist in the recovery of
survivors. Not only may the wreckage pose dangers by way of toxic materials and fumes, but
also the position of flight controls, the location of debris and other factors are important to
the accident investigation.

Survivors should be removed from the location and transported to receiving medical
facilities by the most expeditious means. When selecting the method of transport, the SMC
should consider:

a. the condition of survivors;

b. the capability of the rescue team(s) to reach the survivors in the shortest possible
time;

c. the medical training, qualifications and operational abilities of the rescue personnel;

d. the rescue teams’ capability to transport survivors without aggravating injuries or

producing new complications;
the difficulties that may be encountered by rescue teams, e.g. provision of shelter;
the need for food and water;

the weather conditions; and

> nm o~ o

methods of maintaining communication with the rescue team, either directly or
indirectly.

Evacuation of survivors will be relatively simple if they are located in an area where medical
and rescue facilities are available locally and from where aerial, road or water transport is
possible. However, if the distress site is in a difficult or inaccessible area, the evacuation will
have to be made on foot to a place from where transport can be provided. This may require
sufficient foliage to be cleared by the land party to allow helicopter operation into the site.

If it is considered necessary to move survivors via an overland route the SMC is to be advised
so that further assistance can be arranged.

If it is decided to evacuate the survivors by air, the rescue team may provide advice of a
suitable landing area for fixed wing aircraft or a landing or hovering site for a helicopter. If
verbal communication is not possible, the land party should prepare the appropriate
ground/air visual signals.
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6.22.

6.23.

6.24.

6.25.

6.26.

6.27.

6.28.

6.29.

6.30.

6.31.

6.32.

6.33.

6.34.

6.35.

6.36.

ATSB and police should be given early notification of a crash for a decision for their
attendance at the crash site.

Next of kin should be kept fully informed through the appropriate liaison channel; normally
the police

Pending assumption of the responsibility by ATSB or relevant ADF authority, the SMC,
through local police, shall endeavour to arrange security at the crash site to prevent
interference with the wreckage or with marks made by the aircraft in landing. State and
Territory police are responsible for securing the accident scene. Instructions for police
officers and emergency services personnel can be found in the ATSB handbook: Civil and
Military Aircraft Accident Procedures for Police Officers and Emergency Personnel

Accidents and injuries to rescue personnel: In the event of an accident or injury to rescue
personnel (either on roads or in the field), it is the team leader’s responsibility to report the
incident to the SMC, and to decide on the appropriate course of action.

Avoidance of Danger: All members have a responsibility for safety. In the event of a
dangerous situation developing, all activity must cease until the problem is resolved.
Personal injury from unsafe practices is a threat to searchers and may jeopardise the
operation. Training programs must include lectures and information on safety, hazardous
situations and hazardous materials.

Night search training should be carried out in safe areas, with checks made beforehand as to
the extent of hazards in the training area.

Operational Safety: The team leader must keep a firm control of the team, ensuring:

a. A written list is carried and frequent checks are made to confirm all personnel are
accounted for.

Members are aware of the search orders.

All personnel are aware of field signals.

members are observant and always maintain contact with their team.

The capabilities and pace of all members is considered; and

f. That appropriate care is taken, having regard to the prevailing conditions.

In the interests of safety, all team members must obey orders given to them by the team
leader.

Health hazards - aircraft accidents: Movement in the vicinity of crash sites can be extremely
hazardous for ground parties on account of toxic fumes, dangerous substances and
explosives. Deaths have resulted from ground personnel breathing noxious air and
contacting extremely poisonous substances in the proximity of wrecked aircraft.

Personnel should refer to the ATSB handbook for more detailed procedures and precautions
to be taken.

To the extent that it can be governed, the SMC shall advise that permission should be
secured from the appropriate ADF authority before members of the public or other agencies
approach a crash site of a service aircraft.

Modern aircraft use composite materials for some of their structure, skin, and access
panels. Significant health hazards exist at crash sites from the effects of crash damage and
fire on composite materials. When burnt, released fibres and resins may be toxic through
inhalation and/or skin and eye contact. Damaged composites may also produce needle-like
edges that render handling hazardous. Carbon fibres are electrically conductive and may
short-circuit nearby electrical equipment.

Certain exotic metals (radioactive substances) can also be found in ADF aircraft types, which
are also poisonous in their own right. The inhalation, ingestion or absorption of radioactive
substances is hazardous, as low-level radiation will continue to be emitted inside the body,
possibly resulting in damage to surrounding tissues and organs.

ATSB and CASA officers and police shall be given reasonable access to SAR facilities and staff
during salvage operations.

© oo o
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6.37.

6.38.

6.39.

6.40.

6.41.

6.42.

6.43.

6.44.

6.45.

6.46.

Use of aircraft for rescue: When considering the use of aircraft to bring about the recovery
of survivors, care must be taken to ensure that the rescue aircraft and crew are not exposed
to inordinate danger

Fixed wing aircraft should only be used to retrieve survivors when there is significant
advantage over the use of surface transport and when there is a suitable aerodrome or
landing area near the scene. Pilots shall be discouraged from attempting to land at other
than prepared landing areas to pick up survivors. However, should this prove to be the best
or only viable option, all available specialist advice concerning the operation shall be
obtained. It may be possible to have a qualified person lowered or parachuted in to survey
the area. Helicopters may be employed to shuttle survivors from a distress site to a suitable
fixed-wing landing area.

Use of helicopters for rescue: When available, helicopters should be considered for rescue
work. While eminently suited to the task in many respects, helicopters do have specific
limitations that may be summarised as:

the adverse effects of turbulence;

b. the need for a level, or near level, landing area;

c. a requirement for a cleared landing area of specific dimensions to avoid rotor blade
damage;

d. a requirement for safe approach and take-off paths;

e. potential for adverse effects on certain serious injuries;

f. limited endurance;

g. inability to hover with loads at high altitudes;

h. limited accommodation.

Helicopters can be used to rescue survivors by winching or by landing at a suitable location.
Owing to their unique flying characteristics, helicopters should be considered for use as a
rescue unit as a matter of course.

They are particularly suitable for rescues at locations where surface units are unable to
operate. At the same time, some helicopter evacuations may be hazardous, particularly in
mountainous areas at high altitudes and over rough seas. Such evacuations should therefore
only be carried out by specially qualified and experienced crews and then only in the event
of serious injury or iliness or when lack of other means of rescue might result in loss of life. It
is important that any information on the condition of survivors is considered by specialists
before committing to helicopter use.

Operations by rescue teams may be hampered by the noise and rotor wash produced by
helicopters. To avoid damage to rotor blades, the landing site should be cleared to a
diameter specified by the pilot-in-command for each proposed operation.

The helicopter's mass may be a factor limiting the number of survivors that may be taken
aboard each trip. It may, therefore, be necessary to reduce weight by all possible means, e.g.
removal of non-essential equipment, minimum fuel, use of advance bases with fuelling
capabilities, etc.

It must be ensured that the route followed by the helicopter as well as the location where
the survivors are to disembark are known to the SMC.

A medically qualified person, medical equipment and respiratory equipment, when
available, should be carried on a helicopter recovery mission, at least on the first flight to the
distress scene.

Survivors may not know how to operate a strop. A two-person winch is preferred to a single
winch. A double strop allows one rescuer to supervise while being winched down and up
again with each survivor. Note: A helicopter should not be approached unless directed
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6.47.

6.48.

6.49.

6.50.

6.51.

6.52.

6.53.

6.54.

6.55.
6.56.

and/or escorted by a member of the helicopter’s crew. Helicopters may require approach
from different aspects dependant on type.

Use of top cover aircraft with rescue and MEDEVAC helicopters: The provision of a top
cover aircraft should be considered during operations that may expose the helicopter to
undue risk.

The SMC is to discuss the requirement for a top cover aircraft with pilot in command of the
helicopter. The decision to task a top cover aircraft can be made by the SMC alone or on
request by the pilot in command.

Circumstances that may require the provision of a top cover aircraft may include:

a. helicopters operating over water. This will vary with the type of helicopter involved. If
in doubt, consult with the crew.

b. helicopters operating at or near the limit of their endurance

C. helicopters operating in poor or marginal weather conditions

d. helicopters operating at a rescue scene presenting special dangers, e.g. night.

Aircraft tasked for top cover should be a SRU aircraft carrying suitable supply drop
equipment. The primary tasks of the top cover aircraft will be to:

a. provide navigation assistance to the helicopter to locate the target;
b. provide communications assistance to the helicopter; and
C. provide immediate assistance by way of supply drop should the helicopter ditch.

Supply dropping and delivery of survival equipment: Situations will arise where the
immediate recovery of survivors is not possible and arrangements will have to be made to
deliver sustenance, medical and survival equipment. Such situations shall be anticipated and
planned for by the SMC during the conduct of a search.

Where possible delivery will be by way of helicopter or aircraft. An example of this would be
a situation with seriously injured survivors who may need stabilising prior to being moved,
or where persons are located in a remote area by a fixed wing aircraft and a helicopter or
vehicle is some distance or time away.

Civil SAR equipment: The inventory of Civil SAR Equipment suitable for land incidents
provided by RCC includes:

a. Target marking devices including See-Blitz strobe lights

b Heliboxes for the supply of sustenance, medical and survival equipment

C. EPIRBs.

d Precision Aerial Delivery System (PADS) for the delivery of a single liferaft, storpedo
or pump.

e. Search and Rescue Communicators (SARCOM) emergency AM radios operating on
the aviation band of 123.1MHz that are suitable for dropping in Heliboxes or
storpedos.

RCC staff are familiar with the type and disposition of Civil and ADF SAR equipment and its
usage and can be contacted for advice. Detailed procedures and instructions relating to the
operation and delivery of the equipment are incorporated in the Search and Rescue Manual
for SAR Unit Pilots and Dropmasters that can be obtained from the SAR Resources and
Training section of AMSA.

Only suitably qualified, trained and equipped crews shall be tasked for supply dropping.

Aircraft tasked for supply dropping will be suitable for the purpose. It is the aircraft
operator’s responsibility to ensure the appropriate flight manual supplements / flight
manual limitations and dispensations are held. Routinely such dispensations will be against:

a. Civil Aviation Act Section 23 (Carriage of Dangerous Goods)
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b. Civil Aviation Regulations 175(3) (IFR Flight)
C. Civil Aviation Orders 29.5 (Dropping of articles from aircraft)

6.57. Specifically, dropping of articles from aircraft at night requires the approval of CASA (CAO
29.5 paragraph 7).

6.58. Supply drop from aircraft over land: Where it may take too long to get to survivors by land,
stores and equipment can be dropped from civil or ADF aircraft. The main method of
delivering supplies to survivors on land from aircraft is by Helibox or Storpedo that can
contain food, water, blankets, radios and medical equipment. In situations where it is
important to provide survivors with shelter, it may be appropriate to drop one or more
liferafts. Where there is no suitable landing place close to the survivors, vital survival
equipment, food and stores could be winched or dropped from a helicopter with great
accuracy.

6.59. Training Safety: It is desirable that all members be trained in essential skills and be
physically capable of undertaking the activity. Training must include all safety factors. With
experience, searchers will develop ‘safety sense’. How they train is how they will perform.
Breaches of safety must never be tolerated.
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Chapter Seven — Conclusion of SAR Operations

7.01.

7.02.

7.03.

7.04.

7.05.

7.06.

7.07.

General: SAR Operations enter the conclusion stage when:

a. the target is located and the survivors are rescued;

b. the emergency beacon has been located and the survivors rescued, or if there was
no distress, the beacon has been turned off;

information is received that the target is no longer in distress;

d. all known persons on board the aircraft or vehicle are accounted for, or it has been
determined that there is no longer a chance of survival; or

e. the SAR Authority determines that further searching has no significant chance of
succeeding and suspends the search.

The authority to end a search rests with different levels within the SAR organisation,
depending on the circumstances. In particular, the SAR Authority is responsible for deciding
when to suspend an unsuccessful search where lives were known to be at risk.

The SAR Authority may delegate to the SMC the authority to conclude the operation in all
other circumstances (ie: when the SMC determines that the target is no longer in distress
and in situations where an identified beacon has ceased transmitting).

Conclusion of a successful SAR action: When the target of a search action has been located
and the survivors removed to a place of safety, the SMC shall ensure:

a. all people and organisations involved in the SAR action are stood down;

all appropriate agencies are notified;

next of kin are fully informed;

arrangements are made for the recovery of dropped survival equipment eg rafts;
the collection all maps, worksheets, notes, messages in chronological order and file
on a SAR incident file; and

f. that administrative and financial procedures are completed.

®oo o

Suspension of a search when the target is not found: When it is determined that further
search would be of no avail, the SMC shall consider recommending the suspension of the
SAR operation. However, search action shall not be suspended nor the distress phase
cancelled without the specific concurrence of the SAR Authority.

The decision to suspend a search shall not be made until a thorough review of the search is
conducted. The review will focus on the probability of there being survivors from the initial
incident, the probability of survival after the incident, the probability that the survivors were
in the search area, and the effectiveness of the search.

The review should:

a. examine search decisions to ensure that proper assumptions were made and that
planning scenarios were reasonable;

b. reconfirm the certainty of the LKP

C. re-evaluate any significant clues and leads;

d. confirm that all reasonable means of obtaining information about the target have
been exhausted;

e. review all intelligence material to ensure no information had been overlooked;

f. examine the search plan to ensure that:

i assigned areas were searched,;
ii. the probability of detection was as high as desired; and
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7.08.

7.09.

7.10.

7.11.
7.12.

7.13.

7.14.

