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DEDICATION

To the thousands of U.3. Coast Guard Auxiliarists who
have braved the unknown dangers of a search and rescue
mission: and who know, so well, the need for persomnel
trained in the knowledge of saving lives at sea. )
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PREFACE

This text. based on the National Search and Rescue (SAR) Plan, wus prepared to
previde a course of study on common procedures for Search and Rescue (SAR) operu-
tons so that any Basically Qualitied Auxiliarist can effectively accomplish a SAR mission
and act as Onescene-Commander if required. The procedures 2nd technigues herein advo-
cated in conducting SAR operations should be followed. However. they should be
tempered with judgment. having due regard tfor the conditions existing at the time which
may require deviation and resourcefulness. No provision of this course shall be construed
as a barrier to prompt and effective action to relieve distress whenever and wherever
found. The regulations procedures and policies that apply to SAR on a national basis are
explained in detuil. Individual districts have established supplemental methods which
should be considered in teaching this subject.

The original text for Auxiliary Search and Rescue training was excerpted from the
National SAR Manual in 1967 by Past National Staff Otficer Robert A. Pumphrey and
edited by PDCP Benjamin Rivis. Fifth District. To them must go the editor’s thanks for
setting the ideas into print so that we could try to improve on them. Special recognition
als‘b must go to Commander J. £. Rivard, Jr.. USCG und the faculty of the National
Selarch and Rescue School. Governor's Island. N.Y.: to Communder George Wagner.
USCG: National Commodore Harold B. Haney. USCG AUNX: and Department Chief,
Ellucation. Ralph Wright. USCG AUX.

In addition. I would like to thank Mrs. Pearl Van Beveren for typing the manuscript.

Cocou Beach. Florida
1973

Ernzst AL Baldini
Past District Commodore
USCG Auxiliary
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CHAPTER |

INTRODUCTION TO SEARCH AND RESCUE

DEFINITION

Search and Rescue {SARy is defined as the employ-
ment of available personnel and facilities in rendering aid
to persons and property in distress. The development of
the SAR coneept as a planned undertaking is of fairly
recent origin, although the recegnition of the moral
obligation to assist persons in distress dates back to
ancient ttmes. The rescue of military personnel in
distress has become an integral and important part of
military operations. The anmed forces have traditionally
accepted. to the extent practicable. a moral or humani-
tarian obligation to atd non-military persons and prop-
erty in distress. Civil agencies and volunteer organiza-
tions. such as the U.S. Coust Guard Auxiliary, have
enlarged the capabilities for search and rescue.

BASIC PROBLEM

Members of the U.S. Coast Guard Auxiliary are
volunteers and. as such. are not expected to present the
kinds of facilities and preparedness that are character-
istic of the military and civil agencies. Nevertheless,
Auxiliarists should understand where they fit in the
overall SAR organization, what limitations are placed
'nen them and how they are to respond to the various
distress notifications they will encounter. .

The knowledge areas tn search and rescue that the
Auxiliarist must become fumiliar with are:

1. Distress notification from Coast Guard or pub-
lic.

SAR niission gcceptance from the Coast Guard.
Determination of DATUM.

(VSR ]

Detennination of search area.

A .

Selection of searchi patterns.

Execution of search patterns,

Determination of area coverage.

SAR communications and SITREPS.

9. Liaison file and log maintenance.

10. Release of information to families or agents of
distressed persons.

1. Release of information to news media.

12. Reporting SAR incident information to Coast
Guard at end of mission.

12. Execution of duties ot On-Scene-Commander.

4. Responsibilities and intormation requirements
of SAR Mission Coordinator.

15. SAR seamanship. o :

- o

o

The above list of knowledge items is. of course, not
complete. In the following chapters, suggestions and lists
will be presented which will provide the student with
additional ideus and requirements tor his SAR irujning.

A SAR specialist must always maintain an unbiased
attitude, realizing that a search and rescue incident may
NOT fit a formula: that information provided by others
regarding @ SAR incident may be erroneous, garbled,
transposed. confused. or embellished: that distress vic-
tims may NOT use intelligent methods to as:ist in their
rescue; and that distress victims. when rescued, are often
embarrased or distraught and. as a result, are often
critical of their rescuers.

The student beginning SAR study should stop and
think tor a moment-how much training would he want
the person looking for him to have?
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Chapter 1

THE NATIONAL SEARCH AND RESCUE PLAN

The Narional SAR Plan, as presented in the Natonyl
SAR Munual CG-308 i 2

averall plan for the

Jocuntent that provides an
control and conrdination or )
available facilities for all tvpes of search and rescue
operations. A single tederal agency. through an appropr-
ate Rescue Couordination Center. coordinates all SAR
operations in anyv ope area. The National Plan establishes
three SAR Regions and designates chinnaf SAR Coordi-

nators as follows:

The Inland Reg nunder the Au Foree

The Maritime Region under the Cout Guard
The
Uniiited Conmianders,

AP

Overseas Regions under the Ovenceas

Regional SAR Coordinators are responsible for organiz-
ing existing agencies and their facilities, through suitable
agreentents, in a basic network for rendering assistance
both to military and non-military persons and property
in distress and to carry out the United States” obligations
within their specific SAR regions.

U.S. COAST GUARD

The Coast Guard has specific statutory authority
and responsibility for developing, establishing. nuintain-
ing and operating rescue facilities and for rendering aid
to distressed persons and property (i.c., personnel, ships,
and aircraft, hoth military and civil) on. over and vnder
the high seas and waters subject to the jurisdiction oi the
United States and may render aid to persons and protect
and save property at any time and at any place at which
Coast Guard facilities and personnel are available and
can be effectively utilized. In carrying out its search and
rescue the Coast Guard may utilize the
facilities and personnel of the Coast Guard Auxiliary
together with'its own facilities and personnel in pertorm-
ing SAR missiors.

function,

MARITIME REGION

The Commandant, U.S. Coast Guard has divided the
Maritime Region into rwo major arcas of responsibility
—the Atlantic Maritime Region and the Pacific Mai.iime
Region. Commander, Atlantic Area, U.S. Coast Guard.

heen desienated  Atlantic

hus ig Maritime Region SAR
Coordinator and Commuander, Pacific Area. US. Coust
Guard. has heen designated Pacific Maritime Region
SAR Coordinator.

In each maritime region. the Commandant of the
Coast Guard has designated Commanders of the num-
bered Coast Guard Districts as Sub-Regional or Sector
SAR Coordinarors for their respective Coast Guard
District.

Each subdivision of the Maritime Region is served
3 Reseue {RCC) which is
nopmially Jocated at the headguarters of the designated
SAR Coordinator,

By oA Coordination Center

RESPONSIBILITY OF SAR COORDINATORS

Primary responsibility for SAR Coordinators is
defined as the duty of cnsuring that the following steps

are taken:

1. Prompt dissemination to interested commands
of information abont distress incidents requir-
ing SAR assistance.

2. Prompt dispatch of appropriate and adeguate
rescue facilities.

3. Thorough prosecution of SAR operations until
rescue has been effected or until it is apparent
that further efforts would prove to no avail.

v

DUTIES OF SAR COORDINATORS

The following duties of SAR Coordinators are of

interest to Auxiliarists:

1. Establish a Rescue Coordination Center

2. Ensure that a SAR plan is prepared and
distributed to appropriate activities

3. Establish communications facilities

4. Designate SAR Mission Coerdinators (SMC) for

specific missions

SAR MISSION COORDINATOR

A SAR Mission Coordinator is an official designated
by a Regional, Sub-Regional or Sector SAR Coordinator
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DUTIES OF SAR MISSiON COORDINATOR

Lo Obrain fiorn e ROC Conrodies ol e
S

information on the SAR e

2. Dispatelyinitial SAR radlities.
30 Initiate cequest tor radur seasch suvailanoe,
4. Obtwzin and plot fixes or beanmes e ail b

stations, mcluding FCC and Navy DE nes
S Iniddate Tall ships™ broadesst, i warranned,

o Dot eronnd redio stain

Mmuanicalions,

1
i

entablishing

schedules i necesen . Devignare o

tion control and frequencies o be ased,

tor distieswed giroa

Piot bearings and

nearest suitable anport,

S, Determine weatlier and sea condinens.

9. Ascertain emergency cquiprient carned hy dine
tressed craft,

10. Determine search areas. select search patierns,
and dispatch an organized SAR toree,
Designate an On-Scene-Commander

12, Specity SAR e
quencies.

[ 3. Request additiona! SAR tucilities.

14, Exercise SAR Operationad control over torees

primary and  secondery

assigned

15, Keep SAR Coordinator tully wdvised of SAR
operations.,

1o, Briet SAR crews on turget duty. scarch areas,
tactical cull signs, OSC and primarny and second-
ary frequendies,

[7. Maintain a plotshewing areas seanched, peseen
of etfective coveryge, sightings und lead-.

IS, Alert wvessels in area. requesting lookouts and
Histening wateh on distress fiequencies, Alert
state and local agenvies. i siwuation wainints.

19, Notify agents or command ot the distressed
craft of action taken and keep them intormed
of developments )

20. Change search plans und adio frequencies as
conditions dictate.

21. Obtain and evaluate all information on the SAR
operation

22, Advise accident investigating authorities.

23. Debrief SAR crews and send situation reports
(SITREPS) to appropriate SAR Coordinator(s)
at the end of each operation. SITREPS should
include identity of mission. arcas searched,
hours flown, number of aireruft sorties, number

¢ nitder searched. and

probabiliny of detection of the terget, SITREPS
should besentin numbered sequence,

noer neceasany, de-alest

oibier aem

contmand ot

23 ONanty auenicy o the distrossed
he tina’ resuites Make o brietr report of
e SAK efier e the

3

Somceined.

JICHCN T connmnd

2 Answer o ies 0F news medra i accordande

i
A ith established policies,

Primarny responamiiny. 1or SAR with SAR Regions,

Sub-Regioms and Sectors v assigned to the designated

SAR Condmane s

G oWl normatly beoaon-

Misston Coordimznn

vired o
(SN
OMN-SCENE-COMMANDER

(OS¢ SAR
S e _—
operations and  commnenicationy qr the scene of SAR

An o On-Scene-Conmmander controls
misston when contrel of the mission cannot be exercised
eiiectvely by the SAR Mission Coordinaror. The OSC s
sunor diate 1o the SAR Missien Coordimnator,

DESIGNATION OF“ THE ON-SCENE-COMMANDER

The SAR Mission Coordinator (SMC) shall designate
an OSC when coordination at the scene is indicated and
such coordination éan be more properly effected by the
OSC. The commander of the tist tacility on the scene to
be in communication with the craft in distress, or with
the Coast Guard, shall assume OSC duties pending
designation of one by the appropriate SAR Mission
Coordinator - ’

In designating an OSC it is important that adequate
SAR tucilities be contunuousy aviilable to the OSC so
that he muy effect direct control of on-scene operations
and comnmunications of assgned  facilities. Frequent
Junge of the OSC i not desprabie. To provide continu-
ity ot conmmand. any ofticer who s senior to the OSNC,
and who arives subsequently. s pot 1o take over
comntand of operations unless:

1. Otdered to do so by the SAR Mission Coording-
tot, or

3/._ijch1 senior  officer present decides that a

© change cf command is essential. Change of OSC
shall be reported to the SAR Mission Coordina-
tor by the officer assuming OSC duties.

It the OSC is airborne he shall retain on-scene control
until relieved either by unit designated by the SAR
Mission Coordinator or when necessary by mutual

19 \
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the 1
he intormed

agreement with gnother en-scene unit. In
ins;ance. the SAR Mission Ceordinator shail

of tha change by SITREP,

atier

DUT!ES OF THE ON-SCENE-COMMANDER

Assume SAR ope

facilities assigned 1o his search area.

rational control of =il SAR

Coordinaie
their erforts within his area.

2. Establish communications wit
ties within his ares. Receiv
and other pertinent reports.

s oall SAR tucii-

position r2pors

o

3. Be responsible for comnuncations and per
tormunce of SAR faciiities.

4, Make regular position and other reports. as
warranied. “he SAR Mission Coord YA
ihe cmhinlud comnmumestion hink,

3. Report weather and search conditions hack 1o
she SAR Mission Coordinator  immediaieh
apon arrval on e scene.

n. Ascertain endurance of SAR fucilities woothin his

Ared.

Provide details of the mission to participaiing

facilities.

S Assign specific search arcas us necessary 10 SAR
facilities within his own assigned search area
and specify search patterns to SAR facilities. In
short. the most efficient
manner possible. taking into account the limita-

scarch  the ares in

1

facilities, seu

SAR
and all

and capabiiities
weather, wind. visibility,

tions

ine conditions
on ihe scene.

<, Control
within

and coordinate al

his assigned area

SAR opzratiens

keeping the SAR

Mission Coordinator tfully advised of weather,

seu. and uther conditions and developments.

Do Advise the S \R Mixsion Coordinator asvarions
Units cooan 7

1i. When necessary for
assigned  search

the OSC 1o depazz

turn over OSC to
senjor oftficer present on-seene and notify the
SAR Mission Coordinator accordingly.

12, 0SC submits numbered Situation
(SITREPS) to Mission Coordinator.
ther details on SITREPS)

13 Follew procedures and techniques outlined

nis

area the

Reports

{Sec tur-

RESPONSIBILITY OF SAR PARTICIPANTS

The assignments of SAR responsibility zmong com-
munds in no way affects the tundamental responsibiiity
of any unit to initiate SAR operstions as cireumstances
dictate. [ndependen: action must. however, be reported
immediately to the appropriate SAR Coordinator,
an  Auxiliarist may be culled upon to
participate in a SAR operation atany ume. all potential
SAR participants arz responsible for being tamiliar with

Because

standard procedures as set forth herein.
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CHAPTER {li

THE SEARCH AND RESCUE iNCIDENT

A SAR noodent. oy

1N operation the speaatly

Conidinglor uiia

Lot T \ o el . H
Graitadie, DL LT sev Tl CL RCId ol Iy Sliited ol L

resctie of personnel und properiy in distress. Success

depends on the prompt rece’pt of gl available info
ton pertaining to the incident. the rapid dispatch o
rescue facilities to the mission scene. and the assistanoe
that survivors may be able o give throt gh the use o

signaling aids which they have in their possession.

TIME ELEMENTS IN RESCUE OPERATIONS

The probsbiiity of fdins wnvivers and Chen

chances of survival divunsh with ceohr pumige
passes after an ncident occurs, Al SAR uniie bl
theretore. tuke prompt and po-itive action so that no life
will be lost or jeopurdized through wasted or misdirected
effort. Records have proven that the hife expectancy of
injured survivors decrezses as much as 8O the first 24
hours following an accident while the chances of survival
tor uninjured survivors rapidly diminish atter ihe first
three davs. These figures are averaged from -nerall
experience. Naturally, individual incidents will vary with
local conditions such as climatic conditions, ability and
endurance of the survivors. and emergency equipment
available.

STATUS OF SURVIVORS

It must be presumed that there are survivors in each
incident who need medical aid or other assistance. It
must be assumed that there is noteven one able-hodied.
logical-thinking survivor at the scene. Again. the records
include numerous accounts where supposedly  able-
badied, fogical-thinking survivors faiied to accomplish
extremely simple tasks in basic logical order and thus
hindered. delayed and even preven:ed their own rescue.
The explanation is that shock following an accident is
often so great as to cause those of strong mind to think

and act iflogically.

PROLONGED SAR OPERATIONS

Al reasonable action shall be taken to locace
distressed personnel, determine their status, and effet

LIMITING FACTORS

Anxguarists are responsibie for warmg whateser oo
vons they can toosave Hife and protect property at any
I sund can

eriheless, there as g fimir be.

e und wierye o

vounlived
ond wloch Avonlion SAR parneg

oot enpected and curnor be owsatied. Known and

viien 2nd assistenoe

mbierent riske st be caretully weighed sgsinst the

saivsion’s chanaes of success and the gaing to he realized.
SAR personncd and equipmen: bl nor be jeopardized
unless fives gre knowit ¢ be . take and the chancss of
saving those Lees greowi i the capabilite o tie person-

vl and equdpment avaskabie.

LEGAL ASPECTS

Civil Taws and various national and toreign laws and
reculations must be observed when conducting SAR
operations. Complignee 1o this policy may be delayed
only in extreme emergency involving the satety of life,
Al Auxtharists conning under the jurisdiction of the
National SAR Plan should have a knowledge and
understanding of unfavorable legal situarions thut might
involve damuge claims against the U.S. Government.
Legal aspecis applicable 10 SAR mssions winch are
discussed in Chapter NI are.

T Crossmyg jorergn borders and waters

2. BFatenng private propeity

3. Removal of human remams

4. Guarding and marking SAR wreckage

CONDITIONS WHICH MAKE A SAR INCIDENT

Ditrerent criteria have been sstablished for cach
type of craft to determine whether or not the craft is
involved in a2 SAR incident. When any of these criteria
are known to exist, SAR action will be initiated.



AIRCRAFT INCIDENT

A SAR incident involving aircraft is considered
imminent or actual when any of the following condi-
tions exist;

1. The position of an aircraft raises doubt as to its

safety. ’

Reports indicate that the operating efficiency

of an aircraft is so impaired that a forced

landing may be necessary. ‘

3, An aircraft is overdue or unreported. Normally
it 15 consldered overdue when its position

_ report is th;rty (30) minutes late or when it

fails to arnve within thirty (30) minutes of its
estimated tlme of arrival and no communica-
tions can bé established with it (15 minutes for
jets). s

4. An aircraft is reported to have made: a forced
landmg or is about to do so.

5. The crew is reported to have abandoned an
aircraft or is about to do so.

6. Emergency IFF/SIF (Transponder signal picked

" up.by radar) is received at-any station.

7. A request for assistance has been received or
distress is apparent. :

8. A radar station is painting a 1eft -handed or
right-handed triangular pattern.

t9

SURFACE VESSEL INCIDENT -

7
A SAR incident involving sutface vessels is con-
sidered imminent or actual when any of the followmg
conditions exist:

1. It is apparent that a vessel is in distress or has
sent a request for assistance.

. 2. A vessel is considered overdue at its destmatlon
or a position report is overdue.

SUBMARINE INCIDENT

Submarine incidents differ from other SAR under-

takings in that they are complex operations.involving

special equipment and procedures peculiar to under-
water technology. Military submarine SAR is controlled

" by designated Naval Commanders. Civilian submersible *

SAR incidents are the responsibility of the Regional
SAR Coordinator.

"OTHER INCIDENTS

e SAR incident o otb,er_.than tho_&ms:nﬂomd in_the,

precedmg paragraphs is considered imminent or actual

when it is apparent that personnel are in distress or when

a request for assistance has been received.

SEARCH AND RESCUE EMERGENCY PHASES

When a SAR incident has been determined to exist,
an emergency phase.may be assigned to the incident by
the . SAR Mission Coordinator of the search craft
involved. The report of the SAR Mission Coordinator
should specify the emergency phase which has been
assigned. Three phases -mdy be assigned to a SAR
incideg_t. These. in order of prosression, are:

x

o 1D =

UNCERTAINTY PHASE

Doubt exists as to the safety of a craft or its -

personnel because of lack of information concerning its
progress or position or because of a knowledge of
possible difficulties. ‘

ALERT PHASE

Apprehension exists for the safety of a craft or its
personnel because of a continued lack of information
concerning its position or progress or because of definite
information ‘ that serious difficulty would be unavoid-
able.

DISTRESS PHASE

‘Immediate assistance is requ1red ‘because of con-
tinued. lack of information concerning the position or

progress.of the craft or because definite information has

been received that the craft- or its personnel are
threatened by grave or imminent danger

s

ALERTI'\IG AND tINITIATION

Although all Auxiliarists are expected to inform the
Coast Guard ‘when they either observe or are aware of a
SAR incident, notification w111 usually initiate fr_om the
Rescue Coordination Center (RCC) or a Group Com-
mander. Aircraft controlling agencies, i.e., Flight Service

Stations or Air Route Traffic Control Centers are also |

responsible for conducting a Preliminary Gommunica-
tions Search (PRECOM) when the incident involves an
overdue aircraft. : :

'PRELIMINARY COMMUNICATION SEARCH

(AIRCRAFT INCIDENTS),
The\Prehmmary Comnpumcatlon (PR}:COM) Search

consists of contactmg various stations and agencies to

an . aircraft for which am a@al or position’ report is
overdue. The PRECOM search is-initiated by agencies

responsible for flight plaTs. Upon cmletionm’th\e

13

__obtain_information.concerning the location and. status of
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PRECOM search. it results are negative. the incident
becomes the responsibility of the Rescue. (oordmatlon
Centér. o T
. Federal Aviation Agency. The Federal Aviation
Agency handles flight plans within the United
States as follows:
a. Through its ‘Air Traffic Control Centers
(ATC) for aircraft on instrument flight
plans. ' -
b, Through its Flight Service Stations for
aircraft on visual flight plans.
SN
EXTENT OF PRECOM SEARCH
‘The extent of the PRECOM search is limited to
those stations that can be contacted through the normal
communication circuits available to the, ATC. The

PRECOM sedrch is accomplished in the following se- .

quence and manner.

1. Contacting the destination ‘and alternate to

" “ascertain that the aircraft has not arrived.

2. Contacting the station of departure to ascertain
that the aircraft actually departed. has not
returned, and to confirin the correctness of the
flight plan.

3. Contacting, through normal circuits, all stations
along the proposed route of the aircraft in an
attempt to establish contact with the aircraft or
to ascertain that it has not landed prior to
reaching its destination. (Stations which ¢an be

. contacted only by commercial means are ex-
cluded and will be checked by the RCC in the
Extended Communications Search, if neces-
sary.) 4

4. Alerting through available circuits. all airfields,
radio aids to navigation and radar and direction
finding nets within the traffic control areas
through which the aircraft’s flight path has

“been conducted.

