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PREFACE

In Novenber lg7 1, a \,Jorking group l./as set up to reexamine the

principles underlying current marit ime strategy agai.nst the Prime

lvtinister's statement on def ence policy of 3 Apri I 1969 and the 197 i
IVhite Paper, Defence in the 70s and to determinc a llew set ot
objectivLsr'@ourSeSofaction1eadingtofuture
foicb- strucfures could te-devel.oped. It was also to def ine the
requirements for surveiliana-e and 

-controt in the ''iprotection of
sovereignty'r as developed in the various interdepartmental discus-
sions dlring 1970 and igZt, and the tasks for the Canadian Armed

Forces arising therefrom.

The working group consisted of the following:

Dr.J.C.Arnell,AssistantDeputylrlinister(Finance)
Chairman
RADM J.A. Charles, Deputy Chief Plans. 
MGEN W.K. Carr, Deputy Chief of Staff Operations, NoMD

CMDRE I.B. Morrow, Chief of staff operations, Maritime
Command
BGEN M.T. Friedl, Director General Maintenance
Mr.D.H.lv.Kirkwood,AssistantDeputyMinister(Policy)
des ignat e
lvlr;--A. Kroeger, Director, External Affairs and Def ence

Division, TreasurY Board
Dr. G.R. Lindsey, Chief, Defence Research Analysis
Estab 1 ishment
Mr. G. Smith, Special Assistant to the Minister of
National Defence
t"tr. J.F. Anderson, Director of Program Analysis

The working group was assisted by a number of specialists, both
military and civiliin, wtro provided much of the detailed analysis and

model building, which formed the basis of the conclusions and recgm-

mendations. Officials from the pertinent departments were consulted to
ensure that the chapters describing the non-military challenge to"
Canada's maritime interests and *.iitim" jurisdiction, the maritime force
objectives necessary to meet this challenge and the capabilities required
to meet these objeciives were in accord with their own departmental policy'

Although conclusions and recommendat,ions are included at the end

of the report, it wrt appreciated by the working group that, as thc
period "or"r"d both by iire study and in the recommendations was so long,
bnly matters of immediate concern, such as the long range patrol.airira.ft,
could be considered without further study. For longer range subjects,
such as the reptacement of current fleet units, it is intended that the
report will form the basis of future planning.
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CHAPTER 1

INTRODUCTION

PROBLENI

1. Between 1972 and 1985 the majority of the aircraft and ships
witfr whidh'iirititaritime- gl^-"!,-enf s of the.Canadian Force3 are currently
equipped wiIl have reaChea an age anC condition at which they wilI
.i-jed- Lith"r to be replaced or taken out of servi ce . Part icu lar l,v
critical is the condition of the fleet of 52 ARCUS long range Patroi
aircraft which are only rnarginally capable of meeti.ng current
operational needs and which, beginning in 1975, rvi11 become no

ltnger capable of economic operation. SimilarIy, by 1980, a1I of the
present fleet of 35 TRACKER aircraft and, between 1980 and 1985,
i+ of the present fleet of 20 destroyers are expected to reach the
end of their useful tife. RepLacement of these older aircraft and

ships with new ones or, to the extent that it may be necessary and

economically posSible, their reconstruction and reequipment, to
provide operational capabilities at Ieast broadly similar to those
now availible, inevitably wili. require substantial new capital
investment over the period. Since relatively long lead times are
required between the decision to invest and 1he entry into service
of new equipment, it is essential that, before proposals are put
forward, c'ILar cut policy direction be obtained from the government
both as to the Specific objectives for rvhich Canadars l'{aritime
for'ces should in future be developed and as to the degree or extent
to which these obj ectives should be achieved.

OBJECT

This review has been undertaken for the following purposesl

To identify, within the context of the objectives of
defence policy set out in the lVhite Paper, Pgfencg in
the 70s, the specific objectives which should apply
to ttre future tasking and development of the Maritime
elements of the Canadian Forces

To provide optional assessments of:

(1) the capabilities, eKPressed and, to the extent
possible, quantified in terms of the outputs
io be achieved, necessary to achieve the
obj ectives identified ;

(2) the structur'e and equipment of the Mariti-me
forces necessary to provide the appropriate
capabilities;
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(3) the related long-term investment and budgetary
implications both in absolute terms and in
terms of their broad impact on the future size
of the defence budget as a whoIe.

GENERAL BACKGROUND

5. Canada -is a maritime state with widd and incfeasing-'intereSts
in the sea and its resources. Although these maritime interests are
all in some degree interrelated, they can be classified in three
groups:

REIE4SiO UiJOER
AIA" IffFSP'qAIIOIJ
Ufu'CIASS/FiE,O

b.

Coastal State lnterests
and sea bottom adjacent

Trading State Interests
seas for the movement of
with other countries;

- involving the areas of sea
to the shore;

- involving the use of the
commerce and for communicati.on

c. Security Interests - involving the potential.use of the
sea by other states for hostile action against Canada or
its interests. (Canada's interests as a coastal state
and trading state have, of course, important security'implications. 

)
\

4, Canadats coastline, longer than that of any other country,)is
washed by the waters of three of the worldrs major oceans. Large
areas of continental shelf, potentially rich in oil, natural gas
and, perhaps in the more distant future, other exploitable mineral
resources, extend far out to sea on Canadars Atlantic and Arctic
coasts and to a lesser extent on its Pacific coast. Fishing grounds
of major national and internationalimportance 1ie off the East and
I{est coasts. Some of the worldrs most densely travelled shipping
routes crossing the Atlantic and Pacific oceans, to and from ports
in both Canada and the USA, pass through Canadian coastal waters,and.
from the East coast extend inwards by means of the St. Lawrence
Seaway to the central heartland of the continent. Most of the
important great circle air routes connecting Europe and Asia with
North America traverse some part of Canada and reach or depart from
North America across the Canadian coasts.

5. The economy of Canada is heavily dependent upon commerce and
trade. Exports represent 25 percent of GNP, compared to only 5.3
percent in the USA. 0verseas trade, nearly all by ship, amounted to
ipproximately 10 billion dollars in 1970, comprising 3B percent of
exports and 29 percent of imports by value. It is, therefore, axiomatic
that the free movement of vessels to and from Canadars overseas markets
is essential to Canadars foreign trade. Canadats interest in this free
movement of sea-borne commerce is shared by all countries. IVhile the
need to protect Canadars coastal interests (in respect of fishing and
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t5e preservation of the marine environment, for instance) has led the
(loverpmetlt to takc un i Iateral lcgis lat ive Ineasurcs whi.ch the maj or
rrrarit imc ltolcrs hlvc considcrcd to be contrary to thcir lntercsts,
Cururdu lurs not i.n fact attcmptcd to intc::lcrc witlr thc f rcc nrovcmcnt

of sclr-bornc comnlcrcc but merely attcmptcd t o cnsurc tlrc saf c
passage of such commerce.

6. The sea contribules in important ways _to th9 nationrS-'Seciirit!',
separating Canada over long distances from the territories of foreign
s:ltes other than the USA and affording a substantial measure of
protection against the more traditional threats of armed attack. The

Lallistic missile carrying submarine has, hoivever, in recent years
added a new dimension to the strategic uses of the sea, and development
by the Soviet Union of a growing force of such submari.nes has, for
the first time, made possible direct and devastating attack from the
sea deep into the heart of North America.

ii[ARITlillE FORCE OBJECTIVES NATIONAL AIMS AND DEFENCE POLICY

7. Canadars general maritime policy has undergone significant
changes since the second world war. The scope and importance of
Canadars coastal interests have greatly increased, as reflected in
the extension of the territorial sea to 12 miles, the establishment
of new fishing and anti-pollution zones, and offshore mineral resource
exploration programs. Objectives for the future structure, _tasking
and equipment of t,he Canadian I'laritime Forces clearly must flow from
and be consist,ent with the overall objectives of Canada's defence
policy, viewed against the background of the changes in Canadars
general maritime policy. These objectives, and this perspective,
have been establiahed by the Government in the White Paper, Defellse
in the 70ts, issued in August, 1971.

8. The White Paper identifies the national aim of ensuring that
Canada should continue secure as an independent political entity as

the first concern of defence policy. It states that the Canadiaq
Forces have a major part to play in the search for peace and security
and also have an important and growing role in safeguarding soveneignty
and independence. it is to theie two themes of national policy that
the activities of the Canadian Forces are most closely related

9. Defence policy objectives, consequently, encompass two basic
areas of concern:

a. The protection of Canada against domestic challenges
to inteinEl sEcurity and against external challenges
of a non-military character to Canadars territorial
integrity and juiisdictional authority under both
national and international 1aw. These are challenges
which, as the l{hite Paper says, must be met exclusively
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('l'i {lI'' ri'7

(CANADIAN EYES ONLY)

-1-.'.'.s.1'f ,rri+:'



SECRET REIEASEI} UilI}ER
AIA. ,iIFOPMATI{}il
uilctAsStF'ED

(CAMDIAtr EYES oNLY)

by Canada and nust, therefore, be a matter of first
priority in the provision of adequate defence resources.

b. The security of Canadq against the threat of military
attack which, as the lt/hite Paper states, Canada cannot
achieve alone and is consequently an objective which
must be pursued through col.lective security

STRUCTURE OF THE REVIEIV

10. The approach taken in the balance of this study i.s as
follows:

Chapter 2

i) describes the non-military challenge to Canadars

. maritime interests and maritime jurisdiction;

ii) discusses and identifies the objectives for
Canadars maritime forces necessary to meet this
challenge; and

iii) provides an analysis of the capabilities required
t-o*.meet the objectives, indicates those tasks
needing to be performed by the maritime forces,
and prosents, in the form of optional levels of
capability or effort, choices as to the degree to
which the tasks should be performed.

Chapter 5

i) describes the military threat from the sea to
Canada and Canadars interests; and

ii) briefly introduces the discussion of objectives '

military threat.

c. Chapter 4 and Chapter 5 respectively serve the functions
for the maritime defence of North America and NATO maritime
defence of Chapter 2.

d. Chapter 6 discusses maritime force objectives and
capabilities for international peacekeeping and unforeseen'
international contingencies .

e. Chapter 7 describes the contribution made by maritime
forces to the performance of other national tasks.
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, f. ehaPt,er -8 considers the'objectives together, Presents
four -different combinations of leveIs of capability
or effort and, from thesg, derives illustrative
maritime force models, with esti$14!es, for each model,
of eqr.lipment -tequirements and cost inrplications.
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CHAPTER 2

TIIE NON-I'IILITARY Ci.{ALLENGE TO CNADAIS

NIARITIi!18 INTERESTS AND I,IARITIitlE JURISDICTION

NATURE AND SOURCE OF THE CHALLENGE

1. Apart from the mili.tary threat to its security (i.e. the
threat of armed attack), Canada at present faces no major external
challenge of a physical nature to its sovereignty and independence
as a nation state or to the integrity of its territory or the exercise
of i.ts jurisdiction within that territory. To the extent that Canada's
national jurisdiction is 1ega1ly disputed by other states, the disputes
centre nainly on rnaritime areas into which that jurisdiction has
recently been extended beyond the limits traditionally recognized by
international 1aw, or in which the precise limits or the precise
nature of national jurisdiction under international law are open to
differences of interpretation reflecting differences of interests.

2. The lVhite Paper makes it clear that the Department of National
Defence has "ultimate responsibility to ensure that overall an adequate
Canadian surveillance and control capability exists for the protection
of Canadian sovereignty and security", and that, where required by
potential challenges to Canadars interests, "the Canadian Forces will
carry out surveillance and exercise control in those areas not covered
by the civil departments, or in which the latter require assistance
in discharging their responsibilities'r. Consultations with those
Government departments and agencies having specific statutory responsi-
bilities for the regulation of coastal activities have confirmed that
the potential for physical challenge to Canadars interests and the focus
of concern for their protection are most acute in those maritime preas
where, as already noted, Canadats jurisdiction has been most recently
extended for particular purposes reflecting new interests and,activj-ties,
and where Canada's right t,o exercise such jurisdiction has not yet been
fu1ly defined or accepted under international Iaw

3. It is, therefore, mainly in relation to Canadars maritime
jurisdiction and Canadars interests as a coastal state that.the potential
for non-military challenges arises. The basic interest involved is the
enforcement of Canadian legislation in the maintenance of Cariadian
sovereignty and jurisdiction; the basic challenge consists of possible
infringements of that legislation, especially in circumstances where
such infringements might repiesent a sort of test of enforcement
authority. A further cliscussion of these coastal interests and the
nature and source of the potentl-al challenge to them is given in the
following paragraphs of this section.
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Conservation of Fishins Resources and Prevention of Unlarvful
F"r"En Fi

l. Some of the world's most important fishing grounds lie off
tne East and West coasts of Canada, both rvithin and outside the
Iinrits of Canadars territorial seas and exclusive fishing zones'
On the East coast, these fishi-ng grounds annually attract commercral
and state-or+ned fishing fleets'from a large number of both Western-. ---

and Eastern European countries. Foreign fishermen are forbidden by
f. r3ciian Iaw from fishi.ng within Canadats territorial waters and
exclusive fishing zones, subject to various treaties allotving US

and French vessels to fish in these areas on a reciprocal basis and

ailorving a phasing-out period for the traditional fishing practices
of British, Danish, Norwegian and Portuguese vessels. (A simi-Iar
phasing-out arrangement is in the process of bej-ng negotiated with
Spain.) Similarty, off the West coast, the fishing grounds annually
attract foreign fishing fleets coming mainly from the Soviet Union,
Japan, Korea and the USA. [{ere also these foreign fishermen are
foiUidden by Canadian law to fish in Canadars territorizil waters and

exclusive fishing zones, subject again to the reciprocal fishi.ng
pri.vileges agreement with the USA and to a treaty with the USSR under
wnicft Soviet vessels are allowed to fish in a defined area of the
territorial sea off Vancouver Island and to conduct loading and un-
loading operations in Tasu Sound. While there is no evidence to
suggest that, on either coast, foreign fishermen make any large-sca1e
and concerted attempts to defy Canadian law, they do at times, both
accidentally and deliberately seek to fish in tvaters from which they
are excluded and would no doubt do so more often if no preventive
meaSures were taken. The importance of effective enforcement of
Canadi.an fisheries legislation is particularly great in those areas
where Canadars jurisdictional claims are disputed by other countries,
as is the case with respect to Canadats exclusive fishing zones'

Modern fishing methods have greatly increased the annual
harvest of fish off both coasts to the point where for several species
the basic resource itself is endangered. In order to secure bett6r
protection for these coastal fisheries beyond the present limits o,f

Lanada's fisheries jurisdiction, the Goverrurent is seeking to obtain
international recognition of the coastal state's right to manage the
free-swimming fish stocks of the continental shelf and to reserve for
its nationals a preferential share in the harvest of these stocks. As

evidenced by unilateral extensions of jurisdiction and by developments
rvithin the Preparatory Committee for the Third Law of the Sea Conference
(the UN Seabed Committee), there is now a clear international' trend in
i"rorrt of greate, t".ogtition for the special rights and interests of
the coastal state in coastal fisheries, whether in the form of exclusive
fishing rights or the kind of management authority advocated by Canada.
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There would appear to be littIe doubt
future Canada rviI1 assume some form of
resources of the continental shelf and
greatly expanded responsibilities for
on both the East and lVest coasts.

that in the relatively near
authority over the fishery
rvi11 thus be faced r',it.lr

t,he poli.cing of fisheries

3Ei"rAsF0 ilf{IlER
/1t,i. irui0,?lu,qil0fd
iiil[LASSiFiECI

Control and Regulation of Offshore Mineral Resources
Exploration and-'Exploitation

('. Canada has ful1 sovereignty and exercises exclusive national
jurisdiction over the seabed and subsoil ruiihin the boundaries of its
territorial waters. In addition, under the terms of the Convention
on the Continental Shelf concluded at Geneva in 1958, Canada, as the
coastal state, exercises soverei.gn rights and exclusive jurisdictj.on
over the continental shelf "for the purpose of exploring it and
exploiting its natural resources". The Convention defines the term
I'Continental She1f" as referring "(1) to the seabed and subsoil of
the submarine areas adjacent to the coast, but outside the area of
the territorial sea, to a depth of 200 metres or, beyond that limit,
to where the depth of the superjacent waters admits of the exploitation
of the natural resources of the said areas, (2) to the s'eabed and
subsoil of similar submarine areas adjacent to the coasts of is1ands."

On the basis of this definition, Canada asserts and exercises
jurisdietion, -for-the purposes of exploration a.nd exploitation, over
the continental margin. While there is no doubt or dispute as to the
coast,al statefs jurisdiction over its continental she1f, there is
international disagreement as to what are or should be the limits of
that jurisdiction. Certain states reject the rexploitability testl
of the Continental Shelf Convention which al1ows the coastal state to
claim the resources of the adjacent seabed to whatever distance and
depth at which they can be exploited. The issue of the limi-ts of
national jurisdiction, and the nature of the r6gime and machinery to
be devised for the exploration and exploitatj.on of the area beyond the
limits of national jurisdiction, will be taken up by the forthcoming,
Law of the Sea Conference. In addition to this multilateral problem,
Canada also faces certain bilateral problerns with respect to its
continental shelf boundaries with neighbouring states. Thus Canada
has not yet reached agreement with th; USA regarding the boundary
bet,ween the Canadian and American areas of the continental shelf on
the East and West coasts and in the western Arctic. Si.milarly no
agreement has yet been reached with France as to the extent to which
a portion of the continental shelf on the East coast comes under
French jurisdiction by virtue of the presence of the St. Pierre and
Miquelon islands off the coast of Newfoundland. However, a basis fof
agreement on the continental shelf dividing line has been reached in
recent negotiations with Denmark (but not yet approved by the Canadian
and Danish Governments) in respect of the area between the Canadian
Arctic islands and Greenland.

SECR[T
(CANADIAN EYES ONLY)

-8-
' 'Erlnr{rrrri,

7.