7.15

iii. compensation was made for search degradation caused by weather,
navigational, mechanical or other difficulties; and
g. consider the survivability of the survivor/s taking into account:
i time elapsed since the incident;
ii. environmental conditions;
iii. age, experience and physical condition of (potential) survivors;

iv. survival equipment available;
V. studies or information relating to survival in similar circumstances; and
h. consider the rescue plan to ensure that:

i best use was made of available resources;
ii. contingency plans were sufficient to cater with unexpected developments;
and
iii. coordination with other agencies was effective in ensuring best treatment of
survivors.

Before an unsuccessful search is suspended, the SAR Authority shall make arrangements to
ensure that the next of kin are fully briefed on the complete search effort, including
conditions in the search area, other salient operational factors and the reasons for proposing
the suspension of the search.
Consideration may be given to notifying the decision to suspend search effort at least one
day prior to suspension of operations allowing next of kin at least one more day of hope
while giving them time to accept that the search cannot continue indefinitely. Accordingly,
the SMC should maintain regular contact with the relatives during the conduct of the search,
providing access to the FSH if practical and appropriate.
In a case where foreign nationals are involved, liaison shall occur with the Department of
Foreign Affairs and Trade.
The reasons for suspending a search shall be clearly recorded.
When a SAR action is discontinued or a search is suspended, the SMC shall inform all
authorities, units and facilities that have been activated and/or alerted.
On occasions, after the suspension of a search, it may be necessary for the Police or Defence
to continue to search for bodies and/or aircraft/vessel wreckage. In such cases the SAR
Authority that had responsibility for the coordination of the search and rescue operation
may, where possible:

a. provide briefings on the intentions/path of the person/vehicle/aircraft prior to
disappearance, last known position, area searched and related intelligence;

b. review intelligence to assist search;

C. source aircraft for transport or search purposes

Should any other organisation such as the family or operating company, wish to continue
with or initiate an independent search, the SAR Authority that had responsibility for the
coordination of the search and rescue operation should ascertain whether there is any new
intelligence that provides grounds to resume or continue the search. Under the
circumstances where there is new intelligence, it should be evaluated and if considered valid
the search should be continued or resumed. Where there is no new intelligence, then the
SAR Authority may assist the requesting organisation by:

a. briefing the person/vehicle/aircraft’s path prior to disappearance, LKP/crash point,
area searched and related intelligence;
b. advising the possible location of suitable search aircraft

Reopening a suspended search: If significant new information or clues are developed,
reopening of a suspended case should be considered. Reopening without good reason may
lead to unwarranted use of resources, risk of injury to searchers, possible inability to
respond to other emergencies, and false hopes among relatives.
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7.16.

7.17.

7.18.

7.19.

7.20

7.21.

7.22.

7.23.

7.24.

7.25.

7.26.

7.27.

Records and reports: Records relating to search and rescue operations shall be retained for
periods as required under the relevant legislation and regulation.

When a search has been suspended without locating a missing person, vehicle, aircraft or
their occupants, all records, charts etc. shall be retained and be accessible to SAR staff to
allow easy resumption of search activity should further intelligence be received.

Reports on SAR Actions shall be generated as required for Coroners Inquiries, Management
purposes and for training requirements.

Incident debriefs: Following an incident holding a debrief of agencies and groups involved
should be considered. The purpose of incident debriefs is to establish opportunities for
improvement in the operation of the national SAR system.

Incidents worthy of debrief may include those where:

a. lives have been lost unexpectedly;

b large and complex searches have been conducted,;

C. multi agency involvement occurred; or

d where coordination, communication or response challenges were experienced

during the incident.
This list is not exhaustive and the conduct of a post incident, multi-agency debrief is at the
discretion of the SAR Authority in overall coordination of the incident with mutual
agreement of other SAR Authorities and agencies involved.
Post incident debriefs should be used to;

a. establish opportunities for improvement in the operation of the National SAR
System; and

b. ensure current policies and procedures are appropriate.

The SAR Authority with overall coordination is to:

a. decide the need for a debrief in consultation with other SAR participants;

b. organize and host the debrief unless otherwise agreed by the participants;

c. establish a venue that maximizes opportunity for participation in, and learning from,
the debrief;

d. capture and share the opportunities for improvement arising;

e. initiate changes to the National SAR Manual as appropriate arising from the debrief;
and

f. include lessons learned from debriefs in their jurisdiction reports to the annual

National SAR Council meeting.
No matter how simple or complex the operation may be, it cannot be concluded until a
debrief has been conducted.
This is the primary method employed to assess the effectiveness of the plan, and for Team
Leaders to assess their own conduct.
Depending on the size of the activity and/or the number of participants, there may be
different types of debriefings:

a. At the end of each phase of the operation. This is to update information and revise
plans for subsequent phases.

b. By the leaders of individual teams to determine the effectiveness of their training
and/or operating procedure and the conduct of their allotted tasks.

c. A debrief by the Controller of everyone involved in the conduct of the operation
prior to the conclusion.

d. After the initial information has been analysed and the control element has had time

to study all the records and data relevant to the activity.
Provided the debrief is conducted correctly, many valuable lessons may be learnt which may
be applied to the conduct of the immediate operation and may be incorporated into future
plans and procedures. A poorly conducted debrief may not only fail to achieve its aim, but
also have negative effect on those participating.
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7.29.

7.30.

7.31.

7.32.

7.33.

Conducting the Debrief: The points discussed in briefing are just as relevant in debriefing.
However, the debriefing officer needs to do the following:

a. Control the debrief and not allow it to degenerate into a witch hunt.
b. Stress that the aim of the debrief is to examine the operation to determine what
went right, what went wrong, and why?
c. Address specific questions, such as:
(2) accuracy of maps,
(2) terrain,
(3) suitability of search method,
(4) effectiveness of communication system,
(5) resupply, and
(6) any other related subjects.
d. Identify good points and make special mention of them. People prefer to be praised

rather than criticised. No matter how often it is stressed that the debrief is not a
witch hunt, somebody will believe that they are being criticised, either personally or
on behalf of the organisation they represent. Be aware that this will occur.

e. Seek comments from the those being debriefed. Once the major points have been
identified, ask for any comments. Maintain control by employing the same system as
that used during the briefing. Stress that the information being sought is
constructive criticism that will be employed to improve the conduct of operation in
the future.

f. Take written notes. Not only does this ensure that all points are recorded for future
use, it will also allow those being debriefed to observe that a genuine effort has
been made. Further comments may not be forthcoming unless it is noted that
relevant points are recorded.

g. Read out a summary of the points discussed to confirm that they have all been
addressed.
h. Issue confirmatory notes to all organisations detailing all points discussed and what

actions need to be taken.
Participation at debriefs may be restricted to particular SAR Authorities and agencies
depending on the issues that are likely to arise and would be a decision for the SAR
Authority with overall coordination for the incident.
SAR Authorities that participate in the debrief will meet their own attendance costs, unless
otherwise agreed by the participants.
The debrief should include the opportunity for all significant parties involved in the incident
to contribute and learn from it.
Case studies: Case studies may be conducted at the direction of the SAR Authority. IAMSAR
provides guidance on case studies as follows.
Sometimes a SAR case has a surprise ending, as when the survivors are found by someone
not involved in the search effort in a location outside the search area, or they are found,
alive and well, in the search area after the search effort has been suspended. There are also
occasions when there seems to have been an unusual number of problems in spite of the
best efforts of the SAR personnel. Finally, there may be important and valuable lessons to
learn from a SAR incident and the subsequent response of the SAR system that would be
revealed only by a careful after-the-fact review.

a. A SAR case study is an appropriate method for addressing those aspects of an incident
that are of particular interest. Individual aspects of interest could include problems
with communications, assumptions made, scenario development, search planning, or
co-ordination. SAR case studies or incident reviews also provide opportunities to
analyse survivor experiences and lifesaving equipment performance. Survival in hostile
environments is affected by many variables, including the physical condition of the
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7.34.

7.35.

survivors, survivor actions, support provided by rescuers prior to rescue, and the
effectiveness of safety or survival equipment. Knowing more about these factors can
help the SAR system become more effective.

b. When used to review and evaluate all aspects of a response to an incident, SAR case studies
are one of the most valuable and effective tools for improving SAR system performance.
Therefore, SAR case studies or reviews should be performed periodically even when no
problems are apparent. There is almost always room for improvement, especially in large,
complex cases. The most important outcome, however, is that early detection and correction
of apparently small problems or potential problems will prevent them from growing into
serious deficiencies later.

To get a balanced view, more than one person should conduct SAR case studies; the case
study team should include recognized experts in those aspects of the case being reviewed.
To achieve maximum effectiveness, case studies should not assign blame, but rather, should
make constructive suggestions for change where analysis shows that such change will
improve future performance.

Performance improvement: Constant improvement in the performance of the SAR system
should be a clearly stated goal of SAR managers. One method to encourage performance
improvement is to set up goals whose degree of attainment can be measured by key
performance data. This data should be collected, analysed, and published on a routine basis
so that individuals can see how the system as a whole is doing, and how their performance is
contributing to the achievement of the established goals. Routine reports from the SMC’s to
the SAR managers can be used for monitoring system performance and highlighting areas
where improvement is possible through changes in policies, procedures, or resource
allocation.
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Chapter Eight — Training & Exercises

General: The importance of thorough training for all personnel employed on SAR missions
cannot be over-emphasised. Failure of a single link in the often complex chain of action
required in SAR missions can compromise the success of the operation, resulting in loss of
lives that might otherwise have been saved. The purpose of training is to meet SAR system
objectives by developing SAR specialists. Since considerable experience and judgement are
needed to handle SAR situations, necessary skills require significant time to master. Training
can be expensive but contributes to operational effectiveness. Quality of performance will
match the quality of training.

Professionalism: Consistency in training and sharing of information relating to search and
rescue is promoted through the National Amendment and Training sub-committee and the
National SAR Council. Standardisation to the prosecution of SAR Operations is encouraged
through these forums.

Efforts to ensure professionalism extend to career development for individuals who are
assigned to undertake SAR duties. The aim is to ensure SAR officers are competent. In
additions, agencies should consider making appointments of sufficient length to develop
expertise and take advantage of SAR experience in subsequent appointment of officers.
Who to train: All personnel involved in SAR Operation need to undertake SAR-specific
training. Specialist team training may also be required. Where there is a requirement for
multi-agency response, teams should be exercised in such a manner that each team and
each team member understands the role that they play in support of the incident.
Requirement for training: Training is critical to performance and safety. The SAR system
should save those in distress when it can, and also use training to reduce risks to its own
valuable personnel and facilities. Training personnel in making sound risk assessment will
help to ensure that these trained professionals and valuable facilities remain available for
future operations.

Search and rescue organisations are responsible for the establishment of training programs
for SAR personnel to reach and maintain competence appropriate to their role.

Training of SAR personnel should focus on both the practical and theoretical application of
SAR and can include the following:

a. Study of SAR procedures, techniques and equipment through lectures,
demonstrations, films, SAR manuals and journals;

b. Assisting in or observing actual operations; and

C. Exercises in which personnel are trained to coordinate individual procedures and

techniques, or operate specialised equipment, in an actual or simulated
environment.
Public Safety Training Package: The Public Safety Training Package has been developed
though extensive consultation involving all Australian SAR authorities. The qualifications
contained within the package are consistent with Australian Qualifications Framework (AQF)
guidelines and are endorsed by the Australian National Training Authority (ANTA).
The Public Safety Training Package provides units of competence and qualifications that
identify core competency standards for personnel who are involved in SAR activities. Units
of competence have been packaged and aligned to a specific qualification within the AQF to
establish the qualification level and title.
National Search and Rescue School: The National SAR School, a Registered Training
Organisation (RTO), is the training arm of RCC Australia.
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The National Search and Rescue School provides specialist aviation and maritime search and
rescue training to officers primarily in Australia's Rescue Coordination Centre (RCC). In
addition, the School provides SAR training to Australian and International Defence Forces,
Police personnel, and search and rescue staff in neighbouring countries.

The National Search and Rescue School is the RTO and provides support for the Advanced
Diploma of Public Safety (Police Search and Rescue Management) course held annually at
the Australian Federal Police College, Canberra.

Directing staff of the National Police Search and Rescue Managers Course, in addition to
instructors from the National Search and Rescue School, are drawn from Australian police
organisations. These officers are subject matter experts in land and marine search and
rescue and are qualified in workplace training and assessment.

State/Territory SAR Authority Training: In addition to participating in the National Police
SAR Managers training program the State/Territory Police organisations in Australia conduct
search and rescue specific training with personnel involved, or who may become involved, in
SAR operations at a local level.

This training involves principally land and coastal search and rescue operations employing
their own personnel and personnel from other State/Territory organisations having a role in
local search and rescue missions.

Formal training in the Diploma of Public Safety (Police Search and Rescue Coordination) is
conducted by a number of registered training organisations associated with the Australian
Police Services.

Ongoing training and the upkeep of SAR skills has been identified as a problem affecting all
SAR Authorities. Each authority is responsible for maintaining a program that ensures SAR
skills and knowledge are kept at a high level. It has been identified that merely coordinating
SAR incidents does not constitute skills maintenance as coordinators slowly become
complaisant and take short cuts. Good results may be often due to luck rather than good
planning. Various Coroners’ Courts have identified many SAR incidents that have failed due
to poor or non existent planning. Regular training exercises and practical tests that
encourage the use of correct methods should be undertaken on an annual or biannual basis.
Search and Rescue Exercises: Each State/Territory Police Service should periodically take
part in coordinated search and rescue exercises (SAREX). These SAREX’s should be designed
to exercise the SAR system, in whole or part, and test such things as operational plans,
communication procedures and facilities, individual staff performance, SAR unit
performance and inter-organisation and/or international operations.