EXTENDED COMMUNICATION SEARCH
(AIRCRAFT INCIDENTS)

RCCs are responéﬁble for'conduc’f{ngl the Extended

Communication (EXCOM) Search. The purpose of this -

type of search is to obtain any information concerning
an overdue aircraft from sources.the ATC agencies could
not check through their normal-communication circuits.
The EXCOM search is normally initiated upon comple-
tion of the PRECOM search at which time. the incident is
progressed” to the Alert Phase. However,"an EXCOM
search may: be 1n’/1ated soerier if the situation dictates.
The most expedmous “and eLonomlcal communication

/

‘time involved.

facilities should be used first; however, speed of accom-
plishment is essential and commercial facilities may be
used as required. Method and sequence of conducting
the EXCOM search is determined by the situation and
If the EXCOM search yields negative
results, the aircraft- is declared “Missing” and the
incident is progressed to the Distress Phase. Agencies and
facilities to be checked during the search are as follows:

1. Radio aids to navigation, radar and direction-

finding nets, and all airfields (military and

~civilian) along " » aircro™’ proposed route,

that were not Cicer. 1:COM search.

. Other airfields in the genc .. area where it is

reasonably possible ¢ aireraft may have
landed. ~

3. All other agencies and facilities capable of

- obtaining additional information-or verifying

information” on hand. Forestry service units,

i law enforcement agencies, Civil Air Patrol and

many other agencies provide assistance to com-

plete the E)/(COM search. Assisting: agencies

may be requested to conduct ramp checks of

airfields where lack of communications or

1

f
o

by the RCC. N

COMMUNICATIONS AND HARBOR CHECK

In the case of missing or overdue surface craft the
RCC will conduct a,Communication and Harbor check,
similar to the .EXCOM search for aircraft, before an
incident is progressed to the Alert phase. This involves
contact with -marine interests such as marinas, bridge
tenders, fishermen etc
checkéd by registration number Nearby businesses such
as restaurants and taverm 1ﬂust be called or visited.
When_the craft is overdue from a long sea voyage, SAR
author_mes in other countries may be requested to assist
through their RCCs or through naval or other military
channels. U.S. Embassy or Consular officials may also be
contacted directly for assistance. In the latter case. the
U.S. Department of State should be made an informd#
tion addressee on all messages.

SEQUENCE QF EVENTS

SAR operations will be initiated at any time a
requirement for assistance is known to exist. Each SAR

incident has its own specific circumstances of responsi-

bility, assistance required and coordination_a‘n'd control
functions. The basic procedures outlined in the follow-
ing illustrate the normal progression of an-incident-from
initial notlfcatlon through to the beginning of the
mission.

limited operating hours predude direct contact

IAll harbor vessels must be’
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UNCERTAINTY PHASE

The incident is received by the Coust Guard and
relaved to the RCC. The RCC Controller starts
to record all pertinent data and completes his
preliminary evaluation of vessel’s plan_ weather.
and communication defays.,
urgencey of the situation. At this point the RCC
Controller may alert primary SAR facilitics as
the situation dictates. '

to deterniine “ the

2 The Communication and Harbor check is initi-
ated and completed.
3. Shoutd the check indicate that the ~missing

vessel has moored safely. or is otherwise safely
accounted for, all agencies will be advised
immediately so the incident may be closed.
Shoutd the check proy€ tdYbe unproductive ant
no communiculi:y'-' en established with
the vessel indquestions the Uncertainty Phase
normally progresses to the Alert Phase.

ALERT PHASE
1. RCC Controller alerts air, sea and/or land SAR
Facilities as the situation dictates.
2. Radar
and direction finding stations are alerted tor

sites, ground communication stations,

possible assistance

‘o

- With negative results to this point the incident
is usually progressed to the Distress Phase. An
aireralt should be dispatched on a route search
should sufficient apprehension exist for the
safety of the vessel during the Alert Phase. -

DISTRESS PHASE

1. At this
dispatch of

time, as circumstances dictate the

SAR fucitities. a SAR Mission
Coordinator is designated. As _such, he will
prosecute the mission as thie authorized repre-
sentative of the SAR Coordinator.

.2. Type and number of SAR units to be utilized is
determined. Unm are briefed and assume their
responsibilities as delegated.

Radio stations are requested to maintain listen-
ing watclies on specified frequencies for pos-

sible transmissions from the missing craft or
a

o~

personnel.
4. The operating agency or owner of the missing
craft is notitied. :
SAR torces are dispatched and the incident
progresses to a mission’status.

“n

RESCUE/RECOVERY "

Upon finding the xmwvms or crash site, the search
mission is over and rnulc/m)\wery starts. The decisions

10

15 /

and actions at this time have the greatest influence on
eftort.
order and with great care, arer 1)

the outcome ot the
should be taken. in
survival and flotation gear should be provided immedi-
ately by the search craity 2) at scu. pickup L.m/}‘)c made
by ship, in that wrdegof
techniques are ll\ll.l“\ a4 matter ot ainyan-

rescue The steps which

by helicopter, or seaplane,
preference

ship or seamanship.

PSYCHOLOGICA L'FACTORS

SAR personnel must be alert for certain psycholog-
ical factors on the part of swivivors which may negate
the resene attempt.. Experience has shown that one of
u ving may happen during and af'ter the rescue:

o griet, despair or the ordeal of survival,

ay  manifest such as

negn personal safety. attempts at suicide or other
irrational acts either during or after the rescue. Rescued

irrational  behavior

_persons should not be left alone for long it injured or

showing signs of physical or mental exhaustion.

b. Panic may infect a group of survivors to such an -
extent that they not only jeopardize their rescue but
also eadanger the rescuers, Experience has shown, in
such cases, that leadership among the survivors will
greatly reduce this possibility.

INTERROGATIGN OF SURVIVORS

When the survivors have been rescued, the rescue

unit should interrogate survivors with the following

purpose in mind:
a. To determine if all survivors have been ac-
counted for. !

b, if all survivors are not accounted for. any leads
as 10 what happened to the rcmuinﬂcr

¢. Details of the emergency and survival proce-
dures used that may be of value in future SAR

. Ccases.

All information about the survivers that may be of
use in concluding the case should bhe immediately
transmitted to the On-Scene-Commander “and/or the
SAR Mission Coordinator. Details of value to accident

investigation “authorities should be transmitied by
written report.
TERMINATION OF SAR OPERATIONS gl

When certain, that_an, cmcrgq:ncy no_tonger cmm "

Tthe & SAR MlS\l()n (oordm.m)r shall close the case. The

RCC notifies all participating agencies and facilities of
the termination of SAR operations and' the reason
therefore. A SAR incident or mission is not considered
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closed until this action has been completed. Auxiliary
units and facilities, upon termination of SAR operations,
are required to provide all available incident information
to the cognizant Coast Guard authority.

When active prosecution of a SAR case has been
temporarily discontinued pending further dévelopments,

10

11

the case will be retained in an inactive status and will not
be closed until certain that an emergency phase no
longer exists or that further efforts would be to no avail.
A suspended case file will be maintained and constantly
screened so that if additional leads develop the case may
be reopened.
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RESCUE COORDINATION CENTER

. A Rescue Coordination Center (RCC) is a primary
SAR facility staffed and equipped for coordinating and
controlling SAR operatjons.

ORGANIZATION, EQUIPMENT AND AIDS

RCCs will vary with the physical location and the
Regional level on which they: are operated but all will
have the common element of centralized communication
and coordination. RCCs are staffed with RCC Control-
le_'rs capable of acting as SAR Mission Coordinators.

COMMUNICATIONS

Communications is the backbone of and a manda-
tory prerequisite for successful SAR operations. RCCs
have rapid and reliable communications with all primary
and secondary agencies to insure prompt receipt of
distress information, to alert assisting agencies. to

dispatch SAR facilities and to coordinate and con: ml

subsequent SAR opuanons Communications shou! ..
direct, wherever practicable, to eliminate delays -
errors caused by relaying information. Communica
normally consist of direct lines (telephone or ;
phone), commercial telept sne and feletype. i
ground, ship to shore, and point to point radio cire.

" Rapid and reliable communications are rcqun d ir

instances of SAR,

LIAISON FILE

.son File of current it
-ondary SAR agencies wit
their areas of responsibii  und those of adjacent R¢
This file includes suc:. :information as ‘locatior
facilities and their communication capabilities. n.
and position of key personnel. and methods of con ...
ing. Auxiliary facilities are included in this file.

RCCs maintain a |
concerning primary and

AREA WALL MAP. -

Each RCC has a large scale area wall map wi
portrays the RCC’s area of responsibility, indicating
location of the following facilities:

A. Primary SAR Fa'cilin;’s. which may inclu

CHAPTER IV

P

specially equipped air and surface craft main-
tained in constant readiness for full-time duties.
B. Secondary SAR Facilities, which may include:
1. Local military land based aircraft and
surface craft. '
. Other aircraft suitable for SAR missions.
. Any military facility.
. Coast Guard Auxiliary Facilities.
Merchant ships, private vessels, and civilian
aircraft.
6. Other means available to local authorities.

it

v

PLOT™ L CHART, EQUIPMENT AND MAPS

RCCs maintain a plotting chart and necessary navi-
gational equipment to pio( alert data, bearings, search
areas. aircraft assignments. reported leads and sightings.
In addition, RCCs have immediate atcess to, or maintain
their own file of. aeronautical and marine charts, road:
maps, large scale topographical maps and hydrographic
=ub" . «ions applicable to assigned area of responsibility.

... "MENT STA™US BOARD

. »
‘Cs maintair the current status of all primary
acilities under their jurisdiction, and other facili-
leemed necessary.

= .RAFT WRECKAGE LOCATOR

'Cs maintain an .aircraft wreckage locator file

wir o~ zives the exact location of known wreckages.
Re. . cards contain type and identification of aircraft,
ce o Jnd distinctive markings, pilot’s name, date of
ot ‘ocation, description of wreckage, and any other
pe. i ~ent remarks. Photos of each wreckage are attached
to o ard.

{SSING CRAFT FILE

« record is maintained of all craft e}
rever located in order to facilitate id-:

-ed missing
“ification if

-d at a later date. This record consists “craft type
dentification, color and markmgs pi.  or opera-
name, flight or voyage plan, date -ission was

~:z;y nded, and any other pertinent remarks.
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OPERATIONS LOG

RCCs maintain an accurate and complete record of
their operational activity in an operations log.

PUBLICATIONS LIBRARY

RCCs maintain a publications library ot all reference
material necessary for performing RCC duties. This
library includes:

1. SAR Publications and Directives

2. Flight Information Pubhcations and other Avr-
onautical Manuals

3. Joint Communications Publications

4. Hydrographic tables—-ocean currents. depth.

wind, and temperature
. Nautical and Air Almanacs
b, Alrfield survey ﬁ%

o~ on

INCIDENT PROCESSING '

Incident processing requires the RCC to detennine
the responsibility . urgency, and extent of rescue service
required for reported incidents. Processing procedures
are prompt and systemn: :icias speed is of the essence.
Incident processing consists of e following:

I. Prompt receipt ar -t eording of ull incident
data

2. Determining mission rewnonsibility and initial
classification of urgency
3. Monitoring the proaress ot the PRECOM Search

or Harbor Check .nd conducting the EXCOM
Search. X

4, Evaluating data o+tained from communication
searches and
incident as (alse. not requiring rescue service, or
requiring that the incident be placed in a more
urgent phase.

ather sources to identify the

5. Alerting appropriate agencics, facilities, and
personnel. \

6. Assigning. delegating or assuming mission con-
trol

7. De-alerting all agencies upon termination of the
incident.

SAR SUPPORT FOR SPECIAL ACTIVITIES

The National SAR Plan (NSP) does not encompass
such activities as salvage opcrations. submarine rescue,

1

special o unusual operations ol the Aimed Forees,
emergencies atfecting public welfare occurring as a resull
of cnemy attack, insurrections. civil disturbances, carth-
quakes. fire. flood or other public disasters. or equiva-
lent emergesicies which endanger lite and property or
distupt the usual process of government. However. the
Nuational SAR Plan organization und its fucilities are
utilized to the maxamum extent feasible in connection
with these activities.

INCIDENT TERMINATION

All interested agencies will be immediately de-
alerted when infonnation reveals that SAR services are
no longer required. An incident is not “‘closed” until this
action has been completed.

" FOREIGN ENTRY CLEARANCE

In the event it is necessary to dispaich SAR forces
across foreign borders, the RCC completes necessary
actions for required clearances. Designated United States
and foreign suencies are notitied of alt particulars by the
most expeditious means. available. Aircrews, rescue
teams, and other personnel are given a thorough briefing
prior to denarture on procedures for transiting foreign
borders  d subsequent operations. Regional SAR Co-
ordinat coordinate with foreign agencics in matters
pertainy o 10 SAR operations. )

The ~rimary objectives of coordination with foreign

states.ite

1. To preplan mutual assistance in SAR opera-
Hons. .

2. To facilitate the transiting of international
boundaries-by SAR facilities.

3. To achieve maximum operationak cfficiency
between U, S, and foreign rescue coordination
centers. .

AUXILIARY MISSION CONTROL

Coast Guard Auxiliary units (Flotitla or Division)
may establish mission control points for coordinating
Auxiliary units and Auxiliary operations with an RCC or
Coast Guard Group Command. Such a control point is
usually at a land radio facility. Equipped with telephone
and all of the maps, charts, publications, and liaison file
discussed above, the interface of Auxiliary forces with
Coast Gnard facilities can be effectively managed.

3
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CHAPTER V

SAR FACILITIES

The ctfective utilization ot all available Facdities wall
insure greater efficiency and economy in SAR operu-
tions. The difficulty. very often. is in 1ccognizing those
existiny organizations, agencies and taadities which may
provide the most usetul assistance.

COAST GUARD FACILITIES

The Coast Guard is responsible for providing certain
primary SAR facilitics to discharge its statutory obliga-
tions. hucluded are sca and land plines, amphibians.
helicopters. patrol boats of various sizes. crash boats. life
boats. motor surf boats, radio stations, SAR teletyy
circuits, and SAR telephone hotlines, Secondary facili-
ties such as buoy tenders. | tht ships, ocean station
vessels, harbor and  cean-goin. tugs and ice breakers are
available for SAR operations whenever the .ituation
demands, The Auxiiary may provide boats, cormunica-
tion facilities and = craft unde: emergency S ) condi-
tions, when directe. by the Cou 1 Guard.

OTHER AGENCIE:

The Armed Se
the  own
Cou ~dinators for b iy military
ope.ations permittizg. Few tacilities in commission are
assizned specificallh 1 SAR cperations. However, the
Aer space Rescue o 1 Recovery Service and associated
Pari =scue special torces with tho primary

aport of
SAR
and civil SAR missions.,

wees provide tacilities in

operationy and  taltifl request of

teams o'

“mis: n of SAR in support of United Starer -ir Force

aireratt, « ‘ .
The Civil Air Patrol (CAP), 2 ‘minisi-red by the

may provide planes, communicatic.. facilities, ground
rescuc partizs and miscellaneous spe -ialized vehicles as
required for support of SAR op-rations. Auxiliary
flotillas can establish liaison wit. their local CAP
squadron and thereby enhance comrincd SAR capabil-
ity. ’

The Federal Aviation Agency (FAA) provides com-
munication facilities and radio range stations for Infor-
mation Requests on aircraft and flizht plans. and for
communicatior: checks on overdue airraft.

The Federal Communications ¢ ommission (FCC)
)y netw

with squadrons throughout the Urated States.

Kseo o

St

she ity

wal and harbor palice, fire depiartments.
artments and state rescuc organizations
svoand surface eraft, specialized vehicles and
contmuniceizon and rescue equipment suitable tor SAR
operation

Flving clubs, yacht clubs. scuba diving clubs, and
others may have air and surface craft, specialized rescue
gquipnient and personnel useful in SAR operations.

Merchant vessels, fishing fleets, aircraft operating
agencies, company planes and heljcopters, towing and
salvage companies, commercial broadeasting stations.
marine radio stations and news media are all potential

sources of SAR assistance.

nuntain

SELECTION OF ‘FACILITIES AND EQU!PMENT

Those who must select, assign. and operate facilitics
suizthie for SAR operations must be familiar with the
¢y elities, limitations and rec()mmendcd.employmcnl
ot ach cauipmer. . in order to intelligently plan uand
carry out SAR oporations. In addition. it is encumbent
enali who may enage in-SAR operations to be familia
sl »various dovices used as aids in survivor focation

and e e

THT USE OF AIRCRAFT

ability o1 aircraft to reach the location of a

distieincident quickly. and to conduct searches over
large  vas repidly. makes them an effectivz means of
locat <urvivors. They are capable of making air drops
of sui-.al gear, flyinz cover for other-units, providing

Comrrniications relay. and. in the case of amphibious
airers. i, effecting water landings under some conditions,

SEAPLANES AND AMPHIBIANS

Scuaplanes and amphibious type aircraft iy be
employed to, search tor 'and orbit survivors, to drop
emergency gear, to direct ‘or home surface crafi 1o the
scene, and, if conditions wal\"rant, to effect rescue.

\ g

Y
1

LANDPLANES |
|
Landplanes are ge-mully capable of perforr ag the

-seile funictions as seanlanes-except-for-water an: atjons. ~ .-
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Wien climatic condittons permit. Tand-based i
may elfect rescie by using hozen lahe and vivel
runways, I equipped with skis, aireraft are dbso able
land and  take off on snow. These operations are
normally hazardous, and the urgeney ot the situation
should be considered carefully betore they are at-
tempied.

HELICOFTERS

Helicopters represent one ol the tinest facilities for
rescue operations. particularly in maccessible lowations
and for searces where their stow speed and hovering
capabilities ¢:n be utilized. They can land and take off
from = el onfined oo s oner o I vater

Hoats ane toocite otescue
from a hover  _ position when . tted with hois inz gear.
When based, on ships at sza. helicopters have proved
particularly valuable in rescuing person: 2l o volved in
flight acordents/ditchings and mur overlon
as well o infeonducting close scar fres o assing air-

. missions.
craft and s nel. Helwopters hav - cer ain limitations
as to-rany
navigation;
must be horenghly understood b
ordinate . RCo Controllers and On-seer -Co nmanders.
They are

tude. instrument a4 bt dving, and

aad commumcation  cap hilities, which
SR Atssion Co-

Ctversely affected by eh ol

THE USE T JURFACE CRAFT

Suri..
SAR inoiont on water. The use fa sarireular type

bt of all types are Goerer ly saitable tor

vessel wiil be dependent upon e b ounion of the
incident. e size and type of unit i di - css.oweather
conditions and the speed. range ard sea- - opurg quuli-
ties of the  sssel,

Surtac -
conduct scarches and 1o wffect rescues

cratt may be used singly o groups to
wever, an
effective arrangement is Lo search with . reralt and
effect roscue with surfooe craft, In many v ances the
search may be jointly conducted with the veo b acting as
plane guard and plane contoller. The fa: - method of

searching is particularly effectinopre. ding o high

Ay

detection probabitity when the search targetis small and
its position is known to he within o hmited area.
For SAR purposes. vessels may be categorized as

tollows:

I. Rescue Boats Small erafit used for focal, elose-
in and short-range SAR operations. This cuate-
gory includes small pleasure  boats, lifeboat
station eraft, Coast Guard patrol craft (82 feet
to 93 feet) and rescue an ' crash boats. Auxili-
ary taciities belong in this category.

2. Resctie Vessels -Long range vessels of reason-
able speed with good s keepine o
adequate communic. .. Wil -
this category are rescue tugs, merchant vessels.
Navy vessels of muany types with emphasis on
destioyers and destroyer escorts and various
tvres of Coast Guard vessels, particutarly high
~n:durance cutters (HEC) (235 feet to 378 fect),

Cinedium endurznce cutters (MEC) (143 feet

D13 feet)

FISHIN: VESSELS, YACHTS, AND !
SMALL RIVATE CRAFT

Fist o vessels. vachts ap-l other small private craft

(includi: wels of the Coass Guard Auxiliary ) provide

anothy nt source from - hich SAR sssistance may
be ob: Many vessels of tais type are -quipped with
rudiote ae. which coniderably enhar es their value.
The € ward trequenily receives orignal reports of
distres craft of tlus nature, and oftentimes has

them - anc . other craft in distress until more effeciive
i be provided. Vessels of this type fre-

one another by recovering survivors and

assistas.ce
quently i
providing 1+ g or ather services.

Coast - 1ard Auxiliary operations officers should
seek @ balus. ed array of flotilla and divisional facilities.
Large. deep WIraft. powerful vessels: small, fust, shallow
draft utility craft; airboats; sea and land aircraft: radio
shore statioss: land mobile units und portable communi-
cations gear are all part of a complete capability for
SAR
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CHAPTER Vi

SEARCH AND RESCUE PLANNING

Thie technical search planning discussion in - this
chapter is only of general informational interest to
Auxiliarists. In practice these detailed functions are the
responsibility of, and would normally be performed by.
the RCC or other Coast Guard unit.

Ct TIDER S TN

duning for .o chiinvolves:
1. The most p:
dent or it s.
called the .

“able position of a distress inci-
~ivors. corrected tor drift. This is
SV

2. The deter::: ition of the search area.

3. The deterr - ation of the desired area coverage.
4. Determiin: 1 of the arrainable area coverage.
5. Theselect  of search parterns.

mcerned with the first two stages
Regardless of the perfection of
zmployed. all is ror naught unless
the area in which the distressed
setually located . .
wble position of a distress incident
v oa fix, or positicn reported at the
or by dead reckoning estimate from
reported position of the craft in

This chapter :
of search planniz
search patterns to
the search is mad.
craft or survivors a:

This most pr
may be determine.
Ame of the inciden
ne last known «
Jlistress.

Determination of the extent of the search area is
based on the accuracy with which the most probable
position of the incident or survivors is known, taking
into account such_ factors as crrors in position, drift,
navigation errors of-search craft, and‘weather conditions.

Selection of searct: patterns depends on the avail-
ability, numbcer and ivpes of craft suitable for the
mission, as well us the weather conditions in the area to
be searched.