'-.rt1)1' '-L 'J



SECRET

(CANADIAN EYES ONLY)

d. Extensive commercial exploration of the continental shelf
areas off Canadats coasts for oi1 and natr:raI gas is currently taking
pIace. llhile foreign companies, mainly American, are engaged in
ih"r" activities, they are doing so under Canaciian perrnit anci control,
in the same t/ay that foreign companies are engaged in oi1 exolorat'ion
and exploitation on Canada's land territories. This is the case even

in offihore areas where the boundary rvith atrother country is in
di spnt 6l- aii s eabed -Cxplorat ion' and exp-lo itat ion act iv i t i es inv o lv e

higir 1eve1s of investment ivhi.bfi-th-e investors- are not preparcd to put
.: risk of loss or seizure by acting contlaly to the laws of the
state claiming jurisdiction, even tvhere its right to do so is subject
ro dispute. Whlie it seems doubtful that conrnercial operators rvoul'J

aitempt to carry out seismic explorations in areas of disputed
Canadian jurisdiction withorrt Canadian permission, it is more dif-
ficult to judge whether they'might seek to do so given the support
of the staie disprting Canadars claim. 1vhi1e this latter possibility
appears remote, it nevurtheless cannot be entirely disregarded.

9. Strictly speaking, there is, at present, no specific challenge
to Canada's soverLignty or jurisdiction in this area of interest
Canada is, however,-highty dependent on the year round movement' of
shipping to anc from its ports for the carriage of its international
traii. In additioni during the sunmer months, Canadian communities
and ports in the Arctic depend on shipping for annual resupply of
the necessities of 1ife. Ice, especially in the Gulf of St. Lawrence

during the winter months and in the Arctic during the summer months,
impedEs navigation and creates a hazard to shipping' Consideration
is currently being given to extending into additional Canadian
coastal areas .oni.o1s on the movement of shipping similar to those
used in air traffic control. As these controls are introduced, further
means of ensuring compliance will be required. In addition, the Arctic
iVaters Pollution Prevention Act and the 1971 amendments to the Canada

Shipping Act have greatly extended Canadats authority with respect to
ti,e'saf6ty of shipfing una control of navigation for the purposed of
pollution prevention ind control. These Iegislative measures hav-e_been

protested Ly a number of countries and it can be anticipated llrt further
bbiections will be encountered as regulations are promulgated'for the
imptementation of the tl/o statutes in question. Accordingly, their
eniorc"ment will be a matter of major importance and may give rise to
inci.dents and diff iculties.

Prevention and Control of Pollution of the Sea and Sea-Shore ,-

10. The increasing carribge of petroleum by very large tankers,
often operated with inadequate standards under flags of convenience,
have combineci with the large scale use of fuel oi1 for the propulsion
of ships to very rnuch increase thc risks of its dischargc as a

pollutant from ships in transit, with consequent risks of contamination
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of beaches and shorelines, of fishing grounds for oysters, lobster
and other sedentary species, of destruction of sea birds and other
disturbances of the marine and littoral ecology, and of recreation
and tourist facilities. As noted above, the enforcement of Canadars
marine anti-pollution legislation may Present special problems in
the light of foreign objections to that legislation. In addition,
Canada may have to assume policing responsibilities even beyond its
newly' created anti-pollution zones in order to -en5ure-compliance --

with various international conventions for the prevention and control
of marine pollution (e.g. the.iNICO Convcntion for the Prevention of
Pollution of the Sea by 0i1 and the propo"t,J anti-dumping convention
to be considered at the forthcoming Stockholm Conference on the
liurnan Environment).

Transoceanic CabIe Surveillance

11. Although the use of satel-tites for global communications will
increase, transoceanic cableS will remain important, for commercial,
if not military, communication, during the next twenty years or so.
Every'year, cables have been broken or cut off Canadj-an coasts,
with the number of such incidents ranging from 3 to 30 in any given
year. These have occurred mainly in the Atlantic during winter
months, when Soviet and East European fishing operations are extensive
in the area. To date, it has not been possible to prove whether these
incidents are the result of accident or of deliberate action. However,
Canadian cable repair ships have reported harassment from Soviet and
East European fishing vessels, and there are other indications that
cable cutting is not always an innocent mistake.

I{ARITII!{E FORCE OBJECTIVES RESPECTING NON-MILITARY CHALLENGES

t2. In relation to the protection of Canada against external
chalJ.enges, the Goverrunentrs basic obj ective, as stated in the lVhite
Paper, is to continue effective occupation of Canadian territory, and
to'have a surveillance and control capability to the extent necesrary
to safeguard national interests in all Canadian territory and all
airspace and waters over which Canada exercises sovereignty or ju.ris-
diction. The responsibility for meeting this basic objective is shared
by the Department of National Defence with those other Government
departments and agencies which have specific statutory respo.nsibilities
to,regulate activity in Canadian territory or to exercise Canadian
jurisJiction and ensure respect for Canadian laws

13. The Department of National Defence has the responsibility to
ensure that overall an adequate Canadian surveillance and control
capability exists for the protection of Canadian sovereignty and
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security. In exercising this responsibility respecting non-military
challenges, the Canadian Forces have been assigned specific res-
ponsibilities:

a. to establish- operations centres on the East and lVest
coasts to co-ordinate surveillance and control
activitios of all Canadian Government departments
and agencies - involved ;

to carry out surveillance
those areas not covered by
in which the latter require assistance; and

c. to develop an undersea program of national benefit

RETEA SEl1 UI{DER
AIA, IIJFOPilAIIOiI
ut{c tAss tF tE0

b. and exercise control in
the civil departments or

14. It follows from the foregoing that the future
developnent of Canadats maritime forces to meet the
challenge should be directed to the following:

conducting, in conjunction with the
agencies, surveillance and control
to discourage such chal.lenges;

Obisctive A

To safeguard Canadars maritlme interests and maritime
jurisdiction against non-military challenges'by:

tasking and
non-ini l itary

civiL regulatory
operations ad'equate

a.

b. co-ordinating Canadian Forces surveillance and control
operations with those of other departments and agencies
concerned;

c. ensuring that in generaL an adequate Canadian surveillance
and control capability exists for the enforcement of
legislation in the maintenance of Canadian sovereignty
and jurisdiction.

J(i {it,1
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CAPABILITY REOUIREI\,IENTS - NON-l'{ILITARY C}iALLENGES

i5. Canada's maritime interests and mari.tirie jurisdiction har,'e,
for the most part, been identified and defined in Canaciian 1arv. The
external non-military challenges, discussed above, a1l involve
potential activities by foreigners contrary to Canadian law or to
the provisions of international agreements to which Canada is a party'.
BasiC, tlieritfoie, to the-attal'run'6irt of Objective A is the need for
the Canadian Armed ForCes anii tire -CiviI-regu1'atoiy agencies chargcC
',;ith statutory responsibility for administration and enforcement of
the relevant Canadian laws jointly to mair:iain adequate capabilities
for surveillance and control of those land and sea areas, in ivhicit
e.xternal chal lenges from the sea rnay arisc , to ensure that f oreign
vessels or other foreign operations are conducting themselves ivitir
respect for, and in compliance with the provisions of, Canadian law.

16. The primary requirement is the capabiiity to maintain suffi-
cient surveillance of those areas in rvhich activities contrary to
Canadian 1aw are tikely to occur in order to demonstrate to potential
or actual offenders a reasonable probability that unlawful activities
will be detected, and that the persons responsible rvil1 be identified
and wiIl face the prospect that appropriat,e action to enforce compliance
with Canadian law will be taken against them.

17. Canadars coastline is so long and the sea areas in respect of
which Canada exercises some kind of jurisdiction are so large that
total or continuous surveillance of all areas of concern at all times
would involve a very large effort, Furthermore, the nature of the
potential non-military challenges is such that the consequences, in
terms of prejudice to the national interest or to Canadats jurisdictional
authority, of isolated or individual undetected incidents of unlawful
activity, whether deliberate or accidental, are unlikely to be serious.
lrJhat is required, therefore, is sufficient surveillance to ensure that
persistent, large scale or frequent infractions of Canadian 1aw do not
go undetected and will be prevented or discouraged. The amount of
surveillance required for this purpose obviously involves a considerable
measure of judgement in which factors of experience, cost'and benefit
are 1ike1y to be significant.

18. Requirernents for surveillance are likely to be greatest in
those areas where foreign activities, such as fishing and commercial
shipping, are themselves greatest and where the risks of i1legaI
operations are consequently highest. Some surveillance of remote
areas, such as those of the Canadian Arctic, is also desirable to
reinforce Canadian national presence in these areas, to give confiderice
that activities contrary to tanadian laws or interests are not occurriig,
and to denonstrate national 'capability to respond in the'event that
they do occur.
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19. Although surveillance alone may to a eonsiderable degree act
to prevent infractions, it would not be fully effective in meeting
non-military challenges without the support of a demonstrable
capability to enforce compliance rvith Canadian 1aws. Enforcement
actions may range from the boarding and arrest of vessels at sea

to the lodging of diplomatic protests with the governmOnts of flag
states. In most insianceS, compliance rvith the law is obtained
wfthout'forCibl'e-feSiSta-fde- d'hd'-on1y'.-on rare occasions' is the thrcat
of or direCt applicdtitin-of -forcd-reqi:ired eithei;' to terminate an

":lEraction or tO arrest a vessel. The maintenance in reserve of a

capability to apply force is none the less essential to enforcement
actions since, if it did not exist, the profitability of offering
resistance would certainly be increased.

20, There are clear indications that the exploitation of
resources of the Sea will increase dramatically in the years ahead.
Exploitation of undersea oil resources is in progress now, and
,nuch experimental work on exploitation of other. minerals is in
progres;. The capability to survive and work for comparatively
iong periods under the sea has been demonstrated, and the use-of
thii Lapability is 1ike1y to increase. Fish-farming is already in
progress on a comparatively smalt sca}e, and is also very likely
to increase. The capability to carry out underwater inspections
and control ger.ations may therefore assume increasing importance
in the fut'ure;

CapabiLity Options

21. The Goverrulent clearly has open to it two basic options for
providing the surveillance and control capabilities needed to meet
ihe non.iilitary chall"enges to Canada's miritime interests and maritime
jurisdiction. it could decide, on the one hand, to rely principally,
as it did until recent years, on the civil regulatory agencies, building
up their resources as needed, to meet normal surveillance and control
requirements, while employing the Canadian Armed Forces to provide'
back-up in the event tiat- exleptional or unusual requirements sfiould
develop. 0n the other hand, the Government could decide to charge
the Oepartment of NationaL Defence and the Canadian Armed Forces with
the responsibility to provide the national surveillance and control
capabitities nece;sary to meet all external military and ngn-military
chillenges, and consequentLy, to transfer to the Department of National
Defence, or phase out over time, the resources now maintained by the
civil departments for the latter purpose. Choice of the second oPtion
would eiiher require some changes in legislation and.the reassignment
of departmental responsibilities or, aliernatively, arrangement,s fdr the :

Deparinent of National Defence to provide the capabilities required by
the civil departments on a'service basis, with the civil departments aS

customers or clients paying for the service. With this second option,
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some expansion of Department of National Defence capabilities or
some diversion of these capabilities from military to non-miIitar,"-
uses wouId almost certainly be required.

22. At present, maritime surveillance and control activi'ties
related to non-military challenges are carried out both by the civil
regulatory agencies and by the Canadian Armed Forces. The capabilities
maint,ained b/ the civil departments'are rclatively "l-imtted and'-special-
ized to the tasks needeil to disiharge-tiibir particular statutory
responsibilities. The capa"bilities of the Canadian Armed Forces are
relatively greater and more general puri:ose in character, although
created principally for military, and especially sub-surface, sur-
vei 1 lance.

23. Present holdings of military equipment, Paxtly because of
quantitative Iimitations and partly because of sensor and other
technical limitations, are not adequate to permit the Canadian
Armed Forces to neet all of the surveillance requirements of the
civil departments as well as current military surveillance require-
ments, or to meet fulIy the more specialized requirements of some

of the civil departments. GeneraIly speaking, however, modern
equipment configured to meet major military surveillance requirements
in the maritime environment would be highly effective in neeting the
great majority of the non-military requirements, although it might

.\-' not offer the most economical means of doing so, while modern_-
equipment configured principally to meet the less exacting or highly
specialized requirements of non-military surveillance would be only
marginally effective in meeting military surveillance requirements.

24, The policies approved by the Coverrunent in the lVhite Paper,
Defence in the 70s, lie mid-way between the two basic options
@aph21above.ThelrlhitePaperhasnotresu1ted
in any legislative changes or in any reallocation of departmental
responsibilities, but it does make clear the intention of the
Government to nake increased use of the capabilities of the
Canadian Armed Forces to support the civil regulatory agenciesi
where they require assistance in discharging their surveillancq-
and control responsibilities, and to employ the Canadian Armed
Forces to provide surveillance and control to meet non-nilitary
challenges in those areas and for those purposes .which do.not 1ie
within the assigned responsibilities of the other departments
concerned

25. The Department of National Defence has accordingly undertaken
consultations with the Departments of Energy, Mines and Resources,'of
the Environment, and of lndian Affairs and Northern Development, with
the Ministry of Transport, the Customs and Excise Division of the

SECRET
(CANADIAN EYES ONLY)

-L4-
;ri$iiiilulil;l

I

... i it ti\t
_"\-, ills

ii:' 'ir,



SECR[:T
(CANADIAN EYES ONLY)

i,ii,5ti,r iJl,il[H
riljFfF}.iltTifif,{

i"$.i$irl[il

ril
if ] nullL

Department of National Revenue, and with the Royal Canadian itlounted
Police, to determine their requirements for support oI assistance in
surveillance and control activities. The Department also has under-
taken studies to establish in what areas and for rvhat purposes
surveillance and control operations should aiso be undertaken
Departmentrs otr'11 initiative and within its otvn general respon-s
it is on thc basis of this work that the-folio.w!n-g-9131billll
are presented.

at the
ibi.lit;'.
opt L ons

!-.rveil lance Ontions - East and ll'est Coast s

26. Three of the departments ancl agencies, have indicated a need
for support by the Department of National Defence in dischargi-ng their
responiibi.lities for maritime surveillance and control on the East and
l{est. coasts. Indicated requirements for maritime surveillance are
as follows:

b.

(1) continental shelf - once a month from May to
October.

(2) Gulf of l"laine and St. Pierre-Miquelon area -
once every five days from itlay to October.

Environment Canada - relating to fisheries protection
ffi and exclusive fishing zones, there
is a requirement for scheduled surveillance of:

(1) Atlantic coast - frequency and season not specified

(2) Bay of Fundy - twice weekly from lvlarch to May. '

Note: Twice weekly flights from March to N{ay

also required for Georgets Bank in inter-
national waters for purposes of joint
enforcement with the USA of conservation
measures established by the International
Commission for the Northwest Atlantic
Fisheries.

(sl Southern Gulf of St
March.

Lawrence - two flights during

Enersv. itlines and Resources
of exploration and exploitat
60oN, there is a requirement
of:

(4) Pacific coast - dailY

(5) Pacific coast - three
to June.

SECRET

- relating to.the contr:ol
ion of minerals south of
for scheduled surveillance

during July and

flights weekly

August .

from September
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Ministrv of Transport - relating to pollution prevention
Gi l-ana-garbage from ships) , there is a requirement for
scheduled surveillance of :

( l) East coast territorial ivaters from 43oN to 50oi( -
dai1y, year round flights.

Cebot Strait and Gulf bf St. Lawrence - daiIy,
year'ibun<l flighti.

(3) lVest coast territorial t'itt
dai1y, year round flights.

c'rs from 4BoN to 55oN -

(4) Dixon Entrance, Hecate Strait and Queen Charlotte
Sound - daily, year round flights.

27. No requirement is currently foreseen for Canadian Forces
surveillance in respect of non-military challenges to. Canada's
maritime interests ind maritime jurisdiction on the East and lVest

coast,s south of 60oN other than to support the civil regulatory
agencies in the discharge of their responsibilities. The following
optionat levels of surveillance capability are, therefore, proposed
for consideration:

-gp!_i_gn Al-"L. To maintain the capability to support the civil
regulatory agencies in survei-1lance of the areas of Canadian
maritime jurisdiction on the East and l{est coasts south of
600 North latitude approxlmately at the levels currently
provided by Maritime Corunand.

fiHti..4.q[fi iJilI|Efl
4iA. iilFt]ffi:t, Tififl
iii,tILA$slrlrff

a. Requirements. The canadian Forces Maritime command

m1ffis69 and in co-operation with local
representatives of the civil regulatory agencies,
cairied out a program of surveillance on both coasts
over Canada's Lerritorial sea, exclusive fishinq
zones and continental she1f. In 1971, surveillance
flight tracks totalling 500,000 nautical miles' -'

The requirement, under this option, would be to
continue approximately this leveI of surveillance'

b. Implicatiols. The leveI of surveillance.provided by
tfi=@n-would not meet fu11y the indicated require-
ments of tne civil regulatory agencies. Statistics
provided by Maritime Command indicate thlt during 1971

i total of 75 suspected territorial and fishing
violations and 32 oi1 pollution violations on the East
coast and cjf 8 pollution violations on the i'lest coast -

. were reported as a result of their surveillance
activities. since the majority of these violations
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would have occurrcd in areas covered by TRACKER
aircraft, a conservative estimatc of the direct
cost per violation detected rvould be about
$12,000. 0n the basis of direct cost per
infraction (which includes aircraft operating
costs only), the cost of the present level of effort
does not appear altogether commensurate rvith the
benef its-aaking--into 'account, for example, the f act
that 10 to -iZ ttroi-rsand 

'ships 
annrJal ly use the Cabot

Strait -'St. Larrrence rolrtc to Canadian and US

ports. Statistics have horvever only been maintaine<.1
for a period of one year and further experience
would need to be gained before definite conclusions
as to the cost effectiveness could be reached. In
addition the deterrent value oi surveillance ln
limiting infractions must, of course, also be taken
into account in assessing tire benefits obtained.
Furthermore, the civil regulat.ory agencies in stat i:tg
their requirements for support by the Canadian A:'me,J

Forces, have taken into account the tikely impact of
new and stricter regulations and controls only recent-
ly brought into effect. Some reserve of capability
should also be maintained to a1low for future expansion
of activities giving rise to potential challenges. For
these reasons, a higher 1eve1 of surveillance effort
should be considered to meet longer term requirements.

0ption A1-2. To maintain the capability to support the civil
regulatory agencies in surveillance of the areas of Canadian
,aiitime jurisdiction on the East and lVest coasts south of 600
North latitude to the full extent requested by thc DePartments
of Energy, Mines and Resources, and of the Environment, and
the Ministry of Transport.