It is equally important that personnel have a good knowledge of the duties and procedures
of other units and person who may be involved in a SAR operation, particularly those with
whom they will have direct contact. It is especially important that SMC’s be aware of the
time, effort, and risk involved when requests are made to other units or organisations.
Liaison visits between personnel likely to become involved together in SAR operations are
encouraged. SMC’s and SAR personnel should visit other SAR units or RCC’'s to become
familiar with their facilities and capabilities and when possible take part in training exercises.
The regular conduct of joint SAREX’s between SAR Authorities should form a part of any
training program.

Emergency Management Australia (EMA) has developed a handbook, Managing Exercises
that should be used as a guide and to assist SAR personnel designing and conducting search
and rescue exercises.
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Training of SAR Units: As the responsibility for land search, as defined in the National SAR
Plan, is that of the State/Territory Police organisations, with assistance from members of the
State and Territory Emergency Services, land SAR training is generally conducted by those
organisations.

Other SAR authorities that may become involved in a land SAR incident should ensure that
their members are familiar with police arrangements for alerting and dispatching of rescue
units.

First Aid Training: All personnel involved in SAR need to be trained in basis first aid. Each
State/Territory has first aid training capabilities, via their State/Territory Ambulance
Services, St John’s Ambulance or private providers. While all personnel should have a basic
first aid knowledge, at least one member of each search team should be qualified to a higher
level of training, Senior First Aid or First Response First Aid. Regular training needs to be
carried out to instil confidence in the delivery of first aid in remote situations.

Dropmaster and Dispatchers: The dispatch of survival stores and equipment from an aircraft
to survivors on land or over water is an exacting task, which, if not performed well, can
nullify or seriously delay the rescue effort and may endanger the aircraft.

Supply dropping operations by civil aircraft should only be carried out by personnel trained
in the preparation and delivery of droppable equipment in accordance with CASA
regulations.

Joint exercises involving all authorities who organise or participate in land rescue should be
arranged on a periodic basis.

Air Observer Training: Major SAR operations require a considerable number of observers
who may be drawn from various organisations. RCC has published a comprehensive
handbook for Observers that is available to all SAR Authorities from the SAR Resources and
Training section of AMSA. Observer leaders, observer briefing check lists, aircraft observer
instructions and observers on ships are discussed in detail at Chapter 5.

Team Skills: Whilst the ability to ‘see’ in the bush is probably the most important skill for a
member of a search team, there are a number of other skills in which the searcher must be
trained if they are to operate successfully. In addition, individuals must train together to
increase their effectiveness as a team. The Team Leader is responsible for continuous
training of the team to ensure that they will be capable of searching effectively. Much of this
training only comes with regular practise and cannot be gained in one annual search
exercise.

Individual Skills: Each search team member must receive training in:

map reading and navigation;

radio operating procedures;

basic first aid;

fieldcraft;

observation; and

. search techniques.

Map Reading & Navigation: Training is to be in accordance with the established map
reading plans for each State/Territory.

Radio Operating Procedures: Training is to be in accordance with established standards
within each State/Territory and the Australian Emergency Manual—Communications.

First Aid: Adequate training in first aid is available through organisations such as the

St. John Ambulance, Red Cross, or other recognised providers.
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Fieldcraft: Fieldcraft is a broad subject which is difficult to define in its entirety. It is a series
of practical skills which can only be taught in the field. The aspects of fieldcraft which are
important to the searcher are:

a. searching ground by eye;
b. judging distance;

C. basic tracking; and

d. living in the bush.

Observation: Observation is the skill of looking for clues and may be required to be
conducted by day or night. The principles of clue recognition and interpretation are shown
as Annex Q to this Manual.

Observation Skills-Day: The ability to ‘see’ rather than just look, may need to be taught

when operating in the unfamiliar bush environment, and observing changes and noting

details are skills which must be developed in most people. To understand why things are
seen, it must be explained that several factors are involved which aid this process:

Shape—regular shapes do not occur in nature.

Shine—rarely do natural things shine.

Shadow—unusual shadows will often reveal what may appear to be hidden.

Movement—immediately attracts the eye.

Colour—differences to the natural background are obvious to the trained eye.

Spacing—regular spacing does not occur in nature.

These factors are best demonstrated in a bush environment, and with a better

understanding of them, the searcher will become a better observer.

Observation Skills — Night: Due to the physical characteristics of the eye, if an observer looks

directly at a small or dim object at night, it may not be seen. To optimise night vision objects

should be observed ‘off centre’:

a. Off Centre (Averted Vision): To achieve ‘off centre’ vision, the eye should be ‘aimed
off’ from the object about a fist’s width at arms length. Only by experiment can the
searcher find out which direction is most suitable for their aim off ie above, below or
to one side of the object. It is important that the searcher resist the temptation to look
directly at the object.

b. Scanning: Scanning is the short, abrupt movement of the eye over or around an area
of observation or an object that is being kept in view. It is used in conjunction with off
centre vision in order to gain the maximum use of the eyes at night. Therefore, the
observer should move their visual axis every 4-10 seconds. Night scanning differs from
day-time scanning. Should the day-time technique of looking from left to right in
overlapping parallel bands from near to far be used, then nothing would be seen.

C. Staring: It is important to realise that when staring at a stationary light or prominent
object in an otherwise black scene, the object may start moving. This happens because
the eye has no bearing on which to check the exact position. This can be prevented by
‘placing’ the object against something else such as a finger at arms length.

d. Confidence: In order to gain confidence in the ability to see under low light levels, the
correct use must be made of the eyes. Objects seen at night tend to be fuzzy and hazy
around their extremities. Through practice, an observer must learn to recognise
objects at night and how they differ from their day-time appearance. Once a searcher
is familiar with the techniques of seeing at night, the confidence necessary for night
operations will quickly follow.

e. Protection of Night Vision: Any bright light will spoil night vision. It is important that
the searcher instinctively closes, or covers one eye when faced with any light at night.
In addition they should:

(1) avoid looking at any bright light unnecessarily;
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(2) shield the eyes with their hand from flares, spotlights or headlights (by so doing
it is possible to see objects moving beyond the lights and it also protects the
night vision);

(3) avoid waving torches about as not everybody will be quick enough to close their
eyes in order to avoid being dazzled;

(4) put one hand over the glass when using torches to map read, and use the fingers
to limit both the area illuminated and the brightness of the light (keep one eye
shut and the time spent on reading the map to a minimum); and

(5) use of coloured filters on torches will assist in maintaining night vision although
similar coloured markings on maps cannot be seen.

Search Techniques: Training in search techniques is to be in accordance with Chapter 5 of

this Manual.

Team Skills: To ensure success, it is necessary to train as a team, even if all the individual

training has been undertaken.

Searchers: All persons involved in searches need specific skills, attributes, equipment and

both physical and mental capabilities:

a. Attitude—Must be psychologically prepared for both the rigours of the search
operation and for the possibility of locating a seriously injured or deceased person.

b. Personal Equipment—Each searcher must be self-sufficient in personal equipment.
Such equipment should be capable of being carried on the person, in pockets or on a
belt. The carriage of excess equipment should be avoided as searchers must remain
highly mobile.

Suggested items include:

(1) clothing and footwear appropriate to the weather and the environment;

(2) appropriate headgear;

(3) filled water bottles;

(4) pocket knife and whistle;

(5) notebook and pen;

(6) compass and map (if required);

(7)  snacks and nibbles;

(8) s un cream, insect repellent etc; and

(9) minor personal first aid items.

C. Readiness—A readiness for the search including:

(1) commitment to the task;

(2) time commitment for the entire search rather than small segments of it;

(3) discipline and teamwork; and

(4) acceptance of hardships.

d. Fitness—Searchers must be sufficiently fit to cope with the physical demands for the
search activity.

Search Team Leaders: The Search Team Leader is the vital link between the SMC and the

search team. The leader must be highly trained and motivated with the experience and

background knowledge which is necessary to successfully lead the team in the field. This can
only be gained by constant training under realistic conditions.

Desirable Qualities: Land searches involve people, therefore it is essential that the Team

Leader has the knowledge, experience and personality to effectively lead and control the

team. The leader must be an effective manager, must be aware of the capabilities of the

team, have an understanding of each member’s limitations and have their general well being
in mind. There is a need for adequate rest, food and shelter during operations and the Team

Leader must ensure that this is provided.
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8.44. The attributes of a Team Leader include:

a. leadership skills;

b. dedication;

c. knowledge; and

d. flexibility.

8.45. Skills: The main skills for a Team Leader are as follows:

a. Orders—The ability to give clear, concise and detailed orders.

b. Map Reading and Navigation—The ability to read a map and navigate in a variety of
terrain.

C. Use of Radios—Use a radio, pass messages and use the terrain to best effect.

d. Casualty Handling—The Team Leader must have a sound knowledge of first aid and
casualty handling procedures.

e. Fieldcraft—Must be skilled in living, navigating and operating in the field.

f. Search Techniques—Must be competent in the implementation of all appropriate

search techniques.
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Chapter Nine - Medical Factors

Time Frame For Survival (TFFS): The time-frame for survival is an assessment of the
minimum and maximum period a missing person is likely to live. This assessment is
subjective and contains numerous variables including the physical condition of the person,
their age, general health, clothing, weather conditions, the ability to remain dry, and their
consumption of food, water and alcohol. There are a number of medical conditions that go
hand in hand with search and rescue missions. These can be loosely divided into cold
weather problems and hot weather problems. We will touch briefly on both of these
topics to give you, as a co-ordinator, a basic understanding and awareness.

Survivor Stress Factors: Two basic assumptions are to be made concerning survivors of a
distress incident:

a. there are always survivors who require emergency medical care; and
b. they are under a condition of great stress and experiencing shock.

It may also be assumed that not even able-bodied, logical-thinking survivors will be able to
help themselves.

Records include numerous accounts where supposedly able-bodied, logical-thinking
survivors failed to accomplish extremely simple tasks in a logical order, and thus hindered,
delayed or even prevented their own rescue.

This is due to shock that, following an accident, is often so great that even those of strong
mind think and act illogically. All survivors will be in some degree of shock. Some may be
calm and somewhat rational, some may be hysterical and in panic, while the remainder
will be temporarily stunned and bewildered.

This last group will generally have passive attitude and can be easily led during the first 24
hours after the incident. As the shock wears off, most of them will develop active
attitudes. Those that do not develop active attitudes will die unless rescued quickly.
Individuals who observe an emergency situation and reporting it to the SAR system should
also be considered as being under stress. Many times it will be necessary for SAR
personnel to specifically request essential information from an individual reporting an
emergency. This situation should be expected and SAR personnel should be prepared to
cope with it.

Survival Environment Factors: The environment in which the survivor is exposed is
another factor that limits the time available to complete their rescue. In some cases,
environment will be the most time critical of all. Climatic atlases are useful to evaluate
probable climatic conditions in regions where few or no weather reporting facilities are
available.

The relation of survival time to water temperature, air temperature, humidity and wind
velocity is not a simple one. These and other factors often exist in combination to
complicate the problem of estimating life expectancy of survivors. Individuals will vary in
their reaction to cold and heat stresses.

Additional factors which will vary a survivor’s life expectancy include the type of clothing
worn, the clothing’s wetness, the survivor’s activity during their exposure, initial body
temperature, physical conditions, thirst, exhaustion, hunger, and various psychological
stresses such as isolation, loneliness and remoteness, and the all-important individual will
to live.

The graphs contained in this chapter are provided to assist the SMC in determining the
urgency required to remove survivors from the environment, and to assist in evaluating
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the practicality of terminating a search. These graphs are based upon case histories, field
tests, laboratory experiments and analysis of all known data. However, the SMC must
understand that some individuals will exceed the life expectancy or tolerance times
indicated in these figures, and therefore should consider these figures as helpful
guidelines rather than absolute controlling factors.

Hypothermia: Hypothermia is the abnormal lowering of internal body temperature (heat
loss) and results from exposure to the chilling effects of cold air, wind or water. Death
from hypothermia may occur in both land survival and water survival situations.
Hypothermia is the leading cause of death for dementia suffers located deceased after
being reported missing.

Internal body temperature is the critical factor in hypothermia. If the body temperature is
depressed to only 35°C, most persons will survive. If the body temperature is depressed to
approximately 33°C, most persons will return to useful activity. At about 32°C, the level of
consciousness becomes clouded and unconsciousness occurs at 30°C. Only 30 percent
would be expected to survive these temperatures. At body temperature depressions of
26°C and below, the average individual will die, and ventricular fibrillation (heart attack)
will usually occur as the final event. However in some cases individuals have survived with
body temperatures as low as 17°C.

Water Hypothermia: The body will cool when immersed in water having a temperature of
less than 33°C. The warmest temperature that ocean water can be at any time of year is
29°C. Approximately one-third of the earth’s oceans have water temperatures of 19°C or
above. Most dams and inland waterways have water at temperatures far less than that of
the ocean.

The rate of body heat loss increases as the temperature of air and water decreases. If a
survivor is immersed in water, hypothermia will occur very rapidly due to the decreased
insulating quality of wet clothing and the fact that water will displace the layer of still air
that normally surrounds the body. Water allows a rate of heat exchange approximately
twenty five times greater than that of air at the same temperature.

In water temperatures above 21°C survival time depends solely upon the fatigue factor of
the individual, some individuals having survived in excess of 80 hours at these
temperatures.

Between 15°C and 21°C an individual can survive up to 12 hours. At 15°C skin
temperatures will decrease to near water temperature within 10 minutes of entry and
shivering and discomfort is experienced immediately upon immersion. Dunking and
submersion difficulties become increasingly distressful to the survivor.