When infc:mation vital to determining the most
probable positiin of the incident or survivors is not
available, searc: planning becomes a more difficult
matter. Becaus. it may be impractical and time-
cohisuming to :arch the entire area in which the
incident may h. ¢ occurred, or in which survivors may
be located, the -AR Mission Coordinator must recon-

17
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struct the inerdent with whatever information iy wvail-
able: The search arcu. in such cases, is usually base
on the presumption that the cra®t met with an acc

or became lost on its intend  _.nrse. The initial p.

of search 1+ ~ = oot ended colise
and its immedizie su o2 wres. It o results are
obtained, the SAR Mission Coordinator (or QSC. as
applicable) must either extend this sc::ch areq or
determine other arezs to be searched,

TUM (Probable 7 sition Corrected for  -ift)

First, the most ;:robable location of -+« incident or
survivors must be determined. The st probable

dead reckoming or (2) from Knowledge of course in-
tended by distressed craft as reported hy observers,
friends or relatives of the operator.

This.most probable location must then be corrected
for drift and is called the Dazum. I then must be
constantly updated during a search. Drift consists of the
movenient of a floating object due to currents {move-
ment of water past a geographical object) and LEE-
WAY (movement of a craft through the water due to
wind acting on the craft), :

There are two types of currents: sza or tidul current
and wind-driven current. Sea current magnitude can be
obtained from the U S. Navy Oceunographic Publication
for the oceans and from Nauonal Ocean Survey Tidal
Current Tables for tidal re dons: from local current
charts for lakes and rivers or - om‘local knowledge, it no
other data is available. An astimate of wind driven
current in the open sea car be obtained by use of
Figures 8 and 9 in the Appeudix, using wind velocity
and direction during the past 48 hours. The assumptions
on which the figures are based are only valid in the open
sea: where land masses do not interfere with the actior
of the wind on the water. or on the currents generated
by them. . )

Leeway inagnitude can be obtained from Figure 10
in the Appendix. A liferaft’s leeway is downwind

“whereas boats may drift as much as 40° off the wind

direction. [



The total diift iy then

vectorially an a maneuvering board, the magnitude and

determined by adding,

direction of sea current, wind-driven current and leeway.

TOTAL DRIFT = SEAOR TIDAL) CURRENT
t WEND DRIVEN CHRRENT
+ LI CWAY

The most probable locat.on at any given time is that
originally obtained coracted Tor the total drift over that
aven time petiod. Thus a DATUM i determined.

Next atfter determining the most probable position
of oceurrence of the distress. and the probable position
of survivors by applying dritt to determine movenent
incident, an analy~ic must be made 1o
determine how much the compuiations are probably in
error. This value, the Total Probinle Error of Position, is

since  the

one ot the most important values one must calculate, for
upon it will depend the extent of areas to be covered.
The greater the error, the lurger the area that must be
searched. The wvariables which make up the Totl
Prohable Error ef Paosition, denoted by (¢) are:

Initial Error of Position of Incident (X).
Navigational Lrror of Search Craft(Y).
Drift Error (dey.

The Total Probable Erar of Position s determined by
the formula:

¢ o= -\/Tl:: RN

[here iy no easy way to accurately determine these
vialues, and each case must be cvu!duled on its own
merits. A careful examination of the factors involved in
cach variable will, however, afford the planner a basis for
his estimate.

.

Initial Frror in the Position of a Distress ncident (X))

When the reporied position of a distress incident is
based on an accurate nuvigation fix. or on a fix
determined by a DF or Raduar, the error of 4 small craft
fix may be assumed to be s 135 mile radius. When the
planner kriows that the navigational capability is bet- 1
than this assumption. he should use the best estimate.

When the reported position is based on dead

reckoning (DR). ussume -the tollowing error 1o <imaidl -

craft--13% of distance since last fix. plus error of that
fix. ‘

Navigational Frror of Search Craft (Y)

The navigational error of search craft will depend on
tio. method the search craft wili use for determining its

-

focaiion when arriving at datum. I computing the
~ same rules as
sition of the

e ational error of search eraft, use -

! o ererme o the Inptial Brren

The o w0 nating survive  anft is generally

ivope the total drift divideo by 8. This method
of computing drifr error is used only when an average
drift has been computed. When minimum and maximum
drifts are compuated. the drift error (dy) is determined
simply by entering Figure 2 with the values of maximum
drift distance (D) and minimum drift  distance
(Dyyin) and picking out the drift error (dg). The values
are listed to the nearest mile. Whiie this procedure is
slightly more complicated than estimating @ miean drift
and dividing by 8. it is more accurate and far more
dependable when input values are uncertain.

DUl

Total Probable Error of Position {¢)

This vilw combines the 1 obuable error of the initial
postiion of e incident, navigational error of the search
craft. and drift error. Total Prebiible Lirror of Position is
found b the Tonnula:

Where:

Total Probable Liror of Position
de = Drift error

~
\

X = Inidal Error of Position of Incident
Y = Navigational Lrror of Search Cratt

Example:

With X = 10Y = 8andd, = 2I1.2

¢ =V (102 4+ (8)2 =
V450 + 100 + 64 = 24 8 miles
L dm

; rmined it skowid
with e buoy, The buov will then act as a

nt has bee.
be main

drifting .utum point and navigation aid for search

Laireratt, While i1 may be arpued thata leeway ditterence

may exist. such difference will probably be smull and
much less than would be incurred with the use of
computations alone for drift dererminations. Visual
markers nmay be used such as smioke floats or dye
markers, but- datum re-marked before the
original dissipates and successive re-markings must be
made, '

)
L
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DETERMINATION OF SEARCH AREAS The radius for each search will thus be farger than
for the preceding search until a radius 2.5 times the total
probable error of position is reached on the {ifth search.
If any considerable time interval occurs between
searches. the total probable error of position will have to
be recomputed before each search to take into account
the increased drift error that has occurred between
searches. ‘

P After determimng the probable init  distress posi-
“tion, drift, datum point and tozal provable error of
position, the pranner is ready to consider the radius of
search.

Search radius. expressed in nautical miles. is a
measure of distance used in deternining the search area.
It is defined as a radius of a circle ¢riginating at the most
probable position of the target it any specific time - l(———-—-v- QR 4—.){
(datum point) and having a length equal to the total
probable error of position, plus ¢ afety factor to ensure

complete coverage. The radius . extended with each Reported
successive search. The relationsk - between Total Prob- p°5'“°“

able Error of Position (¢) and =arch Radius (with 2

safety factor or overtap incorpor. :d) is: D \
atum

SEARCH SEARC RADIUS
. R1
A
2o

INIT1AL SEARCH AREA WHEN
POSITION IS KNOWN

i1 =

(AR N

o L
.

MINIMUM DRIFT DISTANCE
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

; 10 |1

20| 7 3

30128 ;¢4
40 {18149 '5

50{24 (191

n
—
—
[ead

60|29 25)21 16| 12]7
70|35 (31|26 c2}17|13|9
80 | 40| 36|32 27]23| 19|14 10
90 | 46 | 42 | 37 33{.29| 2420 16] 11

1001 52| 47143 23{34]30]261}21]17 13

MAXIMUM DRIFT DISTANCE

11057, 5314c ~a]4a0l36|31]27(22]| 18] 14
1201 6315954 1:0|46]41{37(32}28] 24| 19| 15
130 691 64| 60 | 565147 a2 {38 34| 29-1 252y el

140 74| 70| 66 1 51| 57| 52| 48| 44| 39| 35] 31 26 22 17

150 | 80 75| 7! 621 58| 54| 49| 43 41 36 32 27 23 19
DRIFT EP.- DR AS A FUNCTION OF MAXIMUM AND MINIMUM

-4

b' DRIFT DISTANCES
Figure 2
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FIRST AND SECOND SEARCH AREAS WHEN PROPOSED TRACK IS KNOWN

LAST —
KNOWN
POQHOE_‘,

——— - ——— e e——— - ———

QOutline aof first search area

Outline af second search areo

- —— e —

Points a, b, ¢, d, and o', b’, ¢, d" are pasitions corregted for drift,

24
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FIRST AND SECOND SEARCH AREAS WHEM PRCPOSE

DR
K#JS%J PR

N O
POSITION  _ s

Outline of first search area

__ Outline of second search area

D TRACK IS KNOWN

Points g, b, ¢, d, and a’, b’, ¢’, d’ are positions corrected far drift.

L

Figure 1




When the position can be fixed or estimated . the
best theoretical search area is a circular area centered on
the datum point. The size of the circle is determined by
the search radius. The circulur area is squared ofT except
in the special case where Sector Search Patterns are
going to be used. In view of the uncertainties in
estimating the Total Probable Error of Position, it is
essential that the seurch radius be expanded far enough
to insure inclusion of the target in the search arca.

When no clue to the position of a distress or of

survivors exists, the planner must determine search arcas
based on the best available information,

a. When the Proposed Track is Known,

I a flight plon has been filed or a surface craft's
routing is known. sedreh arcas will normally be
based on the projected track from the last known
position. Tt is necessiry to use two or more DR
positions along the track from which 1o determine a
series of prubabl: positions (datum points). These

are found by correcting each DR position for drift..

For cach corrected position @ Total Probable Error
of" Pusition is then determined as previously de-

scribed and first Seareh- Radii ure tound. After draw-

ing the circular arcas using these radii. tangents from
circle to cirele will outline the lateral limits of the
first search arca. The ends of the area thus detfinéd
cun then be squared off,

ERIC

Aruitoxt provided by Eic:

o the Proposed +oack v not Kioaen,

W not even o prososed track is Kiow, the
search planner may have o depurt trom the rules
given = reviously and outdine the search area based

moothier hypotheses. For nstance. o nilitary
arcratt may be reported mssing while fhing in a
detined operaring arca; 3 fishimg vessel may have
gone to particular fishing growndsoa private airerafl
or pleasure boat may be known to have intended
operating i a general arcasw vacht may have been
o an extended coastal or ocean enise. Inosome
cises the search area will be readily apparent. In
others. the arex can be narrowed by commimica-
tions checks and deducnon. Inostll others, the
planner can only plan to seach large general areas as

best he can.

SEARCH PATTERNS

Thus tar this chapter has deatt with what aeas to
scarch. Cnee the area is determined. density of scarch
and  track spacing can then be detennined. Many
different patterns may be used to search the area.

Hoewever, certain patterns will prove more advantageous

th.:r athers in particular situations. The advantages and .

dis.. - vuntages are shown in Chapter 7.
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CHAPTER VvI!

SEARCH AREA COVERAGE

GENERAL CONSIDERATIONS

Determination of area coverage involyes many fac-
tors which influence detection capability during a search
mission, and these facters are seldom identical in any
two situations. The relative influence of these factors
can be predicted within limits.,” and_the -awareness of
them will aid in search planning and wi!l increase the

" effectiveness of search. The factors affecting detection

capability can be reduced to four interrelated mathe-
matical expressions and these can serve to simplify the
employment of search units.” The terms for these
mathematical expressions, together with their symbals
are: ‘

Probability of Detection (P)
Sweep Width (W) '
Track Spacing (S) W
Coyerage Factor (C) = <S>

Their derivation, interrelationships. and applications
are explained in the sections that follow. The accuracy
of any mathematical solution depends on the accuracy
of input values used with the formula Unfortunately,
many factors may at times combine to make the sweep
width (W) and the track spacing (S) subject to large
errors. This chapter will consider those factors affecting
sweep width together with a practical approach to

determining as accurate a value of sweep width as
possible. and some means to obtain the maximum sweep -
width under any given set of conditions. Track spacing is
affected by the type of search pattern. navigation. and

¢ manner of execution of the search. Poor planning
and/or execution may cause such inaccurate track
spacing as to seriously impair the usetulness of the search.

PROBABILITY OF DETECTION (P)

A definite prebability of detection exists for each
scan made by the search unit’s lookouts or detection
equipment. The probability that a contact will be made
in a single scan is called the insaanianeous probability of
detection. This instantaneous probability of detection,
repeated with successive scans as the search unit moves
along the track. develops the probability pattern of a
given search. The probability of detection is not unifonr.
across the swept area. It is highest at short distances
from the search unit, and decreases as the distance from
the search unit increases. In order to overcome this lack
of uniformity, we use the concept of sweep width which
reduces the detection capability for a given sweep to a
single numerjcal value.

SWEEP WIDTH (W}

Sweep Width is a mathematically expressed measure
of detection capability in which the maximum detection

Maximum
Detection
Distance

|

(=

N

23

-
s

/ :

Sweep Width
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distance of any given sweep is reduced in such a way
that scattered targets which may be detected beyond the
limits of W are equal in number to those which may be
missed within these limits. The application of this sweep
width concept permits a simple
problems that would .
able. Tables of values :.

solutton of search
“rerwise be practically unwork-

1 W oare given in the Appendix.

These values are for moderate wind conditions. and 1t

must be strongly emphasized that they may be in error
under conditions of
poor lighting. The wind (whitecap) fuctor showld be
applied to tlze basic sweep width value. Correction
factors for no-wind conditions are less than one due 1o
from

more adverse wind conditions or

impediments to sighting because m‘rgtlgcuonx
glassy water.

The question mayv arise as 1 which viue of sweep

width to use. A pilot in ua :aft may have several
pvrotechnic devices. each hav ng a difterent sweep
width. and each greater than that of the ratt. As these

may be lost overboard or not be used. it is hest to be
conservative and select the mininuon value of a sweep
width shown for the raft alone. An exception to this rule
will be found in night search. In this particular case. only
pyrotechnics or lights can be seen. and night searches are
based on this assumption. It musi be remembered in this
case that sweep width is dependent on the range at
which the survivor can see the rescue craft’s navigation
lights or hear its engines. for liferaft pyrotechnics are not
ordinarily used until a rescue craft is sighted or heard. A
night search is always indicated when survivors may have
pyrotechnics. In very high winds lights or
pyrotechnic signals can be seen far better at night than
can visual signals-in daylight. ’

and  seas.

FACTORS AFFECTING SWEEP WIDTH

The range at which a given target will be detected
depends on several factors. and the complex rnlduon\mp
between these factors makes it impossible to assume that
a4 certain type target will always be detected at a given
range. The tactors affecting sweep width are listed below
in approximate order of influence:

a. Tvpe of Target

The sweep width will depend on the size and shape
of the target. its color contrast-with the surrounding
medium, amount of freeboard, and whether or not the
target is moving, Very small targets. such as liferafts. are
very difficult to see. A man in the open sea without
some type of visual aid is an almost hopeless target. Very
large targets, on the other hand. can often be seen to the
limit of meteorological visibility.

Colot aids detection due fo its contrast with the
surrounding or background colors.” A small target that
contrasts in color with the backgrtund con often be seen

casier than a much farger target that blends with the
surrounding medium. However.
only  be a limited distance regardless of color
contrast. For the color to be effective. the eye must look
directly at the target. The color receptors of the eye are
concentrated in the center of the retina. and vbjects that
would be seen out of the corner of the eye are unlikely
Yellow,
orange colors provide good contrast against a water
background. However, yellow and white objects are not
seen easily when whitecaps exist. Under such conditions,
red appears to be the optimum color.

The amount of freeboard influences detection. A
Jarge target with litde freeboard may not be seen by a
surface unit or a low flying aircraft. or may not be seen
up-sun under conditions where a smaller target with high
freeboard. would be detected. Objects with high free-
hoard. alsu. are generally more susceptible to detection
by radar.

Whether or not a target is moving is also a factor,
due to the disturbance in the water created by such
movement. The faster a vessel moves, the greater is the

very small targets can
seen

to be seen due to color contrast alone. red or

wake. and consequently. the detection range. in over /7

water searching, it is quite common to sight the wakeof
a fast moving vessel long before the vessel itselt is
sighted. Any movement by an object in light seas is

" likely to attract attention: for example. a whale breaking

the surface. or seas breaking over a partially submerged
derelict.

Meteorological Visibility

Meteorological visibility is the maximum range at
which very large objects such gs land masses or moun-
tains can be seen. Reduced metcorological visibility will
result in reduced sweep width for any particular pbject,
The detection range of all except the very largest objects
(such as mountains) will always be less than the
meteorological visibility. The obscuration to visibility
cansing the reduced meteorological visibility witl reduce
the ability to detect objects well inside the metcorolog-
cat visibility range. Meteorological visibility as observed
from the cockpit of a search aircraft may be consider-
ably less than that observed from a surface point because
of windshield obscuration, altitude, and other facton.
Conversely. with shallow surface fog. objects on the
surface can often be detected by aircraft \\’h(—ll they
cannot be seen by vessels,

Sea Condition

The existing sea condition is a’ important factor,
and under some conditions becomes the paramount one
affecting sweep width. Tt is not necessarily the height of
the sea or the existing swell systems. but the amount of
whitecaps and breaking seas that prove detrimental. On a
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glassy sea any object. or Jdisturbance. will probably
attract the attention of the eve. On a glassy or smooth
sea accompanied by u swell syvstem. chance of detection
is also good. being lessened primarily by the intervals in

which the object may be hidden from the lookouts o'y

low tlying search aircraft or the lookouts of the ship.

The presence of whitecaps and foam streaks on the
water break the uniformity of the surface and murkediy
reduce lookout effectiveness, As the whitecaps become
more numerous, the probability of detecting a small
object becomes less. With numerous whitecaps and foam
streaks in a heavy, breaking sea even very large objects
are very difficult 1 detect. and small objects are
unlikely to be detected at all. With high winds which
accompany rough seas. visual aids are rendered less
effective. Dye muarkers tend to dissipate rupidly and
smoke signals cling close to the surface and cannot be
differentiated from the foam streaks. The reflection of
the sun oft the breaking seas and whitecups tends to dull
the perception of the lookouts to visual signals. With
high winds. the wind-driven salt spray constitutes a very
real visual obscuration.

Rough seus also adversely affect radar detection due
to the large amount of sea return on the scope, and the
fact that small targets in the trough of a sea cannot be
detected.

d. Alritude

It is imp().ssiblc to prescribe an optimum aircrafl
research altitude for all conditions. Under average
conditions, medium size liferafts are best detected at
altitudes of between 800 and 1500 treet. swimmers
between 400 and 500 feet. In case of reduced visibility

- these altitudes should be decreased. If uncertain of

whether or not survivors are in rafts, search should be at
an altitude that will allow detection of swimmers. Search
for large vessels is conducted at higher altitudes. though
5000 feet is seldom exceeded. Flying at very low
altitudes has certain disadvantages. such as the rapidity
with which an object passes the field of vision. the more
acute angle presented by a low freeboard object, and the
tendency of the pilots to concentrate more on their
instruments and flying than they would with some
altitude tor a safety margin. Also to be consideréd when
selecting an altitude for search are the amount and
height of clouds, turbulence at various levels, and effect
of altitude on horizontal visibility. The problem of
identification must also be considered. For example. if
the target is a trawler, and a large number are present in
the search area. a low altitude will probably be prefer-
able to prevent having to descend to identify each one
sighted. The sea condition will also have an effect on the
altitude chosen, as will the type of radar being used.

For sight search. an altitude of 1500 - 2000 feet is
considered suitable, as the primary objects of search are

25

pyrotechnics and lights, The tollowing table summarizes
the recommended altitudes:

Over Water

Below 5007 Survivor without ratt or dye
marker,

S00° - 1s00 Survivor in raft without dyve
marker or signaling equipment.

1ON0" - ' It survivors have dye marker.

s
1O - 3000 If survivors have signaling cquip-
ment and/or rudar de flector.
- . .

1500 -2 During nigh i search over water.

Over Land

10 Survivors of an aircraf1 incident

over leve! terrain with litde or
no toliage,

300 Survivors of an aireratt incident

over level terrain with heavy
foliage.

Survivors of an aircraft incident
in mountainous terrain (aititude
will be selected based on turbu-
lence and foliage coverage).
Overland at night.

5007 - 1000

2000

e. Position of the Sun

Ohjects will be seen furthest down-sun. and will be
most ditficult to see up-sun when the sun is in @ position
to cause reflection on the water. With clear sky and a
bright sun. search conditions will be at an optimum
between mid-morning and mid-afternoon. while the sun
is high. Searching into the direct path or glare of the sun
is ineffective without suitable dark goggles. Sunlight
reflected from the water tends to blot out a smaller dark
area such as would be formed by a raft. Objects with
high freehoard can sometimes be scen even in the sun’s
glare. Bright sunlight is especially detrimental if haze is
present, due to the diffusion of light. Color contrast is
lost "when looking up-sun. with the result that small
objects are lost in a confused pattern of glaring lightand
shadow. Down-sun, the sea is much darker. there is no
glare, the haze is more transparent. and colored objects
show a marked contrast to their background. Lookouts
forced 10 look into the sun suffer loss of visual acuity
and may easily fail to detect an object. When possible,
the search legs should be oriented to avoid having to
look directly into the sun. If “this is not possible,
lockouts should be equipped with suitable dark polaroid

goggies.
f. Fffectiveness of Lookouts

The effectiveness of lookouts
number of lookouts, their state of

depends on  the
training, alertness,

29
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i Miscellaneous Factors

Among the miscellaneous factors atfecting sighting
are shadoses cast by clouds. ruin showers, arge patches
of seaweed and pure chiancce.