Requirement. The analysis of this option in Apgendix
shows that the required surveillance would involve
flight tracks of the following lengths: .-

Nautical iitiles/Year

SECRT:T
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Ministry of Transport

Environment Canada

Energy, Mines and Resources

less individual rcquirements
met simultaneously

Total
SECRET
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I , 000, 000

200,000

100,000
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200 ,000
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Implications. The 1eve1 of surveillance effort
proposed in this opti.on tvould meet fully the stated
requircments of the civil departments. It is, in
addition, weli within thc prescnt capabilities of
the Canadian Armed lrorces, alt.hough some redeploymcnt
of effort from the East to the lVest coast would
probably be required. Surveillancc at the leveI of
effort- proposed would provide a- high- degree- of--- -- *

deterrence. Paiti-cular1y in relatibh to pollution
by ships, this 1eve1 is desirable in the shorter
term when the revised anti-pollution regulations
under the Canada Shipping Act are nel{ and have
not become fully effective. In the longer term,
the proposed level of effort rvould provide a reserve
of capability adequate to meet predicted increases
in the non-military challenges.

Survgillance Options - Canadian North

28. Two of the Departments with which consultations have taken
place have made specific requests for assistance in surveillance
north of 600 North latitude to enable them to discharge their
responsibilities in respect of non-military challenges. These
requests are as follows:

a. Indian Affairs and NorlJrqrn Development - relating to
ion of mineral

resources north of 600 North, there is a requirement for
scheduled surveillance of the Beaufort Sea, Arctic
Ocean, Arctic Archipelago, Foxe Basin, Foxe Strait,
Baffin Bay and Baffin Strait - weekly flights during
periods of open water (3 months maximum).

Environment Canada - relating to ice reconnai'ssance
ffi is a requirement for predetermined
Arctic surveillance flights once a month during Apri1,
May and June. (with present equipment and because of
sensor and avionic limitations, the Department of
National Defence is not able to carry out the full ice
reconnaissance task needed to meet the requirements of
Environment Canada. In the event that a requirement
for a new long range patrol aircraft to replace the
present Maritime Patrol aircraft is approved by
the Cabinet, the existing sensor and avioni'c
limitations would almost ceriainly be eliminated and
provided that sufficient numbers of aircraft were
procured, the fu11 requirement of Environment Canada
Lould be met. Consideration should, therefore, be given
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to whether or not a Canadian Forces capability might
be provided in the fr-rture to replace the contractual
means now employed by Environment Canada for this
purpose. )

19. Since the surveillance operations requested i.n support oi
the civil regulatory agencies in the Arctic are limited both to
fairly restricted areas and to 'short peribdf of the y'etii, tne -. -

Department of National Defence does not believe-that this amount
,...rf surveillance alone tuould adequatel.y seTr.'e to reinforce Canadj.an
presence throughout the area or to meet the other criteria mentioned
in paragraph 18. Tl're inherent di.fficulties of operating in the
Arctic environrnent are such that the likelihood of frequent or
Iarge scale foreign non-military challenges to Canada's jurisdiction
in the area, at present, appears low. It is consequently difficult,
in the absence of any specific measurement of tl're likelihood of
challenges, to determine what degree of surveillance should be
maintained. The Arctic area of national interest to Canada lies
within the sector north of 600 North latitude and betiveen 600 and

1410 lVest longitude. It is the judgement of the Department, on
the basis of studies which it has undertaken, that some 75 percent
of this total area in which activity levels are 1ow currently
rpquires relatively infrequent surveillance and that the remaining
25 percent of the total, in which settlements, and other human

activity is concentrated and in which there is open water during
the sumner, require moxe frequent survei-llance. It is the further
judgernent of the Department that aerial surveillance, in addition
to that undertaken by other departments or in support of them, to
cover the larger of the two areas at an average annual frequency of
once every tlo months and the Smaller of the two areas at an average
annual frequency of twice a month would be adequate to meet. the basic
requirements as they are now foreseen. The following options are
proposed:

Option A2-1. To maintain the capability to support th9 givi1
regffiiory agencies in aerial surveillance of the Canadi.an
Noith to the full extent pxoposed by these agencies and,.-in
addition, to perform such general surveillance of the whole
area as may bL necessary to maintain proficiency of aircraft
crews and to demonstrate their capability to carry out such
operations.

I llrr rt j iL/"1.r' r-rJ
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Requirement. The analysis of
Appendix A indicates that tire
would involve fiight tracks of
lengths:

Indian Affairs and
ruoitii:rn Development

Environment Canada

Department of National Defence

Total

RELEASEO lJfiIDER

l.IA Ii'FONMATIOil
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this option in
reo,uired survei I lance
the foliowi.ng

Naut ical itliles/Year

I 50 ,000

40,000

18!,000

370,000

b.' Impljcations. This option would provide sufficient
flying time over the long run to meet ,in ful1 the
requirenents of the Department of Indian Affairs
and Northern Development and of Environment Canada. It
would, in addition, continue present 1eve1s of general
area surveillance being provided by ARGUS aircraft of
Maritine Conmand. .{dverse weather'conditions and long
Arctic nights combined with sensor and other limitations
of the present aircraft result in low effectiveness in
surveil.lance operations for most of the ye'ar, and
currently prevent attairunent of the levels of general
axea surveillance discussed in the introductory part
of this paragraph. Since the surveil.l.ance effort
requested by Departnent of Indian Affairs and Northern
Development is required for only two months of the year,
the numbers of aircraft required to satisfy this option
will depend upon the range of variations permitted in
the monthly flying rate and on the availability of
aircraft from other tasks during the period of qhe
requirement.

Option A2-2. To maintain the capabiiity to support the civil
regulatory agencies in sunreillance of the Canadian Nort,h to
the ful1 extint proposed by these agencies.and, in.addition,
to carry out surveillance such that 75 percent of the total
area in which there is little human activity will on an
average be covered once every two months and the remaining
25 percent will be covered twice monthly

(CAI.IADIAN EYES oNLY)
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Requirements. The analysis of this option in
.A,ppendix A shols that the required surveillance would
involve flight tracks of the follorving Iengths:

Nautical i\li1es/Year

Indian Affairs and
No1t.lr.eg.n D eV e 1 opment

Environment Canada

Department of National Defence

TotaI

I50,000

40, 000

57 _o_, 000

560,000

b. Ilplications. This option ru'ouId meet the fu11 re-
quirement of the two civii departments and provide
the full amount of general area surveillance dis-
cussed in the introductory part of the paragraph.
It can be obtained only if current equipment
limitations are overcome. Except where the
specific surveillance requirements of the other
government departments are met it is a matter of
judgement whether the benefits received from this
amount of Arctic surveillance would be justified
in relation to the amount of effort involved.

Control Options

30. Generally speaking, the civil regulatory agencies believe that
their capabilities to enforce Canadian laws in respect of non-military
challenges are adequate to permit them to discharge their resPonsibilities
properly. In most cases, enforcement capabilities are required to deal
with infractions of Canadian laws and regulations by Canadians engaged
in such activities as fishing, mineral exploration and exploitEtion,
and shipping, as well as infractions by foreigners. The departments
and agencies concerned do, however, rely on the inherent capabi'lities
of the Canadian Armed Forces to provide support in their enforcement
activities in the event of exceptional or unusual incidents, where
resistance is experienced. In such cases, requirements for aerial
reconnaissance and arned nav.al presence could be expected. The Depart-
ments of Energy, Mines and Resources and of Indian Affairs and Northern
Development have also indicated a need for occasional assistance in the
transport by helicopter or aircraft of their inspectors to'off-shore
or Aritic mineral eiploitation sites. In addition, there is a liufited
Departnent of National Def"nce requirement, responding to arrangements
with the Department of Juitice, for a long range aerial reconnaissancd
capability to investigate cable breaks and to establish naval presence
to prevent harassment of cable repair ships in areas of Canadian res-.
ponsibility for these incidents.
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31. The ARGUS long range and the TMCKER short range aircraft
of lvlaritime Command, at present, provide adequate reconnaissance
capabilities. The destroyer-type ships forming part of Canada's
lttaritime forces currently provide an excellent capability to back-
up the vessels of the civil regulatory agencies in enforcement
activities when required at sea except in areas of extensive i.ce-
coverage. lvhile lilOT ice-breakers and some other government ships
are capable of operating in ice_and-whiLe the Operation?1 Sui2poit
Ships and the DDH 280s after entry into servi-ce will have a marginal
clpability of operati.ng in tright ice, consideration should be given
in any future ship replacement programs tc including some ships
capable of operating in heavier ice.

32. The lrihite Paper on Defence requires that the Canadian Armed
Forces establish operations centres on the East and West coasts to
co-ordinate maritime surveillance and control operations by all
Canadian government. agencies. This requirement is already being met
partial through the use of the Rescue Coordination Centres on the
two coasts as required. A separate recommendation to Cabinet on
this subject has been prepared and will be submitted after review by
the other government agencies concerned.

33. Taking into account the above considerations, the followi-ng
optional levels of capability to exercise control of waters in which
Canada exercises maritime jurisdiction and to enforce complianee
with Canadian 1aw relating thereto should be considered:

Option A3-1. To rely on the enforcement capabilities of
the civil regulatory agencies and to provide in support
of such agencies only such Canadian Forces capabilities
as are required to meet collective security requirements.

a. Requirements. No specific resources would be
required.

b. lmplications. Under this option, the availability of
Canadian maritime forces in Canada to respond to.'
contingencies arising from foreign infractions of
Canadian law would depend on the extent to which
aircraft or ships could be diverted from surveillance
tasks or from operations and exercises in support of
North American defence and NATO collective security
activities. In the event of an emergency enforcement
situation, where support for the civil agenc'ies was
required, maritimu itt""t could, under this option, 'be.

deployed away from Canada and not readily available at
the time of need. In addition, total forces available
could be inadequate to supply the fu1I range of
capabiliti.es needcd to carry out defence policy
obj ect ives .
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option A3-2. To maintain capabilities sufficient to ensure
at all times the availabiii'uy in Canada ol Canadian waters
of maritime forces ab1e, on short notice, to carry out
reconnaissance of foreign operations tikely to result in
infractions of Canadian law, to provide continuing deterrent
naval presence in waters of Canadian maritime jurisdiction
and to react rapidly to requirements for armed support of
civil regulatory agencies in the- event of -forcib1e-resistance
to enforcement -aitidns. Tht extent bf'regulatory and
control activity'which nray be required in respect of non-
military activity under the sea and on the sea-bed is not yet
clear, but it is considered that a modest capability should
be maintained to undertake deep-diving operations on either
coast, and to use that capability on the continental shelf.

Requirements. In formulating requirements for this
option, the following factors have been considered:

(i) the length and geographical features of the
Canadian coastlines;

(ii) the general desirability of Canada exercising
visible control of and presence in the waters
over which it exercises jurisdiction; and

(iii) the potential requirements for support of t;;
civil regulatory agencies in discharging the
enforcement responsibi lities .

Taking these factors into account it is the judgement
of the Department of National Defence that the Canadian
maritime forces should have the capability to carry out
in Canadian waters at all times throughout the year two
armed surface patrols on the East coast and one armed
surface patrol on the West coast. In addition, -it is
the Depaitnent's judgement that the capability s'hould
be developed to carry out armed surface patrols.in
ice-covered waters in the Arctic during the summer
navigation period and in the Gulf of St. Lawrence and
other more southerly waters during the winter navigation
season. As ships capable of operating in ice are al-
ready operated by a number of other government depart-
ments, the need for additional Canadian Forces ships
with this capability will require further study. Re-
connaissahce capabilities are also desirable but corild
be provided when required by use of aircraft maintainbd
to provide'the surveillance capabilities identified in -

the earlier options of this section.
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Imqlications. The continuous presence on patrol
of armed naval vessels in waters of Canadian
jurisdictional interest would both contribute to,
and strongly reinforce the deterrent value of,
surveillance activities and coul.d be an important
factor in the consolidation of Canada's juris-
dictional and sovereignty claims. it wou1d, in
ada:-t-i-dn,' ensur-e the plompt - availability of ap-
propriate force to supPort the normal enforcement
activities of the civil regulatory agencies in the
event of unusual challenges and wou1d, more generally,
add to the authority with which enforcement actions
of the civil agencies would be viewed by potential
offenders. Well-considered procedures for the call-
up of active naval support of the civil agencies in
enforcement actions and closely controlled "ru1es
of engagenent'r for naval vessels would be required
to avoid unnecessary diplomatic incidents and to
ensure that undue force was not applied against
foreign vessels engaged in unlawful activities.
The deep diving capability proposed would provide
a base for future expansion as the need develops.

i.i
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CHAPTER 3

IV1ILITARY THREAT fu\D MABITITIE OBJECTIVES

TI.IE I\IILITARY TFIREAT FROITI THE SEA TO CA\ADi.$J

General

1. The foilorving disc.1-s5.ion is based on current estimates, by
Canadian and Allied Intelligence, of the nilitary threat for the
period L972-1982. Intelligence authorities state, in connection
with these estimates, that although there is considerable momentum

in large military establishments, and lveapon system lead times
are a matter of years, the size and composition of Soviet and

Communist Chinese forces over the next ten years will depend to
a large degree on decisions not yet made. It is recognized lhat
these decisions - with respect to both the general level of
military effort and the specific types of forces and weapons - are
significantly influenced by the internal conditions within these
countries as well as the conditions in the tvorld at large. hrhile
an estimate can be made of the threat over two years with a

relatively high degree of confidence, and to a lesser extent over
fi.ve years, it is for the above reasons that an estimate of only
general trends in the threat five to ten years in the future is
undertaken- ----

,) Canadafs geographical situation and its strategic relation-
ship to the United States are such that there is not at present
any threat of a direct military attack upon Canada, nor is it at
all Likely that such a threat will arise during the period consi-dered
in this study,
North America.

except as part of a strategic nuclear attack on

3. During the period 1972-1982, the USSR wj.l1 remain the only
state whose vital interests and military capabilities are such that
it might, under certain circumstances, undertake a massive nucfear
attack on North America. No evidence suggests that a direct at.tack
on North America is contemplated, but geniraf nuclear war could
occur if either side were to misjudge the importance of the'otherrs
position on an issue and were unable to control the resulting crisis
ihrough diplomatic means or by lesser military action. Such an
issue could arise in Europe, wheTe well-armed lVarsaw Pact land and
air forces equipped with nuclear and conventional weapons' confront
the forces of the NATQ Allies, and where the expanding maritime
capabilities of the Soviet Union Pose an increasing threat to the '
sea lines of communication throughout the area.

{" 1, i; t i
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4. The USSR has built up its strategic forces with systems
suitable for direct attack on North Anerica. These forces consisi
of three components:

a. Intercontinental Ballistic Mi.ssilesl

Heavy Bonbers;

Ballistic lt'lissile Submarines

5. Intercontinental Ballistic ltissite (iCgM) F . The Soviet
tCau fo ems and has been
expanded to a point where it has about i400 ICBM launchers for known
systems completed or under construction at operational complexes, the
majority being in hardened silos. The main Soviet ICBMTs in operational
service are the SS-9, SS-11 (the most widely deployed), and SS-13.
0f these, the SS-9, with sufficient accuracy for use against hard
targets, is the greatest threat to the US iCBM force. However, as of
1 October 1971 somewhat less than 300 SS-9rs had been deployed in
operational silos. The Soviet ICBM force at present does not have
the ability to knock out the retaliatory capability of the US ICBM
force.

6. The Heavy Bomber Force. The 195 heavy bombers of Soviet Long
Range Aviation, of which 50 are tankers and five are photo-reconnaissance
aircraft, are the least important of the three components, but Still
represent a significant Part of the total strategic threat to North
America, because of their large weapon-carrying capacity. A11 of this
heavy bomber force is probably committed against targets in North
America south of 50oN. 0f the 140 weapons carriers, one half carry
free-faIl bombs and the remaining one half carry the 350 nautical miles
air-to-surface missiles (1 per aircraft). The manned bomber is capable
of flexible employment and, in the case of the free-fall bomb carriers,
has a considerable accuracy and a high megatonnage load. However,
because of probable Soviet concern over North America being algrted too
ear1y, the Soviet bomber force would likely be assigned to the follow-on'
attack roIe. This force will probably renain at about the same level
or diminish only slightly over the next few years, but then will probably
decline substantially due to attrition, unless current models are rePlaced.
The force of over 600 medium bombers probably are intended for use against
targets in Europe and Asia and in all likelihood do not figure prominently
in Soviet plans for any attack on North America.

li(ir,.l0
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7. Ballistic Missile Submarine Force. The third component of
the strategic threat - the ballistic missile submarine (SSB/SSBN)
force - is one to which the USSR continues to give high priority.
As of I October 1971, it consisted of 54 subnarines, 32 of which
were nuclear (Y-c1ass). If Y-class construction continues, the
number of Soviet SSBNts that are operational could be as high as
60 by the middle of the decade. A new Submarine Launched BalListj.c
irlissile (SLBNI) with an estimated range of about 3000 nn is-.under'--' '---

going testing, but it is believed'that it will be fof deployment in
i" new class of submarine or possibly a reconstructed existing one.
','his has not r-et appeared, but if one is der,'eloped it probably could
not reach operational status until about 1975. Sixteen 1300 nm

range SS-N-6 SLBM are carried by the Y-class submarine and three
700 nnr range SS-N-S SLBir{ are carried by each of nine I-l-II class
SSBNts.

8. The maintenance of peace and security depends to a very large
degree on the stability of mutual deterrence and, more specifically,
the credibility of each siders retaliatory capability. If both sides
believe that they can absorb an all-out pre-emptive or first strikl
and stil1 have sufficient forces survive to retaliate in kind, the
deterrence is mutual. The key to mutual deterrence is therefore the
ability of the retaliatory forces to survive. If this capability
for assured retaliation is cl early present by'a wide margin, and
will not be jeopardized by a smal1 change in the numbers or effective-
ness of the weapons possessed by either side, if neither s'ide needs
to'rfire on warningtt in order to inflic,t retaliation, and if neither
has any rational motive to make a pre-emptive first strike, then the
mutual deterrence is stable. At piesent, neither the USA nor the
USSR possess forces with sufficient counterforce capability to enable
either of them to disarm its opponent. As noted earlier, the Soviet
SS-9 ICBM may have a good capability against the US MINLTIEMAN si1os,
but the numbers are insufficient to destroy more than a fraction of
these si1os.