From 10°C to 15°C the survivor has a reasonably good chance if rescue is completed within
6 hours. Faintness and disorientation occur at water temperatures of 10°C and below.
Violent shivering and muscle cramps will be present almost from the time of entering the
water and intense pain will be experienced in the hands and feet. This very painful
experience will continue until numbness sets in.

All skin temperatures decrease to that of the surrounding water temperature in about 10
minutes. In the temperature range from 4°C to 10°C, only about 50 per cent of a group can
be expected to survive longer than 1 hour. In water temperatures of 2°C and below the
survivor suffers a severe shock and intense pain on entering the water. This shock in some
instances may be fatal owing to loss of consciousness and subsequent drowning.

Water survivors who die within 10 to 15 minutes after entry into frigid water apparently
do not succumb because of reduced body temperature, but rather from the shock of rapid
entry into cold water. Fifteen minutes is too short a time for the internal body
temperature to fall to a fatal level, even though the outer skin temperatures are at the
same temperature as the water. In addition, the temperatures of the hands and feet fall so
rapidly that such immersions are frequently less painful than those in 4°C to 10°C water.
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Factors that slow the loss of body heat are:

a. high body weight,

b. heavy clothing,

c. survival clothing,

d. or the use of a huddling or other protective behaviour.
Factors that make a person lose body heat faster are:

a. low body weight,

b. light clothing,

C. or exercising (such as the situation where a survivors without lifejackets must swim
to stay afloat).

Specialised insulated protective clothing, such as immersion suits or wet suits, is capable
of increasing survival time from 2 to 10 times the basic duration shown on the figure.

Wind Hypothermia: Although the body will lose heat approximately twenty-five times
slower in calm air than when immersed in water, the body heat loss will be accelerated
with increasing wind velocities. This is an additional factor to consider for exposed
survivors.

Hypothermia can occur on land as well as at sea. A human has a much greater chance of
suffering hypothermia if immersed in the sea or other waterway. The warmest sea water
will get to is about 29°C, with a world wide average of 19°C. Temperature loss in water is
about 25 times greater that in air of the same temperature. Therefore immersion in the
sea can drop body core temperatures very quickly.

Hypothermia can happen during cold nights in desert country or anytime in the colder
areas of the State. It occurs when the body’s temperature falls below 35°C. It is
characterised by intense shivering, followed by loss of co-ordination, confusion and
irrationality. If it is not halted unconsciousness will follow and then death. This can
happen in a period as short as one hour. Once the body’s core temperature falls to 28°C
the heart will stop. If a person is wet, ill or dehydrated it will lessen their chances of
fighting off hypothermia. Symptoms are shivering, poor co-ordination, decreasing levels
of consciousness, slow and irregular pulse and numbness. This is a medical emergency.
To treat, remove from the cold, remove any wet clothing, move to a warm area if possible.
Cover the victim with blankets and apply hot water bottles or pads. Remember that the
victim has lost body heat and will not be able to warm themselves so just covering them
with a blanket will not do, you have to provide a source of warmth. Warm slowly. Seek
urgent medical attention. Do not allow the victim to relax as the sudden rush of cold
blood from the extremities can cause the heart to stop. This has happened during
previous SAR missions when the victim has been located, relaxed and has gone into
cardiac arrest.

Assume that there are always survivors who require medical attention and that they are
under great stress and shock until evidence suggests otherwise.

Not even able bodied, logical-thinking persons can help themselves when suffering the
effects of hypothermia and stress.

Persons assessing a time frame for survival must recognise the limitations of such an
assessment and not regard it as an arbitrary period for survival. The following subsections
may assist in providing a guide to assist in search planning.

Wind Chill: This is the sensation of cold felt by humans as a result of wind movement. This
causes people to feel colder than the actual temperature, even in low wind conditions.
The wind-chill diagram below is an adaptation of the work of Steadman and Dixon where
the wind speed has been converted from metres per second to kilometres per hour,
rounded up or down to the nearest 5 km.
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The dotted line is an example where the air temperature is -20°C and a wind speed of
approximately 30 km/h. This produces an equivalent temperature of -32°C on exposed
flesh.

Hypothermia: Hypothermia is the condition experienced when the human body’s core
temperature decreases from a ‘normal’ 37°C to less than 35°C. Hypothermia in a field
environment can result from cold water immersion, exposure to cold wet conditions, or
from a variety of medical conditions. As this is a life-threatening condition, the possibility
of hypothermia will influence the time-frame for survival. As environmental conditions of
rain, wind and snow worsen, the opportunity for body heat loss increases. This loss can be
countered by insulation with clothing, both windproof and/or rainproof. As a rough guide,
a person suffering from hypothermia when the temperature is 0°C may be expected to
survive from as little as four hours up to ten or more days.

4
AMAXIMUM
LES
12
i
o 10
af
R
=) ’
2
5 7
(1o
Z6
MINIMLIM
5
4
i
|
T
o
40 23 -18 7 4 16
TEME  °C

Hypothermia Survivability Graph
Hypothermia Survivability: The above graph which describes the range of days for fatal
exposure or hypothermia survivability, in days, for a given temperature. The information
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calculated is a guide only and is based upon a healthy 25 year old male wearing the
equivalent of normal clothing, including a jacket.

Wet-Chill Survivability: The below graph which describes wet-chill survivability. Accidental
hypothermia resulting from wet-chill is the most dangerous and commonly-fatal weather
hazard. Essentially, wet-chill is the wetting of the missing person in cold and windy
weather. The result is a significant decrease in that person’s ability to survive.
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Wet Chill Survivability Graph

Water Immersion: Hypothermia induced by immersion in cold water has a more rapid
onset. There is no ready answer to how long a person will survive as there are many
factors involved including:

(1) water temperature;

(2) duration of immersion;

(3) insulation (body fat and clothing worn);

(4) level of activity; and

(5) weather conditions (especially wind and wave action).

The following chart is a guide to the survival time of a lean person in rough water and
should not be regarded as arbitrary. For this reason, searchers must treat cold water areas
such as streams, lakes and dams as significant danger to the missing person(s).

Clothing Type Time to Time to Time to Cardiac
Incapacity (Body Unconsciousness Arrest (Body Core
Core Temp 34°C) (Body Core Temp Temp 25°C)

30°C)

Light Clothing 0.4 Hrs 0.8 Hrs 1.3 Hrs

4.8 mm Wet Suit | 1.6 Hrs 3.2 Hrs 4.9 Hrs

Insulated Dry | 3.0 Hrs 5.7 Hrs 9.1 Hrs

Clothing

Water Immersion Table Based on Steinman and Kublis (1986)

NB: The above times are not cumulative and are a guide only. An example of the variation
in survival time between two persons in light clothing immersed in water at 6°C is that one
could remain capacitated for 1.3 hours whilst the second could go into cardiac arrest in the
same time.

Effects of Alcohol: The consumption of alcohol can impact upon the time-frame for
survival, both in hot and cold environments. Alcohol is likely to accelerate dehydration in
hot climate and may lessen the ability to retain heat in cold areas.

Hyperthermia, Heat Stress and Dehydration: Hyperthermia, heat stress and dehydration
are dangers in hot climates, particularly in desert areas. The most severe form of heat
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stress is heatstroke, during which the body temperature rises due to the collapse of the
temperature control mechanism of the body. If the body temperature rises above 42°C,
the average person will die. Milder forms of heat stress are heat cramps and heat
exhaustion. Another limiting factor both in hot climates and in survival situations at sea is
dehydration. A person totally without water can die within a few hours (Western Qld 1999
4 hrs from leaving vehicle to death), although some have survived for a week or more.

The human body functions best at 38°C + 2°C, although it will tolerate the core
temperature dropping to 33°C or rising to 42°C with a good chance of full recovery.
Between 32°C and 26°C body functions begin to shut down and unconsciousness usually
follows. Below 26°C the average individual will perish, although there have been many
cases of persons surviving. Temperatures above 43°C will prove fatal in most
circumstances unless urgent medical assistance is sought. Death can occur in as short a
period as four hours.

The least serious, but still potentially dangerous, of the heat related problems are
muscular cramps. The exact cause is unknown but the onset of cramps can be rapid. They
mostly affect the larger muscles of the body, but can occur in any of the body’s muscles.
Cramping is brought on by strenuous activity in warm or moderate temperature
conditions and can be described as a bunching of shortening of the muscles causing what
feels like a knot. To alleviate cramps place the victim in a cool, comfortable place, provide
cool water but do not give salt or salt tablets as a normal diet contains adequate salt for
recovery. The cramped muscles may be lightly stretched and massaged to hasten
recovery. Recovery is normally swift.

Heat exhaustion: Is the next most serious of the heat related illnesses. It is brought on by
long periods of activity in a hot environment. This not only occurs with persons in arid
areas but also to fire-fighter and factory workers working in confined spaces with high
temperatures. To maintain a constant body temperature in hot weather the body sweats,
using the evaporation of body fluids from the skin to produce a cooling effect. A side
effect of this is the loss of vital body fluids which in turn decreases blood volume. Blood
temperature then rises resulting in an increased blood flow to the limbs to assist in
cooling, reducing blood flow to the internal organs. This lack of blood can cause shock and
heat exhaustion. If recognised early heat exhaustion can often be controlled and
reversed. If left undetected the body’s temperature will continue to rise and will result in
changes in levels of consciousness. Symptoms include dizziness and weakness,
exhaustion, rapid and weak pulse, nausea, headache, skin that may feel cool and moist
and look pale but progressing to hot and red. First aid treatment of heat exhaustion is
vital. If conscious lay the victim down in a cool and shaded area with legs slightly elevated,
remove or loosen tight clothing, give water in small quantities. If vomiting or unable to
drink seek urgent medical attention. If the victim is unconscious place them in the
recovery position in a cool and shaded area. Check breathing, airway and circulation.
Keep them cool and seek urgent medical attention.

Heat stroke: Is the most serious of the heat related illnesses. As the body’s fluid levels
become low sweating stops. As a result of this the body’s core temperature continues to
rise. The lack of blood to the vital organs necessitates that blood be brought from the
limbs back to the core, thereby contributing to a further increase in body temperature. At
this stage the body is unable to cool itself and the temperature rises rapidly. Vital organs
then begin to fail; convulsions, unconsciousness and death soon result. Symptoms of heat
stroke include rapid, shallow breathing, a pulse that may be strong and rapid at first but
deteriorating to weak and irregular, falling in and out of consciousness, hot, dry and red
skin and a high body temperature. Treatment is similar to heat exhaustion. Stop the
victim from doing anything; at this stage they will have lost the ability to make rational
decisions. Place them in a cool area, lying down with the legs elevated. Cool the body and
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given small quantities of cool water. Seek urgent medical assistance. To cool the body
remove any tight or restrictive clothing and any clothing soaked with perspiration. Cover
the skin with cool and wet items such as towels. Fan the body to aid in evaporation and
cooling. Continue to do so until the body’s temperature falls to 38°C.

9.40. In all cases rapid assessment of the situation and prompt first aid can mean the difference
between life and death. If you have any doubt about which stage a victim may be in then
assume the worst and treat accordingly.

9.41. Dehydration is the excessive loss of water from the body, this leads to an imbalance in the
electrolytes. As the body is composed mostly of water there needs to be equilibrium
between water lost, as in sweat and urine, and water gained as in drinking and food. If
more water is lost than ingested then dehydration is the result. Severe dehydration can
end in death. Small amounts of water or clear fluids can assist a person suffering
dehydration but ultimately medical attention needs to be sought as fluids can be replaced
more efficiently intravenously. The body can only take in approximately 1.1 litres of liquid
per hour via the stomach whereas intravenous fluids can be introduced at a much greater
rate if necessary.

9.42. Hyperthermia: Hyperthermia is the condition experienced when the human body’s core
temperature increases from a ‘normal’ of 37°C to more than 39°C. If the missing person’s
core temperature exceeds 42°C, the person might be expected to die. The below graphs
provide a guide to expected desert survivability but should not be regarded as arbitrary.
The old survival adage of 3 minutes without air, 3 days without water and 3 weeks without
food should be remembered when referring to these graphs.
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9.43. Dehydration: The rate of dehydration will vary with the temperature, movement of the

missing person, their medical condition and other factors. As a guide, a person missing and
who has access to only 2 litres of water may be expected to survive from as little as a few
hours in extremely hot climates, to as much as 20 or more days in temperate climate. It
should be remembered that alcohol is not a substitute for water and may accelerate

dehydration.

9.44. Period of Mobility (POM): The period of mobility or time to confinement since missing are
used to assess the maximum distance a missing person could travel which will, in turn,
dictate the size of the overall search area. An assessment of the period of mobility can be
made by assuming a mobility period of 2/3 or 67% the missing person’s time frame for

survival.

Search Area Time Scale
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Period of Mobilitv

y

Period
to call

elo o
»

Period to implement
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Missing Help
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Dead
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9.45.

9.46.

Search Area Time Scale: The total search area time-scale may be plotted to give a clear
picture of the situation and the time by which the missing person should be found, to
ensure the greatest chance of survival.

Example: A person is missing in the alpine area of NSW. The wind is 40kph from the
south. Air temperature is 0°C degrees and they are wearing nothing but underclothes.
Using the wind chill table we can ascertain that the equivalent air temperature is going to
be very cold, about -12°C. Consultation with the hypothermia graph will give an
approximate period of survival of between % day (6hrs) and 4 % days. If our missing
person can find shelter and warmth he may survive to the 4 % day period. If he remains
out in the open with limited clothing he will perish in the 6 hours. It now starts to rain,
soaking our MP. Consulting the Wet Chill Survival graph we can see that there will be a
distinct shortening of the TFFS. It is now between about 4 hours and 2 days, depending on
what the MP is able to find by way of shelter and warmth. The POM can be as shortas 2 %
hours to just over a day. There is a definite amount of urgency required now. The desert
survival charts can be read in a similar way, but be aware these are for the northern
hemisphere. There are a number of recorded instances where persons have perished in
the desert in as little as four hours without water.
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Appendix A

Australian States and Land

Search Areas
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The Police Services in each State and Territory are responsible for Land Search and Rescue within the
boundaries of their respective State or Territory, including any islands. The ACT is also responsible

for a small area of land at Jervis Bay, NSW.