Shadows cast by scattered and broken clouds ore o
distracting influence on the fookouts, Rain showers can
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COVERAGE F 1CTOR (C)

The i of coverage Tor any sweep depends on
the celanon verween the sweep width and the track
wpacing. Por convenience in the solution o seieh
srohlems, this refationship v teimed coveraye factor,
denoted by €L and expressed by the equation:

Sweep Width NP W

e
Py

Facton - - i .
i tack Spacing S

[ [ARTUS

Prack spacing and sweep widih contiol the probability
o detection. This s shown hyzlhc probabihiny araph in
the Apvendiv, Wil the coverage taetor known, the
corresponding probahility (P} can be determined from
1.0
worthwhile gain in probubility. With higher values, the

the wraph. Irereasing the value o results e a
shiuht addinonyl eain in probability 1s not commensurate

with the sreatly mereased etfort,

TIME

The time within which the search must be com-
pleted may he governed by estimated survival time,
approaching storms. ete. Shortening this tinwe allowance
canonhv be accomplished by added search effort, or
reduction of coverage factor, or reduction of area. or 4
combination of these steps. »
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"APTER V

SEA CHPATT:Z ™

GENERAL

The greatest ameunt o i ane 0o
SAR is placed in the seorch opene smere o tha e
rescue. Coust Guard pe sned s sad ooy e each
veur looking for overc oo lost wvonp g bow - and

aireraft, Experience has  own th.tasy  matic p.oon for
the search operation is ne_essary  »save  me and eaergy
and speedily tocate the ¢ ~ect so. :ht. T object sought

is reterred to in search as the targ. -

RASIC SEARCH PATTE NS

1. The five Basic Soucch Patrerns aecdin o st
Guard are:

a.  Track Crawl Pattern i T)
b. Purallel Track Pattern (P)
¢.  Creeping Line Pattern (C)
d. Square Pattern (S)

e.  Sector Pattern (V)

2. These five basic patterns each have varigtions.
The primary use and sketch of each of these tive
patterns witl be discussed independently.

SEARCH AREA DESIGNATION METHODS

The search area may be designated by any 1 the
following methods liste 1 in order of precedence:

1. Center Point tethod

Any rec angular or square area can be
designated by giving the geographical coordi-
nates of the center of the area, the dhiection
and length of the longer (major) axis. the length
of the minor axis. and the direction of creep.
Creep is a term used to indicate the di-ectionn
which the swar h is to move. Foreni pleif
unit is to - - ute a creeping line . . using
north and < ilegs, the “creer” i be either
cast or wes  epending vpon whic ond of the
area the se. h is started. H the .ontrolling
activity des: .| the search to start wu the euast
end of the -:i. :k and advance tow: i the west.
the search un 1 would be instructe. 10 “creep”™
270°.

29

2

S

S

ENAPLE

“sear b Pattern Charlie Sterra. ( ot
4.1 North T1e-22 Wests Axis 427 = <

JO.C cp 205 e

Bowr: ary Latinede and Longitude M-
“This method is used when the sex .

orien-ad- either north-south or eost -«

that meed be given are the northern, . .

caste-1 and western boundaries.

EXNATPLE:

Sea:oh Pattern Charlie Sierru. 2» )
27.50 N, 79-00N to 70-10W .

CGeographical Coordinares .

The corners of the area defined by voo-
graphical coordinates of latitude and longitt. de.
This method has the disadvantage of being
omewhat lengthy and subject to communica-
[ONS {ransmission error, '

ENAMPLE:

“Searct Pattern Papa Sierra.”

2307 8 74-25W 10 23-10N 73-25W 10 22-20N
7323V 10 22-25N 74.25W to origin .’

.
3-

Truce. Line Method

In a track line search, the points on the
track are given to define the track. and width of
coverage prescribed, if a certain width s de-
sired.

L \AMPLE:

< <earch Pattern Tango Sierra, Romeo. 24-0¢
T L55W 10 24-50N 7546W. Width 50 miles.”

Grid Method

Muny areas are divided into grids by loc
grid charts. These may be used only when su.:
chards are available to all search participants.
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Broken line denot s search area.
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Suliorn Uperaiion

zle. Thiee

Fach lee iv sepuraied v a oy

thice chord deos are executad,

v
to ~terbownd with g relanne

seached. The ume required to

Soinipicle one s

o be teand by muhiiply -

Hie Uie approprind

Mimtes on Loy

st Speed ai

TR oKL LA
PN o t 4
CNM i [ :
3NN S IS [
4NN S 2 e
SNM i) NS S

Apgles oiher than 600 can be used but thiy
angle 1 miest eeetnd o Ausifimy SAR smitace
Srart.

In a VM pattern the second boat begins ity
search from the same datum us the first but
with its flrst feg 907 to the left of the {irst
boat's leg. The second boat should let the first
one get one leg ahead so that they do noteross
datum at the same time,

Method of desienation is
North___Wext
_ Miles

Center Point

Radins 13t seatch

whenever tie radius of

tine i the chunt helow,

SRV HEE S H RN

.. K . N .
IS Wwustied e er-noard

pattein

masimn use of untrained onerzlon

Conoor nedr the dipess soene

Ny

Procted o othe el reneaied
Acaiten o the driress then Jdivert e thedn
espelinve Cout o seureh truckhs o un-

tained operators are placed ahean oi Coast
Guard o7 Auxiliary units, Presuming all search
unirs will make a return track. the mival search
tracks are separated at o distance o 280 This
nlices a distance of § between the “out’” and

7 tracks. When sutficient pumbers of search

ottt are avwlable 1o cover the entire scarch
ares inoone sweep. tie mitial search tracks e
a4 distanee of S

operztion. the unity proveed

<eparated by In the search
l\@{z‘!h;’? BRI
search teain onthedr assigned treckhs. noun

abeam formation.

Method or Designaiion iv:

Ot Narth Wesite

North West _

I Nuoith _ Westta __Worth
o Woy

AR SURFACE TEAM SEARCH

I.

Purpine

The chiret advantage of this tvpe of search
i that it permits more sccurate navigation ot
the selected search pattern by ahieraft operdting
in open sexa. where navigation aids may not be
available. This coordinated air and surface cratt
team search consists of the aircraft tlving the
creeping line pattern, flying tracks at right
angles to the course of the surface vessel which
uses the track crawl pattern. The 1rack of the
arreraft is faid out so that the advance of the
atane equals that of the surface »evsel soas o
cause the ancraft to pass over the suitace crafl

.
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PARALLEI SWEFEP SEARCH (PP) :

. 1/2 8

// (Pris 3\;‘3:!
S \

. &~
[ 9 [l

: S
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[t . | o~

A Guide and Control R C
&> - , H— P
'nit

. | ) N
“ 1

S
I ™
R L2l

8
N Do
o y =4

1/2 8

- N
STNCOLE SWFEP NO RETURN
" 28 l
A Track Line 1/2 5§ G
Sz &

SWELEP WITH RETURN
C— s . -

Nenotes Seiﬁgb/ﬂﬂifﬁ point of departure.

B. Denotes last reported position of the distress unit or
starting point. ' ‘

C. Denotes distress unit's intended point of destination or
limit of the search area.
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on cach leg. Computation of the track spacing,
ship speed and length of aircraft search legs are

determined by a series ol tormutae as shown in

the National SAR Manual. One or more airerstt
may be used in this team search. The surtace
vessel usually provides the connmnunization sery-
ice with the Rescue Coordination Center.

CSymbol designarions are:

il

b, Multi unit coordinating is Charlic Mike
Charlie (CMC)

Patrern Operation:
Creeping line for aircratt. Track crawl for

surlace craft,

{. Method of designation:

Same as stated tor each pattern.

4. Single unit coordinating is Charlie Sierra

Charlie (CSC)

SEARCH PATTERN SUMMARY

Pattern

Désignation Type

TSR. Track Crawl, Return Single
unit ’

TMR Track Crawl, Return Multi-

v Unit

TSN Track Crawl, Non-Return
Single unit

TMN Track Crawi, Non-Return
Multi-unit

PS Parallel Track Single Unit

PM _Parallel Track Multi-Unit

PP Parallel Sweep

CS Creeping Line Single Unit

C™M Creeping Line Multi-Unit

ERIC

Aruitoxt provided by Eic:

Units Required

1 aircraft or 1 ship

2 or more aircraft or 2 or
more ships

i aircraft or 1ship

2 or more aircraft or 2 or
more ships

1 aircraft or 1 ship

2 or more aircraft or 2 or
more ships

2 or more aircraft or 2 or
more ships

1 aircraft or-1 ship

2 or more aircraft or 2 or
more ships

39 -

42

Remarks \
For search of a track line, or link
of position when unit must break
off search at same cnd of track as
originated on.

Same as TSR except that two or
more units are used cruising aheam,

Same as TSR except that sima
terminates at opposite end of track
from start point.

Same as TSR except that search
terminates at opposite end of track
from start point, and two or more
units are used cruising abeam,.

Search of an area when the posi-
tion of the distress is unknown.

Same as PS except that two or
more units search in abeam forma-
tion at distance S apart for faster

-and greater area of coverage.

For use in search of a long rectan-
gular area where only one sweep
out and back is possible.

For use when survivors or distress
are reported to be between two
points, but p'_‘-sitibn is not known,
_overs awider area than track crawl
plans.

\n
Same_as CS except that two or
more units are used cruising abeam.



AIR-SURFACE TEAM SEARCH

1
| ts, % 3s s 25 3s ks
N4 Y | ¥ vYIY | Y|V
~184-18- |-18- |~18-£15~ £15- |-18-|-15-}15— }15-|-15-]-15-|-15-] 4
A i\ A\ /N A A 4
. Start for
End Surface| Vesqel teack l.tne both air-
for craft and
both surface
crafrc

craft :7 VV <7 YT ‘7 v ‘r

<§um=ana denotes surface vessel track line (track crawl)
<<k_.__ denotes aircraft track line (creeping line)

Broken line denotes search area.

i
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SEARCH PATTERN SUMMARY (Continued)

Pattern
Cesignation Tvpe Units Required
CSC Cocrdinated Creeping Line

Single: Unit
CMC Coordinated Creeping Line

Multi-Unit Vessel
5E Expanding Square Single

Unit

¢

SEM Expanding Square Multi-

Unit . more ships
VS Sector Single Unit
VM Sector Multi-Unit

1 Aircraft and 1 Vessel

Remarks

For use when distress is reported

2 or more Aircraftand 1

1 aircraft or 1 sh‘ip

/ .
2 or more aircraft or 2 or
1 aircraft or 1 ship

2 or more aircraft or 2 or

more ships

SELECTION OF SEARCH PATTERNS

The selection of search patterns may well be the
difference between success or failure of a search mission.
Often only one type of pattern will be used. In other
cases, several patterns or a sequence of patterns will have
to be employed. The type of search to be conducted will
generally depend on the following factors:

l.

Accuracy with which the Position of Distress is

Known
Some scarch and rescue operations involve

little or no difficulty in the search phase. The

incident may have been witnessed, the dis-
tressed unit may have signaled its exact posi-
tion, or the whereabouts may be related to
something of a definite nature, such as a
landmark or fix taken z short time before the
accident. In such cases, the search area can be
determined within narrow limits and search
pattern employed to give high probability of
detection in a minimum of time.

Often no news of the distress is received
until the craft is overdue a its destination. In

41

11

between two points but pbsition
is not known; also used for track
search. Coordinated for more accu-
rate search tracks.

Same as CSC except that two or
more aircraft flying abeam are used
with ship.

For use when position of distress
of survivors is known within close
limits and area to be searched is
not extensive.

Same as SE except that it is desired
to employ several units in the same
pattern but searchingindependently. -

Object being searched for is small
and position of distress is known
within close limits.

Same as VS, but two or more
search units are used.

some cases the intended track is known, butin
others, only the general area of operations of
the missing unit may be available. Aircraft in
particular are subject to large errors in position,
and cases are on record of aircraft crashing
hundreds of miles off track after becoming lost.
With surface vessels, a considerable time may
have elapsed between occurrence of the distress
and failure of the wvessel to arrive at its
destination. During such a time lapse, wind and
sea currents may have displaced survivors a
considerable distance from the track line. Such
incidents may require the SAR Mission Coordi-
nator to initiate a search over a vast area. Such
a search will invariably be complex in nature,
and will involve many search units for long
periods of time. The selection of the types of
search patterns, and the course of action to be
taken in such an operation, will require careful ’
planning.

Wind and current exert a considerable
effect .on search operations. There is always a
possibility that the effects of wind and sea
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currents may necessitate a shift ot search .

espectally it the search efforts last more thuna
few hours, H the search is Tong, careful records
st be kept of the areas searched. A change in
the wind direction niav canse a raft to diift into
an area previously covered thoroughly. This is
espectally true when seatch units are -able to
cover only a small area daily because of the
areat distance from base to the scarch area.
Dritt also when, due to
units, an area must be

becomes a factor

shortages  of scarch
searched piecemeal over a long period of time,
Because of the dritt fuctor, coverage by a large
number of units carly in the search is desirable.
It this is not possible. the position or track line
must be altered to account for drift,

Nranber and Tvpe of Search Airevaft and Ships
Avadable

The primary rescue organizations normally
do not have sufficient aircraft and vessels for
prolonged searches of large areas. When the
need for such a search arises, rescue forces must
be augmented by search units from other
agencies. A shortage of search units will force a
reduction in the area covered. a reduction in
the probability. or an increase in the time
required for coverage of an area. A saturation
coverage of the search area by a large number
of units during the early stages of a search is
nearly alwavs preferable to a piecemeal cover-
age by a few units over g long period of time.
The number and type of search units available
will be one of the controlling tactors in
sefecting the type of scarch paiterns to be used.

Weather Conditions

Weather conditions. will atfect the sweep
width and thereby the triack spacing to be used
hy scarch units. Weather will also have an effect
on the navigational accuracy of the search
units. Under adverse weather conditions, search
patterns must be selected that will allow the
best navigation and most accurate track spac-
ing.

The approach of bad weather may also
place a time limit on scarch operations requir-
ing the coverage of the areu to be accomplished
before the weather deteriorates,

Avatlability  of Navigational Alds for Search
Cnits '

The navigational accuracy with which a
search unit is able to execute a search pattern

40
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will have a most important etfect on  the
probability of detection. In many areas naviga-
tion aids are Hmited or lacking and search
patterns muast be selecied that provide naviga-

tional aid.

Distunce of tire Scarch Area from Scarch ase

The distance of the search area from search
bases must be considered. The assignment of
search units 1o an area so {ar from base that
only a very short time can be spent searching
should he avoided il possible. Coverage etfec-
tiveniess increases atter the search units settle
down on asearch. The assignment of very small
areas at great distances {rom base to many
individual units will result in overlapping of
arcas and inefficient coverage. 1t gs usually
better to form a mult-craft unit and attempt to
cover a large area by a combined effort to
prevent duplication and overlapping of areas.

The use of a parallel sweep pattern or employ-

ment of “Air-Surface Team™ patterns in areas
far from scarch bases will help prevent such
duplication and overlapping.

Time Limitation

Time is often of vital importance. The time
available may depend on the temperature of the
witer, weather meving into the search area,
clapsed time since occurrence of the distress,
and whether survivors are in the water, life rafts
or life boats. The ranges of survival time given
below are based on the assumiption that the
survivor is clothed in ordinary clothing, is in
pood physical condition, and when immersed in

awates has a life preserver.

Expected Time of
Survival of Men
Imimersed in the Sea

Water
Temperature

Less than 35°F ... . .. Less than 3/4 hours
35°F 1o 40°F. ... .. .. Less than 1% hours
40°F o SO°F .. ... .. Less than 3 hours

S0°H 10 60°F ... ... Less than 6 hours

00°F to 70°F .. .. ... Less than 12 hours

Over T0°F ... ... ... Indefinite (depends on
fatigue)

With a limited number of search units, if
time becomes the controlling factor, either the
probability or the area covered must be reduced
in order to complete the coverage of the areain
the required time limit.
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7. Time oof Day

During carly staves of a search, or with
high winds and seas, night sench s usually
destrble due to the sreater siehting ange of

night pyrotechnies and Hahies

SoNseof e fareet
The

influence the chojee of search putterns. The

tvpe and size of the rtarget will
Poper the target, the greater will be the track
spacting. With wide tack spaeing, search units
can be employed in single umit searches. With
small targers and close tuck spacing, multi-unit
searches should be used whenever feasible. Also
1o he considered s the ability of survivors o
render assistance by any visual, radio or radar
foeation aids they possess. I survivors use these
aids, the detection range is greatly increased. A
smadl target with detection aids is likely to be
sighted at a greater yange than a large target
with o aids available.

O, Probability Desired
Certain search patterns will permit close
(rack spacing. ‘the most accurate patterns in
this respect are the “Air-Surface Team™ pat-
terns, or those patterns which tie o oriented

that search tits have periodic  ons fwitha

navigation abjects,
ability is
v seuarch
will be
track
is physically
impossible for the search unit to nake good the
tacks required. Probability can be increased in

rerence paint. Wi
close trav
10 be higl
patterns s 100 possible, pre
Wi

spacing requued 1s so close tha.

wing is requiree
the use of higl
smail ob the

reduced. very

such vases by repeated searchies in the same

dared.

ETERMINING CONTROLLING FACTORS

Of all the factors involved in the selection of search
terns., One-or more may prove so important in a
rticular situation  that the others can generally be
garded as secondary, or disregarded entirely. These
wortant factors are called controlling factors, and are
¢ unes 1o be considered in determining the type search
be executed. For example. with a limited number of
arch units. the following factors may be considered:

1. Insccurate position of distress requires a larger
search area at expense of”
Tiae, or

b Prabaghidite

2. Limited time tor search requires rapid coveraae
at expense of
a. Area covered, o
b, Probability or
¢, Time ot day
3. High probability requires close tack spacing it
expense of
A, Area covered, oy

b, fime

The above illustrates a few ot the factors that must
be considered. In any of the above situations, additional
search units would alleviate the situation to some extent,
but there is a practical limit to the number of search
units that can be safely and ettectively utilized in ah
arca. .
With the realization that emphasis on any factor will
usually be at the expense of others, the scarch planner
must decide which factor or factors are *the most
important. When this has been done, the search patterns
and search operations are planned to meet the require-
ments of the controlling factors while satistying other
requirements as nearly as possible.

DETZRMINING THE SEARCH PATTE -'N AND
COURSE OF ACTION

After determining the controlling factors, seve
search patterns may be tentatively sclected. A seu:
may <onsist of only one search pattern, or it may inv
many search patterns in a planned sequence. T:
permitting, the search patterns should be listed, togen
with .the advantages and disadvantages of cach, ai
compared. From this comparison, the search pattern
should be selected that appears to best satisty require-
ments of the controlling factors. It should then be
examined for suitability, feasibility and acceptability. A
search pattern is suitable if, cither alone, or in combina-
tion with others. it will accomplish the mission within
the required time, limits; it is feasible if' it can be carried
out with units available in the face of weather. distances,
and conditions existing at the time: it is acceptable if the
results to be obtained from its execution are worth the
estimaied effort and cost.

During large scale scarches, ample time is usually
available for planning, and it is essential that careful
thought go into employment of search units. Once a
large scale scarch is launched, redeployment is often
exceedingly difficult. Such action may well nullify the
effectiveness of an entire day’s search at a crucial period.
Even ot time does not permit a written estimate and
anadvsis, the planner must mentally consic ail the

factor iy Tved.
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CHAPTE - . X

SAR COMMUN ZATIGNE

Phe misston ol 'SAR comminications s 1o obuain
capid and reliable mtormaion ono distiess o possible
distress incidents from thé souice or seene and to
disseminate it to all acusities capable of providing
assistance. SAR communications also provide the SAR
Coordinator with
authority,

means of  exewising command

RESPONSIBILITY FOR SAR COMMUNICATIONS

The SAR Coordinator or
responsible  tor disseminating instructions concerning
SAR  frequencies to activities participating in SAR
operations. The SAR Coordinator, Mission Coordinator,
or On-Scene-Commander. when designuted, is responsi-

Mission Coordinator is

ble for establishing reliable communications between
particinating vessels. atreraft, CC and approps ate
civilian wgen.

SAR COMMUNICATION FACIL &S

a. SAK Radio Faciities

LS. Comst. Gua o anicition sta-
tic o secondary radio Cols, geronautical
rudio stations, Group ( unications tacili-
tiew, tand mobile radio g ship stations,
alioraft stations, dgircratt cations and  radio

eqintpped shore units.

2. Coast Guard Auxiliary fixed land and
land mohile radio stations. aircraft and vessel
stations.

3. U.S. Air Force, US. Army. U.S. Marine
Corps and U.S. Navy radio stations and direc-
tion finder stations.

4. Federal Aviation Agency radio stations.

5. Coastal radio stations (commercial)

6. Coastal harbor radio stations (commer-
SHIN

7. Federal Conmmunications Conimission
direction finder stations. '

¥. Maritime-mobile ship stations. -

b. SAR icletvpewriter Facilities
1. U.S. Air Force, U.S. Army. US. Coast
Guard, and U.S. Navy owned and leased direct
teletype networks,

Al

20 Militay
{Autodin

3. Western Union Company Teletypewriter
Exchange Service (TWX) and (TELEX)

4. Federal Aviation Agency landline and
tudio teletype networks.

3. Other leased teletypewriter facilities.

Automatic Digital Network

. NAR Telephone Facilities

. Leased private lines (hot lines),

LS. Air Force, U.S. Ay, U.S. Coast
Guard and U.S. Navy owned and Teared direcs
telephione service,

1. Commercial business telephones.
N
3.

4. eased tie Ines. ,

5. Military  wutomatic Vo
tovon)

0. Federal 7.

Netv 1k
“pnone System 1 TS)

SAR AMUNICATION ORGANIZATION

i RCC is the focal point of SAR

[STRI A

OMMUica-
most communications in a S-«R incident
1. or are addressed to. the RCC SAR com-
nsunics ions must be organized 1o provide e following:

e

oiging o i

1. Continuous radio watches, at sclected locations,
on the distress frequencies.

2. Means of receiving, reporting and disseminating
information concerning actual or possible SAR
matters on a priority basis as required.

3. Sufficient reserve of personnel adequate to

) handle communications during peak loads aris-

ing from SAR matters.
4. Sufficient trained personnel to man additional

- communications circuits and direction finding

equipment during SAR incidents.