L It is not possible to make a valid assessment of the ultimate
force goal of the Soviet ICBM program, although some indication.-of
this may emerge from the Strategic Arms Limitation Ta1ks. There are,
of course, threat,s to portions of the US retaliatory force - SAC

bomber forces, submarine bases and aircraft carrier forces and a few
MINUTEMAI{ silos - but under no conceivable set of, circumstances could
the cument Soviet strategic forces launch an attack without the USSR

receiving devastating retiliation. This, too, aPPlies to the US

strategic forces
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10. The primary aim of Soviet strategic policy has been to
achieve at least a rough parity with the USA in capabilities for
intercontinental attack. The Soviet leaders now apparently belie'.'e
they have achieved this position or are about to achieve it, and
there can be no doubt about the credl"bility of the Soviet deterrent"
Despite the great efforts and costs necessary to achieve this, ir
seems clear that the Soviet Union intends, rvi-th or without any ailns
limitati<jn afieem-ent, to. mqiirllin .as a minimun such strategic f t:rces
as rvill continue to give it a sense of equal security, even if this
-'equires increases in military expenditures. it is also possible
that they may seek some measure of superiority.

11. Although the Soviet leaders are unlikely to initiate a
general war deliberately and will do their best to avoid it, the
option of deliberate surprise attack, however i1logica1 it may scem,
remains open to them. A1so, should they perceive exceptionnally
grave developments to be in progress, they might feel compelled to
order a pre-emptive strike as a desperate move, if they considered
that the USSR was going to be attacked by a nuclear strike. At
present, however, the Soviet leadership does not regard the US

st,rategLc forces, or their own, as being intended primarily for
a first strike, and each side, therefore, probably looks upon
its own strategic forces and those of the other as'being primarily
for retaliatory use, despite some public statements to the contrary,

In whichever way general war cane about, the primaiy Soviett2.
objectives would be to reduce the lVestern strategic attack capability
in order to ensure minimum destructlon to the Soviet Union, to
destroy l{estern war-sustaining capabilities through attack on
economic and governmental targets, and to destroy the lt/estern will
to fight. A majority of the Western forces capable of causing
inmediate and significant damage to Soviet war-naking strengths
are locat.ed in North America and would Iikely be selected as priority
objoctives for attack. Soviet planners also probably believe that
attacks on governmental and military control centres would so t
seriously disrupt these activities as to justify primary attack
against some of them. Other significant, results would be expected
from attack on population, communications and transportation cent,res.
This would lead to a reduction of North American war-making strength
and the ability to control military forces overseas. They. might
also conclude that the psychological reaction to the tremendous
casualties and widespread destruction inherent in such attacks wou1,d
greatly weaken the United States' and Canada's will to resist. Strikes
against only 50 to 60 area targets could bring under. attack nearly'-.
50 percent of the North American population and about 60 percent
of the continent's industry and communications facilities. This
could be achieved by the piesent number of Soviet submarines on
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deployment or by strikes by as little as 5 to 10 percent of the
Soviet ICBl"l f orces.

The Soviet Ballistic I'lissile Submarine (SSB/SSBN) Force

13. This component of the Soviet strategic forces represents
the only real threat of direct attack from the sca on North Amcrica.
The Y:c'Iass submarines "were probably'deveioped mainly to operate
against North American targe'tS. - As the Y-c1ass force-grows, it is
'rcssible that all other balli.stic nissile class submarines rvill be
rargetted against Europe and Asia. Durinq the last year, the
increase in the number of Y-class SSBNs has permitted additional
deployments into the Atlantic where there are three or four units
on patrol stat,ions and in the Pacific rvhere one unit is generally
within missile range of North America.

14. The Soviet Navy so far have routinely deployed 20 percent
of the SSBN force but have the capability to maintain 30 percent
on station. Thus by L976, the USSR could keep between 12 and 18

Y-class submarines (carrying 200 - 300 nuclear missiles) continuously
deployed within missile range (1500 nautical miles) of targets in
North America. Soviet SSBNs are not considered to be serj.ously
hampered in their operations by either navigational problems or
communications command and control. Their time on station is, however,
reduced by the-lengthy passage from their bases to patrol areas,
although it could be extended through the provision of sea-borne
support or the acquisition of forward bases.

15. IVith the present survivability of nuclear submarines and
their submarine launched missiles (SLBMs), this Soviet SSBN force
is particularly suitable for employment as a second strike retaliatory
force. Submarines on patrol could, however, be used as one of the
components of a Soviet first strike.

The SSBN Force in the First Strike RoIe

16. As indicated in paragraph 12, the primary objective of tlre
Soviet Union in a first or pre-emptive strike would be to reduce the
Western strategic attack capability. The present Russian SLBMs are
particularly capable of destroying soft targets, of which the most
important in a counterforce attack are:

a. Government and military control centres;

b. US Strategic Air Command bomber bases;

c. Fleet Ballistic l'{issile bases.

SECRET
(CAI.IADIAN EYES ONLY)

- ?o-,rxmiqrrM" '



5ts,LKE I

(CANADIAN EYES ONLY)

To be effective against these targets, the missiles must arrive on
target before there is sufficient st,rategic or tactical warning
for the US to activate readiness measures to increase the survi-
vability of their Command system and their bomber force.

L7, The range of the current SLBitl is 1500 miles and, as indicated
in Chart A, bI stat,ioning SSBNs between 100 to 500 miles off the
North American coasts;-every control centre (except'an airborne
command post) and every SAC base-ih the USA is within missile range.
The number of targets is srrall. enough that the present number of
SSBNs are nore than adequate to cover all of this tfpe of target.

18. l{ith existing equipment, the Soviet SLBI'I force has the
capability to strike any target in North America with no more than
14 minutes warning and many targets with as 1itt1e as 9 minutes,
assuming the earliest warning from detection of launch. By
comparison, the warning time for an ICBl"l attack is about 30 minutes.

19. It is important to clarify the differences between the
capabilities of the Russian ICBM force and the SSBN force:

a. Some of the. ICBMs can destroy hard targets such as
I'{INUTEMA}{ si1os, whereas the present SLBMs are not
effective for this purpose.

b. The ICBI'1s are launched from known fixed sites on
Soviet territory and the warning time from detection
of launch is accurately known and is sufficient to
give adequate warning to implement normal readiness
measures, whereas the SLBM could be launched from
almost any direction which, when targets at short
range are involved, would reduce tactical warning
and available reaction time severely.

20. The USSR has probably gained the technology that would allow
it to develop greater accuracy, increased yield, depressed traj'ectory
and multi-warhead payload capabilities for SLBM leading eventua.lly
to multiple independently targetted reentry vehicles (MIRV) and in the
long term to the achievement of hard target SLBM capability. To date
there is no evidence to support conjecture that these systems have
been or are about to be developed. lf they were developed, th9 first
strike capability of the SLBM would be considerably enhanced three to
five years 1ater.
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Other I'lilitarv Mdritime Threats to'Canada and Its Interests

21. C'ircumstances cannot be envisaged where direct military
attack against North America would be contemplated by the Soviet
leaders without planning for the immediate use of weapons of
mass destruction. It would be equally unrealistic to speculate
that the USSR would plan to use its naval or air forces to inter-

' fere'de'liberatelpwitlr-commercial-shi.pping operations in the
general vicinity of North A,nerica:*-Thus, the option of Iinited
rvar confined to the North Aorerica area is not considered open
to the Soviet Union. In peacetime the Soviet Union in common with
other major maritime powers devotes considerable effort to the
gathering of military and other intelligence data by electronic
means. A11 Soviet and Eastern European ships both naval and
civilian are equipped to engage in this activity and certainly
do so when in Canadian ports or at sea in Canadian waters. The
Soviet Navy has operated an expanding fleet of vessels, usually
of trawler type, specially equipped for collection of communications
and other tfpes of intelligence, one or two of which are regularly
on patrol off the east coast of North America.

22. It is possible that in a critical confrontation between
the Soviet Union and the West some form of limited.hostilities,
probably of short duration, might occur as a prelude either to
general war or to a-peaceful solution of a particul.ar issue. This
could occur in Europe or perhaps in sone other area such as the
Middle East. Should lirnited hostil.ities come about, there could
be involvenent at sea between Western and Soviet general purpose
riaval forceS, possibly in such areas as the Norwegian Sea or the
Mediterranean. In these circumstances, various elements of the
Soviet Navy, including surface ships, attack submarines, cruise
missile submarines, and naval aircraft operating from shore bases,
might become involved., The form or scale of such limited hostilities
at sea, however, are almost impossible to predict, nor is it possible
to predict to what extent any conflict of this nature would take
p1ale in areas of direct concern to Canada . '

23. In the context of either general war or a short period of
limited hostilities, Soviet general purpose naval forces are not
expected to pose a potentially serious direct threat to North
America. Attack and cruise missile submarines would probably be
used against US carrier strike forces, military convoys and merchant
ships. Soviet surface forces are not expected to be a major problem
outside wat,ers adjacent to Russia, such as the Norwegian Sea or the
Sea of Japan. Other Soviet maritime elements, such as commercial '
vessels (including the fishing fleet) and scientific or intelligence'
collection vessels, would ?epresent a Local threat in Canadian waters
and would need to be neutralized to ensure that they did not have the
opportunity to undertake actions prejudicial to Canadian security, such
as cutting funportant military cormunications cables, e.B. BMEIVS cable_.
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China

24. China poses only a minimal threat from the se? to Nortli
America and is unlikely for some years to become a significant
maritime power, except in the sea areas close to its own coasts.
Should the Chinese undertake the development of a ballistic
missile submarine, it could not be operational before 1976 at the
earrieSt. : -
Inspection of !he Seabed

25, The recently ratified Seabed Arms Control Treaty prohibits the'
emplacement on the seabed and ocean floor beyond a 12-miIe coastal
zone of nuclear weapons and other weapons of mass destruction. There
is provision for verification which includes not only observation
but also detailed procedures for inspection. In order to protect the
fu1l range of Canadian rights and interests, it is clearly desirable
that there be no violation of the treaty, especially on our continental
shelf. The verification procedures do not lay any sp'ecific onus on
the coastal state concerned, but the right of coastal states to be
involved is firmly established.

26, This is an area where there may be a close.interrelationship
between the military threat from the sea to Canadian security and
Canadian interests-an4-the non-military challenge to Canada's maritime
interests and maritime jurisdiction. For this reason the'Government
has decided that Canada should ratify the Seabed Arms Control Treaty
subject to a declaration making clear its view that the treaty does
not prejudice Canadats right to verify and prevent any foreign
activity on the continental shelf (whether or not prohi.bited by the
treaty) which might threaten Canada?s securi.ty or interfere with
Canadats exclusive sovereign rights to explore and exploit the
resources of the shelf.

MARITIME FORCE OBJECTIVES RESPECTING THE ii,IiLITARY THREAT

27 In relation to the security of Canada against the threat.
of military attack, the White Paper indicates that Canadars over-
riding defence objective must be the prevention of nuclear war by
promoting political reconciliation to ease the underlying .causes
of tensi.on, b)r working for arms control and disarmament agreements,
and by contributing to the system of stable mutual deterrence.
Because Canada alone cannot prevent major nuclear war, it is
Government policy to contribute to peace through collective
security arrangements. The purpose of these arrangements, which
include military co-operation with the USA in North American defence'
activities, military contributions outside the immediate North
American area to NAT0, and military supPort of international peace-
keeping, is the prevention or containment of conflict.
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China

24. China poses only a minimal threat from the sea to North
Anerica and is unlikely for some years to become a significant
maritime power, except in the sea areas close to its ol{n coasts.
Should the Chinese undertake the development of a ballistic
missile submarine, it could not be operational before 1976 at t.he
earl iest .

Inspection of the Seabed

25. The recently ratified Seabed Arms Control Treaty prohibits the'
emplacement on the seabed and ocean floor beyond a 12-mile coastal
zone of nuclear weapons and other weapons of mass destruction. There
is provision for verification which includes not only observation
but also detailed procedures for inspection. In order to protect the
ful1 range of Canadian rights and interests, it is clearly desirable
that there be no violation of the treaty, especially on our continental
slrelf. The verification procedures do not lay any sirecific onus on
the coastal state concerned, but the right of coastal states to be
involved is firmly established.

26. This is an area where there may be a close,interrelationship
between the military threat from the sea to Canadian security and
Canadian interests and the non-military challenge to Canada's maritime
interests and maritime jurisdiction. For this reason the Government
has decided that Canada should ratify the Seabed Arms Control Treaty
subject to a declaration making clear its view that the treaty does
not prejudice Canada's right to verify and prevent any foreign
activity on the continental shelf (whether or not prohibited by the
treaty) which might threaten Canada's security or interfere with
Canadars exclusive sovereign rights to explore and exploit the
resources of the sheIf.

MARITII'{E FORCE OBJECTIVES RESPECTING THE MILITARY THREAT

)7 In relation to the security of Canada against the threat
of military attack, the White Paper indicates that Canadars over-
riding defence objective must be the prevention of nuclear war by
promoting political reconciliation to ease the underlying. causes
of tension, by working for arms control and disarmament agreements,
and by contributing to'the system of stable mutual deterrence.
Because Canada alone cannot prevent major nuclear war, it is
Government policy to contribute to peace through collective
security arrangements. The purpose of these arrangements, which 2

include military co-operation with the USA in North American defenc6
activities, military cont'ributions outside the immediate North
American area to NATO, and military support of international peace-
keeping, is the prevention or containment of conflict.
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28. The White Paper further states the Governmentrs intention to
rnaintain within feasible limits a general purpose combat capabilit;''
of high professional standards within the Canadian Armed Forces, and
to keep available'the widest possible choice of options for responCing
to unforeseen international developments. As a general poli.cy
criterion, the l{hite Paper establishes the Governmentts deterrnination
to avoid any suggestion of the offensive use of the Canadian Forces
to commit aggression, or to contribute to such'acrion by another
st,at,e. With a view, therefore, to-ehsuring th-e piotbction of
Canada and contributing to the maintenance of stable mutual deterrence,
Canadats resources, its territory and its Arnred Forces will be used
solely for purposes which are defensive in the judgement of the
Canadian Government.
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CHAPTER 4

MARITIIvIE DEFENCE OF NORTH A},{ERICA

OBJECTIVES RESPECTING JOINT N{ARITIIE DEFENCE OF NORTH .$lERiCA

--- tr-.- --- lrlithin the-general- framework outlined in paragraphs 27 and 23

of the preceding chapter; -the {*rite Paper defines a_number of more

specifii objectives iought Qy tfre Government in its collective security
::.rangements. Relevant to cooperation r,rith the USA in the maritime
defence of North America are the follotuing statements:

Cooperation with the USA in North .{merican defence
wi 11 remain essential so long as the -'ioint security
of both countries depends on stability in the strategic
military balance. Canadars objective is to make, with-
in the limits of its resources, an effective contribution
to continued stability by assisting in the'surveillance
and warning systems, and in the protection of the US

retaliatory capability as necessary.

Canadafs maritime forces can detect and monitor
potentially hostile operations in waters off Canada's
coast-S-. This constant sul:veillance contributes to inter-
national stability by demonstrating an ability to detect
any build-up by a potential aggressor.

Although an anti-submarine warfare (ASW) attack capability
will be maintained as part of the general purpose maritime
forces, the present degree of emphasis on this aspect of
anti-submarine warfare directed against ballistic missile
launching submarines will be reduced in favour of other
maritime roles

The Government believes Canada's maritime forces must be

reoriented with the long term ob.jective of providing.a
more versatile general purpose capability. Versatility is
required because it is not possible to be certain plecisely
which maritime activities will be required and which rvi11
not in the years ahead. It is, therefore, sensible to
design a general purpose capability for Canadars maritime
forces. This policy will take a long time to implement
fu1ly because of the life of current equipment, but it will
govern both the acquisition of new equipment for the
maritime force, and where applicable, modifications to
existing equipment. This policy will also govern training
for the maritime forces.

i' r
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2. The discussion earlier in this study of the military
threat from the sea to Canada and Canadian maritime interests estab-
lished that, at present and for some considerable time into the
future, the USSR's force of ballistic missile firing submarines
constitutes the onty p,otentially hostile maritime force with the
capability of nounting a direct attack on North America, and that ir
is highly unlikely that this capability rvould be used except in the
event.-that-dete-rrence -fai1s and-general--nuclear war breaks out beiween
the USSR and the USA. During -a*period of increasing tension, r+hich
appeared to be leading towards general nuclear war, Soviet ballistic
.nissile carrying submarines could seriously threaten those elements of
the US retaliatory capability, mainly the strategic bomber force t .

elements of the US command and control system, which are not hardened
or otherwise protected and whose survival of attack is highly sensrtive
to the amount of strategic or tactical rvarning received.

3. This assessment of the military threat from the sea taken in
combination with the policy indications given i.n the White Paper makes
it evident that fundamental to the setting of specific objectives for
the future structure, tasking and development of Canada's maritine forces
in terms of security of Canada from military attack is the question of
whether and, if so, to what extent Canada should cooperate rsith the USA
in military measures relating to the Soviet SLBl,l force. This, in turn,
requires some consideration of the general problem of maintaining stable
mutual deterrence- and of the particular problems associated with the
ballistic missile carrying submarine as a strategic weapons system.

The lvlaintenance of Stable Nfutual Deterrence

4. Stable mutual deterrence is not a static condition. It has been
achieved and will in all probability continue to be maintained as part
of a dynamic process. Both sides continue to invest large sums of money
in research and development. Each aims at inrproving the effectiveness of
its weapons systems relative to the effectiveness of the weapons systems
of the other. Each side seeks through its research and development
efforts to ensure that the other side will not achieve a major'technological
breakthrough which would decisively shift the balance in its favour.

5. In such a process, measures taken by one si.de will be answered
by counter-measures taken on the other. The thrust of technological
innovation and the momentum of each measure or counter-measure is such
that exact parity and precise equilibrium between the two sides has not
yet and probably never will be obtained. What is required is that effective
parity and sufficient equilibrium to ensure continued stabi.lity and
continued mutual deterrence be maintained. The principal objectives of
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the Strategic Arms Limitation Talks (SALT) norv taking place betrveen
the USA and the IJSSR is to limit or reduce the number and cost, of
the measures or offsetting counter-measures, rvhether with offensir,'e
or defensive weapons, needing to be taken bv both sides. Verifieation
by one side of the otherts compliance with agreed linitations on the
numbers of weapons systems which each may deploy is relative11, simple.
Verification of compl.iance .with agreed linitations -on technological- -- -
ir,provements of weapons systems is -much more difficul-t. , -Consequently,
eten if the Strategic Arms Limitations Talks are successful, as long
;s suspicion and mistrust bxist on both sides, it would be utopian to
expect that strategic weapons competition betleen the two sides will
be halted. Realistically, both parties to SALT appear prepared to
accept that such perfection is unattainable and to recognize that
qualitative iurprovements must continue on both sides.