Statistics

State/Territory Population Size (km?)
Australian Capital Territory: 377 000 2452
New South Wales 6 782 000 811428
Northern Territory 249 000 1346 200
Queensland 4100 000 1787 200
South Australia 1532000 1024 377
Tasmania 482 000 67 800
Victoria 4984 000 227 600
Western Australia 1987 000 2525500
Total 21 000 000 7 617 930
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Appendix B: Search and Rescue Functions and Responsibilities

Overall Coordinator

(See Note 1)

Function to be performed by or on behalf of the overall coordinating authority

For land, sea and air Search and rescue Responsible Provision and Provision and Provision and Communications | Air/ground Aircraft/ship
Authority coordination of | coordination of coordination of | (other than communications for | communications where
air SAR Units land SAR Units | marine SAR air/surface) land search and direct communications not
Units rescue available

In respect of aircraft on the International RCC RCC Police RCC RCC RCC RCC
Civil, National Civil (VH) and Recreational
Aviation Australia (RAA) registers; and
manned space vehicles.
In respect of ADF aircraft and foreign RAAF RAAF As arranged by | RAN RAAF RAAF RAAF
military aircraft in the Australian SRR RAAF/Army
(Other than ADF ship borne aircraft) authorities
In respect of ADF and foreign military RAN RAN As arranged by | RAN RAN RAN RAN
ships and submarines and ship borne RAN/Army
aircraft authorities
In respect of ADF and foreign military Army Army As arranged by | RAN Army Army Army
personnel in a land environment Army

authorities
In respect of pleasure craft and fishing Police (a) Police Police Police Police Police/ RCC Police
vessels at sea and commercial/charter (b) RCC
vessels that come under the jurisdiction © ADF when
of the State or Territory, unregistered service aircraft
aircraft (See Note 1), persons missing in are involved.
a land or coastal environment, land (see note 2)
vehicles, persons and vessels on inland
waters, and all non-military vessels in port
In respect of vessels other than those for RCC RCC Police (a) RCC RCC RCC RCC
which the police and defence force are (b) Police
responsible See note 3
In respect of unidentified distress beacon | RCC RCC Police (a) RCC RCC RCC RCC
alerts (b) Police

See note 3

Notes:

Version 7 2010

1: Overall coordination responsibility may , if necessary, be transferred to or from Commonwealth and State/Territory, by agreement, during the
conduct of a search and rescue mission
2: RCC involvement shall apply when Police have requested RCC to 1, Accept coordination of the air search; and/or 2, arrange for the provision of

aircraft.

3: Police involvement shall apply when RCC have requested Police to 1, Accept coordination of surface air search; and/or 2, arrange for the
provision of marine SRU Units
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Appendix C

INTER-GOVERNMENTAL AGREEMENT ON NATIONAL SEARCH AND RESCUE RESPONSE

ARRANGEMENTS

This AGREEMENT is made on the 30th day of June 2004.

BETWEEN

THE COMMONWEALTH OF AUSTRALIA

THE STATE OF NEW SOUTH WALES

THE STATE OF VICTORIA

THE STATE OF QUEENSLAND

THE STATE OF WESTERN AUSTRALIA

THE STATE OF SOUTH AUSTRALIA

THE STATE OF TASMANIA

THE NORTHERN TERRITORY OF AUSTRALIA

THE AUSTRALIAN CAPITAL TERRITORY

(‘The Parties’)

Definitions:

‘AMSA’ means the Australian Maritime Safety Authority

‘Australian search and rescue authority’ means the Australian Maritime Safety Authority.

‘Australian Emergency Manual for Land Search Operations’ is the Australian Emergency Manual

for Land Search Operations endorsed by the National SAR Council as the standard reference

used by search and rescue authorities for land search operations.

‘State and Territory search and rescue authorities” means the following agencies nominated by

each Party to this agreement:

The New South Wales Police by the State of New South Wales;

The Victorian Police by the State of Victoria;

The Queensland Police by the State of Queensland;

The Western Australian Police by the State of Western Australia;

The South Australian Police by the State of South Australia;

The Tasmania Police by the State of Tasmania;

The Northern Territory Police by the Northern Territory;

The Australian Federal Police by the Australian Capital Territory; and

The Australian Federal Police for the territories of Jervis Bay, Christmas Island, Cocos (Keeling)

Islands, and Norfolk Island.

‘National SAR Council’ means the National Search and Rescue Council as constituted in

accordance with paragraph 4 of this agreement.

‘National Search and Rescue Manual’ means the National Search and Rescue Manual endorsed

by the National SAR Council.

‘Vessels’ and ‘craft’ do not include vessels and craft of the Australian Defence Force.

Recitals:

Whereas

A The Parties are agreed that there should be a record of the National Search and Rescue
Response arrangements for coordination of resources to be used in search and rescue
operations and to promote continued cooperation in the provision of search and rescue
services between the Australian authority and the State and Territory authorities with
responsibility for search and rescue.

Version 7 2010 159



National Land Search Operations Manual

B. The Parties are agreed that this agreement should formally recognise the administrative
and funding arrangements underpinning the operation of the National Search and
Rescue Response Arrangements to ensure that:

(i)  Australia’s obligations under international conventions and agreements relating to
search and rescue are fulfilled;

(i) The national approach to search and rescue coordination under the National
Search and Rescue Response Arrangements is continued and strengthened;

(iii) The National Search and Rescue Manual is formally recognised as the standard
reference for use by the Australian and the State and Territory search and rescue
authorities;

(iv) The division of responsibility between the Parties is clear in responding to
particular types of search and rescue incidents involving persons, vehicles, vessels
and aircraft on land and at sea, in accordance with the National Search and
Rescue Manual; and

(v)  Mechanisms are in place to ensure that decision making under the National
Search and Rescue Response Arrangements is cooperative and that the Parties
obligations under the Arrangement are met.

C. The Parties are agreed that this agreement should replace the exchange of
correspondence in 1977, in which the Commonwealth, States and Territories agreed to
the terms for conduct of maritime search and rescue, entitled: Agreement in relation to
Search and Rescue Operations Around the Australian Coast.

D. The Parties note that AMSA, established under the Australian Maritime Safety Authority
Act 1990 as a Commonwealth statutory authority, has legislative responsibility for the
provision of a national search and rescue service in a manner consistent with Australia’s
obligations under the:

- Convention on International Civil Aviation, 1944 (‘Chicago’ Convention);

- International Convention for the Safety of Life at Sea (SOLAS) (the Safety Convention);
and

- International Convention on Maritime Search and Rescue, 1979 (the SAR Convention)
E. The Parties are agreed that the essential elements of the arrangements for coordination
of resources for search and rescue operations are:
(i) continuation of the National Search and Rescue (SAR) Council as the main
coordinating body for Australian search and rescue operations;
(ii) continuation of the National SAR Council sponsorship of the National Search and
Rescue Manual;
(iii) continuation of the Australian and State and Territory search and rescue authorities
following the cooperative arrangements described in the National Search and
Rescue Manual; and
(iv) continuation of the existing division of responsibility between the Commonwealth
and the States and Territories for search and rescue in relation to persons, vehicles,
vessels and aircraft on land and at sea.
NOW IT IS AGREED BY ALL PARTIES AS FOLLOWS:
OPERATION OF THE AGREEMENT

1. The Agreement will commence on the date it is signed by the Parties representing the
Commonwealth, the States and the Territories.
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10.

11.

The Parties will take such action as is provided for by this Agreement and as is otherwise
required to achieve the objectives of the National SAR Response Arrangements in
accordance with the roles and responsibilities set out below.

SCOPE
This agreement is intended to provide guidance to all signatory Commonwealth, State
and Territory agencies.

OPERATION AND FUNCTION OF THE NATIONAL SAR COUNCIL

The Parties agree that the National SAR Council will continue to be the national
coordinating body for search and rescue operations. The functions of the National SAR
Council are to:

(i) oversee search and rescue arrangements within Australia’s search and rescue
regions consistent with the National Search and Rescue Response
Arrangements.

(ii) sponsor the National SAR Manual detailing agreed search and rescue response
and coordination arrangements in Australia.

(iii) oversee the ongoing effectiveness of the cooperative arrangements between

the search and rescue authorities.
Membership of the Council comprises representatives of the Australian search and
rescue authority, the State and Territories search and rescue authorities, and
representatives from the Australian Defence Force.
The National SAR Council is chaired by AMSA as the Australian search and rescue
authority and the secretariat for the Council is provided by AMSA.
Each member bears its own costs and expenses incurred in the course of Council
business.
The Council meets at least annually and may conduct its business out of session,
providing a record is agreed between members affirming the decisions made out of
session. Meetings may be held by teleconference or videoconference. Notice of
meetings and agendas will be given at least one week in advance, unless otherwise
agreed by the members. Meetings will not be held unless a majority of members are
able to attend.
The Parties will encourage the representatives from their search and rescue authorities
to provide a whole-of-government perspective and not just the views of their respective
agencies.

AUSTRALIAN SEARCH AND RESCUE AUTHORITY

The Australian search and rescue authority will continue to have primary responsibility

for coordinating search and rescue operations for:

(i) international civil aircraft, manned space vehicles, and aircraft on the Civil
Aviation Safety Authority (CASA) and Australian Ultralight Federation (AUF)
registers; and

(ii)  persons on or from a ship other than a pleasure craft or fishing vessel in distress at
sea.

The Australian search and rescue authority will be responsible for any liaison with

international search and rescue authorities that may be required in response to a search

and rescue operation.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

STATE AND TERRITORY SEARCH AND RESCUE AUTHORITIES

The States and Territories search and rescue authorities will continue to have primary

responsibility for coordinating search and rescue operations for:

(i) persons and vehicles on land;

(i)  persons and vessels on inland waterways and in waters within the limits of the
ports of the relevant State or Territory and for fishing vessels and pleasure craft
within a port or at sea;

(iii)  aircraft not included in the CASA and AUF registers including ultralights, para-
gliders, hang-gliders, and gyrocopters; and

(iv) land searches for missing registered civil aircraft in support of the national search
and rescue authority.

The State and Territory search and rescue authorities will coordinate volunteer rescue

organisations within their respective jurisdictions.

COOPERATIVE ARRANGEMENTS

The search and rescue authority first becoming aware of a search and rescue incident
shall take all necessary action until responsibility can be handed over to the relevant
search and rescue authority under clauses 10 and 12 of this agreement.
When a number of authorities contribute to a search and rescue operation, one search
and rescue authority will have overall coordination responsibility and the others will act
in support in accordance with the procedures established by the National SAR Manual.
If an aviation or maritime search and rescue operation for which a State or Territory
search and rescue authority is primarily responsible over-reaches that authority’s
capabilities, overall coordination may by mutual consent be transferred to the
Australian search and rescue authority in accordance with the procedures established
by the National SAR Manual. No SAR authority will unreasonably refuse the transfer of
overall coordination.

RESOURCES AND FUNDING

The Australian and the State and Territory search and rescue authorities shall each

provide, without charge unless otherwise agreed, such assistance or facilities as

reasonably may be requested by the authority with primary responsibility for

coordinating the search and rescue operation.

A search and rescue authority that hires or requisitions privately owned facilities for a

search and rescue operation shall, unless otherwise agreed between the authorities,

bear any costs of hiring or payment of compensation for such requisitioning.

The costs of a search and rescue response to an activated distress beacon will be borne

by the search and rescue authority that tasks the search and rescue facility.
AMENDMENT AND TERMINATION

The Parties to this Agreement may at any time review this Agreement and, if they
unanimously decide to terminate it, do all that is practicable to terminate it.

The Parties to this Agreement may at any time decide unanimously to modify this
Agreement and will take all practical steps to give effect to their decision by executing a
replacement Agreement.
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SIGNED by
The Honourable JOHN ANDERSON, MP

Minister for Transport and Regional Services for the Commonwealth of
Australia

s
=

Senator the Honourable CHRIS ELLISON
Minister for Justice and Customs for the Commonwealth of Australia.

The Honourable JOHN WATKINS, MP
Minister for Police of the State of New South Wales.

%\/%f&m&m

Mr BILL WOOD MLA
Minister for Police and Emergency Services of the Australian Capital
Territory.
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The Honourable ANDRE HAERMEYER MP
Minister for Police and Emergency Services of the State of Victoria.

///4;,,,

The Honourable JUDY SPENCE MP
Minister for Police and Corrective Services of the State of Queensland.

The Honourable MICHELLE ROBERTS MLA

Minister for Police and Emergency Services of the State of Western
Australia.

Pl done ot

The Honourable DAVID LLEWELLYN, MHA
Minister for Police and Public Safety of the State of Tasmania.

—

The Honourable KEVIN FOLEY, MHA
Deputy Premier and Minister for Police and Emergency Service of
the State of South Australia.

K*);ﬂ—r/

The Honourable PAUL HENDERSON, MLA
Minister for Police, Fire and Emergency Services of the Northern
Territory of Australia.