“AR comraunications planning must be based
n continuous operation of major SAR facili-
i2S,

COORL INATION OF SAR COMMUNICATIONS

The coordination of operational communications
reiating to SAR incidents closely fellows the command
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SHUC e AR ST TR &
g mehien s daree o S e a ek i sk e
responsthi o o e G cenmisracatione peiaedd

1o the vt s e the S AR Aision

Coordinator costanates gt e iy
fregquency in cach frequices et b Vi e Pty
for the coordination off SR et e the seeae, SAR
units will notrmally réport o ithe OSC Cione ot e
designated primary freguenaies. Also, il appropriate. a
primary and secondaty SAR control frequency will be
designated for the purpose of nassing traftic between the
OSC and the radio staton serving the RCC The OSC
always remains subject to the instmcions and the

direction of the SAP °7 ion e AT will
not edesignated as TR s - capahil-
tic . einadequate b e oar ol et

he OSC controls comre wut the weenel b
th ol of comum reatio w0 cene U capabili-
tic  of the variols o it iy pNIe s carrieu
by AR units must e ocor ke L avariabiy o certain
uri. will have o cap. oy « 1 cquencies in less
th:a minute, while « o1s ‘g ve five minutes o
ta o transmitter op e e eney. Therefore.
preo o shil'lmg freque cies v AR units, explicit
i nctions must be o oed o i procedures to he
L wed in case conm Jatie s

/
GENERAL SAR FREQUENCY INFORMATION

s

I. The tollowing trequendies are normally em-
ployed i SAR operations:
S0 kI (MECWY Interne conal radiote-
legraphy  Distress and calling,
MEN ki1, (MI/V)Y International radiote-
lephony Distress and calling.
2045 ki (HE/VY International  HE S On-
See e, air and surface.
N L (HEADY Interne ol b Ons
Seene. it and surface.
Natieh Rz (HHE/CWY Internationst liteboat,
Preattand avivad ool
P23 ity (VHIE AMY e il aeo-
mautical emeigency
Vs M (VIHE EAMD) U T stress, Safeny s
and Calling: and Internanional calling
antd safety treguency for the maritime
maohile service in the VHE/I'M band.
Shs o MHZ (UHEZAMY Milicey  common
emergency wind international survival
cralt trequencey.
Conpol of Distress Traffic
e contiol of distress tratfic is the respon-
sibility  of the station in distress or of the
station which has been delegated the control.
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METEAY Gt G HCATIONS

Infid o eations beteeon o il
cod Ui e i preac B et siiine s e
ety o e e gnenes el v oo d by the vesed
A deckirny e emzigency o shetesss This s oy
JENTRH o P N

Beciuse geronautical distress procedures noroudly
cell tor the first transmission of the distress information
to he on the frequency in use tor narma cominunica-
ions at the dime of the incident, SAR cratt procveding

tthe assistance of an aireralt must obtie eguency
o from the Controlling surtaee v station,
‘0N NG COMMUNICATIONS
nitial communications have bren e -ablished.
the con ol a frequency for trattic betw. n vessel/
dircr.on distress and the rescue units is the 1 ponsibil-
ity « 0 mohile station in distress or the sta” on which
tram ed the distress message, except when ontrol of
distie zaffic has been delegated to another s tion.

SAR .-SCENE FREQUENCY

irequency is for use by the SAR wiii: onescene

wher o amunicating among themselves.

SAR CONTROL FREQUENCY

This frequency is Tor use hetween the SAR Mission
Comdinator at RCC wisd the On-Seene-Connmander. The
format used Tor SITUATION REPORTS (SITREP)
messages between SMC and OSC s discussed in the
Anxilimy COMMUNICATION COURSE.

INTERNATIONAL DISTRESS SIGNALS

Fie tollowing Jdisiress signals e qeoognized
intern gl conven sons and should be o ar tooas

SAR persemne’

4. A gonoor ather explosive signal fired o srervals
of ahout @ minute, )

b, A continuous sounding with any togsipnaling
apparatus,

¢, Ruockets or shells, throwing ted stars fired one
ata time at shott intervals,

J. A signal made by radiotelegraphy or by any
oilier signaling method consisting of the group

s AS08S) in the Morse Code.

e, A signal sent by radiotelephony consisting of
the spoken word “MAYDAY ™ ]

U The internationa Code Signal of distress made
by displaying the flags NOVEMBER CHARLIE
(NOVEMBER is a blue and white checkerboard

43 Mg CHARLIE is a horizontally striped flag
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wit stripes of bliue, white. red. hite bluel in
thi order).

g A sual coms g o1 squae. Hag having,
abeoe o heloe o batt o anyti- e resembline
abol

N Flases onwovessel (as frony b L
ol barrel, e,

LA tocket pa hure e
showing wored highs,

i A smoke signal giving ot o ovolume ol onnge
colored smoke,

koo Stowls and repeatediy  raising and lowering

arms o ostretched to each side.

1. The 1 cotelegraph alarm signal consisting of 4
series © twelve dashes sent in @ minute, the
durat: 1 of each dash being 4 seconds and the

durat: 1 of the interval between 2 consecutive

dashe  being 1 second. (This may precede the
distre  call SOS),

m. The i Jiotelephone alaru signal consisting of 2
tones transmitied alternately over periods of
from 30 seconds to 1 minute, (This may
prece. s the distress call "MAYDAY™).

AUXILIARY COMMUNICATIONS COURSE

The Couast Guard Auxiliary Communications Speci-
alty Course should be taken by all SAR personnel.
SITREPS (Situation Reports), prowords, distress {re-
quency usage and message addressing are all covered in
detail in the course,

AIRCRAFT EMERGENCY PROCEDURE FOR
ATTRACTING SURFACE CRAFT

The following procedures performed in scanence =
employed by aircraft 100 oo RIS 4rd

g arbue ran G Gstess

b dircing the surfucs craft at least e

2. Cros-ing the projected course of .2 vessel close
ahead 1t alow altiude, opening . d closing the
throttle or changirg the propeller pitch

3. Heading in the direction in which the surface
craftis to be directed

4. Repeating if necessary

When assistance of the surtace craft to which the
signal is directed is no longer required. aircrait performs
the following procedure:

1. Crossing the wake of the vessel close astern at u
tow altitude, opening and closing the throtte or
changing the propeller pitch.

Normally a chuange of heading will be made by the
surface craft us an acknowledgement that the direction
has been received and will be complied with. If the

sutface craft is unable to compl 10 will so indicaie by

hoisting the international fag

radio

All-

Coour sivnals vt ned g

N

oobviother sl

AUKEIWLEDGMERNT SiGNALS

ot i ostbaoe o osun by e sads

AFFIRMATIVE

NEGATIVE



MISCELLANEQUS SURFACE TO AIR SIGNALL that cor a0 the dol b e bact rroand

S : SEHE b s e b ar s posal 20 Awhind coor g
The followmg wgnals perfe nied by 4 perso the ’ . o )
- ) , . _ , colorod el should 0 ised Ben periamnng
stitfuce wre standard surface-to-airaft body sia i he : . :
, . CoE . attirat o oand oegatic gnads,
person performing these sipnals should wen hing - N

AY
Do no! ottempt 1o land Land here. (Pount in \ Use drop m-
oting. here direction of landing.}

- Lo &N

£ OK Do matowat Can proceea o, Pick us vii-—Plane ban. ~eew mechanical help
Wait af g ticabie doned ar canr-—lzag delo

(oK
ot
N’
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CHAPTER X

SAR SEAMANSHIP

The uhjccli\'c ol this course iy to ;‘I:'\'ill\' Al
ists with SAR Knowledge soo when e essary . they can
be integrated into the operative nery K of the Ceast
Guard. in order to aftord greater prot- oot ife and
property through increased efficiency.
the atmost importance that the SAR
knowledge stressed in the Basic Qualiite tion Courses,.

tucent have the
Four basic qualifications required:

Ist Plotting a course on a chart,
2nd Apply vessel's speed curve o the course,
Ard - Apply compass deviation table to the course

4t Ability to run a vessel on course.

Without these basic qualifications an Auxiliarist
cannot operate his vessel salfely at night. in fog or
squalls. nor can he give accurate BEstimated Time of
Arrivals (ETA), alt of which an
Rescue Operations,

The tourth basic qualification, . 4., o operate
a vessel on @ course s the practive and
experience. To assist in this. Search: and Rescue Drills
should be conducted by F aillas and Divisions, How-
ever. an important phase « © operziing a vessel is an
understanding of it For in:
know what it will do in roug
the tanks were cleaned of se amtent. lint, dust, dirt and
2eat the start ot the boat-

Searcland

result o

ance. tie operator should
weathersand also know if

water before it went into ser
ing season. Rough westher quockly st up these foreign
muatters and can plug a filter. gas lin o0 cause carbu-
retor trouble in g very short time. T is <ort of trouble
will make a vessel a lability 1o @ SAR mission and an-
other Distressed Vessel for rescue.

The requirements of the Facility inspection include
most ef the items of equipment that must be on board
for performing the task when the SAR vessel reaches the
distressed vessel. Somrte districts require additional items
which should be stowed on bourd at all times.

The important point is not only to have equipment
aboard but have it ready. accessible and in good
condition. Do not litter decks with unnecessuary equip-
ment but Keep working areas clear.

TECHNJQUE OF PASSING A LINE

Passing a line is a technique employed in nearly

theretore of

cvery asalst oo rescue attempted and oyets despite it
importanee, is taken tor granted by most boatmen,

When heading toward a vessel dead in the wuater
with intentions of passing 4 line, do not run (oo close it
there is strong wind or sea running. Wind and current
directions will dictate approach,

While preparing for approach have the crew ready’
the heaving line. A mediuin weight line with a “mon-
Key™s fist™ in the heaving end is recommended. Make
certain that the line is coiled and held so it will open like
a spring and does not foul in a snarl or tangle in mid air.
It possible always be windward when heaving the line.

The usual position for a disabled vessel adrift to
assume would be with the wind abaft the beam. Assume
the starbowd side is facing the wind. Go down wind past
her stern and give instructions as to how the rescue will
be attempted. If conditions of the sea permit, it may be
adviszble to stop parallel astern of the disabled craft and
drift long enough to determine and compare the approx-
imate rates and direction of drift. If the rescue vessel is
drifting taster. go up on the leeward side and il slower go
to the windward side. should it become necessary to
approach very close 1o the distressed cratt to pass the
line.

Atrer testing the wind and drifting pust the stern of
the disabled vessel, miake @ sturboard turn bringing the
starboard to the distressed craft’s port side. continue
forward and around the bow, which will put the rescue
vessel’s bow into the wind and in position to begin the
tow. By passing around the distressed vessel in this
munner several opportunities will occur for the crew to
pass the line to the distressed vessel.

The same basic approach and maneuver may be used
when it becomes necessary to put someone sboard an’
unattended drifting vessel.

In situations where it is impraciicable 10 pass a line
by heaving. such as heavy seas, wind, or a stranded vessel
in water tco shallow for the rescue craft, it may be
possible to float the line to the disabled vessel.

When a dinghy is employed to run the line, most of
the COi:AmUSl be carried in the boat and paid out over
the stern because the drag of a large line paid out from
the rescuc vessel to the dinghy will make headway
impossible. The rescue vessel should be anchored upwind

49
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Npg ————

in line with the distressed vessel when passing a hne by
Hotation or smatl boat.

A erew member should  alwavs tend  the line
carefully so as not to foul the propelier.
MAN OVER BOARD RESCUE TECHNIQUES

Getting someone out ot the water v the most

inportant and one of the most common tvpes ot rescue.
Foas the firse objective i all rescue operations,

Always approach from down wind. do not take a
chance of further injuring the victim by blowing over
him. A conscious person not weakened by shock or
injury does not present a great problem. He can follow
instritctions and aid in his rescue. Get a ring buoy,
cushion or vest to him right awuay. Do not throw these at

him but near him as it could render him unconscious or-

cause turther injury by striking him. Also throw a line.
The end of the line thrown should have a loop in it so
the victim can easily secure it to his body. Persons in the
water become exhausted quickly in distress situations
and wimnot be expected to think quickly or logically due
to shock. His well to underestimate rather than over
estimate the ability of a victim in a distress instance. Get
a boarding ladder over, and it it does not reach below
the surface of the water, make a first step for the victim,
by fastening a docking line with an eye splice to a cleat.
Be careful when ussisting a victim in rough weather,
being sure to prevent the boat from striking him on the
head as it rolls, which may knock him unconscious or
add to his injury.

DISABLED CRAFT

50
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g

WIND DIRECTION

Never bring a victim aboard the stern end ot a vessel
with the engine running.

I the person in the water is exhausted or uncon-
scious 1 is @ more difticalt sk, This requires that at
least one of the crew mnt go everboard to the victim,
The crew member nust wear a life jacket and carry the
end of o tire fne along with him, the orier end made tast
to the vessel, He must get the victiim's head above water,
secure the life line wonnd the victim™s chest under the
arms, and maneuver him 1o the vessel.

When the swimmer and survivor are alopgside the
hoat. the swimmer should place a lifting line with a
hoisting sling or bowline (loop) under the armpits and
across the back of the suwvivor, The survivor is then
hoisted sboard with the front of his body facing the
boat. The swimmer temains in the water to assist. The
survivar s brought aboard facing inboard to avoid seri-
ous spinal injures that might otherwise result from
pivoting on his back when being pulled over the edge of
the main deck or boat’s gunwale.

I the boarding ladder reaches beneath the surfice,
the crew member in the water may be able 1o bring the
victim out of the wuter, by means of the over.the-
shoulder carry method. 1o & position where those on
bouard can complete the task. Rescue ot un unconscious
victim is pever an easy operation. -

Once a victim is on board begin First Aid at once.
Reguardless of the victims condition, always treat for
shock.
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RIGHTING CAPSIZED CRAFTY

A 1

Aol leets becone popebn rrore ad o
Aundltivs wdl boevome mvoived oo orhost ressie
speration, enpecldh G Sanbaan Faee Patrol o Phere oo

rahit vy sid a W wn toaeant et and v

oceration betveon the o soscuors we b noeies s onomahe
for 1ttt b onenibion avedding darnage aad possibic
T B Vool N

Whenever @ saithoat thps, pescue vessels hesd for the
vieinity, bt somwetimes more damiage 5 done byothe
sescud et thann e capslzine. A ieeipenicnyed
reserer can be o trad and even s Jdanger fo seilen bt
roscner s, atter allod nccesaiv,

When approaching o capsized wathout, (0 b unpaors

nl to geimember e anount of danaee thar cun he

Stised by ao motorboat’s o wake, Ay for the approsch

itselt. there me two schools of thought spproweh trom

upaviingdamd approach rom downvend, The upwind
approach has the advantage of keepine the escte vessel
e or most of the Noming debnis, The downwind
approach will md in Xeeping the motorboat, with it
higher tiechoard. from deiftng down on the salboat,
trapping cither crewmen o gear hepween the vessels.
The ninal decision as 1o the approach mast be made
only aiter stdying the condinons on handd There can be

St il cover cveny 2veniuality,

N . toL P
Ho e ook answe

As von approuch. instruct the satlors o stay eith
the sailbost and don PIIYS Cheek iight away whether
all hands wre OFL o whiether anvone o G nrouhle and
necds 1o e piohed up {Il)l!'n'!'li‘x!i‘l_\‘, femember the
cllecTs o wilet IPoie ol peisolir o e wierom
cold weathier do not fet wwinanets rernan i the vt
Pong, They moay sttt sudaen and complete hoss o
mincular powes.

I possible the saily should be remosed from the
capstred boat. and gewr collected on e rescue hoag
pick up
procedures vary greatdy depending on o the type of
sailboat. Do not tow a bout while siil capsized. She will

ail Juose Hoating gear. Righting and towing

be urgnanageabie and damage will almost certainly
result,

One method proven suceesstul in righting saileragt.
alter a bow line his heen secured. is 1o have the crew
right the vesse! in the water by standing on the Keel or
center board forcing it down, Tt mayv be necessury to
further assist the crew in this operarion. 1 this should he
required. secure a line 1o the mast and pull it to the stern
of the rescue boat. Lift the mast, remove the line, and
continue to raise the mast manually, righting the craft. If
this is not may become necessary o
remove the mast in order to right the vessel.

Onee righted, have the crew, still in the water. go all
1o the vessel's steri Snub the vessel's bow o the rescue
vegsel’s stern, with her bow held high, start towing
directly to windward. Crew weight aft and palanced with

successful, it

how up will help drain a swamped boat and keep her

uptight while being towed, The tller of the sailthoat
shouid be tended by the crew o secured anndshinpa,
Lengthen the o fine mordes that the bow wiil iide up
onrowang vessal s awahe, This wild also asaist e i,
A Gite speed helps diin cockpris b roo much wiil
ot diddue sian and problens

Atter the cockpit is sutiicientdy denned and e
perimt, hriag the saileratt wongz side the SAK vessed i
Lanve the crew bail out the remudnimg water.

TECHNIQUES OF TOWING

2

This is probably the MO COMBION 1YPe of s
trade by Ausiliarist and boatmen i generat and sivo the
most controversial, Conditions of the sea and weather
Bave o geeat bearing on towing techingues o does the
type b eratt being towed.

Reture any towing operation starts the crew mem-
bers ol the resene vessel and the persons en o the
distressed veasel should den PEIVS This s necessary for
the safety of unyone working topside and in the event
thai the towed vessel foanders.

Pleasure cratt are not well suited for towing because
e ceats are msually aft of the propelfer and rudder.
ciiang a towing stiain on the stern and making it mose
ditticulr o respond to rudder. The general theory fin
towing is to make the line fust on the resgue vessel at
some point forvard of the rudder. .

The best method Tor making fast a tow tine onoa
resetie vessel ot the pleasure craft design is the use ol a
Mirdle runame Dom bits forwand o the radder and
wheel, Such bridles should be wiapped to prevem
chating, and made of nyvion or niaibe hes The pade-of
thumb tor the length of a towing bridai is three fimes
the width of the towing vessel's Liansom,

A Tang tow line should be used and <hould never be
nide Last in such a manner that would prevent it from
being cast oft, cut. or changed on an instants notice.
When the tow line is secured. take up the slack slowly.
g0 forward into the wind stowly or have someone play
out the line by hand. A sudden burst ol speed causing a4
surge or yank on the line can damage cither or buth
vessels.

Nylon line inakes a good tow line not only because
of its strength but because of its ability to spring or
streteh, easing shocks. Long tow lines tend to case
towing because the line sag relieves sudden strains, In
rough seas it is advisable to use along tow even on light
craft,

The exception to this usual rule of a tong tow isin
rough weather when a very large vesselis towing a small
vessel. and a short tow line will keep her close in the
towing vessel's wake and out of the heavy seus.

When practicable the tow line should allow both the
towing and towed vessels to be on a wave crest orin the

51
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trough ai the same time. Thiy is sometimes catled
keeping i
After

take in on the scope of the tow line to allow betie

voes in step.”

spang in quici waters and near 2 destinat on.

handling at close quarters,

Remember, always swing as wide as possible arenndd
buoys. boats or channel tumis, allowing for towedve o
to follow.

Tow lengths tor a small ¢ ard may be oo -
plished with lines no longer than 25 feer bt oo

powerboats and sailboats have «: Jease 100 feet o

of scope. Remember a tow line is always 4 poror il
danger to anyone near should it t zak and whip ¢ e
vessel, particularly nylon which fas considerable vt h
under a strain. This applies t¢ both the tescue wd

disabled vessels. so keep a constunt vigil on the e as d
keep clear from directly behind it.

A member of the crew is always assigned to wawch
the tow line and towed vessel.

The tow may be taken alongside for maneuvering in
close quarters, such as docking.

The towing of a vessel is usually always the end of
the mission so use good judgment and exercise uli
precautions to prevent further difficultics, Tow at a
speed that allows control and avoid excessive strain, '

TECHNIQUES OF REFLOATING CRAFT AGROUND

It sounds like a very simple operation to send a tine
1o a disabled vessel; approach with rescue vessel how on,

ass the fine and wnove out. Some assises, but not many.
re just this simple. However. be concetned with those
Jtuations winehy, because the conditions of one or more
S tors, complicate the manuever,
AME that o with the
seusaption that the dressed vesselis grounded but no

abour o be discussed s

Boled o struned oper This should be useertamed inall
ceseues of U agture wemediately upon arrival, Should
ither of the conditions ¢t it may be better tofet the
sssel remain where <o soand place anchiors to prevent
srther damage. 11 damag > severe, it may be necessary

y also take an anchor whore to hold her or pull sull
urther in until temporary repairs can be made,

Wind, current and water depth are the conditions
letermining action in assisting stranded craft.

When conditions are such that close approach is
e dvisable, anchor with one or two anchors and send in
1 he.

11 the wind or curtent, or both, are broadside to the
direction of the pull, the assisting vessel may stay
anchored even while pulling the stranded
deeper water, as she may lose maneuverability and go
aground broadside.

When the assist is to be accomplished with the
rescue vessel under way. the tow line should be mude
fast well forward on the rescue vessel so that maneuver-
ability is maintained while under the hauling stress.

Severe strains are cxerled, particularly on the
stranded vessel, thevetore, a bridie around the entire hull

vessel ty

DEVEZ CROSS A EAEAYER LINE

or snubbing
lines

S Ay e’
i} ! 3 .GnGSS-dec\k<>
) )

WIND OR CURRELT

3
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with cross deck or snubbing lines should be used. This
would also apply to the rescue vessel. if there is any
doubt as to its ability to withstand this concentrated
strain. Personnel on both boats should stand clear from
the towline to avoid injury should it part under strain.

The type of bottom on which the vessel js aground
must be a further consideration. It the bottom is rocky
and the hull is dragged, more damage is done than by the
grounding. Muddy bottoms may cause suction and while
attempting to pull the grounded vessel. it may be
necessary to h - ihe persons on board her rock the
vessel from side breaking the suction. Sand
bottom will not create suction. but will build up quickly
on the seaward side of a grounded vessel.

In some instaunces in tidal waters when the stranded

Siue 1o

vessel will not come free and is not in any immediate
danger, it may be advisable when ena low tide to wait it
out for a few hours. Be certain to secure the necessary
anchors to prevent further distress when this situation is
requested or recommended.