6. In the process of measure and counter-measure, measures taken
by one side to protect its strategic offensive weapons against attack
by the other or to increase their chances of surviving that attack, when
perceived by the other side as being for this pur?ose, are generally
regarded as stabilizing. Measures taken by one side t'o protect its
cities and population. from the other siders attack are generally regarded
as destabilizing. Similarly, measures taken by onp side to increase
the capability of its strategic offensive forces to attack the retaliatory
forces of the other side, and thus to prevent or reduce the effects of
the otherts retaliatory attack, when sir perceived by the other side, are
general.ly regarded as destabilizing: while measures taken by the gne
side to increase the capability of its strategic offensive weapons to
penetrate defences deployed by the other side to protect its cities. and
population are generally regarded as stabilizing. Unfortunately, many
measures taken by one side for one purpose can be interpreted by the other
side as having been taken for the opposite purpose. Thus, for example,
technological improvements enabling missiles to be fitted with multiple
independently targetted re-entry vehicles (MIRVs), principally to improve
the capability to penetrate the other sides defences, ray also result in
such a high degree of accuracy in delivery as to enable the other side to
see the I'lIRVs as a threat to its hardened missile siLos.

Because stable mutual deterrence ls the product of a dynamic process
and because measures taken on one side are open to misinterpretation by
the other, it is highly important that each side be able to obtain reliable
information regarding the ireasures taken by the other and the disposition
and readiness of its offensive and defensive forces. If the one side is
not taking neasures and making changes in the disposition of its forces of
a kind suggesting preparation for a first strike, thdre is no occasrion to
react or to take counter-measures. If, however, measures being taken by
this side or changes being. made in the disposition or readiness of its -
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forces, suggest that it is preparing for a first strike, steps
can be taken by the other side either to improve its retaliatory
forces or to increase their survivabiiity. In particular, in the
shorter term, bombcr alrcraft can be dispersed and a gleater pro-
portion placed on very short readiness, ballistic missile submarines
ian be put to sea, and the state of readiness increased in cornmand

and control centres. A11 of these are positi.ve steps increasing the
stability of deterrence. In- contrast, if ignorance .prevailed-
concerning the opponentIs measures -or.-the whereabouts and activities
of hi.s foices, tirbre would be a much greater chance of reactions which
could be escalatory and destabilizing.

8" The considerations of the preceding paragraph pertain to the
deterrence of the outbreak of war. Should deterrence fail and the
first strike be launched, immediate reporting of the launching of
missiles would permit a proportion of the retaliatory bomber aircraft
to save themselves and the cOmmand and control Systen to activate
alternate means to continue its function. Hence, the capability to
obtain information of the opponentrs activity both before and after the
beginning of an attack increases the stability of deterrence.

The Ballistic Missile Carrying Submarine as a Strategic We.apon

9. The major value of SLBMs as a component of the strategic forces
of both the USA and the USSR lies in their virtual imnunity, when

deployed at sea, from destruction by the other siders strategic weapons
in'a first strike. This immunity derives from the ability of the modern
nuclear-propelled ballistic mispile carrying submarine to move over long
distancei and to remain for long periods of time concealed below the
surface of the sea, from its ability to deploy while concealed to a

variety of launching stations limited only by the size of the oceans, the
range of its missiles and the distance from the targets against which
they would be employed, and from its ability to launch its nrissiles from
below the surface without advance indication of its intention to do so.

10. lfhi1e these features of the SSBN/SLBM combination make it a

weapons system particularly valuable for employment in a retaliatory
attack, they alSo make it potentially a formidable means of launching a

surprise first strike against land-based coruponents of an adversaryts
stritegic forces, especially if the submarines can come close'to the coast
and shorten the time of flight. They are, however, not at present suit-
able for attack on the opponentts ICBMs or SSBNs, so that they could not
catry out an effective disarming first strike by themselves.
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The Problem of SSBN/SLBM Defence

11. Although SLBM forces, when deployed at sea, are virtualiy'
immune from destruction by strategic weapons in a first strike against
their homeland, ballistic missile carrying submarines and their loads
of mlssiles can be attacked and destroyed by anti-submarine forces. In
addition, their missiles, after launch, could be intercepted and

des tioyet'- 6r' 1 dfrd:b ES ed'- ent i:b aflist'ic' -mis s i 1 e sys tems dep loyed to
protect their targets, and cotilts-possibly be destrofed in the future
i 1' seaborne or airborne anti-missile systens deployed to attack them at
the time of launch

L2. Land-based anti-ballistic missile systems, deployed to protect
land-based strategic retaliatory forces or ballistic missile submarines
when in port, but not to Protect cities or population, from SLBM attack,
could add to strategic stability since their usefulness would be un-
equivocall.y to defend against a first strike. Employment either of
anti-submarine warfare forces or of seaborne or airborne anti-missile
systems for trdefencert against SLBM attack is, however, more equivocal in
its implications since they could be used by the side whlch had decided
to strike first to prevent the use of the other siders SLBMs in a

retirLiatory attack. Here the question of time is all-important. In a

iuell executed first strike, the missiles will all be in the air within
a few minutes and the victim, if caught by surprise, will not have time
to destroy the subrrarines before'they have completed launching. But the
author of the first strike can, at the same instant that h'is SSBNs open
fire, use his anti-subnarine forces to attack the SSBNs of his opPonent.
Since the latter wiLL not, presumably, Launch missiles in the absence of
orders, many of them may be Lost before they can retaliate.

13. Defence against SLBM attack can be regarded as stabilizing when

the SLBM targets are retaliatory forces. However, measures believed to be
intended to prevent SLBMs from being fired at cities in a retaliatory
second strikL could be regarded as destabilizing, so that the possibility
of misinterpretation exists in this case. For the reasons given in the
preceding paragraph, this problem of the possibility of misinteipretation
is parti-ufarly atute with respect to anti-submarine forces because to
prevent. an SLBM attack they would have to dest"oy the submarines before
they had launched their missiles

The Importance of SSBN SurveilLance

14, Geography confers on the Soviet Union certain advantages over the
USA in the-potential. use of SLBMs in a first strike. The size of the
Eurasian land mass is so great that the majority of Soviet land-bas-ed
strategic forces are considerably more distant from feasible SSBN ocdan
deployient stations than aie US land-based strategie forces. The Soviet

i'
t;
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Union consequently enjoys
of tactical warnins which
ballistic missile attack.

some advantage over the USA in the amountit would receive of a submarine launchecl

15. Faced borh.with_the geographiglr aspecr of the problen and thecontinuing expansion of the-soviei ssgx f";;;, tn" USA has alread,yput in motion a number of measures to reduce ihe potentiai ,ri""i'"uiri,yof its governmenlql and miliqapy control centres and of the unhar.cienedeiEments or its-scrategi. ,"titiriory forc", io slBrr +ttack. In thefirst p1ace, ah: already planned depioymen., or the us SA.FEGUAR.D .Anri_:-"i1istic it'lissi.1e_.(ABr'r) system, altLough sited primarily to protect apart of its tvlINUTEl4AN ICBM force from Io,,,,et lCb,rl attac'k, *i"ii *henconpleted also afford- some protection to trr,o important military controlce'ntres in the central USA and to some sAC bombe, urru. i;-;;; loca1area, providing some tactical rvarning is available. s".onaiy, the USsecretary of Defense in his posture statement to congress on17 February 1972, confirmed US plans to disperse alert SAC bonber air -craft.tg a greater number of bases, generally furthe, inr"na,"'arnounceda decision to procure an improved alErt airbtrne national lorr"na post,employing Boeing 747 iet aircraft, for the us Nati.onal command authorities,and referred to the development oi an advanced satellite warning systemto back-up existing radar ivarning systems in the detection of land andsea-based soviet missile taunchiigs. Thirdly, secretary Laird indicatedin his statemenr that the usA. was"holding ;;;; a number of options forfurther protectiv_e- measures, including ,iaitional sAFEGUARD 'deoloyments
to protect sAC -boniber bases and ltrashington, in the "r;;a frr"a-irru strategicArms Limitation Talks do not succeed.

16' Although the measures which it-is taking to reduce the vulnerabilityof its control centTes and elements of its retlliatory forces will inrprove
i!"i'ability to survive an sLBl{.attack, they will nol ruiiy-overcome theUS disadvantage in tactical warning *"niion"i in paragraph 14. The usGovernment, consequently, continues to attach high priority in its budget_ary investment t,o improvements in both its fixed"ani ,ouir" syste*s rorsurveillance of soviet submarines in both the Atlantic and pacific oceansdes;igned to improve its chances of obtaining better strategic rva,rning attimes of heightening tension or internationil political crisis. Suchmeasures, taken to gather intelligence on the lapabilities *d d;;i;ymentsof soviet submarines, are both important to the survival of components ofthe US retaliatory capability and always stabilizing in terms ob tnernaintenance of the stiategic balance. -----o -:"" "

17 ' Canadian territory, especially on the Atlantic coast, is particularlyvaluable for the basing of surveillance activity over many of the mostlikely transit routes 6etween the main soviet sbax uases and their most
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likely patrol stations. Consequently, in addition to the contribution
it can nake to knowledge of sub-surface activities in the seas off
Canada's own shores, quite asj-de from questions of interest in the
activities in the seas off Canada's own shores, Canadian participation
in submarj.ne surveillance as part of its contribution to the dcfcnce of
Nortit Ar.nerica permits the Canadian Forces to cxploit a natural adr,'antage
of Canadars geographrcal situation in the common interest.

It would be clearlY
contrary to Canadars interests that Soviet SLBI''I forces or any other
potentially hostile maritime forces should be able to'make undetected
use of any of these waters.

Counter-Nleasures Against 0ther iulilitary Threats to Nort,h American
itlaartrr" l"terestt

19. The use of the oceans for the free movement of commerce to and
from their ports is of high economic importance to both Canada and the
USA. lVhile the current intelligence estimate makes it clear that it would
be unrealistic to speculate that the USSR would plan to use its naval or
air forces to interfere deliberately with commercial shipping in the
general vicini.ty of North America, this estimate is made in the context of
a situation in which both Canada and the USA possess substantial general
purpose maritime forces capable of countering any such action by the USSR

and where world tensions are at a 1ow level.

20. It is in Canada's interest to cooperate with the United states in
maintaining maritime forces to deter hostile interference with 'shipping
in North American waters and, in this respect, to accept primar/ respon:
sibi.lity for those waters off the Canadian coast jn which Canada has
sovereign and jurisdictional interests and some responsibility for the
more distant approacires to thcse waters

2I. 0n the basis of the foregoing analysis, it follows that the
future tasking and development of Canadars maritime forces to meet the
military challenge ro the security of Canada and North America should be'

directed to the iollowing:
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Objective B

To cooperate with the USA in protecting the US retaliatory
forces from surprise attack from the sea and in other
aspects of the naritime defence of North America by:

permitting or contribrrting to the !nstallation-on
tanadian territory, .including the Canadian continentfi-
she1f, and by taking part in the operation of, those
fixed systerns necessary for the surface and sub-surface
detection and survei.llance of irotentially hostile
maritime forces in the ocean approaches and seas adjacent
to North .{merica;

providing the means to detect and maintain surfacc and
sub-surface surveillance of potentially hostile maritime
forces in those waters off the coast of Canada in which
Canada has sovereign or jurisdictional interests and
which are not covered or are not adequately covered by
the fixed systems referred to in a. above;

c. providing the means to deter hostile maritime operations
against shipping in the waters mentioned in b. above, and
to contribute with the US forces to the deterrence of such
operations in the more distant approaches to these waters

CAP.{BiLITY RE0UIREI\,{E}ITS - l'lARITIME DEFENCE 0F N0RTH AIvIERICA

2'2. The first output sought from joint Canadian - US maritirne defence
acti-vities is to contribute to the maintenance of stable mutual deterrence
by obtaining knowledge of the deptoyments and operating patterns of Soviet
ballistic missile carrying submarines. This knowledge builds confidence
in the strategic balance, and contributes to strategic or early warning
of any possible employment of these forces in a first or pre-emptive attack
against the time-sensitive elements of the US strategic retaliatory
forces and the US national Command and Control system. During a period of
growing international tension, knowledge of changes in Soviet submarine
deployment, combined rvith other intelligence, would enable the USA to
act to increase the probability of survival of its retaliatory capabilities
through dispersal of vulnerable elements.

23. The second output sought from Canadian - US cooperation in maritime.
defence activities is command of the sea in those areas of-direct coneel:n
to the security of North .{merica. Command of the sea implies a status of
aurhority sufficient to deter a potentially hostile power from taking or
threatening to take actions contrary to the joint security interest an-d

e.
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to maintain confidence in the Prospect of continued t'normalrruse of
the sea, especially during a period of growing international tension.
Normal use of the sea is the assurance of free use of the sea (subject
o11y to legitimate measures for the protection of the marine environ-
ment and the conservation of its living resources) including if need

be the denial of its use to an adversary for pu{Doses seen to be

rrl j ua1c1*l :" canadial :-":"rt.r.
24. To obtain the first output, capabilities are required for the
letection of Soviet SSBN deployments into the il'estern Atlantic and
jastern pacific 0ceans; identifi.cation of ;hese submarines; deternina-
tion of the numbers regularly maintained un station off the East and

lVest coasts of North America, and any buildup of their numbers, of the
areas in which these submarines normally are Stationed and of the
transit routes by whi.ch they reach their on-station areas; and i-n tirnes
of tension, detection of movements from these areas to other potential
launching positions. To obtain the second output, capabilities are
required for both surface and sub-surface surveillance of the sea areas

off the North American coasts and for mili.tary counter-action against
hostile surface or sub-surface warships.

Considerations Affecting Canadian Contribution

ZS, The arrangements governing cooDeration between Canada and the
USA in the-defence of Noith America are for the most part open--ended and

do not involve predetermined leve1s of force contribution by eit'her
country. Each tountry provides in support of the Canada-US Basic Security
p1an, and of the more specific operational pians deriving from the basic
security plan, those forces rvhich it has itself decided to raise and

maintain ind which it considers appropriate to allocate to joint North
American defence activities. fne-tanada-US Basic Security Plan is
reviewed annually by the military staffs of the two countries and the
forces which ""cit .ountry has decided to allocate in support of it are
declared available in the force tables forming part of the p1an. The

commitment of forces by both countries is, therefore, generally fixed
only for a period of one year. Freedom to change force cont-ribnrtions from
one year to the next is constrained only by the existence of specific
intergovernmental agreements governing the' establishment, opcration and

manniig of joint deience installations (such as the air defence radars of
the Pinetree System and the SOSUS station at Shelburne, NS), by the kinds
and numbers of forces each country has decided to maintairi, and by the
results of intergovernmental consultations on the military capabilities
needed to meet the commonly perceived threat.

26. The factors bearing most significantly on the type and 1evel of
Canadian contribution are therefore the extent to which the Government

f"r.uiuut Canadats security to be synonymous with North American secur'ity;
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the extent to ivhich forces proposed for North American defence rvould
contribute or relate directly to the safegtrarding of Canadian sover-
eignty and independence; and the extent to which the proposed force
contributions wou1d entitle respect for Canadian views and interesis
i.n the planning and conduct of joint security arrangements.

CapabilitLOptions for Canadian Cooperation with the USA in
North Amerj. can l,{aI|time, Defence

In view of the Governmentts declared intention to continlre to?.7 .

Jcoperate with the USA in the joint maritii:re defence of North A:reiica,
the question to be considered in the firsL i-nstance is whether the
capabilities of the current forces are suitable as to type of output
in relation to the foregoing analysis, The basic options then are,
in effect, optional leve1s of effort corresponding to each type of
capability. Proposals for changes in type of capability, if any, should
be considered in the light of overal.l force requirements and force
structure

28. The US Government clearly gives primary emphasis in its defence
program to maintaining the capabilities of its oln strategic retaliatory
Iorces including the seaborne elenents (at present, principally the
Polaris and Poseidon submarine forces). Canada does not contribute to
these forces nor would it be either consistent with Canadats defence
policy objqctives or with US wishes for Canada to contribute.

29. Second only to that accorded to its strategic retaliatory forces
is the enrphasis in maritime defence given by the US Government to the
surveillance of Sovi.et naval forces, and especially Soviet submarines, in
the Atlantic aird Pacific Ocean approaches to North America. It is in this
aspect of the maritime defence of North America that Canada now makes its
main contribution

Ootions Relating to Maintenance of the Strategic Balance
Fixed Array (SOSUS) Options 

t

30. The core element of the existing surveillance system is the net-
work of fixed arrals-the US Sound Surveillance System (SOSUS). "Canada
now contributes to this system. The first set of options considered
consequently relate to continuation of this cooPeration.

Option 81-1. Canada would continue its present level of co-
operatlon wlth the US in the S0SUS system by co-nanning and
operating the SOSUS shore station at Shelburne, NS and by
facilitating the maintenance by the USA of the necessary ar?ays

O A and their operation of the
SCSUS station inWe leased base at Argentia, Newfoundlanci.

4',)

SLCTiET
(CANADTNEtrS ONLY)

,-., ., : l



\],.'].

SECRET
(CANADiANTTffi oNLY)

i,liirii:'r'

-in,cld:ia,***-,"..

RELEAsIll tTi[lER

,il" l A. i,'r: rilil'{AT l 0Fl

rjiiill-A,i5lFliil

Requirement:. Continued manning and operarion of the
SOSUS station at Shelburne, N.S. involves the provision
of 114 miiitary personnel and 10 civilians and an
annual personnel, operation, and maintenance cost
estimated at appr;oximately $t.S million tn 7972-73.

L Implications. This option would maintain the present
1eve1 of cooperation rvith the USA in the operation of
tne S0SUS system in accordance- with. interg_ov-ernmental
agreement. By this means,- Canada -gains special access
t,o a substantial volume of US intelligence information
on Soviet surface and sub-surface naval deployments anci
capabilities at a lorv annual sost. Canada, in addirion,
obtains access to rah,data of value to national sur',,eillance
of the immediate approaches to waters of Canadian
jurisdictional intercst off the coasts of Nova Scotja
and Nervfoundland. 