0
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Appendix D

TRANSFER OF SAR COORDINATION

Transfer

l, on behalf of the
(Representative of the SAR Authority) (Authority)
Hereby formally request the transfer of overall coordination in accordance with paragraph 1.28 of

the National Land Search Manual for the Search and Rescue action:

(Details of incident and location)
To with effect
(Receiving Authority) (Date/Time group UTC)

(Signature/Date/Time Group)

Acknowledgement

l, on behalf of the
(Representative of the SAR Authority) (Authority)
Hereby formally acknowledge and accept/ acknowledge and reject (If rejected for the following

reason(s)):

(Signature/Date/Time group)

Coordinating Authorities:

Overall Coordination:

Coordinator Land Search:

Coordinator Air Search:
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Appendix E

Search Urgency Assessment

Incident:

Date Completed: Time Completed: Initials: Date:

A. Subject Profile Score

Number of Subjects

1 person 1
2 people
3 or more people 3

Age

Very young (<10yrs) 1
Very Old 1
Other 2-4

Medical Condition

Known illness requiring medication
Suspected illness or injury

Healthy

Potential vision impairment

—_— W N =

Physical Condition

Unfit 1
Fit
Very Fit 3

B. Clothing Profile

Inadequate or insufficient 1
Adequate
Very Good 3

C. Equipment Profile

Inadequate for activity/environment
Questionable

Adequate

Very well equipped

AW NN =

D. Experience Profile

Not experienced — not familiar with area
Not experienced — knows the area
Experienced — not familiar with area
Experienced — knows the area

AW N —

E. Weather Profile

Existing hazardous weather
Predicted hazardous weather — 8 hours or less
Predicted hazardous weather — more than 8 hours

AW N —

No hazardous weather predicted

F. Terrain Profile

Known hazards

Difficult terrain

Few hazards

Easy terrain — no know hazards

AW N =

Total

9-17 Emergency Response 18-27 Measured response 28-33 Evaluate & Investigate

Note: If any individual category above is rated as ONE (1), regardless of its total — the search could require an emergency response.

Remember: The lower the number the more urgent the response.
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Appendix F

Missing Person Questionnaire

Incident: Date: ‘ Time:
Surname: Given ‘ names:
Address: Telephone:

Mobile:
DOB: Ethnicit y: Sex:
NOK: Telephone:
Hgt: Wgt: Bld: Eyes: Cm p: Beard Scars: Hair: Lgth:
Hiker Exp: Climber Exp: Swim Exp:
Snow Exp: Military Exp: Camping Exp:
First Aid Trn: Map/Compass Trn: Knowledge of area:
Smoke: Drink: Fears: Lost before: Action then:
Shirt: Jumper: Trous ers: Jacket: Raingear: Hat:
Shoes: Sole pattern: Scarf: Glasses: Wa tch: Jewellery:
Other Clothing: Clothes for dog scent:
Pack: Colour: Tent: Colour: Slp Bag: Colour:
Water Bottle: Colour: Torch: Colour: Slp mat: Colour:
Knife: Matches: Compa ss: Firearm: Fishing gear: Camera:
Ropes: Climb Equ: Kayak: Radio AM: Radio CB: PLB:
Map: Food:
Name: Scale: Num ber:
Vehicle Reg No: Make/Model: Colour:
Medical History: Physical Problems: Psy ch Problems:
Medication: Amount carried: Consequences:
Doctor: Address: Telephone:

Family Problems: (Financial, family)

Request for Aid (Welfare)

Person to notify if found ALIVE:

Address: Telephone:

Person to notify if found DEAD:

Address: Telephone:

Remarks:

Name: Rank:

Station:
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Appendix G

Object Questionnaire

SAR Number: ‘ Date/Time:

Description of Object: (If photo/drawing is available please attach)

Make: Model: Reg/Serial No:

Colour: Dim ensions: Weight:

Special Markings/Identifiers:

Does this object pose any dangers to humans, animals or the environment? If so describe in detail:

Who can be contacted to provide expert advice?

Name: Organisation: Telephone Number: Fax No:

What action is to be taken by searchers if object found?

Information provided by:

Name: Organisation: Telephone Number: Fax No:
Remarks:
Name: Rank: Section/Station:
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Appendix H

Land SAR Checklist

Maintain chronological action log: (Who spoken to? Times, Dates)

Missing person Questionnaire:

‘ ‘ Completed:

Search Area:

Terrain

Hazards

Communications

Assessment of scenarios

Availability of resources

What’s been done to date

Isolate/Contain area

Local SAR Plan

Weather (www.bom.com.au)

At present

Forecast

Sunset/sunrise

Potential hazardous weather

Search Urgency

Complete Search urgency Form

Determine appropriate response

Update briefing to Insp/Sen Sgt/Duty
Officer

Update RCC

Advise Media Section

Advise Coroner (If death)

Advise SES and other resources

Field Search Headquarters

Set up Field Search Headquarters

Suitable location

Access Parking
Transport Communications
Facilities Equipment
Missing Person Locations
Confirm Initial Planning Point IPP Last Known Point LKP
Point Last Seen PLS
Lost Person behaviour LPB
Establish distances Characteristics
Likely search areas Medical considerations
TFFS POM
Mapping

Suitable maps

Mark IPP, LKP, PLS

Areas searched

Areas to be searched

SITREPS:
To local command SAR Command
OIC Media
NOK Other agencies
Planning:
Identify Operations Commander (Liaise Identif y SMC
with same)

Search appreciation conducted

Designate sub roles

21C

Planning member
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Land SAR Checklist

Intelligence member

Log keeper

Communications member

Logistics member

Consider Criminal Investigation Branch if NOK Liaison officer
suspicious
Establish White Board Establish Communications Plan

Updated weather information

Mapping/tasking

Identify search areas (Manageable in 4-
6hrs)

Consider Mattson Consensus

Allocate Operational periods for future
taskings

Resq

ue Plan

Allocate resources to teams

Brief Search Personnel

Team leader Briefings

SMEAC Emphasise clues
Calling method Description/clothing
Search method SITREP requirements
Questions? Understood Rescue Plan
Actions on
SITREPS:

To local command SAR Command
OIC Media
NOK Other agencies

Search patterns
FAST Teams Static Teams (SES Light trailer)
Road Blocks Patrols
Track Traps Broad Sweeps

Sound Sweeps

Night Search

Contact Search

Line (Parallel) Search

Records
Action log Equipment issued log
Radio log Search team records

Personnel records- Attendances

Intelligence Records

Update Map/Chart/white boards

Daily summary of personnel

Debrief

Thoroughness of search

POD

Mark searched areas on map

Team leader to sign search record

Clues

Further areas to search

Issues raised

Download GPS information

Manage welfare

Future

Issues

Allocate time callout for more resources

Search/rescue plans

Evacuation plan

Operational periods

Change over of staff/SMC

Equipment/fuel

Conclusion of SAR Operations -

At the conclusion of a SAR operation due to a target being located or the operation is suspended

when a target is not located, the designated SMC should consider the following points and
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Land SAR Checklist

determine the correct course of action.

Confirm information is accurate and target has been located

Alert all SRU — Stand down units

Sign in all members and document any injuries

All appropriate agencies notified

Sitrep to local command

Log assets / resources
Equipment repair & return

NOK Notified

Insure they are updated regularly.

Appoint a liaison member

Ensure active participation in process were possible
Prepare NOK for suspension decision at least one day prior

O OOy OOy

Consider bringing in coroner or coroner’s assistant

Involve Police Investigators early - If M/P not located

Consult Doctor — private and independent

Media release

Ensure you communicate correct message if SAR suspended.
Seek advise from Police Media liaison unit

Consider signs or pamphlets left in area — if target not located

O OO

Debrief the MP — document / consider taping

Review who has command — If SMC leaving area

Hazards I.D eg. abandoned vessel — advised shipping

Records collated and filed

If target not located — Document reasons for suspension
Document by - police statement or Specific suspension of SAR documentation
Signed off by district officer or higher

OO o).

Administration / Financial procedures completed

]

Conduct & organize debriefs — Hot & Full

]

Ensure Debriefs documented — Action items identified

Improvements, what went well, further investigation, encourage feedback
Designate actions items to specific members

Full debrief with relevant team leaders within 2 weeks of conclusion

]

Safety issues after search. Driving whilst tired / alcohol

Consider critical incident stress management issues

Letters of thanks to outside agencies
Certificates for good work

Conduct review — conclusion or suspension of SAR operation
By SMC and independent member

Examine search plan

Review planning scenarios

Confirm initial planning point

Evaluated all intelligence

) OO
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Land SAR Checklist

Examine all calculations

Consult other experts — Police/medical/RCC

Review TFFS with all available information

Quality and effectiveness of search

Consult doctor - personnel and independent

Coverage of all areas searched

POD high as desired

Can you justify what has been done or not done?

Never assume anything — information must be confirmed

Consider — 0
Future Case study NATSAR

Review NATSAR manual conclusion of SAR Operations Chapter 7
Exercises in area

Over flights by Helicopter

CONCLUSION OR SUSPENSION - NOT TERMINATION

Resources
RCC Local Police
Command Truck Dog Squad
Mounted Unit Radio Techs
Field Catering Media Unit
Psychologist Forensic Unit
Scenes of Crime Unit RCC
DACC Ambulance
SES Fire Service
Cave/Mine rescue Salvation Army
Surf Life saving Volunteer Marine Rescue
Coast Guard Ski Patrol
Customs BOM
Harbour master
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Appendix |

Lost Person Behaviour

Lost Person Behaviour (LPB) has been derived from many studies and statistics gathering from
search and rescue groups in many countries of the world. It has been found that certain categories
of missing persons tend to have similar characteristics with respect to being lost. These categories
have been broken down into the following groups:

a. Children 1-6 years of age
b. Children 7-12 years of age
c. Youths 13-15 years of age
d. Despondents or Suicide

e. Psychological lliness’

f. Developmental Problems
g. Alzheimer’s and Dementia
h. Hikers and Walkers

These are the most common groups of missing persons likely to be the subject of a search in
Australia.

There have been numerous studies on missing person behaviour with the most recent being Robert
Koester (ISRID) International Search and Rescue Incident database www.dbs-sar.com collating

thousand of incidents, statistics and previous studies for an international database. This information
is continually being analysed and updated with Koester currently dividing missing person statistics to
eco regions around the world that will enable more defined distances of travel for particular areas
such as Victoria, a temperate terrain, as opposed to Northern Territory a hot dry terrain. The only
specific Australian project on missing person behaviour was the SARBAYES project which was
completed by Charles Twardy: http://sarbayes.org/natsar.pdf.

Overseas studies also look at other categories such as hunters, skiers and miscellaneous adults. The
three main LPB studies used for this manual have been taken from the UK, USA and Canada.
Although Australia has many links with the UK and the majority of our citizens have a British
background we are a more mobile and active society more closely resembling Canada in our lost
person behaviour. These tables have been prepared as a guide only and are a compilation of studies
in the above countries. They represent the statistical properties and characteristics of missing
persons and what could be expected of them when they are lost.

This information can be used as the basis of search planning when no other information is available.
Obtaining a good profile of the target person will assist the SMC in determining whether that
person/group fits into the known behavioural patterns of the various categories studied. If so then
further planning can be carried out on the information contained within this section. The SMC must
always be aware that not everyone will adhere to these profiles. As can be seen in the distances
travelled, 80% are within a relatively small area while the last 20% of persons in each category tend
to travel much greater distances.
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The studies show what the majority will do, there will always be someone outside the box who will

do the opposite of what is expected.

Children 1-6 years

opo o

Characteristics: 1-3 year olds

Have no concept of being lost.

Navigational skills are non-existent

Will wander aimlessly

Will not often respond to commands or whistles.

Will tend to find shelter, which increases their survivability.

Characteristics: 3-6 year olds

a. Have an idea of being lost and will endeavour to return to home or to a
familiar place.

b. Will panic, which may cause them to become further lost.

c. Explorations are usually one way, as a result of not comprehending to need to
make a return journey.

d. Will tend to remain on tracks or what they perceive as tracks. Not always
visible to taller adults.

e. Are considerably more mobile than smaller children.

f. May have been following an adult or animal prior to getting lost.

Tendencies:

a. Will often seek out a place of shelter. Thick bushes, tables, old vehicles or
appliances, caves.

b. Difficult to detect.

c. Will rarely self help or walk out.

Strategies:

a. Urgent response

b. Confinement is a low priority.

c. Passive techniques are not often successful.

d. Dogs may be helpful if used quickly.

e. Checks of places of highest probability to be made initially.

f. Teams to run main tracks and trails.

g. May require getting down onto hands and knees to identify other less obvious

tracks.

Where located statistically:

a. Habitation 25%
b. Building/shelter 25%
c. Open ground  25%
d. Fence line, hedge, wall 12%
e. Water, waters edge 12%
%of 110%20% 30% 40% 50% 60% 70%  80% 90% | 100%
catego
ry
?lf:i?lc 0.470.54 0.610.72 0.95 1.16 1{51 1.89 2.27 |2.65
LKP
(KM)
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Children 7-12 years

Characteristics:
a. Have developing navigational skills.
b. Are developing mental pictures of their environments, which are often inaccurate and

highly distorted.

c. Often become lost while attempting a short cut.

d. Often become lost while ‘role playing’ or adventuring.

e. Often become upset upon being lost and will act irrationally.

f.  May attempt to track run which can take them further from their LKP.

g. Will act more rationally if with a friend or sibling.

h. Will often attempt to self help, not always successfully.
Tendencies:

a. Will mostly stay on tracks or trails.

b. May seek out favourite places, hideouts etc, check with friends

c. May seek out known landmarks, lookouts, high points, places they have been to in the

past, lakes, ponds, areas where vegetation changes such as forest edges.

Strategies:

a. Urgent response

b. Confinement is a high priority

c¢. FAST and Reconnaissance teams to highest probability areas.

d. Use dogs if available

e. Passive techniques are not often successful.