Assisting a grounded vessel is a dangerous operation
and it is of paramount importance that the rescue vessel
does not alsu become a disabled craft. Exert caution in
aporoach to the vessel and never sacrifice ability to

maneuver.,

TECHNIQUE OF APPROACHING A
BURNING VESSEL

Approaching a buming vessei should never be
undertaken by an Auxiliarist unless the fire is a small
one without danger of explosion. and only then when it
is 10 save lives that could be rescued {rom the water. or
10 prevent the buming craft from drifting into anchored
ur docked boats nearby. ' :

The average Auxiliary Search and Rescue Vessel is
not equipped 10 cope with fire, which requires special-
ized fire fighting equipment and training.

When it is absolutely necessary to take an injured or
unconscious person from a boat afire, make the ap-
nroach and departure withour a second’s loss.

Break wout all fire fighting equipment and have it
ready for protection to the SAR vessel. ’

The approach to the burning vessel should be from
upwind to keep clear of smoke flame or sparks. String
fenders, extra life jackets, cushions or whatever padding
may be on board. on s line and hang same over the bow
to serve as a bow fender, which will be the contaet point
with the side of the vessei afire. Do not exert pressure or
push the distressed vessel as such may result in bringing
the vessel around and broadside to the rescue craft.
Accomplish the mission with all possible speed and get
away fast. Leave upwind from the fire,

Persons on vessels that are burning badly should be
instructed to put on life juckets and jump overboard. on

windward side, and be taken on board the rescue vessel
from the water. Conditions which would trap the victimy
against the boat would alter the depariure ade of the
burning vessel.

Ancther service which Auxiliarist may peitorm s
the Satety Pairol burning
cutious and untramed boatmen from cruising withun the

around a vessel, keeping
danger area of the fire and anticipated explasion. Saving

life and the prevention of further distress is the minsion.

HEL_ICOPTER EVACUATION

Helicopter evucuation is u hasadons oporaiion 1o
the distressed person and to the thght crow,
only be attempted in a4 muatter of fife o death,

and hoold

When requesting helicopter evacuatins:

(a) Give the gecurate position, time, -peed, coin

weather conditions. sea conditions. wind direction a!
velocity, type of vessel and voice fieguency te the
distressed vessel.

(b) If not already provided. give coimplete medica!
information, including whether or not the distressed
person’is mnbulatory.

{¢) It the vessel is beyond helicopter tanpe, advse
diversion intentions o that a rendeszvous point iy e
selected.

(d} If' there are changes 1o any itenss depoiicd
carlier, advise the rescue agency immediately, Should the
distressed person die betore the arrival of the helicopter,
be sure to advise those assisting. Remember ihe opera-
tionr involves risking the tlight crews lives as well.

(e) Provide continuous radio guund on specitied
voice frequency. it possible. .

(1Y Select and clear the most suitable howt area.
preferably att on the vessel. This the
Trice up ronning riggng and
boons. H hoist is aft. lower the tlag staft,

() "I the hoist is to take place at night. light the
pickup areas as well as possible. Be suge 1o not shine any
lights on the helicopter. so that the plots not bhnded.
If there are any obstructions it the vicinity. put a light
on them so the pilot will be aware of their positions.

(I Point scarch tights vertically o aid the flight
crew in locating the vessel and turn them ott when the
helicopter is on the scene.

(i) Be sure 1o advise the helicopter of the location
,of the pickup area on the vessel before the helicopter
arrives. so the pilot may make his approsch to oft. amid-
ships or forward, as required.

(j) Remember, there will be u high noise level
under- the helicopter, so Voice communications on deck
will be ahmost impossible, Arrange a set of hand signals
among thé crew who will assist. Keep personnel not
involved clear of the hoist area.

nst include

seeuting of loose gear.
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thy I pesable hue the person moved to g position
ar close tor the hosst opeas s his condiion wii
permit TIME IS IMPORTANT.

(o Nommadho o a horer Guretcheny s requned.

p

witl e necessary tomove the penson (o the specnal e

winch will be lovens

the hiehwopten, Be psrepared to

[FUCER S

s ouuichivoas pose

strapped . fdee ups and W ante ek

condition will peis

(m) Be sure that the person is tagged teondicate
what medrcation, 1 any . was administered to hing, and
whwn 1 was adnumistered. ]

() Have the person’s medical record and necessay

Pl B CTivelone o thadhaage Teadt o transdel wiih
t H By .

o oossnde.

wedting o e jacket,

ipd Change the vessel’s coune toopermit i ~op o
tade oy castlyoas possible with the wind on the bow
preicieble on the porr bow,

{q) Reduce speed 1o cose ship's mation hut mun-
L steergeway.

(ry 1 there ix nootadio contact with the helicopier,
whei ready Tor the hoisis signat the helicopter in with o
“oome on’owith hand, o prachi by lashhght agnals

(=1 Alow buasket or telier o ton b deck on
water prior to handbing G avord static shock.

(i L trail hine s droppad by the helicopter, guide

the bushet ozstretcheY o the deckwith the line: keep

e Hie e wi agmed,

tur Plyce the person in baskets sitting with his
fards clewr of the stdes. o m the litters Stenal the
dicrpries hont cpevator when ready tor the hosa The

Pt afoniid B eeaddiie of the head o he s

(v T o eves=any toorake e Biten away o

tountieeoh the hont cable and keep i tiee
; Botieopier o haubm, DO NOT SECURE CABLE
o THE VESSEFD OR O ATTEMPT 700 MOVE
STREPITCHERWITHOUT UNHOGRKING,

Coo Mo 0 nerson i strapped e the sireishie

sigitad the Belicopier o fower the et oo honk

Agnst

Haist. Sready i surerehier so i will notswing o tu.
b Mo tnd hine o attached to the basket o

stictchior. use 1t toosteady the person as he iy hoisted.

Rewep teer dlear o1 the e,

RULES FOR AVIATION SEAMANSHIP

woorew o the tescue vesael should keep on the
alert dor the aireraft pilot’s orders. directions and
sugpestions when approuching a distressed aireraft,
Approach dntting planes trem the windward und
moored planes from leeward. to prevent the wind from

disving  the rescues vessd

P Tiout Ty,o R e o
SUICTATD aulInsT e rescue voael
Pt

ariorart

TUNNUE,

Romersi oo ihie anoratt e <A Ji
i -:\ k i rendersarnoaad deiid G .
Aol i i i "
Wiligt o Voaaedlh mw i ' Y

collistom,
Dl sior apiprcae it dn aarc ha s kil 1 o e

furning . A spinning propebies is o deadhe woepoas

The vessels hacking ahiliny showia b Chew

hetore approacing an arctatt, Cledho oo vrans

Sownd

v L SURN +
P oy NI

Tow ai s A TESTIITI TS BETL TG U PR IS
aand ooy moes, Neapl: I
arrcrat whick e ! S oy

HTESS
Pow an arcralt cnoabout the socond wanve e
towing vossed s wathes G sfowls, especiuthy shien oving

toowimndward . Do not let the direruft bounds o

Remember that speed o the most imporiant tacim
in rescumng the ciow of o onhed anaat

ATRCRAFT RESCUE OPERATIONS

NSaving De s the escue vessels st imporisnt Lk,
Noething shoubd deter this mission,

F e et s afire. throw hiveonng buovs with
artached tine to the thght crew und hennd puil them o
safvty, Goeoas cdose to the dammmg cralt s safely porngis,
Woateh por meehine exnlosions - Nob ope sl be seven i
the rescne bows iy alvo destiove b

iy oottt Gk

Shoubd b

TR

¢ bhinny

preached o wondveand re aveid

Pt vttt b by e Beogine teel e e
mist peoceed wrh eat peads Db an pa v e

rapidlv s e do seaplanes s dhen waternaie Dooneoaie

it of pentoeiie e rplured

e the crew v eseniad the o s coirriene:

Foave sadvase aperations tothose e e e

quadiiicd i this phae of vpesation, T

[ S stay
on scene too Leep curous boatens oudoab the e ol

dusiger,

DAMAGE CONTROL

Damage contiol s anything that seduces rhe harm-
ful effects of anv dumage 1o 2 vessel the primary
purpose being to keep the vesset afloat or imcandition to
reach a beach o port,

The muin feasons tor damuage contiol cormtderations
RIS

booTo ke all necessary action belons damige

occetirs. This means making vessel watertight und
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gas-tight i thase parts which present possible
hazards, wy well oy koo g necessary enicraency
equipment aboard.

20 To coatrol damage cansed by oocing, colliston,

grounding, explosion and tire.

30 To provide emiergency temporary repainn ot

A R T N A L R

rUNtele sl

Auxiliarists. while primarily concerned with SAV-
ING LIVES. muy becoine involved with: situations where
knowledge und advance preparation may save propertyv.
Damuage control shull never be uttempted when there is
risk of injury or peril to lite.

ot of holes o the hull and looding underway
e stricty e crzency medsures. Whatever muterial 18 at
hand must be used. The important thing 1s to Kkeep the

vessel atioat.

(v Small holess broken lines, Tost shatts and such
may be temporanly repaired by driving wooden plugs or
wedges into the opening. Plugs wrapped in cloth also
mike good seals. Care must be taken betore driving plugs
and  edges sooas not to enlarge the crack. split the hose
or fusther the damage. Plugs of assorted sizes should be

carried on board for these emergencies.

{b) Large hull holes through which water is pouring
are ditficult to control. Inside patching or plugging may
be accomplished with pillows, mattresses and blankets
backed up with tivor béards, table tops, deck chairs or
other solid items availuble on scene. Inside patches are
preferred since outside patches are difticult o tend and
may be knocked oft by sea action. There are nuny types
st patches and shorings which may oo used in the
emergency. One must be calm, alert and work fast with
the tools at hand it the vesselis to be hept atloat.

(¢ Ouiside hall patches are usually made in calm or
shallow water when mside putchies are inetfective. and
then enly when the everboard action piesents no danger
o the person or persons making the repairs. Canvas, rain
curtains or covers, wdustrial plastic (carried especially
for such purposesy plywood or masonite may be used 1o
cover the hole. To secure the muterials above the water

s

line presents no major problem in nailing on wooden |

hulls. For holes below the waterline nailing is ditficult
and a staple guu should be carricd for this purpose.
Holes in plastic or fiberglass hulls present a special
problem in securing the patch. & L+ section of sponge
rubber (such as used for under carp, padding) should be
carried to sandwich between the hull and patch to
prevent slipping. The rubber or other such materia’ und
covering patch (of solid material) are then secured in
place with lines around the hull such as one bandages a
wound.

Saileraft with holes in the hull can work a spinnaker
or targe sail beneath and avound the hull, forming a bag.

55

Water pressure will keep the sail tight over tiie hole vnee
itis secured around the huil.

Flooding water can xefdom be controtled by ords-
fary bilge pumps alone. When special pumps aie not
immediately availuble, und the damaged vessels motor is
aperting, close off ihe through-hull valve on the waier
mtake of the cooling svstent and sever the bosel thus

using the engines water pump to bail the vessel.

_FIRE PREVENTION

No

efficiently and well. the damage may be minmised. the

one  wins agtinst o fire. 1t gnay be tought
fighters work hard: but the fuct remuains the properiv is
lost. some lives may even be dost or injuries recelved.

Theretore, the best way to combat {ires & 1o prevent
therm.

The thiee mgiedients vequired for fire are: FUEL.
HEAT and OXYGEN. These ingredients are like ihe
three sides of a triangle. Eliminate any one side ot this
Himinating tuel on a
small craft with built in tanks¥g impossible. Heat. the
second side of the triangle, may be removed through the

triangle and extinguish the fire.

use of water, water sprays or by ventilating 1o the
autside. Oxygen, the third side of the triangle. may be
removed by introducing another gas into the fire area
and <o diluting the aumosphere that it will no tonger
support combustion. Foam may also be used, which
creates o blanket over the fire zone preventing fresh
oxyvgen supplies from reaching it,

It is important to understand the difterent classes of
fires since they must be combated by ditferent means.
Water 1s ideal for some fires. hut can ruin clectrical
equipment or cause short-circuits and. it used on gasoline,
may make the fire worse. Fires are classitied into the
following three general types: .
1. Class A pires: Fies inordinary combustible
maeterials (such as bedding, clothing, cunvas,
rope and wood) where the cooling effect of
water is of first importance in extinguishment.
The chier characteristics of Class A combusti-
ples is the embers or ashes remaining atter
burning. Material of this typs must be cooled
throughout the cutire niss before extingnish-
ment is complete.

Class B fires: Fires of inflammuable liquids (such
as gasoline, oil, grease, paint and ‘urpentine).
Materials of this type burn at the surface where
the vapors are given off. A smothering or
blunketing of the burning surface is best for
extinguishnment. Foam, COj, steam. certain dry
chiemicals. and a combined use-of fog with foam
are cffective in smothering this l\y\pc of fire.
3. Class C fires: Fires in cleetrichl equipnient
where use of a “non-conducting” e&;inguishing
X
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ivoor iy dnpornaices Bnomost eledtricad

Bros it s necessaty o deenergize the cncuns
poivte progress can be pdes Carbon drosade
(COYiN g

ot damuee electiicat e

ron-corndincton of electineity aird

CLASSIFICATION CF FIRE EXTINCUISHERE

The following chart aive the Slusses of fles upon
which the extnzuishers are most ofiective. the range of
the extinguisher. and whether ithe extinguisher is sate tor

use on live electrical equipment.

Type cf slost
Extinguisher Effective
Soda-Acid Ciass A Ap

CO5 Gas
Cartridge
Water

Class A Approximatelv No

35 feet

Foam Class B Approximatety No
35 feet

CO» Class B-C 2 to 8 feet Jos
according to
size

Class B-C 20 to 25 feet Mg
according to

Dry Chemical

3¥4:

SCUBA DISTRESS INCIDENTS

The Coast Guand hos no statatony responsibiiiny o
pioviding recompicsion fedtment cquipment o1 ton
manuging decomprossion sickness ey e SAR acnons

SCUBA Coust

involving Jdiving accidentss However.

Y
~
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Guard assistanee IRRREY s PUQUOSTEd N D iy SPONIIY

SpIRIReney treatiient fctiies,

dce shudl bed

Coast Guard Auxiliary essisi

wrrenging of providing transportaizon and sdvismg

GQUeslling poisens where Hie nedrest iecompression facil

iy i docated and notrving the Coast Guand ot the need

Pon the pediest clinnber e ordes et chan R UEINE RO
cae ne prepared e receive the peticnt.

IN NO EVENT SHOULD COAST GUARD AUNIL-
IARY PERSONNEL ATTEMPT TO DIAGNOSE DE-
COMPRESSION SICKNESS OR ADVISE USE OF
RECOMPRESSION EQUIPMENT. RECOMPRESSION
TREATMENT CAN BE FATAL IF ADMINISTERED
WHEN NOT REQUIRED.

Fach Rescue Coordinuiien Center has the necessary
micimation on o all recompiession chambers ocated
withn ity distiict

The folfowing mediced indomuaten o nevessany in

HIese Juses:

i. Depth ot the water i which thie vicnim hus
been diving.

Rate of ascent from what deptl.

Amaount of tme down on the dive.
Amount ol tme dewn and depth on any

‘e U

da

preceding dives mude dunrg the past 24
hours.

It

Location and nature of first svimptom (ie.,
cramp in calt of lert fegs pain in back of

nech) and same mntormation on any suc-

ceeding svmptoms,

SUMMARY

The imtormation contuined in this chaprer is not

mrended  to tain sepantmer ot rire fightenss By
mrended tooeducaie mvanhers of the Auxiliary nor 1o
undertahe any acton which may m oy way endanges
humae lives or property s and o properiy evaluate those

sittations which may contiont any heatinan ot any tme,
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CHAPTER Xl

SAR ADMINISTRATION

Search and Rescue administration in the Auxiliary
consists of (1) processing SAR information prompiy
and accurately. (2) effectively managing the training and
preparedness of personnel and facilities and (3) mair-
taining close contact with the Coast Guard and civilian
rescue agencies.

PROCESSING SAR INFORMATION

Everv Auxiliarist invojved in patrol or SAR uctivity
should know how to properly complete o CASUALTY/
ASSISTANCE REPORT tform {CG-3937) as shown in
Figure 3. Applicable items in cach lettered block are to
be checked or circled and each numbered blark is to be
filled in with appropriate information. After compieting
the form. the Auxiliarist forwards it as directed by the
District instructions.

Auxilicry Flotilla and Division operations officers
should establish convenjent SAR incident notification
and report forms. to speed SAR information from Coast
Guard to Auxiliarist and vice versa. An exarnple of a
possible format is shown in Figure 4. Reporting results
after a mission to the nearest Coast Guard operational
unit is a must.

It should also be noted that for the Auxiliarist or his
flotilla to be credited for an assist, the report of
assistance must be received by the District Director of
Auxiliary.

MANAGING PERSONNEL AND FACILIT.ES

The effective management of SAR personnel and
facilities begins with training of the personnel. The
successful completion of the Auxiliary Communications
Specialty Course and this Search and Rescue Specialty
Course are fundamental to this objective. SAR dulis
serve to keep SAR personnel and faciliiies in prepared-
ness. SAR facilities should be facilities inspected by the
Flotilla or Division Operations Officer in order that he
may have direct cognizance of the vesse! capability and
seaworthiness for various missions.

A roster of SAR personnel and tacilities should be
mgintained by the flotiila and division operations oft1-
cer. A copy ol the roster should also be provided (o the
local Coast Guard unit. However, notification to a
particular Auxiliary facility for & SAR mission should
usually be made through an Auxiliary operations ofticer.
Notification procedures should be revicwed with the
local Coast Guard unit commander and watch personnet.

Flotilla or Division Operaiions Officers are also
responsible for the scheduling of personnel to man the
Auxiliary SAR Mission Control. if such o facility is
muaintainzd.

MAINTAINING CONTACT WITH AGENCIES

Auxiliary flotillas engaged in frequent SAR work
should maintain continuing personal contact with repre-
sentatives of police, fire and sheriff rescue units.
ambulance services, conservation units, SCUBA clubs.
and similar organizations. and should maintain a liuison
file of telephone numbers. Dockmasters. bridge and lock
tenders. marina operators. fish camps and light-keepers
are also persons whose telephone contact should be
listed.

Civil Air Patrol and aero clubs can be of great
assistance in SAR and should be included in any listings.
No liaison file has ever had too much information in it.

SUPPLEMENTARY INFORMATION

Since the cause of engine equipment failures cannot
be determined by superficial inspection at the time of an
ineident, the form CG-4880 has been designed to collect
this information after repairs have determined the
problem areas. This information is of great value in the
establishment of safety standards.

CG-4880 is franked and pre-addressed and need
only be handed to the boatman by the assisting
Auxiliarist. A copy of the form is shown in figure 5.

(PN
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As ASSISTING AUXILIARISTS
1. MEMBER NUMBER

il I P

J - P

U.S. COAST GUARD AUXILIARY - CASUALTY/ASSISTANCE REPORT
( Circle or check all applicable items, fill in blanks, and send as directed to the
Dircctor of Ausiliary or Cegnizant CG Unit.)

DEPRAT
|
[o{¢]

|
2, PRINT NAME (last, First, M) (l.ist other aurtlia-
rists asststing on reverse side.)

Bs CRAFT ASSISTED

wigcturer name,

o
i

{OQurhoard onlvy

« WARE O [ ES T

(Qutdboard cnly)

~4

6. LENGTH 1IN CURREINT CME QECALT

Coves [Tno

‘ ‘
[P SRS S
i o

Fo CAUSE OF CASUALTY

ENGINE
4]

CATANT

AULT [ Specefy e

OTHIR (Specifni

_NATURE OF CASUALTY

C. DATE/TIME OF ASSIST

1, DATE 2. TIME ON SCENE |3.
(MO/D/YR)
AM P\
D. WEATHER CONDITIONS d

~1

. SEASTATE (Ft] [3, wWiND(Rncts) ]

TSROy
)

E. LOCATION OF ASSIST

l. TYPE OF ASSIST

TOwW

REPAIR

REFLOAT

FUEL

MEDICAL

RESCLE

OTHER (Specifs !