,f 
'

Option Bl-2. Canada would increasc its present 1evel of
cooperation wit.h the USA in the SOSUS system by arranging
rvrth the US Government in addition to Option B1-1 for the
co-manning and operation and maintenance on the same basis
as ar shelburne, N.s" of the sosus station at Argentia,
Newfoundl and .

Requirements. Co-manning and operation of the SOSUS station
;t8fi6 Newfoundland, has been proposed in the s budg'et
of the Canadian Armed Forces Program Forecast for 1973-74.
It would involve a gradual increase or redistribution of
personnel over a number of years, building up to a total
of about 100 military personnel. Annual costs would be
appro.ximately equal to those of the Shelburne station

Implications" Informal indications have been received from
the US authorities that they would welcome co-manning by the
Canadian Forces of the SOSUS station at Argentia, Newfoundland.
This is a key station in the S0SUS network. An agreement
between Canada and the USA providing for co-manning by the
Canadian Forces would, therefore, reinforce and augm'Lnt, at 

.

fairly low cost, the military benefits gained by Canada
from the manning of the station at Shelburne, N.S. The more
important. benefits, however, would accrue in re'lation to
Canadian sovereigniy. Thesi would include the establishmcnt
within the area lt Argentia, held by the USA under a 99-year
1ease, of a significant Canadian national presence, acquisition
of additional raw data of value to survei'1lance of a larger'- 

,

part of the immediate approaches to waters of Canadian
jurisdictional interest, and,
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O.p_tion BI,:,i. Canada would maximize
USA in the S0SUS system by offering-
and Option B1-2 above to contribute
associated rvith installation of the

its co-operation with the
i.n addi.tion.. to- Option* BI - I
to the capital aosts
planned new array on
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UNCLASSIFIED

b.

in the capital. costs associated with the planned new anay-,
Canada would be able to influence it,s siting to gain the
optimun value for use in natlonal surveillance and would
estabLish an I'ownershiprr interest in an installation on
the. o o^ 0n the lvest coast, the
optlon could lead to some advancement in the

t; "n rr"9*n"r" .P"re can ou 
"*o"".ed 

to become more
important as the Soviet SSBN fleet increases in size, would
give Canada the same kind of special access to intelligence
on Soviet naval deployments in the Pacific as it now has
in the Atlantic, and would provide Canada with a valuable
means of surface and sub-surface surveillance of the sea
approaches to its West coast.
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a. Requirements. Detailed analysis of this option is nor
possible without consultations rvith the us authorities both
as to capital costs likely to be involved and to the basis
on which cost-sharing might be amanged. A possible
approach would be for Canada to assume the costs of shore-
based equipment at Argentia for the planned new sosus array
and the costs both of the shore station, and its equipment
for the suggested array on the West coast. The option
would involve Canadian manning and operation of the suggeste-C._
station on the west coast at annual cost after.completion
which could be expected to approximate those of tnl station
at Shelburne, N.S.

Ilnplications. The- jnain value of this option in respect of
thfuffiE;st wotirh derive froir the fatt that, by participating
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3i. SOSUS provides broad area surveillance and tracking of Soviet
submarines within those parts of the oceans rvhich it covers, but does
not make possible continuous detailed tracking of submarines or their
localization with the degree of accuracy necessary for their destruction.
The value of the SOSUS system is highly dependent on the ability to
interpret and resolve ambiguities in the data obtained by it. Accurate
assessment of this-data requires- the emplo)ment of mobile sensor s)'stems
carried in aircraft, submarifles or ships (the iatter especially when
eoui-pped with helj-copters fixed-rving aircraft, or other means, such
as towed hydrophone arrays, of extending the area of coverage rvhich
they can provide) to investigate, verify and exploit SOSUS contacts
and to supplement SOSUS coverage at times or in areas where the latter
coverage is poor. The following options relate to Canadian co-operation
with the US forces in this activity, for rvhich long range patrol aircraft
are normally the best means.

. To maintain the present 1evel of effort for the
ife of the present maritime patrol aircraft ileet.

Requirepent. Maritime Command are currently programmed
to carry out 2000 hours flying annually in the resolution
of ambiguities arising from contacts obtained by the
existing SOSUS installations.

b. Implications. This option would permit maintenance of
the present 1eve1 of effort at least until 1975. Thereafter,
the operational flying hours available in the Argus fleet
as a whole would begin to decline rapidly. hrhile such
means as cannibaltzation of part of the fleet would
probably permit this level of effort to be maintained
for a few more years after 1975, this would depend on
the degree to which it was accorded priority in relation
to other tasks and time was diverted from such tasks.
The ultimate effect would be to reduce the amount of
effort possible in national surveillance tasks or in'thcr
rverall 1evel of co-operation with the USA in sub-surfar:e
surveillance of the Atlantic and Pacific approaches to
North America.

Option 82-2. To maintain the present 1eve1 of capability through-
out the period 1972-1985

As in Option B2-1.
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b. Imnlications. To maintain the
for contact investigation would
following courses of action:

(1) Nlodernization of the ARGUS

board systems, to permit i
improvements in submarine

Ilil- r,4 $ifl Utd0 [ R

,,1, i'1 li{i $F,'*,qT i0ru
i.i;iILi,55ttit0

present 1eve1 of capability
involve either of the

aircraft, includil)g on-
t to keep pace witir
characteristics.

(2) - Replacemeat- of the ARGUS aircraft by a mociern long
range patr::1- ai rcraf t .

This option would permit the present amount of co-operation
with the USA to continue throughout the period L972-1985,
and would permit Canada to carry out a fair proportion of
the activity in the Canadian areas of responsibility under
joint defence arrangements (the CANLANT and MARPAC areas).
Neither modernization of ARGUS aircraft to extend their
availability for this task, nor the procurement of new
aircraft for this task should be considered except as
part of whatever larger requirement for long range patrol
aircraft in support of tasks necessary to meet the objectives
proposed in this study is decided upon.

0ption 82-3. To optimize the capability tq investigate contacts
by the SOSUS installations covering the approaches to Canada,
taki.ng*j.nto account planned improvements in this SOSUS coverage.

a. Requireme.rlj:. The analysis ilt Appendix B indicates that the
requirement to meet this option would be in the order of
7400 to 11000 flying hours annual1y, depending on the
type of aircraft employed"

b. implications. This option would enable the Canadian maritime
forces to accept virtually complete responsibility for
fixed array contact investigations in the Western Atlantic
approaches to Canada and would considerably enhance present
1eve1s of co-operation with the US forces in this activity.
It would be attainable only if the fleet of long range patrol
aircraft, maintained throughout the period 1975 to I985,
rn,ere sufficiently large to permit the numbers of aircraft
indicated above to be used to the ful1 extent of their
operational flying ability. In other. words, additional
aircraft would be required for some of the other tasks
discussed in this studY
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Options For Surv-ei1.1a.nce _SuppleJnentiIg Coverage of F.ixed Arrays

32" The requirement to supplement the surveillance coverage provi.ded
by the fixed arrays of the SOSUS arises (i) in those areas where this
coverage is non-existent or regularly poor, (ii) in those areas where
and at those times when oceanographic or meteorological conditions result
in degradation of SOSUS coverage, and (iii) in periods of high
i.nternational tension or crisis when more intensive survei.llance of
submarines may be dgsirable, is discussed in- paragraph _1!t Ih_g
following options relate to Canadian. cozoperati-o-n. with US forces in this
rind of activity.

Eltion. 83-1. To maintain over the long term capabilities
for sub-surface surveillance sufficient to prevent regular
undetected use by potentialiy hostile submarines of those
sea areas off Canadars coast in which Canada has sovereign
or jurisdictional interests.

a. Requirements. The 1eve1 of capability required to
carry out this option is analyzed in Appendix B, and
is in the range of 3700 to 4800 aircraft flying hours
annually and the year round operational conrmitment of
3 destroyers and one submarine.

b. Implicatioas. This option would provid'e a level of
sub-surface surveillance of the extensive maritime areas
off the Atlantic coast, in which Canada has jurisdictionaf'-'.
interests, sufficient to provide reasonable assurance
that they could not be used for Purposes adversely
affecting the strategic balance. This is not currently
being done because of insufficient capabiiity (inadequate
forces).

Optio.n B!-2. In addition to Option B3-1 above, to maintain
present Cvels of co-operative effort in supplemepting SoSUS

coverage outside the sea areas of immediate Canadian sovereign
or jurisdictional interest throughout the period 1972-1985.'

d, Requirements. As shown in_AppendiI 9, a further 3300 to 4500
EifrgTours per year would be needed in addition to-the levels
of capability required in Option 83-1.

b. Implications. This option would provide for continuation,
at pffient 1eve1s, of Canadian co-operation with the US

forces in long range activity to supplement the.surveillance
coverage provided by the SOSUS network. Although the
analysis assures " 

iigh", 1eve1 of Soviet submarine activity
in the CAI.ILANT.area than presently supported by intelligence,
it is known that transits are occurring just beyond the edge
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of Cfu\Ltu\T. lVith the forecast increase in Soviet SSBN
deployments within the next decade, transits occurring
through CANLANT, and on-station patrols occurring within
CANLANT, can be expected. In addition, the planned
improvements in SOSUS coverage, while improving the area
surveillance capability, might tend to shift the likely
transit routes further west. Taking these factors into
account, the 1eve1 of effort proposed in this option is
considered on- balance to offer a reasq-nable bas1s, fgr
Canadian contribution to- this acti-vity in -future.

Option B3-3. To optimize the capability to augment the
coverage of the SOSUS installations covering the approaches to
Canada taking into account planned improvements in the SOSUS

coverage and the forecast increase in Soviet submarine
deployments.

Requirelnents. As shown in Appendix B, to meet the
surveillance requirements of this option requires total
annual flyj-ng of between 11r000 and 17,000 ,hours, and a
year round operational commitment of 3 destroyers and one
submarine.

Ilrplications. This option would involve the Canadian
ForAeffi-Foviding vlrtually all surveillance of Soviet
submarines required to supplement SOSUS coverage in the
CANLAI'IT and IvIARPAC areas. Acceptance by Canada of thi.s
fu11 responsibili.ty would result in a significant increase
in the Canadian contribution to this aspect of the joint
maritime defence of North America. Even if the assumption
made, that as many as half of the Soviet submarine deployments
into the lVestern Atlantic and Eastern Pacific would pass
through the Canadian areas of operational control, were
to prove correct, there would be no particular necessity
for Canada to carry out all of the surveillance required in
these areas. There wou1d, indeed, be excellent military
as well as political and economic reasons for expecting'
that the USA should share in providing the forces required.

oprions For Deterrence of Hostile Maritime operations Against Shipping
in North American Waters

53. To support Objective B, it iS in Canadars interest to co-operate
with the USA in maintaining a capability to deter hostile maritime
operations against shipping in North American waters. Canada should accept
piimary responsibility for this task in the waters off the Canadian, coasts
in rvhich Canada has sovereign or jurisdictional interests including the waters
of the Canadian Arctic and.should also be able to co-oPerate with US forces
in carrying out the task in the Western Atlantic and Eastern Pacific
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approaches to these waters. co-operation with the USA in the sosus
network and in SOSUS contact investigation and augmentation will in
itself contribute to the deterrence of hostile maritime action against
shipping either by surface or sub-surface naval forces. There is, in
addition, a need, in times of increasing international tension, to be
able to monitor closely the movements of the fishing fleets and commercial
vessels of the Soviet Union and other potentially hostile nations in
the waters close to the Canadian coasts to be ab1e, in the event of that
f'qslili!i_qg -.+ppegrg.{--i1q1in-ent, t,o_-!1i-1g.-theqe vessels under naval conrrol,
and to counter by visible naval. pre=sence the appearance in support of
them of any potentially hostile warships. For these purposes, ships
,rrth the capability of engaging and of protecting themselves from attack
by surface vessels or submari-nes are 1ike1y to have the greatest value,.
The possibility of offensive mining of Canadian waters in circumstances
of high international tension can not be totally excluded. There is no need
to provide major assets to counter such a threat, but maintenance of a
capability for military diving operat,ions will permit the expertise to
deal with mines to be maintained in the country. The capabilities provided
by option A3-2 and options 83 would be adequate to the above requirements,
provided that the ships caLled up by the former were appropriately armed
and equipped.
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CHAPTER 5

NATO IVIARITIME DEFENCE

OBJECTiVES RESPECTING MARITIIVIE DEFENCE OF NATO

1. --.-*.The lvhite--Paperr Defence in--the 7Os, states that Canada's
continued participation in colleeeive security arrangements under
:l^.e North Atlantic Treaty ref lects the Govcrnment's judgement that
Canada's security continues to be linked [o ltiestern Europe and that
Europe is sti11 probably the most sensitive point in the East -
iiest balance of power. It j.s this area from whi-ch any conflict,
however limited, might most readily escalate into all-out nuclear
war engulfing Canadian territory.

2. Although deliberate attack on iVestern Europe appears
improbable today, hostilities could sti11 occur t,here from mis-
calculation in and around Berlin, or from accidental.spill-over from
unrest in Eastern Europe. It is, therefore, in the interest of
international peace, .and ultimately of Canada's security, that
measures be maintained to discourage deliberate aggression in
Europe, and to contain quickly any hostilities which might never-
theless occur.

3. The White eapei notei that Canada's decision to cqntinue
to station forces in Europe, and to designat,e ot.her forces in
Canada for Europe in the event they should be needed there,
constitutes a tangible expression of Canadian support for the
principle of collective security in the North Atlantic area.
It also reinforces Canadars political role in the important
negotiations in progress, or in prospect, designed to lead to a

resolution of some of the tension-producing issues which persist
from the Second World War"

4. The White Paper discusses the maritime defence of NATO.'
It notes that this involves the Canadian Forces in operations
in the Atlantic Ocean areas which include the sea approaches tti
the coast of Canada and, therefore, relate to Canadars national
security. It states that the Governrnent will continue to
contribute to the maritime defence of the Alliance, and to ear-
mark ships, aircraft and submarines for assignment to NATO in an
emergency. The White Paper goes on to say that, in peacetime, the
collective maritime power of the Alliance contributes to deterrence
and thus to the security of each nation in the A11iance. This
collective maritim" po*L, is emb.odied in various multi-national
forces which reflect the solidarity and resolve of NATO, one of
which is the Standing Naval Force Atlantic. The lVhite Paper states
that Canada will continue to contribute ships to the latter force.
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( Apart from the Standing Naval Force Atlantic, the NATO

maritime forces do not operate under NAT0 command except in
time of war, during peacetime NATo exercises, or in the event
of activation of certain contingency plans aimed mainly at
situations short of general war for which a number of NATo

nations have agreed to make maritime forces available. In the
event of general war or at a time rvhen it appeared that the
outbreak of such a war was-imminent, NATO nations,.which have
earmarked maritime forces for assignment, would-transfer these
forces to NATQ command. In such circumstances, US and Canadian
naritime forces earmarked for assignment to the Supreme Al1ied
Commander Atlantic (SACLNT) would, undel NATo p1ans, be employed.

cn missions virtually identical, in the initial stages of war, to
those called for under joint Canadian - US plans for the defence
of North America. It, is, accordingly, in Canada's interest as a

mi-nimum to earmark suitable components of the maritime forces
rvhich ir maintains for the protection of Canada and for co-
operation in North American defence for assignment to SACLANT in
the ev ent of tvar .

6. The r:urrently agreed NATO strategy of deterrence relies on

the doctrine of f1exj.b1e or graduated response. This doctrine
requires that the members of the Alliance as a who,le maint,ain
armed forces of sufficient strength to convince the USSR and

irs allies that aggression at any 1eve1 of attack would be

unprofitable and with a range of capabilities sufficiently
flexible to enable NATO to respond to aggression by direct defence,
in which NATO would seek to defeat or contain an attack at the
level of conflict chosen by the aggressor, or by deliberate es-
calation to a higher 1evel of conflict if this were necessary to
achieve the desired result. The overriding aim is to Prevent
conflict throughout the NAIQ area or, if it should occur through
miscalculation or accident, to contain it below the threshold at
which nuclear weapons would have to be employed or at which it
would escalate to general nuclear war, in order to provide_ time
for political r.esolution of the situation giving rise to the t

conflict 
"

7. Although it is Possible to conceive of a wide T?nq" ?f
means of employing maritime forces in limited war or limited uses
of force at sea, It ir difficult to foresee circulnstances'in which
limited war would be initiated at sea within the NATQ aTea, other
than perhaps in the Mediterranean or Norwegian Seas, excePt as-a

"onr"q,r"1,cl 
of an outbreak of hostilities in Europe on the.1and, or

as a consequence of a direct attempt by one of the super Powers to.
confront the other in circumstancei similar to those of the Cuban

crisis of 1962. The latter type of.confrontation is much less
1ike1y to occur, now that virtual parity in strategic weapons and

stable mutual deterrence have been achieved, than it was in 1962'
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6. Hostilities at sea, as a consequence of an outbreak of
conflict on land in Europe through rniscalculation or accident,
would expand the area of conflict and rrould tend to escalate it.
It is diffi-cu1t to envisage circumstances in which either side
r',ou1d wish deliberately to initiate such hosiilities unless it
had decideci to risk general war. The possibility, however, can
not be excluded that in a situation of high international tension
or of local conflict in Europe;'NATO might seek to move..reinforc"e
nents to t,hat continent by'sea from North-America and that the
l.,9SR might seek to deploy its maritime forces to prevent or oppose
the movement.

9. Canada as part of its contribution to the agreed NATO

strateg), has accepted the NATO Concept for Reinforcement of the
Flanks and has undertaken, in support of that concept, to provide
an air transportable battalion group and a squadron of CF-S
aircraft as part of the A11ied Command Europe (ACE) Mobile Forces
for employment in Noi'r*ay or Denmark on the NATO Northern F1ank.
The ACE ivlobile Forces are fairly smal1 multi-national NATO forces
intended for use on either the NATO Northern or Southern Flanks,
i.n situations short of actual hostilities, to act as a deterrent
in a 1ocal si.tuation by demonstrating NATO solidarity and resolve.
Although under the NATO decisions governing their.establishment,
they can not be deployed after hostilities have begun, they would
become involved if hostilities occurred following deployment.