Where located statistically:

a. Habitation 35%
b. Building/shelter 23%
c. Road 18%
d. Open ground 12%
e. Water, waters edge 12%
f. Forest/woods 4%
% of 10% 20% 30%40%  50% 60%  70% 80%  90%  100%
category
gci)sr:nce 1.121.29 1.46 1.68 2.10 2.62 2.97 4.24 6.78 8.00
LKP
KM)
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Youth 13-15

Characteristics:

Don’t often travel far.

50 e a0 o

May panic if alone

Moderately developed navigational skills
Often become lost as part of a group engaged in exploring.

Often respond to attractant techniques.

Often seek familiar locations by direction sampling.
Will act more responsibly as part of a group.

Will often attempt to self help.

Tendencies:

a. Will mostly stay on tracks or trails.

b. May seek out favourite places, hideouts etc, check with friends

c. May seek out known landmarks, lookouts, high points, places they have been to in the
past, lakes, ponds, areas where vegetation changes such as forest edges

Strategies:
a. Urgent response
b. Confinement is a low priority unless MP is alone
c. FAST and Reconnaissance teams to highest probability areas.
d. Use dogs if available
e. Passive techniques are not often successful.

Where located statistically:

a. Habitation 26%
b. Building/shelter 21%
c. Forest/ woods  21%
d. Track 11%
e. Forest edge or clearing 11%
f. Road 5%
g. Stream/waterway 5%
% of 10% |20% |[30% [40%50% 60% 70% 80% 90% 100%
category
];(i)sg‘nce 0.56 |0.72 |0.87 | 1.131.802.68. 3.734.82 5.917.00
LKP
(KM)
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Despondents
Characteristics:
a. Don’t often travel far, but intent to be alone
b. Often located a border of two types of terrain and/or vegetation boundary
¢. May head for a scenic location or well known beauty spot.
d. Locations are often well known to MP, check with family
e. Rarely located in dense underbrush or trees.
f. Rarely respond to call and whistles and may hide.
g. Very high fatality rate
h. Drugs and/or alcohol often involved.
Tendencies:
a. Go to high points or scenic locations.
b. Well known or favourite places.
c. Terrain interfaces
d. Group 1- merely seeking to get out of sight.
e. Group 2-will seek out a specific location, significant to their life.
f. May travel further.
Strategies:
a. Investigation important
b. Obtain a good subject profile from family and friends.
c. Urgent response
d. Thorough search of a small area
e. Confinement is a low priority
f. Passive techniques not successful
Where located statistically:
a. Habitation 21%
b. Water/water’s edge 18%
c. Forest/woods 16%
d. No trace 13%
e. Building/shelter 12%
f. Road 11%
g. Forest edge/clearing 8%
h. Open ground 7%
i. Stream 4%
j- Path 3%
k. Wall, hedge, fence 1%
% of 10% | 20% | 30%40% 50% 60%  70% 80%  90% 100%
category
?ismnce 0.00 | 0.16 | 0.160.24 0.32 (.40 1.20 2.00 6.40 32.00
rom
LKP
(KM)

A small percentage of all persons who go missing do so with the intent of committing suicide. The
reasons for this are beyond the scope of this document but a wide and varied. The SMC should
consider whether the MP is genuinely at risk of taking their own lives and what strategy should be
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used. Studies have shown that there is a strong link between depression and suicide. The two
strongest indicators that a depressed person may contemplate suicide are:
a. They have left a suicide note indicating their intentions of taking their own lives.
b. They have recently talked about taking their own lives.
The SMC needs to obtain a detailed profile of the target person. There is often something in their
background that is either the cause or trigger for them to contemplate suicide. Problems to look for
are:
e Relationships
e Finances
e Sexual
e Employment
e Education

e Medical
e Mental health
e Addictions

If someone who is suffering depression has indicated an intention to take their own life, and has one
or more of the above triggers present, there is a high probability that the person poses a high risk of
taking their own life. The risk is normally low pre teens and increases during puberty and
adolescence, reaching a peak in the mid twenties and remaining relatively constant until old age.

Religious conviction may be an indicator of suicide intent. Strongly Christian believers are less likely
to commit suicide. Those with no religious believes have a high tendency towards suicide. In some
religions, such as Judaism, Islamic, Hindu, Shinto, suicide is a valid way to depart earth.

If there is a suicide note, the contents may provide important information regarding where and how
the person intends to suicide. It may provide specific information about a favourite or known
location. It may also indicate that they will not be found which may point out that they will be in a
secluded or difficult to reach location. The presence of a note does not automatically mean that the
target has committed suicide as some people sue these notes for shock tactics to get attention or
they change their minds and not follow through.

Gender is very important in determining whether suicide is a possibility. Men are three times more
likely to take their own lives than women (ABS 2006). Men, 18-45, are the greatest at risk. Within
the men group Aboriginal and Islander males are at a higher risk than average. Hanging is the most
popular method (51%), with poisoning by drugs (15%) and poisoning by other methods such as car
exhaust (16%) following. Jumping from high buildings, drowning, firearms etc account for the
remainder. Married men are less likely to commit suicide.

Once a person has reached the decision to commit suicide they generally want to carry it out as soon
as possible for the least amount of effort. Access to the means to do so should be investigated by
the SMC as this may determine how and where it may take place.

There are many recorded instances where an adult has gone missing with their children. The killing
of the children prior to suicide is not uncommon.

With the increased mobility of today’s young people it is often difficult to obtain sufficient details of
a missing person because they have not established a close circle of friends. Computer sites such as
‘You tube’, Face Book’ and ‘My space’ may provide details about a missing person and any intentions
that they may have.
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Psychological lliness

Characteristics:
a. May be evasive and run or hide

b. Often not respond to their name
c. Rarely travel purposely to a target
d. Medication or lack of it may be a problem.
e. May be frightened of authority and of being found
f. Can be aggressive
g. Not actually lost in the normal sense.
h. Difficult to predict behaviour
Tendencies:

a. Do not often penetrate forest or thick undergrowth
b. Will seek shelter and seclusion
c. May walk out when ready

Strategies:
a. Check all buildings and places of shelter/seclusion
b. Check drains, streams and tracks.
c. Obtain profile by talking to family, friends and medical experts.
d. Dogs may be of use.
e. Containment a priority
f. Re search areas and tracks
g. On going search of buildings as target may return to areas already searched.

Where located statistically:
a. Water/waters edge 19%

b. Habitation 19%

c. Road 14%

d. Building/shelter  14%

e. No trace 9%

f.  Open ground 9%

g. Stream 5%

h. Wall, hedge, fence 5%

i.  Forest edge/clearing 5%
% of 10% | 20% |30% |40%50% 60% 70%  80%  90% 100%
category
fDiStance 0.00 |0.16 |0.40 | 0.500.640.80 1.603.20/6.00 12.80
rom
LKP
(KM)
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Developmental Problems

Characteristics:
a. lack the concept of being lost
b. Cross between young children and Alzheimer’s.
c. Generally good survivability
d. Do not often respond to names or other signals.
e. May also have a physical impairment.
f. Rarely travel to a specific target but will seek shelter
g.  Will often penetrate thick forest and undergrowth
h. Will often run away and avoid searchers.
Tendencies:
a. Not route orientated.
Strategies:
a. High urgency
b. Obtain profile from family
c. Dogs may assist
d. Detailed ground search
e. Check streams and drains
f. Re searching areas is important.
g. Check buildings etc ongoing.
Where located statistically:
a. Habitation 27%
b. Forest 23%
c. Building/shelter 14%
d. Forest 9%
e. No trace 9%
f.  Open ground 4%
g. Path 4%
% of 10%20%  30% 40% 50% 60%  70%  80%  90%  100%
category
fDiStance 0.00 0.16 0.30 0.40 0.80[1.20 1.60 2.80 4/80 6.00
rom
LKP
(KM)
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Alzheimer’s/Dementia

a.

Characteristics:

Poor short term memory but may remember things that happened many years ago, such
as address while a child.

b. Impaired ability to rationalise surroundings.
c. Often last seen in their home or a nursing home.
d. May have a previous history of wandering
e. Other physical problems may exist (Limited mobility, poor sight or hearing)
f.  May be seeking a secluded location
g.  Will not attract attention or respond to calls.
h. Possible not concept of being lost
i.  Will not often leave any clues.
j.  Often succumbs to the environment (Hypothermia etc)
Tendencies:
a. Often located a short distance from a road or path.
b. Will often attempt to travel to a place previously known to them.
c. Will be stopped by fences, hedges etc.
d. Will tend to walk on the path of least resistance, downhill, and not often uphill.
e. Can be found in drains or streams due to the low levels.
f.  May remove items of clothing
Strategies:
a. High urgency
b. Early containment is essential
c. Use dogs or trackers
d. Check all drains and low lying areas.
e. Check all fences, hedges and private yards in vicinity
f.  Thorough search of the house, nursing home, and repeat every few hours.
g. Search heavy bush
h. Search previous home locations.

Where located statistically:

a. Habitation 21%
b. Road 18%
c. Open ground 18%
d. Water 10%
e. Wall, hedge, fence 8%
f. Building/shelter 8%
g. Forest 5%
h. No trace 5%
i. Clearing 3%
j.  Stream 3%
% of 10%20%  30% 40% 50% 60% 70% 80%  90%  100%
category
If)ism“’ 0.16 0.]16 0.40 0.50 0.80/0.80 1.10 1.60 2|00 3.20
rom
LKP
(KM)
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Hikers/Walkers

Characteristics:
a. Often track orientated but become disoriented if they miss their track junctions or it is
overgrown and not easily found.

b. Tend to travel further than other categories.
c. At times poorly prepared or experienced for type of walk.
d. Will often attempt to self help by track running or seeking a high spot.
e. May follow paths of least resistance, such as streams and forest boundaries.
f.  May panic and be irrational
g. May look for shelter in poor weather, at nightfall or if injured.
Tendencies:

a. Stay on tracks
b. Seek shelter
c. Seek high ground

Strategies:
a. Containment
FAST and Reconnaissance teams to high probability areas.
Track searches.
Obtain profile and route details
Being clue aware.
Be aware of the potentially large distances the MP could have walked.

me e o

Where statistically located:

a. Open ground 33%

b. Track 24%

c. Building/shelter 11%

d. Road 11%

e. Habitation 7%

f. Fence 4%

g. Forest edge 3%

h. Stream 3%

i. Forest 3%

j.- Water 1%
% of 10% | 20% | 30% 40% 50%60%  70%  80%  90%  100%
category
fDiStance 0.87 1.21 1.551.93 2.332.743.14 564 10.8 7 | 24.00
rom
LKP
(KM)
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Appendix J

Land Search Planning Tables

1. Select speed of Searcher:

Search member speed kph

Skph Consistent walking pace, undulating ground, light vegetation

4kph Steady walking pace partly restrained by vegetation and topography
3kph Walking pace restrained by vegetation and topography

2kph Slow walking pace considerably restrained by vegetation and topography
lkph Dead slow walk severely hampered by vegetation and topography

2. Select search spacing (in kph):

Searcher spacing

50m (0.05km) Open grassland or pasture

40m (0.04km) | Open grassland interspersed with light shrubbery

30m (0.03km) | Open country with low lying scrub and light undergrowth

20m (0.02km) Heavier scrub, medium undergrowth

15m (0.015km) | Heavy scrub, undergrowth to shoulder height

10m (0.01km) Heavy shrub, dense undergrowth

5m (0.005km) Ground visual between searchers

2.5m (0.002km) | Dense undergrowth, ground visual

3. Then calculate: Velocity = Number of searchers x speed in kph.

4. Then calculate Area = Time x Velocity x Spacing

TxVxS
A+ (VxS)
A= (TxS)
=A+(VxT)

A
T
\
S

Eg: What area could | search with 20 personnel, at 5m spacing,
walking at 2kph in 3 hours?
A=TxVxS
A =3hrs x (20 x 2kph) x 0.005km
A = 0.6km?

Search Area Quick Reference.

Eg At 1kph and 5m spacing = 0.005km?/searcher/hour

Speed Area covered in km? at track spacing of:
Kph 2.5m Sm 10m 15m 20m 30m 40m 50m
1 0.0025 | 0.005 0.01 0.015 0.02 0.03 0.04 0.05
2 0.005 0.01 0.02 0.03 0.04 0.06 0.08 0.1
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3 0.0075 0.015 0.03 0.045 0.06 0.09 0.12 0.15
4 0.01 0.02 0.04 0.06 0.080.12 0.16 0.2
5 0.0125 0.025 0.05 0.075 0.10.150.20.25

Air Search Planning Table

Uncorrected Sweep width (Wu) for visual search OVER LAND. ‘WU’ is in kilometres for this table

(Pilots will be able to convert back to NM if necessary).