G. CRAFT
MOlo1, Loss oF Frace G3. COLLIS!ON WITH VESSEL | 1. DISA
G2, FLOCOING 10, coLLision (Other) 2, FALL
Tl 03, GROUNDING FIXED OBJECT 3. FaLL
T4, PLANE CRA&SH . FLOATING CBUECT 4. BURN
Qa, CAPSIZING tr, £ 5. STRW
CE, SINKING T2, £r (Speeify) 6§, CRUS
07. DISAPPEAR 7. NONE
[ ZL?E/ExPLOSIQw 8, OTHE
{ A, FUEL
ZLECTR.
SR
K. WH!
) Js ASSIST GIiVEN TO
Q1, HNWBOAT OR. CANOEL/KAYAK 1. ON R
Q2, AIRCHR&A&FT 09, PERSONMEL ONLY 2, ON S
03, SAIL ONLY 10. OTHER (Specify) 2, ON C
04, AUXILIARY SallL 4. ON R
CH. HOUSEBOAT L. WAS T
06. OPEN MOTORBOAT T
Q7. CABIN MOTOREBDAT M.DID ¥
CG LN

1. CG DISTRICT Z. COUNTY(Nearesty

(3. S1ATE(Nearest) 4. BODY OF WATER

NO.
NO. OF
NO.,
NG,

FLRSONS

OF LIVES LOST

LIVES SAVED ((ive names tn remarks)
OTHERW|SE ASSISTED - .
PERSONS DROWNED ((ive names in remarks) —
OTHER THAN DROWRING

N. LIVES/PROPERTY

6. VALUE OF
7. VALUE OF
R, PROPERTY

5, NO. PERSONS KNOWN TO REQUIRE HOS
PROPERTY SAVED (Estimate
PROPERTY ASSISTED (Estin
namace [ Jover stoo [

Previous editions are ohsclete
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\UXIL £3 - ; mr R T e .
XILIARISTS _—|  U.s. COAST GUARD AUXILIARY - CASUALTY/ASSISTANCE REPORT DEPARTMLNT C¥ TGANSPORIATION
{ Circle or check all upplicable items. f1ll 1n blanks, and send as directed to the
O St : Director of Auxiliary or Cognizant CG Unit.)
M.J.) (List cther cuxilia- | . <
M eszilias 17 e CAUSE OF CASUALTY NATURE OF CASUALTY
- 1, ¢ NE FALLURE!
o ) - -y — . ey
ASSISTED I 1ssvEzy T TvEs Do =
e, tf not er nhiws T PUHENT FAILUAE .
» d ot ©S i N
i :.
3. ENGINE ScR! e, 5,
(Dutboard or v oF .
t 7.
5. MAKE CF £4G - 3.
(Outboard only) Lo P L nTOR FALLT (Speciis
7. WE C : e, YR TSpecifad
\7 CURRENTY (! oE : i o -
 Dves Thono ; R
- N SO K. WHEN ASSIST OCCURRED,
E OF ASSIST i i TYPE OF ASSIST J. ASSIST GIVEN TO WERE YOU
€]3. HOURS or 3 ’ T b : o T e e e =]
ON SCENE ASS 15T ) PorL o w 01. RAWECAT 08, CANOL/RAYAK 1. ON RECATTA PATROL
o1 L.oAty O, AINCRAFTY 03, PLRSOLNEL oL 2. ON SAFETY PATROL
" ~f 3. RE? G, SAIL DNLY 10, CTHLR (Specify) I, ON CG ASSIST MISSION
..0NDIIIO§§ I RN 04, AUXILEZRY SAIL 4. 0N RECREATIONAL OuTING |
ATE JFt] 3. Wi Ko < 5, wInICAL 5. HOUSEBOAT L. wAS THE ASS1ST ON C5 ORDERS?
i RESCUE U6. OPEN MOTORBOAT | Cves Como - _
- 7 QIVER (Specin) 7. CARIN MOTORBOAT M.DID YCOU REPORT ASSIST TO COG.
N OF ASSIST 6 unITY T ives  [TNo
COUNTY (Noarest)y
u { r N, LIVES/PROPERTY
: 1, NO. LIVES SAVED ((ive names tn femirhs) - _ 5. NO. PRRSONS KNOWN TO REQUIRE HOSPITALIZATION 4
BODY OF WATER 2, HO. OF PCRS0NS OTHERWISE ASSISTED . 6. VALUE CF PROPERYY SAVED (Fstimatel
3. HO. PERSONS DRCWNED ((Five names in remarks) o o - - 7. VALUL OF FROPERTY ASSISYED (Fstimate) $
4. KNO. DF LIVES LOST . OTHER THAN DROUWNING . _. 8. PROFLRTY pAMAGE ([ 'over $100 [ unper $100 T none
-
te {Dver)
FIGURE 3
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UUSCG AUX — SAR LOG

NOTIFICATION DATA

NOTH-IED: DATE iz EY . PHONE NO. .
OTHER AGENCIESNOTIFED . o Teae _  PHONENO.
COMMERCIAL ASSISTANCEWNOTIFIED __ . TiWE__ PHONENO. ____
RADIO COMMUNICATIONS TO BE CONDUCTEDON_

FALMILY OR FRIEND TO BE KEPT INFORMED PHONE NO. —

CISTRESSED _RAFT DATA

)

VESSEL NAME IRION TYPE __

CGLOR LENGTH

E

3o

o)

DRAFT

LAST POSITION GIVEN_ TIME GIVEN

DOCK OR BAMP DEPARTLCD FROM DESTIMNATION

NATURE OF DISTRESS

TOW REQUIRED ADRIFT ANCHORED
NUMEER OF PERSONS ABOARD NUMBER INJURED
OPERATOR'S NAME . PHONE
ADDRESS N

WMARTNE TB
EQUIPMENT ABOARD: RADIO _____ RADIO___ ___ FLARES
FLASHLIGHT CLOTHING
AUTO DESCRIPTION: YEAR/MAKE COLOR
BOAT TRAILER DESCR!PTION _

SEARCH CRAFT DATA

CAPT. _____ FACILITY

DEPARTED FROM TIME _ ETA

T!ME ON DISTRESS SCENE POSITION

DISTANCE FROM REPORTED POSITION OF DISTRESS ______ -

NATURE OF DISTRESSFOUND ____ S — - —

CAUSEOFDISTRESS ____ = . ...

ASSISTANCE RENDERED_____

WEATHER: VIS MIND . WAVES TIME SECURED
Figure 4.
59
63
b
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Form Approid

DEPARTMENT CF TRANSPURTATION
U.S. COAST GUARD
CG -4880 {16.72)

ENGINE/EQUIPMENT FAILURE NOTIFICATION

YOU HAVE JUST BEENR ASSISTED BY THE U.S. COAST GUARD AUXILIARY.

The Aux:liary is
to preserve your
and mailina ths
determuned. The ini

NOTE: If you hete any doubt ahout the safety of vour boat, plewse write Lo the
address on reverse vide.

CAUSE OF MALFUNCT!ON (°X* gpplicable items)

10.

7. FUEL SYSTEM 8. CLECTRICAL 9. LLBRICATION DRIVE LNIT
1. FUEL PUMP . FAULTYY "_'f_'NG Y, CiL PUmP ., PART faltLyuRE
2., INJECTION PP T z;zgzju_ff_n. W:—v :’_.-;l“v&:::'»[k; i :\A’ﬂz. E\LU;EH‘VMMN
3. CARSBURETOR/INJECTORS 'w'l GENERATOR o J_Ch‘f:: o » i T
4. LEAKY LINES/FITTINGS 4. VOLTAGE PEG. 13. CooLig sySTEM
S. FILTERS S, sParnPLUGS | 1. SHIFT V. wWATLR PumP
6. VENTILATION 6. DISTRIBUTOR 2. SPEED B )

7. BATTELRY 3. STEERING

15. MAY WE CONTACT YOU IF ADDITIONAL INFORMATION IS NLEDED? 6. ARCA COCE AND TE
Cves [Tlwo

17, PRINT NAME GF INDI VIDUAL COMPLETING FORM J18. DATE 19. HULL IDENTIFICATION NO. (If availabl

FIGURE 5




For— Approved OMB No. 04R.3084
TR Y. BOAT REGISTRRATION NO.

PRSIt ENGINE/EQUIPMENT FAILURE NOTIFICATION | -

CG -4880 (10.72)

SL MR OF goAY
VE JUS ssis «3« COAST GUA UXILIARY.
The Suxpoary s e ) RU A g

R R E R NIt ot B weThin watt tras

1Q preserve

i
i
“ R
, ' i S.OMAKE TR DNAINE
menl Qny neles5ary oo .
mhigkle and fcmnomics! PHIREE R ToTead N
. N . . e i S e ey -
NOTE: If you bute Jany doubt chout the sufery of vour hoat, please write to the £ tEEIERLNTL AP NG LT, e
address cn reverse sude,
: !
CAUSE OF MALFUNCTINN (*X” gpplicable items)
e s ety e
7. FUZL SYSTEM 8. ELECTRICAL 9. LUSRICAT {Or, 10 CaveE (T T, "RANSAISSION
1, FUEL PuMP T. FAULTY AIRING 1, OIL PLmMP 1, PaRT FalpyuRE V. LACK ©oF FLIIID
g ——— e - — _— S s e N SN e ——— = T e . - -
2, INJECTION Pump 2. ALTLRNATCOR 2, OIL FiyvTEp 2. LTI S. PARY FATLIIRE
3. CARBURETOR/ INJECTORS 3. GENER2TOR 3. teax J 3. CLuTewH
4, LEAKY LINES/FITTINGS 14, VOLYAGE REG. 12, CONTROLS 13, CODLING SYSTE 14, "—‘Tnu'*.'mrr/s}
b s D SIS S — —_——
5, FILTERS S. SPARKPLUGS 1. SHIFT 1, WATLR P(LWP
= ———e L]
6, VENT!ILATION 6. DISTRIBUTIR 2. SPLED 2. Lean:
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FUBLIC INFORMATIO

GENERAL
el oot mrended T b g o 2anaiy
stedy of Coust Gourd Pubhe Informarnem o1 Taed

signed to alers
situations  he
also be awuare

Aspects of SAR: however it is de
Auxiliarist 1o potentially difficult
encounter. The Ausxijiarist should
these areas may reguire amplification by other Coust
Guard directives and publicaiions.

RELEASE CF INFORMATYION TO
- A

vrzry SAR assists 1o the subhis g
i

NEWS MEDIA

Generalls

zccomplished whije under ofticizl Coust Gu: ard orders, In
such cases eferred 1o e
Coast Guard Group Commuander who issued the ordery
or other Coast Guard officer or unit having operational
control of the SAR case. In other cases,
information should be limited to a statement that an
accident or incident has occurred, the location of the
incident. the time it was reported or occurred.
information concerning the Auxiliary’s own operation
and accomplishments in the assist or rescue. The rules
for release of information concerning civilian casualtics
are complicated and may state. county. or
municipal requirements. Therefore members of
Auxiliary shall mate statements to  the
regarding casualties,

The valuz of SAR photographs for accident analyvsis
and for use with SAR articles should be
keptin mind during all incidents.,

AN Bews queries must be

nz2wy :clease

und

involve
the

70 media

mvestigations

ENTERING PRIVATE PROPERTY

Trespass 15 the entry without right onto hind or
private property which belongs to another. As u generyl
rule, Auxiliary SAR personnel and land SAR units shall
obtain the private owner’s or occupants’ permission
prinr to entiy when engaged in 4 SAR incident.

However. trespass by Auxiliary SAR personnel,
while rendering assistance to persons or property in
actual distress, can be excused or justified if it is clearly
required by necessity to preserve life or property. For
example. it is permissable to go on another's property ta
prevent a drowning, In these circumstances, every effort
must be made to avoid or minimize damage to the
private property,

6]

q \_I!

N AND LEGAL ASPECTS OF SAR

Guard s Do slai L ton

fecrege, G onlannd waters,
sel vwner is responsible for this maiter. During
Ih(, execuiion of @ SAR mission. the Coast Guard may
elect however 1w wreckage in ordar to nuark
DATUM incideni, o guard
wreckage to preserve evidence for accident inyestigation

Tor the securnity of the preperty i 2

TeJuireinent 1orf

plaiding o5 W

nark

or te oprevent jurther

oGP0 ;mmd eolved.

EMTRY INTO CANADA

An sgreement hias been recched 10 msure adequate
coopergt:on between the UL S. and Czanada in -
and rescue operations slong the common boundary. The
sgreement basically states that rescue faciliues of Canada
or the United States whick are engaged in emergency
Scarch and Rescue operations, be permitted to enter or
leave either country withour being subject to the
immigration or customs tormalities normally required by
the Government of cither country, provided tiut the
Rescue Coordmation Center involved in the search or
rescue, either directly or through some person delegated
by it the responsibility of informing by
telephone or telegraph the immigration office and the

2ir seisrch

assumes

customs office nearest to the tertitory over which any
search or be instituted, of the intended
operation. giving detals as enumerated in the wgreement.

As provided in a treaty ratified in 1908 veoels and
wrecking appliances, cither from the United States or
Canada may salve any property wrecked and may render
d. disabled or

resdue 15 to

aid and assistance to any vessels wrecke
distress in the waters or on the shores of the other
country it portion of the St. Lawrence River
throuph which the International Boundary line extends,
and. in Lake Ontario, Lake Erie, Lake St. Cluir, Luke
Huron. and Lake Superior. and in the Rivers Niagara,
Detroit, St. Clair and Ste. Marie, and the canuls at Sault
Ste. Marie. and on the shores and in the waters of the
other country along Aduntic and Pacific Coasts. within a
distance of thirty miles {rom the International Boundary

ihat

~on such coasts. Wrecking and salvage privileges include

all necessary towing incident thereto, and nothing in
Customs, Coasting or other laws or regulatiens of either
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country

vossel or rescue T
intending to cnte:,
the o1

the eu

in order

practicahe mon

action or Intenten to the

port of eatry of thut &
disiress, The nutice s

dispatch o by s other ¢

Licdinong N

and assist. the dsires-od veesel

INSATICC 1S uv n’

competent authores that adeguate

able. or that, for any othier reas i, such assintanee o 1ot

considered necesers
The mastor or

viter ol vessel or apparatus which

R SRR R B EU RN O

enters th ACOURUY o

3 i H . . PO 1.
rennder assistanios ander the 1“74'\"?‘;1} of this ticaty ~hall

nority the compoient authorie, o

SUCH ConnLny upan

departure trom such terntory o ternitorad wagersg

private vesols s entering aeowell onopinete distressed

vessels and

Squrpent oo

passenuct s thereor, Dravisions of

the faws in

Cadr beosubieot 1o the

torce in the countoy an whose terniorid

waters such assistaiee 18 renderad,
the word “assistance

prevent the

As nsed in ihis treaty, means

any act or destrable o
arising Irom a marine penl, of persons or property, and
the word includes aircraft, as well ag every kind
of convevance used. or capuble of being used. tor trans-

necessary injury,
“vessel”
p.ortatiun 0N WalCr.

REMOVAL OF HUMAN REMAINS

he extent ot the responsihility of the Coast Guard

for the recovery of hodies of Jdrowned persons is stated

uota
D2 VMM_- in such vy

L e \, tooare

( wdst

Guard s

iV r;:'iz-:{ llzun

iy e

ENUNERY: d:nx\:‘:l:zg wmm

seh such through bhathers

or through persons

(lﬁl;‘:i.’di‘; HVSI I

Babliny i swimming

waly of prers or perishung o the

herr ovan suicidal actions, the Coast

Py responsibiity for

ey of such

doliliey oot

wif] he2 by state,

Guard

dction

asoach

anable

Cwepardy e the
naner ol other staiuion tunctens,
Dectstons as to whethier o Coast Guurd Auxiliary
iy render add in any individual case of
ownerfoperator of assisting
RS the Jocal Coust
Guard Commander having operational control, In gen-
Cunany such casel personnel and equipment should
pomt beyvond the
Often the situation can be met
by lending responaible civil authoriiies the dragging gear
oz other minor equipment which they may fack.

Tiw carerul

et shall volunter
this Kind rests with e

cility unless otherwise directed by

ot he sent Lo od normasl area of

operations of the tacility,

human remains has
tmportant unplications for accident investigations, legal
requirements. and humanitarian purposes, The following
vutdelines will ke observed:

proservation of

I, On lund. the remains of military personnel,
civilinn personnel employved by the mxlnur_v,
shdb Be removed only upon the approval of 4
The remains of other civilian
should be accordance
o the applicabie laws of the area.
2. At sea. the remains shall be recovered whenever
p\mxblc and preserved tor delivery whore. The
military  personnel, and civilian
personnel employed by the mititary. shall be
delivered to a medical ofticer ot the sarent
service. The remains of otker civibian persennel
shall be delivered to  the
medical examiner,

maedicul ofticer.

personnel removed In

Wit

femains of

local coroner or

Normally, ur every such case a delicate relationship
with the public exists. Auxiliarists are cautioned to use
tact and judgment, and to avoid cvery indication of
apathy or indifterence on the part of the Coast Guard or
Auxiliary to the humanitarian considerations involved.

60
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LEGAL ACTION SUBSEQUENT TO
A SAR INCIDENT

Personpel engaged in SAR activities may becomwe
invaived with certain legal actions after some incidents.
Operating personnel are not expected to Know the
legalities of the guestions which might be raised in such
cases, I the primary purpose of SAR--the saving ofiife
and property—is carricd out with protessional care. guc o
judgament and common sense. operating personnel will
be en firm ground if legal questions are later raised.

If legal actions or questions zrise following un
Auxiliary SAR assist conducted while under official
Coast Guarsd orders, the Coast Guard legal staff shull be
consulted prior to making a public statement.

HANDLING PRIVATE PROPERTY

The custody of private property such 2 bouls,

eguipments, and other property which comes mto the

oy

4

possession of an Auxiliarist while rendering assistance orn.
orticial Coast Guard orders. should be turned over to the
Coast Guard unit in operational control of the SAR case.
If the assistance is rendered while under official Coas:
Guard orders in an inland ared remote from the nearest
Coast Guard unit. or while rendering voluntary ussist-
should be twmed
nearest state or local law entorcement authority tor
further disposition. Any information relative to time and
location that the property came into the hands of the
Auxiliarist. and any information relative 1o ownership of
the property. should be provided.

ance. such property over to the

CHARGES FOR SERVICES

No charges are 10 ever be muade by uny Aux:liarist
involved in search and rescue tor saving or assisting lives
or property. Gifts or gratuities of any kind shall never be
solicited. either directly or indirectdy. from those us-
sisted or i any way cennected with the incident.
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eenduct2d

CHAPT

ER Xl

SAR DRILLS

Coast Guard Auxiliary Search and Rescue drills are

TOT i

> onUur

ose of preparing Auxillarists to

'3

render thar service to fellow hostmen that only practice
and training can qualify a person to render. Thrcugh
increased efficiency. unnecessary delays will be pre-
vented. afferding greater protection and skill in missions
of Search and Rescue.

The procedures and techniques taught i1 the Auxili-
ary Search and Rescue Course are advocat- - 1 conduct-
ing all drill operations, however, condition
judgment and resourcofulness of the do
shiould be siressed.

Each Flotilla and Division should conzuct two or
more SAR drills each Individual Aaxiliarists
should practice the techniques discussed. until profi-
cient, especially those involving the man overboard. Prac-
lice working together. torm Flotilla teams und rertect all
aspects of the SAR mission. Teamwork. w well us
knowledge. is a prerequisite for success.

aring the

Ticipants

Seuson.

An Auxiligrist, as the Captain of his vessel, mav
encounter any of the situations discussed. The distress
may not be identical but the basic principle outlined will
enable him to properly perform the task with skill,

A simiple SAR drill is one foralost boat, which has
been previousty anchored. or begun drifting at u pre-
determined location. on a day when the sea is calm and
the weather proper for the mission. Never risk personnel
or property in weather or sea unsuitable for cruising,

Before any SAR drill. ut any Auxiliary level. is
conducted, other than the personal practic2 und perfec-
tion of individual iechniques, permission ust be 0b-
tained  frorr the Coast Guard authority.
Request for permission st include  the following
information in order to obtain approval:

cognizant

I. Flotilla or Division Number desiring to conduct
drill.

2. Date end
concluded.

time drill will be conducted and

3. Area drill is to be conducted within and Chart
Number to be used.
4. Permission to use CG frequencies.
~ 5. Nuame and call sign of control vessel.

6. Name of Auxiliarist in charge of drill.

7. Nemes of participating Auxiliarists, Facilities,
Facility Numbers and Radio Calls.

5. Local Coast Guard units or facili- < invited 1o
participaie,

9. Drill procedure to be followed.

10. Objective sought by drill,

11. That notification wili be made immediately to

al SAR Coast Guard Officer in event of drill

weellation.
P n is absolutely required in order to use
2670 k.0 15700 MHz for the drill. The Flotilia

Operaticns Officer should submit this request. through
the Div. ion Operations Officer. to the cognizant Coast
Guard .uthority well in advance of the drill date
requested.

The Division Operations Officer will coordinate
exercises. when two or more Flotilla dnlls are desired on
the same date. before torwarding requests to Coust
Guard. He will immediately forward all properly sub-
nitted requests for drills to the Coast Guard with
endorsement of recommendation for approval or reason
for disapproval. Improper requests should be returned to
the Flotilla with reason and not forwarded to the Coast
Guard until correction is made. Corrected requests shall
also be torwarded through the Division Operations
Officer as original requests.

The crew for each participating SAR drill craft
should include at least three. Coinplete instructions
should be given to ull participants in the diill. including
the name of the Auxiliary Ofticer in charge, the name of
tha boat he will be aboard. und the boat’s Auxiliary radio
call. The period of the search, the time limit allowed for
the drill, the concluding place of rendezvous following
the drili, and the method by which they will be advised
of the SAR :.iission; all should be items of instruction,

To effect realism, the nature of the distress, mission,
or any details pertinent to that which is to be per-
formed, will not be disclosed until the SAR drill craft
are dispatched.

SAR drill problems may also be discussed at Flotilla
meetings. Heaving lines with “monkey’ fist” may also be
made under the instruction of the Flotilla Member
Training Officer ut a regular meeting.
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APPENDIX

GLOSSARY OF SAR TERNMS

Aireraft Wreekage Locator: Arecord ot all nireratt

¢ sponsibility . Connnis

wreckage witho a S AR ares of
of a visual piot ot each wreckage on man and
referenced by number to an index {ile containing all
pertinent data concerning the wreckage.

Air Inrerception; To ettect visual ov radar contact
by a SAR aircratt.

Air Supplrv: The delivery by air of 1tems to a drop
or landing urca. ‘
~ dir Route Fraffic Control Center: The- principal
fucility exercising enroute control of flights within s

“area ot jurisdic ionT TAPProXintitely” I0 SUCh” dentters”

cover the United States. Each has communication
capability to adjacent centers. '

Area Responsibility: A designated area in which an
activity is responsible for coordinuiing and controlling
SAR operations.

Border Cledrance: Clesrances and inspeetions re-
quired to comply wiin federal. stute and local agricul-
tural, customs, immigration and immunization require-
nments.

Cyser T coeciud cireunistaceres relating to particu-

oo ©oroopity requinns SAR opeaions.
Ceeo o Intonmation relating to individual SAR

cases cempiled and maintained by RUCs.

Closed Mission: A mission which has resulted in the
positive determination of the location of the search
target and for which there exists no further requirement
for rescuing the survivors or providing them with a
means of survival, : ,

Compmunication and Harbor Check: Contacting, by
any means neeessary, all persons and harbors which may
have or obtain information concerning the location or
status of missing or overdue surface craft.

Controlling Agency: An agency which hus primary
responsibility for a specific SAR mission and controls all
operations incident thereto.

Coordination:: The function of integrating efforts of
SAR facilities for a concerted und harmonized execution
ot the SAR miission in an effective, economical manner.

Coverage Factor (C): Ratio of Sweep Width (W) to
Track Spucing (S). or C = W/S,

Derune: - The probable  position oL rhe. distress
incident or survivors. corrected for drift.