10. The NAT0 Concept for Reinforcement of the Flanks, in acidition
to providing for deployment of the ACE Mobile Forces to the flanks
in a developing situation, provides for deployment. to the flanks, in
certain circumstances to be defined in agreed contingency plans, of
further reinforcement forces. Canada has agreed to earmark for
assi.gnment to NATO as part of these reinforcement forces the balance
of an air/sea transportable combat group and a further squadron of
CF-5 aircraft. As agreed contingency plans governing deployment
of these forces have not been completed, it is not clear whether
deployment would or ivould not take place after hostilities had'begun.
The forces would however only be required in periods of heightening
tension and, if deployed would require that the seaborne elements be
escorted by maritime forces.

11. Canada shares with its NATO al1ies an important economic
interest in the movement of commercial shipping across the Atlantic
Ocean. While it is rJifficult to envisage hostilc interference with
this transatlantic shipping in circumstances short of general nuclear
war or, in that particular event, to determine what effect the prcrtection
of shipping would have on the final outcome, it seems reasonable to'
suggest, as for North American waters, that the USSR would be much more
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'tempted to interfere with shipping in the Atlantic or certain focal
areas such as the Baltic approaches, in certain circumstances, if
it were not deterred from doing so by the knowledge that aiiied
maritime forces have the capabitity to take effective counter-
ac t ions

12. Canada's responsibility to maintain an adequate 1evel of
- deterr-enee against,hostile,maritime-action against shipping in

the At lantic Ocean is clearly great-est in its own tn/aters 'and in the
Ir"-stern Atlantic approaches to them. To ;reet current NATO commit-
nents Canada will need to retain some canabili"ty to deploy its forces
further afield, either as part of the Standing Naval Force Atlantic
or otherwise, and to co-operate rvith a11ied forces in ensuring that
the control of the Atlantic Ocean and its ccntiguous seas does not
fali by default into potentially hostile hands.

13. 0n the basis of the preceding discussion, it follows that
the future tasking and development of Canadars maritime forces to
meet the military chalLenge to the security of NATO countries should
be directed to the following:

0b'iective C

To participate with members of the North Atlantic Treaty
Organization.-in collective measures to preserve the
security of the North Atlantic ocean region by:

a. maintaining conventionally armed operationally ready
maritime forces to fulfil agreed Canadian comnitments
tb NATO in event of emergencY;

b. assigning ships as required to the Standing Naval
Force Atlantic and participating with other a11ied
forces in exercises and operations throughout the
NAT0 areas;

c. providing within these maritime forces the appropria.te
iapabiliiy to deploy to EuroPean waters as required'to
support other Canadian forces commitments in that
region.
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CAPABILITY REOUiREMENTS - NATO MARITiI'{E DEFENCE

14. In their main essentials, NATO maritirne defence activities
differ 1itt1e from those carried out in the joint maritime defence
of North America and, in peace or war, can properly be regarded as

extending or supplementing North American maritime defence activi.tres.
In peacetime, surveillance of Soviet surface and sub-surface naval
forces in-the-North Atlarltic is carried- out -co-operatively not onIl'
by Canadian and American maritime-forces, bul by those of the European
\A.TO nations as we1l. In war, the marj-tine forces of NATQ nations
iiould operate as integral units in the NATO task forces for which
they are earmarked in NATO General Defetrce Plans.

1i In the event that circumstances of heightening tension or
limited hostilities were to require deplolment of North American
reinforcement forces, and in particular the Canadian Air/sea
Transportable Combat Group, to Europe, naval ships would be required
to escort the elements of these forces carried by ship to protect
them from potential Soviet attack, especialiy by submarine. Canada
is responsible for providing sea transportation for this combat group;
this would include a convoy of transport vessels for which escort
destroyers would be needed. SACLANT has the responsibility for planning
the safe conduct of Canadian and other nationsr seaborne reinforcements
in accordance with his terms of reference and various contingency plans
as agreed by NATO, E1c_e_pt for the Standing Naval Force Atlantic, he is
unlifely to have any othei suitable escort forces assigned to him unless
a simple alert has been declared or contingency plans have been im-
plemented. Until forces are assigned to SACLANT, Canada will be res-
ponsible for providing an escort. These would need to be accompanied
by a logistic support vessel and to have reconnaissance support, trom long
range patrol airciaft continuously during the Atlantic crossing. After
forces-are aSSigned, due to the overall shortage of escorts to meet
the total need, Canada's maritime forces would most probably be reo;:ired
to provide close escort and support for Canadars commitment to the
Norihern F1ank. SACLANT forces would provide overall air defence.

If Canadian forces were depLoyed to either Norway or Denmark as

part of the ACE Mobile Forces or as reinforcement forces, navaf support
of ti" allied operations in which they were engaged would undoubtcdly
be required. In such circumstances, ships of the Canadian maritime
forces might be required to contribute to the allied naval effort.
SACLANT has now submitted contingency plans for allied operations of this
nature to the Military Committee for consideration and has requested
Canada to earmark for assigrunen0,in one plan in supPort of.SACEUR all
Category A maritime forces and in others up to a total of 26 Long !'ange .

.q.ircraft, 8 DDE/DDH and 2 submarines from the present total of Category
A forces earmarked for assignment to SACLANT. Until these contingency
plans have been reviewed by the l"{ilitary Committee and considered.by
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governments, it is difficult to state to what extent Canadian
Maritime Forces should be made available to support them.

17 . it is suggested that at a ninimum the Canadian Forces shouid
have the capability to maintain surface ships, with appropriate
armament, on stat,ion in the Norwegian and North Seas to Support
Canadian lancl and air forces deployed to the NATO Northern Flank.

Capability Options for lularitime Forces-fo

-s. Canada is a member of NATo and has undertaken formal commit-
ments to provide specific forces for the alliance. 0n the basis of
thc recent NATO study Alliance Defence in the 1970s (AD 70) and

other studies accepted by all NATO members, countries have indicated
their intention to maintain a credible leve1 of defence. To this
end countries agreed they would maintain existing force levels and

introduce quantitative and qualitative improvements subj ect to the
availability of resources.

ig. In reply to the NATo Defence Planning Questionnaire (71),
Canada indicited plans to earmark the following maritime forces for
assignment to SACLANT and for employment on the l^lest coast in defence
of the Canada-US region of NATO: NA[c EARM'ARK 'r\]T-;Tvoe Number at end of each Year

197 2 1973 t97 4 197 5 197 6

Destroyer type

Submarines

ARGUS aircraft

TRACKER aircraft

SEA KING helicoPter 20 20 2A 20 ' 20

Canada is currently committed to earmark the forces shown in tne above

table for assignment to NAT0 only to the end of 1972. The forces shown

for subsequent years represent planning intentions at the time of
submission of the Canadian repfy to the Defence Planning Questionnaire.

ZA. The main Canadian quantitative and qualitative improvements
currently recommended by NAT0 as a result of the AD 70 studi'es and

annual defence review are:

,'iiu
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a. rrEarmark two escorts stationed on the h'est coast
to SACLANT as Category l) forces."

Decause of national and CANUS defence requirements
in the Pacific where the USSR has significant
maritime forces, NAT0 has already been informed
that Canada cannot undertake this addi.tional
commitmenr to .SACLAI'{T. 11 

-aq-qldaricii witR-iiat-i-oitat
and CANUS defence p1ans, it tras bEin assessed that
seven escorts must be retained in the Pacific, whi"le
the remaining seventeen escort s are earmarked for
assignment to SACLANT.

b. 'rReplace the existing AR,GUS maritime patrol aircraft
and the TMCKER ASlrl aircraft with at least 36 P-3
or NIl"lR0D aircraft by 1974.t'

NATO has been informed this matter is under active
study by Canada.

c. 'rlmprove ASi{ capability of 4 Mackenzie Class
Destroyer Escorts (DDE) by installing new weapon
systems, helicopters, sonar, etc.rr

NATO has been informed we have no current plans to
implement such a program.

d. 'tlmprove the seLf-defence capability of Escorts by
instalLing point defence missile systems (PDMS).r'

NAT0 has been infoxmed that the new DDH 280 class ships
and the PROTECTEUR and PRESERVER operational support
ships will be fitted with point defence missile systems,
but there are no plans for similar installations in
other ships. ?

e. "Develop plans and construct new Escort ships to repl.ace
the ol"der heli.copter destroyers and destroyer escorts
(DDH/DDE) . ',

NAT0 has been informed that Canada has no follow-on
construct,ion program to the current DDH 280 new
construction program.

,1'l,tlt'i ,-'r^
SECRNT \- , , L-J I,D J

(CANADITil-S ONLY)

-s7 -



'i: ",:i:
r;hf il,ri,?liriilk$lili:lllllji.'li{ifeh'it#!ft, it if i{ 1 r;4 ':!Y i' :':::;3:;;1.r:i'::,l'jl ,i.'flirrri:11

Option C1-1. To 1

naritime forces of
rvhicir are required
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2l Taking into account its NATO undertakings, Canada has two
basic options.

imit Canadian partici-pation in the
NATO to the ass ignment of those unit s

to meet Objectives A and B.

impltCat-i"ohS'. Since NATO forces are designed to counter
a militeit-thieat to tl're alliane -e, the futf ilment of thi.s
option wi-11 depend primari.ly on decis ions regarding f orces
required to meet Objective B. Sirtce the direct military
threat to North Anerica is to a degree different to the
foreseen rvicie ranging threat to NATO, it i-s probable that
the nature of Canada's maritime contribution to NATO in
the future r+i11 change i-n quality and quantity. Because
of continuing irnprovement in adversary forces and of the
rapidly progressing obsolescence of rnany of our ma-ior
equipments , the real ef f ect oll this option rvi-11 be a

reduction in the 1evel of the Canadian maritime force
contribution. The specific amount and time phasing of
the reduction wili depend on selection of options for
Objectives A and B but when this is completed, the
implications of altering the NATO contribution will
need to be taken into consideration.

Option C1-2. To nraintain capabilities aclequate to sustain
presdt and planned 1evels of commitment to NATO mariti-me
forces.

Implications. This option rvi11 be in accord with the
poticy io earmark shi.ps, aircraft and submarines for
issignment to NATO, and with Canadian statements made

in respect of the DPQ (71) and at tlie NAT0 Ministerial
l'{eeting in Decenrber 1971. It would meet with approval
of NATO members. It tu'ou1d involve maintaining cument
or currently planned levels of force capability and ?

could involve some increase over those forces requirqd
for Objectives A and B alone. In the shorter term it
would clearly reaffirm the Canadian position in NATO

that, while Canada promotes a policy of. mutual and
balanced force reductions, such consultations rvi1l be

conducted from a position of strength and NATO

defences remain credible for the security of the
a11iance, thus adding to the stature of Canadats'initiatives
in consultations on mutual and balanced force reductions'.

SECRET
(CANADIAN EYES ONLY)

l: r.l

58-

'' t.{i t



'-:il,:.l: 
'.,tljil(;){liili. ,i,;rrqiiil:

SECRET

:]iI T,I SE8 UruCEP

;ri t,iiftri"t.{Tl0lJ
;iiJil"dx$$tFtE0

(CANADiAN EYES oNLY)

CHAPTER 6

PEACEKEEPING A}ID UNFORESEEN IiI.ARITIIIE COI\TINGENCIES

0&lECTrvES tu\p cApABr!r'rrES R.EQU_IF.Ep

1. Generally speaking, maritirne forces tasked and structured to
ndet-the thfe€-Objectives stated above rvould-be able, in the eveni of-
need, to provide mhritj.rne support for United Nations, or other inter-
:r1:iona1 peacekeeping operations. In tire' Pacific, Canada does not have
;.iliance interests requiring deplo;,nrent ci: Canadian maritime forces
beyond its own Pacific waters and their irnmediate approaches. Canada'
has, however, expanding trade and othel Lnternational interests across
the Pacific Ocean. To provide for unfoi'cseen international cievelopments
which could in future affect these interests, it i-s sensible that Canada
maintai-n as part of the ge:reraI purpose capability of its maritime forces
some capability for distant deplo)rnent from the Pacific coast similar to
that maintained on the Atlantic coast. For this reason it is proposed
that the future tasking and development of Canadats mbritime forces for
International Peacekeeping and other unforeseen contingencies should be
directed to the following:

Objective D

To protect Canadats maritime interests against unforeseen
military contingencies by:

a. maintaining a capability to deploy maritime forces in
support of UN or other international peacekeeping
ope::ations; and

b. maintaining within the rnaritime forces required on the
West coast for the protection of Canada and co-operation
with the USA in the maritime defcnce of North America a

, capability for deployment throughout the Pacific Ocepn

Capabi1 itv Requiremen!:

2, No special capabilities are required to meet this objective provided
that a reasonable proportion of the Canadian maritime forces maintained in
support of Objectives i\, B and C have the capability for distant deplcyment
throughout the worldrs oceans. Because of Canadars growing interest in
transPacific commerce, special attention should be given io maintaining on'
the west coast capabilities for distant deplorment on the Pacific ocean.

Capab i l ijv Op.t ions

3. As the requiremenEs to meet this capability are covered by the
requirement in Objectives A, B and C there are no specific options related
to fulfillment of this objective'.
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CIIAPT'ER 7

O'I'I.IT.R USES OTJ I\IARJTII'IE FORCE CAPABILITIES

OTIIER USES

1. The Canadian irlaritime Forces support, to an important, degrce,
tne overall capability of the Canadi-an Armed--Forces-and- more-generally
of the public service-to carry out a number of national tasks not'iirectly associated rvith the basic military roles to which the objectives
-;-'oposed in Chapters 2, 4 and 5 relate. Ilhile capabilities required to
support these national tasks have been, rn the past, and probabty should
b€, in the future, provided incidentally as a by-product of the maritime
forces structure and equipment required to camy out and support the
operational tasks deriving from the major military roles, there is a
need to take into account the potential effects of decisions regarding
future structure and equipment on the availability of the necessary
resources. The more important national tasks invoLved are discussed
in the following four paragraphs.

Search and Resc'.re

2. The Canadian Forces have been assigned the responsibility to
co-ordinate and to provide the basic national capability to conduct
search and rescue operations for aircraft lost over Canada andjn
internationally agreed zones off the Canadian coast, both in order
to meet domestic requirements and requirements agreed in the Inter-
national Civil Aviation 0rganization (ICAO). The Nlinistry of Transport
through the Canadian Coast Guard has been assigned the equivalent
responsibilities for marine search and rescue. A11 aircraft and ships
of the Canadian Forces are made available, when required, to support
both air and marine search and rescue operations. The ships and aircraft
of I'laritime Command constitute an important part of the total national
capability to conduct major search and rescue operations at sea and in
remote areas. In addition, N{aritime Command, with staff support from
the Ministry of Transport, operates the rescue co-ordination centres
which have been established on both the East and lVest coasts.

Assistance in Civil lvlarine Disasters

3. The Maritime Forces possess a wide range of capabilities to
support the civil authorities in coping with marine disasters such .as
major spi11s of oi1 or other pollutants. Exemplary of the use of these
capabilities were the tanker Amow and the barge Irving l\rhale incidents
in 1970, when maritime force capabilities for command and control, "communications, deep water diving and for the provision of helicopter
and ship support and technical expertise contributed substantially to
containment and clean-up of major oi1 pollution.
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Deep Diving

d The lularitime Forces possess the only significant corps of
divers trained for deep water operations within the Canadian Government
service. The fleet diving units were originally formed for military
and military support tasks. Their main purpose related to the clearance
of underwater obst,ructions to military operations such as mines, to the
uncierrvater inspection and maintenance of naval vessels, for example, to
change propeilers and underwater fittings, and -to-.the.-reeGvery- of ,-
valuable stores lost in training, such as training torpedoes. The
dir,'ing units have, however, also been employed over the years on a
.::rrnber of civilian tasks including clearan:e of off-shore obstacles
to permit beach landings by the annual Arctic resupply f1eet, laying
and repair of submarine cables, location and recovery or clearance
of wrecks, and underwater demolitions. The procurement by the Canadian
Forces, early in 1970, of a submersible (SDL-1) with the capability
of "locking out'r and recovering divers, while submerged, potentially
adds a major new dimension to the capabilities of the diving units both
to perform the tasks previously assigned to them and to provide support
for oceanographic investigations and carry out underwater and sea
bottom inspections. The last named capability could prove particularly
valuable in future for the inspection of underwater well-heads and
other installations used in underwater resource exploitation and for
verification in the event of suspected breaches of the Seabed Arms
Control Treaty. The value of SDL-l for many of these purposes is
currently severely restricted by the fact that the maritime fofce-S do
not have available a satisfactory sea-going diving tender to support
its operation.

Support of OceanoLraplllc. Research Programs

5. The Maritime Forces provide considerable support to the
Government agencies engaged in marine research, both in the course
of their normal operation and by operating as Canadian Naval Auxiliary
Vessels a number of the Government research ships.
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CHAPTER 8

CON,IBiNATIONS OF CAPABI LITY

SELECTION OF OPTIONS

1". in -earlier-Jl1aplgrs of this stud1, f our basic obj ectives
for the future developrnent and tasking of Canadars maritime forces
,.*ve been proposed. The kinds of capabilrties required t.o achieve
each objective have been dj-scussed and choices as to the degree of
performance to be attained against each objective have been presented
in tire form of optional levels of capabi-Iity or effort, with an
assessment of the implications of preferring one option to another.
In this Chapter, the four objectives are considered together. From
among the many combinations possible, four different combinat,ions
of 1eve1s of capability or effort, all of which are considered to
represent reasonably attainable projections from existing force
capabilities, have been selected for further analysis. The com-
binations selected have been chosen to provide a basis for comparison
of illustrative maritine force models in which the rveight of emphasis
is varied as follows:

a. capabilities required for the protection of Canada
(Objective A) are'emphasized in relation to those
required for North American and NATO maritime
defence (0bjectives B and C);

b. capabilities required for North American and NATO

maritime defence (Objectives B and C) are emphasized
in relation to those required for protection of
Canada (0bjective A);

c. capabilities required for protection of Canada
(Obj ective A) and those required for North American ,
and NATO maritime defence (Objectives B and C) are
given equal emphasis i :

d. capabilities required for protection of Canada
(Obj ective A) and those required for North American
and NATO maritime defence (Objectives B and C) are
given equal emphasis but at lower levels of total
effort than in c. above

2. The optional levels of capability required to meet the
objectives were identified and presqnted in relation to specific
operational tasks. These'tasks may be summarized as follows:

'Cr
t"rriir'l3O
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A1 - coastal, fisheries, and continental shelf surveillance,
soutir of 60oN latitr-rde"

A2 - Arctic surveillance, north of 60oN latitude.