Human Vehicle
Search Height 0500 1000 | 1500 | 2000 0500 1000 | 1500 | 2000
(fv
2km -0.75 0.75 - - 093 | 1.11 1.3 1.11 | 0.93
5km - 0.75 075 - - 1.3 1.66 2|78 3.15 3.7
10km - 0.75 0}75 - - 1.66 | 2.402{78 3.15 3.7
z‘o 15km - 0.93 075 - - 1.66 | 2.402[78 3.15 3.7
) 20km | 0.75 1}11 093 | 0.75 | 0.75 1.66 2|40 2.78 | 3.15 3.7
:5 25km | 0.75 1}11 093 | 0.75 | 0.75 1.66 2|40 2.78 | 3.15 3.7
(e 30km | 0.751}11 093 | 0.75 | 0.75 1.66 240 2.78 | 3.15 3.7
. 2 35km | 0.75 1}11 093 | 0.75 | 0.75 1.66 240 2.78 | 3.15 3.7
> 40km | 0.75 1}11 093 | 0.75 | 0.75 1.66 2|40 2.78 | 3.15 3.7
55km | 0.75 1}11 093 | 0.75 | 0.75 1.66 240 2.78 | 3.15 3.7
75km | 0.75 1{11 093 | 0.75 | 0.75 1.66 240 2.78 | 3.15 3.7
90km | 0.75 1}11 093 | 0.75 | 0.75 1.66 2|40 2.78 | 3.15 3.7
Vegetation Correction Factor (Ve)
Vegetation Human Vehicle
Less than 15% (Open areas or scattered shrub) 0.8 1.0
15% to 60%  (Medium scrub or forest) 0.5 0.7
60% to 85%  (Dense scrub or forest) 0.3 0.4
Over 85% (Rain forest) 0.1 0.1

Cloud cover correction factor: Shadows cast by scattered and broken clouds are a distracting influence on observers.

Compensate for this by rounding down the corrected sweep width when the sky is partially obscured.
Eg. Target is a missing person, Vis = 20km, Search height is 1000ft, vegetation is 15-60%
Corrected Sweep Width(W) = Wu x Ve
W =0.93x0.5
W = 0.465km

Most Common Applications:
Land searching for
1. Missing person in relatively open terrain = SEARCH HEIGHT 500ft
(Farming country, desert areas) TRACK SPACING 500m
2. Missing vehicle in relatively open terrain = SEARCH HEIGHT 2000ft
TRACK SPACING 3km
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Appendix K

Additions to Naismith’s Rule:

Land Speed/Time Calculations

Terrain Speed Per minute equivalent
Road Skph 100m each 1.2 minutes
Track 4kph 100m each 1.5 minutes
Trail 3kph 100m each 2.0 minutes
Off Track 2kph 100m each 3.0 minutes
Scrub lkph 100m each 6.0 minutes

Ascending: Add 1.2 minutes per 100m for overall time taken (Equivalent to 1hr every 500m ascent)

Descending: Add 0.6 minutes per 100m for overall time taken (Equivalent to 1hr every 1000m
descent)

Fatigue 2 hours add 10 minutes
3 hours add 25 minutes
4 hours add 40 minutes
5 hours add 60 minutes

In the past two decades much work has been devoted to modifying Naismith’s rule to meet modern conditions. One such

system is to utilise Naismith's Rule to calculate a time then apply Tranter’s Corrections when working out a possible search

area.

Time taken to climb 300m in 800m

Indiv Times taken in hours estimated using Naismith's Rule

idual

fitne 2 3 4 5 6 7 8 9 |10 (12 |14 | 16 | 18 | 20 | 22 | 24
ss in

minu

tes

15 1 1.5 2 225|135 45 | 55 |68 (78|10 13 145 |17 | 195 |22 |24
very

fit

20 125 | 225 [ 325 | 45 |55| 65 (77588 |10 (13|15 |17.5| 20 | 23

25 1.5 3 425 | 55 | 7 | 85 10 |12 | 13 | 15| 18

30 2 35 5 |6.75/85|105|125| 15

40 275 | 425 |575| 75 |95 115

50 3.25 | 475 | 65 | 85 Too much to be attempted
unfit

Limit line

The fitness level in the first column is the time it takes to climb 300m in 800m and can be determined through

series of trials.
The following corrections to Tranter’'s Corrections should also be made for the following conditions:

20kg load being carried Drop one fitness level

Conditions underfoot Drop one level or more according to conditions

Conditions overhead Drop one level for journey at night or if wind is blowing
against you
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Appendix L

Probability of Detection (Land)

Caveat: POD for land is a new concept within Australia. It is more common in Canada, UK and New
Zealand. The theory behind this is based on the Marine POD. The theory and mathematics is
scientifically sound though has yet to be tested in a legal situation within Australia.

Area of Search: Area of Search (S) is the actual area, in square kilometres, to be searched by a
particular team. The desired effective sweep width is a function of detection capability. The more
difficult the target to detect, the closer the searchers should be. Decreasing the sweep width
increases the POD, but at the expense of reducing the area searched in a given time. There is a limit
to which S may be reduced due to the limits of search unit navigation ability and accuracy. The
optimum sweep width is one which permits the maximum expectation of target detection in the
available time, or is consistent with the economic employment of search units. Whenever possible
the Area Searched (W) used should be equal to the Area of Search (S)
Coverage Factor (C): The coverage for a land search is a relationship between Area Swept and the
Area of Search. The relationship is termed Coverage Factor.

Coverage Factor (C) = Area Swept (W)

Area of Search (S)

The relationship between Area Swept and the Area of Search determines the Probability of
Detection (POD). The area swept is the actual area that was covered by the searchers, while the
area of search is the area given to that team to search. Higher coverage factors indicate that a search
has been thorough and offer a higher probability of target detection, however the higher POD is not
proportional to the extra search effort required. Where possible the SMC should be aiming for a
coverage factor of 1. This means that the actual area searched will equal the area that had to be
searched. There will be many occasions when terrain, time limitations, large search area, or
shortage of searchers will prevent this. These situations will need an alternative approach that
balances the factors of available search hours, size of area and C.

Area Swept (W)

Sweep Width = Spacing # Search Horizon

Search Horizon

Area actually searched

Area Swept.

A coverage factor of less than 0.5 may be unsatisfactory.
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Probability of Detection (POD): Probability of detection (POD) is the statistical measure of search
detection performance. It is a function of Area Swept and the Area of Search and is also conditional
meaning that search planners assume the search target is in the search area. A definite POD exists
for each scan made by a searcher. The probability that a contact will be made in a single scan of a
point on the surface is called the instantaneous POD. The instantaneous POD, repeated by
successive scans as the search unit moves along the track, develops the probability pattern of a
given search. The POD is not uniform over the swept area. In general, it is highest near the searcher
and decreases with distance from the searcher. Although POD is based upon each searcher the end
calculation will pertain to the entire team. POD is a function of the coverage factor (C), which itself
is derived from the relationship of Area Swept and the Area of Search. Increasing search areas for
second and subsequent searches of a particular location will have the effect of increasing the
cumulative POD. The application of this concept results in a progressive increase in the POD of a
target in the most likely sector of the search area by repeatedly searching the original area within
progressively larger areas, a part of each overlaying the original. This thus results in an aggregate
POD after successive searches of part of a probability area. It is not to be thought that early search
effort should be restricted in anticipation of the benefits of the expanded search technique; these
will take time to accrue, and time, in the rescue of survivors, is of the essence. Neither should a
particular search be prolonged unnecessarily in similar anticipation. The concept of expanded
search does allow flexibility in search planning in as much as the desired quality of search, if
unattainable on account of limitations in the availability of search units, may be attained by
repeated effort, while ensuring that the most likely area is rapidly and repeatedly covered. Utilising
the land POD v Coverage Table below it can be seen that, when compared with marine SAR, there is
only one search line which is to be used for all searches. A Coverage Factor (C) of 1.0 will give a POD
of approximately 63%, whereas a Coverage Factor (C) of 0.5 will give a POD of approximately 40%.
Some confusion may exist over this graph. If the area swept and the area of search is the same, the
Coverage Factor (C) will be 1 or 63%. This is because there are always going to be gaps in where
searchers search, refer to the Area Swept diagram on the previous page. The yellow areas are those
searched while the white areas in between are those that were missed. In reality, a searcher has
searched approximately 63% of the area assigned to them. The following example will make this
clearer: There are 2 hours to search an area of 1km2. There is a team of 10 personnel who will walk
at 2kph with a space of 20 metres between searchers. (20m = 0.02km). All measurements need to
be in the same terms, either metres or kilometres.
Area Swept (A) = Time (T) x Velocity (V) x Spacing (S)
i.e. A=TVS
A = 2hrs x (10 searchers x 2kph) x 0.02km
A = 0.8km?

Coverage:
C = Area Swept + Area of search

C = 0.8km? =+ 1.0km?
C=0.8

This figure can now be used in a Land SAR POD Table as shown below. Using the 0.8 on the bottom
line we arrive at a coverage figure of 56%. This is because land search is always a compromise
between spacing and the ability to see objects on the ground. It is almost impossible to achieve a
100% POD for any land SAR.
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POD vs. Coverage
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Technically it is not possible to search an area greater than that assigned so how do you get a
Coverage Factor (C) greater than 1? If you have a 2km? area to search and have the following: 2
hours, 10 searchers walking at 2kph and spacing of 50m.
Using the ATVS formula this will give a Coverage Factor (C) of 1
A = 2hrs x 10 searchers x 2kph x 0.05km spacing = 2km?
C=2km?+2km?2=1=63%

If I increase the number of searchers by 5, but utilise them in the same area:
A = 2hrs x 15 searchers x 2kph x 0.05km spacing = 3km?
C=3km?+2km?=1.5=78%
Although the formula gives a larger area searched, in reality we have searched the original area to a
greater extent, with the five extra searchers. We can increase either the time allowed to search an
area or the number of searchers to increase the C. You can also increase the speed of the searchers
or the spacing between them, which will also give an increased C by searching the same area more
then once. (Twice the speed will double the area searched, or in our case, searching the same area
twice, going up and back. The same will apply if the spacing is increased.) The Land Cumulative POD
Table (At end of this appendix) shows that two searches with an initial C of 0.5 will combine to
produce a total POD of 64%, which is equivalent to conducting one search with a C of 1.0. It can also
be seen that as more searches are conducted within that particular search area the POD slowly
increases, as would be expected. Two searches in a particular area can be worked directly off the
Land Cumulative POD table with the first search POD being entered on the left and the second
across the top. For a third search the cumulative POD for the first two searches is entered into the
left side of the table and the new search POD across the top. Eg. Search 1 has a POD of 40%, search
2 has a POD of 50%. A cumulative POD for these two searches is 70%. Search 3 has a POD of 40%.
Using the 70% from the first two searches on the left of the table and the new POD of 40% across
the pot a three search cumulative POD is 82%. This process is continued for each subsequent
search. From the foregoing, it is apparent that for lengthy and repeated searches when searcher
numbers are limited, a coverage factor of 0.5 offers a reasonable coverage of an expanded area
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resulting, over time, in a good POD. Search of areas at a coverage factor less than 0.5 is not
recommended. Statistically, the target is more likely to be nearer the last known position than in the
extremities of the search area. Application of the expanded search concept ensures that the greatest
search effort is concentrated over the most probable position of the target where the POD is
highest. Clearly, the expanding search procedure is best suited to situations where the approximate
position or, at least, the planned route of the target is known. The projected value of the POD may
be used by a SMC in determining the area of search. Use of POD may also be conveniently made in
describing the results of a search, or part of a search, to interested persons not familiar with search
planning techniques. Should the target not be located within the entire search area, the SMC must
decide whether to continue searching it, recalculate the probability area using alternative data, or
recommend the suspension of search effort.
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Previous POD

Cumulative POD for Land Search

POD this search

% 5( 10| 15 20| 25| 30| 35| 40| 45| 50| 55| 60 | 65| 70 | 75| 80 | 85 | 90 | 95

5|10 15 19 24 29 34| 38 43 48 53 57 62|67 72 76 81 8 | 91 95
10 15 19 24 28 33 37| 42 46 51 55 60 64|69 73 78 82 87| 91 96
15| 19 24 28 32 36 41| 45 49 53 58 62 66| 70 75 79 83 87| 92 96
20| 24 28 32 36 40 44| 48 52 56 60 64 68| 72 76 80 84 8| 92 96
25 29 33 36 40 44 48| 51 55 59 63 66 70| 74 78 81 8 8 | 93 96
30 ( 34 37 41 44 48 51| 55 58 62 65 69 72|76 79 83 8 | 90 93 97
35| 38 42 45 48 51 55| 58 61 64 68 71 74|77 81 8 87| 9 94 97
40 | 43 46 49 52 55 58| 61 64 67 70 73 76| 79 8 8 8| 91 94 97
45 |1 48 51 53 56 59 62|64 67 70 73 /5 78| 8 84 8 8| 92 95 97
50| 53 55 58 60 63 65|68 70 73 75 78 80 8 8 8| 90 93 95 98
5| 57 60 62 64 66 69| 71 73 75 78 80 82| 8 8 8| 91 93 9% 98
60 | 62 64 66 68 70 72| 74 76 78 80 82 84| 8 8| 9 92 94 96 98
65 67 69 70 72 74 76| 77 79 81 83 8 8 |8 | 9 91 93 9 97 98
70( 72 73 75 76 78 79| 8 8 8 8 8 8|9 91 93 94 9% 97 99
75|76 78 79 80 81 83| 8 8 8 8 89| 90| 9 93 94 95 9% 98 99
80| 8 8 8 84 8 8 | 8 8 8|9 91 92| 93 94 95 96 97 98 99
8| 8 87 8 88 89| 90| 9 91 92 93 93 94| 95 9% 9% 97 98 99 99
90| 92 91 92 92 93 93| 9% 94 9 95 96 96| 97 97 98 98 99 99 99
95| 9% 9 9 9 9 97| 97 97 97 98 98 98| 98 99 99 99 99 99 99
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Mattson Consensus

Appendix M

Mattson Consensus Worksheet

Subtotal
Across
Search areas AreaA | AreaB | AreaC | AreaD | AreaE | ROW (2)
Subtotal Down (1)
Consensus Weight (3).
(1) = (2) = weight
Percentage
=(3) x 100 100%
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Appendix N

Land Search Organisation Chart
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Appendix O

Headquarters Layout

U Gate & Registration Point
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Appendix P

Search Communications Net

Search Headquarters
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Depts.
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