67

Ditcling: Controlled landing of a distressed plune
O water.

Biteh Heading:
tressed aireralt 1o make controfled fanding on water.

Drop Zone (D7) A specificd area upon which
personnel,  equipment  and
dropped by which
cquipment may be delivered by free fall,

Fqui-time Point; The point along the route at which
the aircraft inay either proceed 1o destination or return
to departure base in the same amount of time.

pararescue supplies

are

puarachute. or on supplies and

i
i

|
\
i

\

Course selected by pilot of dis- \

\

T E¥eorts ATrescue aireraft accompanying other air-

craft - in flight as o precautionary measure so  that
immediate SAR may be provided if necessary.

xtended Compmunication Scarch (EXCOAM): Con
tacting, by any means necessary. all agencies along’a

~given route or in a given arca that were not contacted by~

the Preliminary Communications Seiarch and which may
have or ‘obtain information concerning the location or
status of a SAR objective. '

Facility: Any cratt or devicg used to effect SAR
operations. .

Fulse Alerr: An incident or missionn which i. later
proven false due to the lack of 1 valid objective.

Flotation  Gear: Liguipment utilized
survivors with  flotation water, such
lifcrafts.

to provide
on as airborne

Foam Pathr: A path of fire extinguisher foam taid by
vessels on the ditching course to assist aireraft forced to
ditch at sea. ’

Freefall: (1) Personnel parachute jump in which a
static line is not used and the parachutist pulls the rip
cord; (2) Aerial delivery of supplies or equipment
without the use of a purachute.

Ground Interrogation: The process of interviewing
various peisonnel in the field to obtain or verify any
pertinent data concerning un incident.

floming: A technique of arriving over a SAR
objective by kecping an aircraft headed toward that
point by reference to radio, Loran, radar or similar
devices. o

{ncident: Any situation which requures notification
to, and alerting of, SAR fucilities and which may require

SAR operations. - : .

@y
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- because of a

Inoiders Classificarion. Three plases in which an
incident may be clu%xjﬁcd or progressed according to the
seriousness of the incide n\t and its requirement for rescue
service. \

a. Uncertainey Phase:
of a craft

Doubt exists as to the safety
“lack of
or because

or it. persornel because ot
information concerning i's position,
of knowledge of possible difficultics.

b. Alert Phase: Apprehension exists for the safety
of a craft or its personnel because of a continued
lack of intormation concerning its position or
‘prl()grcss or becauze of definite information that
serious difficulty would be unavoidabie.

¢. Distress Phase: limmediate assistance is required

continued lack of information

concerning the position or progress of the craft

or because definite information has been received
that craft or its personnel are threatened by grave
or imminent danger. '

Incident Processing: The procedure of receiving,
evaluating and classifying incident reports: procuring and
evaluating additional data: alerting and assigning mission
control when rescue service is required; or terminating

Pl
the incident if it is determined to bhe false or not
requiring rescue service.

Identification, Friend or F'oe (IFF): A sysiem of

identitication of aircraft which carry a special responder
beacon.

Irdand SAR Region: The ml‘md arcas of Continental
United States, except waters under the jurisdiction of
the United States and the State of Alaska.

Interception. The dispatch of a rescue aircraft to
locate, intercept, and escort an aircraft whose operating
efficiency has been impaired.

Joirt Rescue Coordination Center: An installation
staffed by supervisory personnel. from more than one
participating service, and possessing sufficient facilities
to direct and coordinate all available search and rescue
facilities within a specified area.

Jumpmaster: The assigned airborne qualified indi-

vidual who controls parachutists and droppable supplies

from the time they enter the dircraft until they 2xit.

Land Scarch: The scarch of terrain by earth-bound
personnel.

Last Known Position (LKP): {The last position
received from an aircraft or the last position at which
the aircraft was positively sighted, and identified by a
ground observer.

Ligisor: File: A file maiatiined by all RCCs contain-
ing complete information (names of organizations, key
nersonnel, how contacted, available facilities, arca of
operation. ete.) on all agencies within their area of
respomsibility who are capable ot assisting rescue operg-
tons.

oN

jurisdietion of

Lighktline: Light beacons placed in a line to wssist
acrial navigation.

Lines of Communication (LOC). All the routes,
land. water and air, which connect an operating military
force with a base of operations, and along which supplizs
and reinforcements move.

LORAN: An abbreviated name for a long-range
clectronic navigation system which uses the tinte diver-
gence of pulse type transmission from twe or more hxcd
stations.

Maritime SAR Region: The waters subject to the
the United States; the territories and
possessions of the United States (except Canal Zone and
the inland area of Alaska) and the high seas as shown on
the chart of the Nationtal SAR Plan. ,

_Marking Panel:_ A_sheet of material-of . distinctive
color or design displayed by ground troops to signal
their position, progress, or other information to fnendly
aircraft, ‘

Meteorological Visibility: The maximum. range at
which very large objects such as land masses or moun-
tains can be seen.

Mission: Any situation which requires thc drspalch
of SAR facilitics. A mission exists when the requ1rcmcnt
for SAR operations has been determined, inission
responsibility has ‘been assigned to the uppropriate
Mission Coordinator and SAR facilities ‘have been
dispatched. :

Mission Coordinator: Official dcx‘ignaléd by a SAR
Coordinator for coordinating and controlhno a specific
SAR mission. /

Mizsion Control: See SAR Qperational Control.

/!Iissicz}l Log: A record maintained/ by the Mission
Coordinator of all operationa; activity lécrtaining to one
specific SAR mission. /

Mission Ready FEruipment: All/equipmcnt carried
on SAR aircraft and equipmeit maintaingd by rescue
team personnsl which is to he'used primarily to aid in
the survival and/or rescue of distressed personnel.

On-Scene-Commander {(OSC): Official who controis
SAR operations and communicitions at the seene of 2
distress mission.

Operational Control: See SAR Qperational Control.

Operations Log: A record 'maintained by all rescue
coordination centers, of all operational activity.

Orbit: A precautionary procedure in which a SAR
aircraft(s) maintains position over a given point(s)
somewhere along the proposed route of a “‘target”
aircraft(s). and maintains communications with “‘target”

aircrafi(s) in the event SAR service is required.

Overseas SAR Region: Gverseas unified-command
areas (or portions thereot not included within the
Region or the Maritime Region.)

Paradrop: Acrial delivery of -personnel. supplies ot

equipment by parachute trom an aircraft.

Inland-
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~—statusof T SARobjeTtiveT ™

Pararescue Team: A group of five men specinlly
trained and qualified to penetraie to the site of an
incident by land or parachute, render medical aid,
accomplish survival methods and rescue survivors.

Point of Safe Return: The most distant point along
the planned route from which an aircraft may safely
return to its point of departure, or alternate airport.
with required fuel reserve.

Precautionary Mission: Any mission in which rescue
facilities are dispatched so ihey are immediately “‘on the
scene’ in the event rescue service is required.

Preliminary Communication Search (PRIECOM):
Contacting through normal communication facilities all
agencies along a given route or a given area which may
have or obtain information conuelmr‘g the locauon or

Probability of Detection (P): Chances of sighting a
given SAR_ target, expressed 2s a percentage, undzr
cxisting conditions. ‘

Radius of Action (R/A): The maximum distance
that an aircraft can fly from its base before returning to
the same or alternate base and still have designated
margin of fuel.

- Regional SAR Coordinator: The person responsible
for coordinating and, as appropriate, directing SAR
operations in a SAR Region.

Rescite: The removai of survivors from the site of a
disaster or hazard to a place of safety.

Rescue Conirol: Sée SAR Operational Control.

Rescuie Coordination Center (RCC): A primary SAR
facility suitably staffed by supervisory personiel and
equipped for coordinating and controlling SAR ¢pera-
tions in a Region, Sub-Region or Sector as defined by
the National SAR Plan.

RCC Controller: The officer on duty in a rescue
coordination center (RCC).

Rescue Cover: The deployment of rescue facilities
over a given area.

Rescue Support:
specific SAR mission.

Rescue Teamm Commander: The senior ranking
rescue team member present where ever rescue team
personnel are deployed. 5

Responsible Agency: The agency which is respon-
sible for or has primary interest in the prosecution of
SAR operations within a given area or for specific SAR
missions.

SAR Alert Notice (ALNQOT): The notification given
to interested agencies that an aircraft is overdue.

SAR Alerting Post: An agency designated to serve as
an intermediary between a person reporting an aircraft
in distress and a rescne coordination center.

SAR Alert Status: Personnel and equij
diately available and operationally ready to «2
service.

Providing SAR assistance for a

rellt imme-
nder SAR

SAR  Alert Svsitene: The procedures by which
personnel and equipment are scheduled and maintained
on alert status to insure operational readiness.

SAR Alert Warning: The nectification given to
interested agencizs that an aircraft position or arrival
report is overdue.

Search: A systematic reconnaissance of a defined
area, such that all parts of the area have passad within
visual or electronic surveillance.

Search and Rescue (SAR): The employment of
available personnel and facilities in .rendering aid to
persons and property in distress. -

Search and Rescue Coordinator: The person respon-
sible*for coordinating and, as appropriate, directing SAR
operations in a SAR Region, Sub-Region or Sector.

Search and Rescue Coordination: See Coordin i 1,

Search and Rescue Mission: See Mission. '

Search and Rescue Incident: See Incident.

Search and Rescue Operations: All actions pertain-
ing to the prosecution of a SAR incident or mission
from the time of initial notification until the incident or
mission is terminated.

Search and Rescue Operational Control: The tem-
porary functions of control exercised by SAR Coordina-
tors, SAR Mission Coordinators, and “On-Scene-
Commanders over assisting SAR forces for the purposes
of prosecuting a specific SAR mission.

Search and Rescue Region: The Inland, Maritime or

-Overseas SAR Region as defined in the National SAR

Plan.

Search and Rescue Sector:
division of a SAR Sub-Region.

Search and Rescue Sub-Region: A geographic sub-
division of a SAR Region."

Search Pattern: A systematic plan of search craft’s
tracks over a search area to assure complete and uniform
coverage of an arc... ‘

Search Radius () A radius originating at the most
probable position of the target at any specific time and
having a length equal to the total probable error position
plus a safety factor to ensure complete coverage.

" Sector SAR Coordinator: The person responsible

A geographic sub-

for coordinating and, as appropriate, directing SAR

operations in a SAR Sector.
SITREP: Situation Report. A special message for-
mat to report SAR information to a higher authority.
Sub-Regional SAR Coordinator: The person respon-
sible for coordinating and, as appropriate, directing SAR
operations in a SAR Sub-Region.

Submersible: A civilian submarine or underwater
vehicle.
Sweep Width (W): A mathematically expressed

measure of detection capability.
Supply Mission: Tne delivery of ‘equipment and

\ -

A
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cophies o ground tescue s tor purposes other than
alding survivors.

Suspended Mission: A mission in which SAR units
have been dispatehied und search has been conducted.

but due to uncontrollable ¢ircumstances such as unfavor-

able  climatic conditions, exb v of information

feads, thorowgn search wath ey 1OsUfty, SA*S

SIANIRE

2

70

nons have been temporaily discontinued pending tur-
ther developments.

Track Spacirg: The
search tracks.

Warer Lights: Water actuated lights laid in a path
along the ditch heading to assist a pilot in ditching a
dissressed aireratt.

distance between adjacent
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SWEEP WIDTH ! FOR VISUAL SEARCR

. Values for W given in Nautical Hiles

Life Rafts Szall Boats Small Boats S=all Boets
(Lesa 30") (30" to 60') (60’ to 90') v
Rundreds Sur~ Sur- Sur- Sur~ Sur-
Ft. Alricude facs 3 10 20 fuce 5 16 20 30 face 5 10 20 3a face 5 10 20 30 facse 5
1 .7 .8 .8 .7 .7 .8 .8 .8 .7 .8 .3 .9 .9 .9 .9 .9 1.0 1.0 1.0 1.5
> _— —
4 3 1.0 1.2 1.8 1.8 2.5 2.0 2.3 2.9 3.0 3.5 2.8 2.3 3.1 3.2 .8 3.2 .5 3.3 R 5.0 4.0
EE 5 1.4 1.6 1.6 2.7 2.7 2.¢ 2.7 3.2 4.0 4,2 3.0 3.6 4.2 4.3 5.0 4.2 4.5 4.7 4,7 . 8.0 7.0
Rl
2 E g 18 e | 2| s bre | s.st arz{as sie ] it | S5 [ 8.8 | 60216057 8.0 7.1 | 79371 80 ) 8i3 101 10:0-
-,
g; 15 1.9 1.9 2.6 3.6 5.2 4.8 5.5 6.7 7.0 8.5 7.6 7.4 8.6 9.8 |11.0 10.0 12.0 13.0 13.0 14.0 13.0
g3 2 2.0 |21 |2.8]3.6] 53 |51} 62| 68(7.1] 8.6 8.2~ 9.0 9.6 10.0{12.0 [12.0 [ 12,5 | 13.0) 13.5 |15.0 | 15.0
_‘25 30 2.2 2.3 1.9 3.6 5.5 5.9 7.0 7.0} 7.1 8.7 9.5 | 11.0 11.0 12.0 |12.5 12.5 13.0 13.5 14.0 17.0 | 17.0
A
ii 40 2.2 2.4 2.9 3.6 5.6 6.0 7.1 7.1 7.2 8.9 10.0 11.0 12.0 12.5 §13.0 13.0 14.06 14.5 15.0 17.0 17.0
| 50 2.2 | 2.4 3.0 | 3.6 5.7 l 6.0 7.% [ 7.2 7.3} 9.0 10.0 12.0 12.5 13.0 |13.5 13.5 14.5 15.0 15.5 20.0 | 21.0
WHITECAP CORBECTION FACTORS VALUES FOR W FOR VISUAL AIDS (Based on 30 milee
WIND (KNOTS) 0 10 15 20 25 30 40 50 60
DAyt ime:
RAFTS .8 1.0 .9 7 .S 2 .1 — —_ Dye Markar - miles (reducing to nil in
Mirror - miles
SMALL DOATS .8 1.0 .9 7 .5 3 .2 1 - orange Smoks - 12 miles (greatly reduced in
White Smoke - 16 mil2s (greatly reduced in
LHIPS .9 1.0 1.0 .9 .8 7 [ b 2
— . highttime:
DYE MARKER .9 1.0 1.0 9 .6 4 .2 Very Light - 24 miles
— — Float Light - 20 miles
SHORE -8 1.0 -8 6 -4 2 -1 Mk. 13 Flare - 22 miles
Figure 6




SWERP WIDTH W FOR VISUAL SEARCH

Veluas for W glven in Nauticsal Milaes

Life Rafts Swall Boats Small Boata Small Boats Large
(Less 30') (30' to 60") (60" to S0') Vassals
. Sur- Sur- Sur- Jur~ Sur~
ude faca 5 10 20 face 5 10 20 3o face 5 10 20 "0 face 5 10 20 30 face 5 10 20 30
.7 N .8 .5 W .7 .8 .8 .8 Jd .8 .9 .9 .9 .9 .9 .9 .0 1.0 1.0 1.5 1.5 1.5 1.5
1.0 1.2 1.8 1.8 2.5 2.0 2.3 2.9 3.0 3.5 2.8 2.9 3.1 3.2 3.9 3,2 3.3 3.3 b 5.0 4.9 4.1 4.1 4.2
1.4 1.6 1.6 2.7 2.7 2.2 2.7 3.2 4.0 4.2 3.c 3.6 4,2 4.3 5.0 4.2 4.5 4.7 4.7 8.0 7.0 7.3 1.4 7.5
-
— s T f2a| o bas—[3esi- sz aos | sca |65 5.5 S8 &2 ~6:5| g0 ¢ 2obTe3 o 8107 BTI SR L0200 10 2] 1150 —f 113
1.9 1.9 2.6 3.6 5.2 4.8 5.5 6.7 7.0 8.5 7.6 7.4 8.6 9.8 [11.0 10.0 12.0 13.0 13.0 14.0 13.0 15.0 16.9 16.2
2.0 2.1 2.8 3.6 3 5.1 6.2 6.8 .1 8.6 8.2 9.0 9.6 10.0 |12.0 12.0 12.5 13.0 13.5 15.0 15.0 16.0 i7.0 17.5
2.2 2.3 2.9 3.6 5.5 5.9 7.0 7.0 7.1 8.7 9.5 11.0 11.0 12.0 112.5 12.5 13.0 13.5 4.0 17.0 17.0 17.0 18.0 18.5
2.2 2.4 2.9 3.6 5.6 6.0 7.1 7.1 7.2 €.9 10.0 11.0 12.0 12.5 |13.¢0 13.0 14.0 14.5 1;0 17.0 17.0 18.0 19.0 19.0
2.2 2.4 3.0 3.6 5.7 6.0 7.2 7.2 7.3 9.0 10.0 12.0 12.5 13.0 j13.5 13.5 14,5 15.0 15.5 20.0 21.0 21.0 21.0 21.5
WRITECAP COSRRECTION PACTORS VALUES POR W POR VISUAL AIDS (Based on 30 miles visibility)
Y13) ] 10 15 20 25 ¢ 40 50 60
Daytima:
.8 1.0 .9 .7 .5 .2 .1 - - Dye Markar -~ & miles (reducing to nil in heavy seas
Miryor - 8 miles
\TS .8 1.0 .9 .7 .5 .3 .2 .1 -— Orapnge Smoke - 12 miles (greatly reduced {n high winds)
White Smoke - 16 miles (greatly reduced in high winde)
.9 1.0 1.0 .9 .8 g .6 K3 .2
' Highteime:
w 9 |10} Lo S| s N T I i - 2 miles
— — Proat Light - 20 miles
-8 1.0 -8 -6 -4 -2 - Mk. 12 Flare - 22 milez
/
'
Figure 6
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Aruitoxt provided by Eic:
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Probabiii?y of Detection in Visual Searches
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Probability of Detection in Visual Searches
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APPLENDI X

WIND CURRENTS TO WIND DIRECTION

30° TO THE RIGHT

DOWNWIND

30° TO THE LEFT

Figure 9

e

VELOCITY OF WIND CURRENT RELATION OF DIRECTION -
it MILES PER DAY
|
- 1]
BEAUFORT FORCE |  WINL SPEED WIND CURRENT
OF WIND IN KNOTS IN MILES PER DAY
1 13
2 4.6 NORTH OF 10°N
3 7-10 7 :
4 116 1 10°N TO10°S
5 1721 16 ,
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Aruitoxt provided by Eic:

Wind 3peced

in Knots

0wl
1 to3
4 tob
7 to 10
1l o 1l6

17 to 21

22t027

28 to 33

34 10 40

APPENDIX

DETERMINING WIND SPEED FROM SEA CONDITIONS

Sea Conditions

Sea smooth and mirror-like

Scale-like ripples without foam crests

Small, short wavelets; crests have

- glassy-appearance-and-do not hreak

Large wavelets; some crests begin to
break, occasional white foam crests

Small waves becoming longer: faitly
frequent crests

Moderate waves, taking a more pro-
nouriced long form; many white
crests; some spray

Large waves begir. to forni; white crests
everywhere; spray

Sea heaps up, breaking wave ciests
blown in streaks; spindrift appears

Moderately high waves of greater
length; edges of crests break into
spindrift; foam is blown in streaks
along the wind

3

74

Wind Speed

_in Knots

41 to 47

48 to S5

56 10 63

64 und above

Sea Conditions

High waves; dense streaks of toppling
{oam; crests, excessive spray

Very high waves with long overhanging

e eTests, T resulting Toam T patches
blown in dense white streaks along
the direction of the wind; surface
of the sea is white, tumbling waves,
visibility reduced

Exceptionally high waves that may
obscure small boats and ship; sea
“completely covered with long white
patches of foam along direction of
the wind; edges of the wave crests
blown into froth; visibility reduced

Air Tilled with foam and spray; sea
conipletely  white  with  driving
spray - visibility much reduced.
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Aruitoxt provided by Eic:

Wind

Direetion
SW o NW
SW o NW

SW 1o NW

SW to NW

S to Sk

S to SE

SE to NE
SE 1o NE

E toNE

I to NI

SE to NE

SE ro NE

S o SW

Stk

APPENDIX

WIND BAROMETER AND WEATHER

Sea Level Barometer Readings:
CInches Millibin

010302 0r 101910 10623 sready

30.1 to 20.2 or 1G19 0 1023-rising rapidly

302 or 1023 and above - stationary

30.2 or 1023 and above - falling slowly

Lo
=

30.1 to 30.2 or 1019 10 1023 ~{alling rapidly

30.1 10 30.2 or 1019 to 1023 ~falling slowly

30,

o
o

or 1019 and above—fallin: owly

30,

or 1019 and above -tallinz rapidly

30.1 or 1019 or helow—falling slowly

30.0 or 1016 or below - talline rapidly

30.6 or 1610 or below s slawly

29.8 or 1009 or helow--falling rapidly

295 or 1009 or below- falling rapidiy

208 or 1009 or belov. nsing rapidiy 7

to 30.2 or 1019 to 1023 ~falling slowly

t0 30.2 or 1019 to i023~falling rapidly

Weather Indiciatinns
an, slight emperature changes.

Period of fair, tollowed by 1ain.

Continued fair, litte-orno temperature —. -

change.

Slowly rising temperature and a brief
fair period.

Rain within 24 hours,

Wind speed increasing, rain within 12 to
24 hours.

Rsin in 12 to 18 hours.
Increasing wind, rain within 12 hours.

In summer, with light winds, rain may
not fall for several days: in winter,
rain withir 24 hours.

i

sutier, rain probable within 12 to
24 hours: in winter, rain or snow
with increasing winds, will often set
in when the barometer begins to fall
and the wind scts in from the NE.

Rain will continue 1 to 2 days.

Rain, high wind, followed within 36
houss by clearing.

Temporary peiiod o clraring.

Severe storm imminent tollowed within
24 hours by clearing and in winter by
cold.

Severe nottheast gale sad Loavy precipi-
tation: in v inter, heavy snow followed
by a cold vive.

- Cleaving and colder.