A3 - control in respect to enforcement of 1aw.

31 - participation in fixed surveillance systems (SOSUS).

B2 - investigation of SOSUS detection.

83 - supplementary sub-surface surveiLlance.

84 - deterrence of hostile operat,ions against shipping in
North American waters.

Cl - contribution to NATO maritime forces.

3. The optional levels of effort considered. for the performance
of these tasks are in sunmary as follols:

A1-1 - to maintain maritime surveillance south of 60oN
at the present level of operation, which amounts
to flying 500,000 nautical miles per year.

A1-2 - to carry out maritime surveillance to meet in full
the requirement of other departments south of 60oN
along flight tracks totalling 1,100,000 nautical
miles per year, as analyzed in Appendix A.

A2-1 - to carry out srrrveillance in tl're Arctic along
flight tracks totalling 360,000 nautical miles
per year, as analyzed in Appendix A"

A2-2 - to carry out surveillance in the Arctic along fli,ght
tracks totalling 540,000 nautical miles per year, as
analyzed in Appendix A.

A3-1 - requi.rement met from other resources.

A3-2 - to maintain the capability to carry out two armed
surface patrols on the East coast and one on the

. lVest coast simultaneously and to develop the
capability to camy out armed surface patroli in
ice-covered waters in the Arctic during the summer
navigation period and in the Gulf of St. Lawrence
during the winter navigation season.

!" tt;.rt)ijr.liG
V.J
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B1-1 - to continue operating the SOSUS station at
Shelburne, N.S.

B1-2 - to co-man and operate the SOSUS station at
Argentia, Newfoundland, as well as that at
Shelburne, N.S.

B1-5-.tooperatetheShe1burneand.Argentia..SoSUS
staticins' aird to contributb"t'o the capital cost of
new detection arrays.

82-i - to maintain the current leveI of aerial co-operation
with the SOSUS stations by flying 2,000 hours per
year of long range patrol until the ARGUS fLeet is
retired.

B2-2 - as in B2-1 but with the ARGUS fleet being updated
or repi.aced.

B2-3 - to increase the SOSUS co-operation by flying the
equivalent of 11.,000 AR.GUS hours Per year of long
range patrol, as analyzed in Appendix B.

B3-1 - to provide the equivalent of 4,800 ARGUS flying
houis per year of long range Patrol on surveillance
missions and to commit three destroyers-years'and
one submarine-year to surveilLanee activity, as

anaLyzed in Appendix B.

B3-2 - as in B3-1 but with an additional 4,500 flying
hours per year of ARGUS-type airctaft, as analyzed
in Appendix B.

B3-3 - to provide the equivalent.of 17,000 ARGUS flying
houis Per year of long 

"ange 
patrol on surveillance

mission. .nd to commil thrEe lestroyers-years and

onesubmarine.yeartosurvei11anceactivity,as
analYzed in APPendix B.

g1-1 - to limit our participation in the maritine forces
of NATO to thL assignment of those units which are
required to meet Objectives A and. B.

CL-z - to rnbintain capabilities adequate to sustain
present and planned levels of commitment to NATO ' '

maritime forces

i1{l[]r?0
SECRET

(CANADIAII EYES oNLY)

-64-



SECRET

(CANADIAN EYES ONLY)

.t:

RTIEAsEO UruDER

,qrfl iltF0l?mfAIt0it
iiiitILA$5tFlt0

A The four models
at the optional Ievels
with present levels of

Present
Force

1t
,)

I

provide for the
of effort shown
effort:

Model II

A1- 1

A2-l

A3-1

B 1-3

82-3

83-2

ct-2

performance
below and in

of these tasks
compari son

A1- I

A2- 1

A3-I

B1-1

B2- 1

83-2
(in part only)

ct-2

Iulod e 1 I

A1- 2

A2-2

A3-2

B1-2

82-2

B3-2

c1- i

Itlodel III
- Al-?

Al 1

A3-2

B 1-3

B2-3

83-2

CL-2

M_gdel IV

- Ar:2- -

A2-1

A3- 
?

B1-3

B2-2

8,3-2

cL-2

Present employment of the existing maritime forces approximates the
levels of output indicated in the above table. It should, however,
be noted that Canadars commitment of surface vessels to NATO is -- -..-

at the present time 20, with 24 being indicated as a planning
intention following entry into service of the ships of the DDH 280
C1ass. In terms of the NATO commitment, numbers of aircraft are
of less significance than the capability which they provide. As
aJ.ready indicated, Maritime force sub-surface surveillance activity
to supplement SOSUS coverage in sea areas of direct jurisdictional
interest to Canada, because of equipment limitations, is currently
considerably lower than the level provided for in Option B3-1. The
level of effort provided for in Option B3-1 is increased and extended
outlards from the coasts in Option B3-2. Current activity respoqds
more to the requirements of the leve1 of effort added in Option B3-2
rhan to the 1eve1 of effort closer to the shore and over the continental
shelf described in Option 83-1.

IVODEL FORCE STRUCTURES
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5. A considerable variety, of equipment can be used to provide the
capabilities required for the'protection of Canada and naritime defence
ciiscussed earlier in the paper. The,major tfPes of equipment from which
selections can be made arl id"r,tified and their particuLar characteristics
are described in Appendix C. i 
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6. In developing the four model force structures, a number of
factors have been considered which operate to constrain the choice

of some types of equipment, while leaving a wide degree of freedon
of choic.-ior other types. Among the types of equipment where

choice is constrained Lre the surface ships and submarines ' At

present, four DDH 280 helicopter destroyels are sti1l under
tonrt*"tion and four RESTIGQUCHE class destroyer escorts are

Uaing modErni2-ed'. The"opetltional support ships and three out of
four submarines have only-"6ean in servic-e for a few years. Even

the oldest ships will not require replacement until after 1980'
'fhis means that only limited capital investment in these types of
equipment j.s needed in the next five years, except where requirements
for new capabilities such as ice-capable armed vessels and an ocean-

going diving tender have been i.dent:.f ied. It also leaves time for
much rnore detailed analysis than has yet been possible of the types

and mix of ships and suLmarines that will most suitably meet Canadars

future needs.

7. The opposite situation pertains to much of the maritime aircraft
fleer. The mainitay of this fieet, the ARGUS long range -patrolaircraft, must UL-rlpfacea. This requirement was identified as far
back as 1964 both belause of the anticipated obsolescence of its
entire sensor system, and because increasing maintenance problems

where being- explrience with its airframe and engines'

8. As required by the cabinet in its decisions on the l'lhite Paper

on Defence in.luiy lg7l, detaiLed systens studies and analyses have

been carried out to assess the possibility of extending the life of
the ARGUS Long Range Patrol Aircraft. Modern military aerial sur-
.veillance in the marine environment requires high transit- speeds to
reach the location of anomalies detected by fixed surveillancd systems

and high altitude caPabiLity for either wide area surveiLlance sweeps

or monitoring sonobufy fielis. The ARGUS lacks these capabilities'
In addition, there has been a generaL deterioration in the reliability
of all of the systems in aircraft, so that some systems failures,may
be expected to t"c* on most long-1'nt9 Patrol.flights' WhiLe such

failures seldom lead to the aboriing of i mission in peacetime pptrols'
they frequently reduce the value of such patrols and could be critical
in the event of an emergency or crisis siiuation. By overhauling the

airframe and engin", "nI by replacing most of-the avionics and sensor

systems, some oi the reliaLility and-systems failure problems could be

overcome. The shortcoming of tire 6RGU3 aircraft in-speed and high
altitude capability wouldl however, sti11 remain. In summary the

conclusion of ti,u ,yrt"*t studies and analyses is that it would not 
-

be cost-effective nor operationaffi acceptable to continue operatior{

of the current fleet of aircraft, and that the only viable.course of"
action which will meet the long-rangb patrol requirements.is
acquisition of a fleet of new aircraft equipped with a modern sur-

veillance system. For this reason, it is assumed in the force
structure analysis to fo1tow ttrai in" 4RCUS will be replaced.by a

modern long range patrol aircraft. -Appendix E provides a.brief des- 
'

cription of the detailed studies and analyr", on continued operation Pf'r,t"/
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o In many ways, the same conclusion can be applied to the
TRACKER short range maritime patrol aircraft. This aircraft was

designed to be operated from an aircraft carrier, where the mobilitl'
of the ship counter-balanced the short range of the aircraft. Thus,
it'would be used very effectively in the protection of convoys or
task forces or for operations in a loca1 area not far from the carrier.
Since the decommissioning of BONAVENTURE, the TRACKERS have been
operitb?- from 

-ihore bases t,l_a_I,-eVC ploved useful for coastal patrol
where visual observation l./as the main requirement. However, even
'-,,:ir usefulness in this role is limited by the length of Canada's
coastlines, which necessitates operating these aircraft on a detached
basis and thus increases the cost of such operations. At the present
time, these aircraft are sti11 configured for anti-submarine warfare
operations and, therefore, have many of the same electronic systems
ai thu ARGUS and the same reliability problems. As already brought
out in this study, future anti-submarine activity will tend to
be at a distance irom the coast which eliminates the TMCKER as a

contributor to such operations, except.in the event that a-submarine
took up station in thl shelf waters wii,hin a couple of hundred miles
of the coast

10. It is rhus a question whether the TRACKERS should be retained
as part of the maritime patrol aircraft f1eet, primarily for.coastal
surveillance. There is no doubt that they should be retained for the
next four olfive years until new long range patrol aircraft come into
service, but serious consideration should be given to any extension of
their use beyond this time. A new long range aircraft nay be able to
perform the tasks currently done by the TMCKER, but until proposals
iave been received from industry with respect to the capabilities,
performance, price, and other detail-s of candidate aircraft, no assess-
ment of the cost-effectiveness of such a choice will be possible' If
it is decided to continue the use of the TMCKER beyond a five-year
period, then it should.be modified, giving emphasis to all-weather
iurveillance and possibly limited command liaison functions' As a

result of these considerations, the TRACKER has been included in,al1
the force srructure models as interim equipment, recognizing that
they can be replaced by a new long range patrol aircraft

Equipment Required For Model Force Structures

11. The details of the method used in converting the capabilities
req,uired to operatj.onal tasks and the subsequent determination of the

"q,-iip*unts 
required to meet these tasks are given in Appendil D.

llcde1 Costing Procedures

L2. Basic information for the Annual Personnel, Operating and

trlaintenance (POEM) and Annual Support costs was extracted from the
Defence Programme forecast. DirLtt PO&M costs for the types of
equipment ilentified j.n the model were tota1led, and then the direct

SECRET
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cost of each trpe was expressed as a percentage of that total. The

remaining POqN{ costs for the lr'laritime command were earmarked as

support costs and these were allocated to the various equiPment t)?es
on the percentage basis identified earlier. As far as can be checked

in the time available, this simplification is va1id, and gives a

reasonably good i.dea of the costs of operating the major equipments'

13. Capital costs hdve been e_stimated.u_sing-lhe lesl iilfbiftatiori
available, on the basis of known-production costs of in-being
r.luipment, and Lg72-73 manufacturlrs' estirnates. Except for the
Long Range Patrol Aircraft and Diving Tender, costing has not had

aetiiled analysis. This is because it has not been possible to
clefine specific requirements in the detail necessary for good

costing, and in addition, no contracts have been negotiated, and

t.he tyie of contract may have a significant bearing on costs. These

tactors preclude accurate costings. It is 
-acknowledged 

that capital
costs pei equipment is an inaccuiat" *ay of projecting costs, !,,a
to produce more accuracy would require a great deal of time and

efftrt. It is considered that the costs portrayed are not un-

reasonable.

15. This model
by the underlining

At-1
I\L- L

5b,LKb I
(CANADIAN EYES ONLY)

the 1evels of caPabilities as

following table:

FOUR N,IODELS

14. Tabular summaries of each model derived from the analysis in
ippendix D'fo11owed by an assessment of the implications of adopting

it as the basis for the future maritime force itructure, are presentecl

in the remainder of this chaPter

ivlodel I

combines
in the

A2- I
A2-2

B 1- 1 B2-1
Bt-2 B2-2
B1-3 B2-3

ind i cat ed

c1-1
cl-z t

A3- 1

A3-2
83- i
93-2
83-3

SECRET
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requirements:
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The first model cal1s up the following16.

TL\CKL,R

DDiJ

DDII

DDH (280)

ccM

SEA KING

AOR

SOSUS

ICE CAPABLE

TRAININ6
sHrPS (BTV)

DIVING TEIiDER

III SC

TOTAL (Rounded)

53

24-29

^ 
(3)

6

4

7u)

32

5

shc lburne 
(7)

& Argenti a

3 
(8)

6

1(10)

ANNUAL
PO&II suPPoRT EXPEIiDITURE

$12.1 s10,.3 . -:
$46.4 $43.2 $600-s720(1)

$13.4 $1s.4 $lso

$20.8 $le.2 $3oo

$ls.0 $13.2

$8.1 $s.e $e8

gls.B g13.8 $ zs(si

$ e.s $ s.z $ +o(o)

$ 2.6 $ 1.6

6.0

1.3

7.9 $1so

1.0 $ zo(s)

$ 0.8 $ o.a 6-$ 8

(11)

zo,z6o(t2) glso $ i40 !l'![!-rr:r

$

$

$

$

}'OTES:

l. B3sc.l on avcrxFc a/c cost of S2?'5ll lrch fot'program of 7'
' l;'ri-i ,n'" n7t "t-$loo'ou 

ltltts r frctor of 101 for
t"ar."J rli,lntity t''y,-U"*i"ninS in l9;'1-7S'. a decision

to r"'tire tlc Tt'lt:iiln ro]tu rciult itt a lt'quircmcnt for E'

8-lO additionrl t'ltl'A'

2. Rcrluct{ nrnninF/ofcr3tional levcl; S rcplaced 3t 53011 9'

ccih, bclinnitrS in l9i7-;5'

6 rcplrccd rt S5O\l errh, beginning in 1978-79' Io'

.i 'lf," Borts nclr'rnl:cJ at St6l'{; 4 convcnt!onrl suboarincs ll'
i.qiit"r-ri Slolt ench, including Rainbox rcplaccnent'

full coit of Slrclbutne PIus PO6M for lodpor3onn'l tt
ArSentIa and I of suPPort cost3'

3 ships xith an icc capablc operation at SS0M cach' begin-

ning in 1916'77i desi8,tr rrot catabllshql'

4 Braining vesscls of cornorciat' dcsign at $51'l cech' bc'-

ginning in 1979-80.

$6-8M for diving tend"ri includca SDL oPerstion'

cost of othar caPital.equipncnt irecessary to."Oro" o'io'
systGn3.

currcnt strcnSth is 20,l7o - l'{,7E1 military 5'3i9 "i'Illont'
Estinatad cash phtsing of capital expcnditurcs ls g'ivcn in
thc further tabie attached at thc end of this chaPtcr'

bct,inninl rn 19?4-15' , : 12,

S.Ilo.lcrni:edattotatcostofS2S!l;oPeratcdtosuPPort'ot"'rr.

5. SJoII for nod('rnization of AoRs, beEinning ln 1979-80'

SECRET
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A5-1 B1-1 B?-t B3-1
As-z BL-z B2-2

B1-3 B2-3
93-2
B3-3

. , .lililir'r .

RELEASED UIIDER
AlA. ,rVF0pMAIt0!t
tJilcLASStFtE0

19.
by the

SECRET
(cAr{ADiAN EYES oNLY)

Implications of Model I

L7 . l'{ode1 I forces provide a high 1eve1 of coastal, f isheries,
continental she1f, and Nort.hern surveillance, and a high 1evel of
control capability, including the ability to provide a presence in
an ice environment. These forces provide a reserve of capability
adequate to meet predicted increases in non-military challenges.
Tlie Ndtthern -iuivei I lance -taSE;' i.vith' present sensors ,' results in
low effectiveness in NortherniiuiveilLance for most of the year,
l,ccause of adverse weather conditions and long Arctic nights, thus
sensors for use in these condit,ions would be required.

18. The vessels shown for task A3-2 are designed primarily as
armed patrol vessels and could be used for deterrence of hosti1e
maritime operations against shipping in North American waters only
if adequately equipped for this purpose. Unless so equipped, the
vessels would lack the versatility to contribute to the capabilities
of a general purpose maritime force. This model provides no forces
specifically for NAT0 and would in time reduce the numbers of ships
and aircraft avaiLable to be earmarked for assignment to SACLANT.

Depending on the citcumstances prevailing at the time they became
effective, dny such reductions might be interpreted within NAT0 as
contrary to recent Government statements regarding Canadars con-
tributions.

l'lodel iI

This model
underlining

:

A1-1
h-i-

combines
in the

A2- 1ffi

the 1eve1s of capabilities as indicated
following table:

c1-1
ct-2

,,*'i 6r',

SECRET
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2A. The second model calls up the following requirements:

PI;RSO}iNEL [.\PE]iD l'ltJlrl

+l'Irt!i:,:.(,,

RELEASEO U!IDER

AIA. IlIFORMATIOI{
UIICLASS 

'F 
IEO

TRACKER

LRPA

DDE

DDII

DDH (280)

SSM

SEA KlNG

AOR

SOSUS

ICE CAPABLE

TRAINING
sHrPS (BTV)

DIVING TENDIN

CAP

TOTAL (Rounded)

13

28-34

.. (2)
ll

9

4

7u)

5l

J

she tburne 
(7 )

& Argentia

6

l(lo)

-,$- i;8 . 
-$ 

7 .z

$s4.3 s46.8

$22.6 $20.0

$23 .2 $ 20.3

$ls.0 $13.2

$ 7.2 $ s.4

$ls.8 $13.8

$ s.s $ g.z

$ 2.6 $ 1.6

E'OO-Silo it:

$3so

$sso(3)

$e8

$ zs'(s)

$ ao(6)

: 
rott'

$ zo(g)

$6-$8

|}. i,,,,,L f*. ,

lr )i-;'"-I +

{i"*'\ ('\

<,\Rq.I UiJU

$ 1.3

$ 0.8

$ 1.0

$ 0.8

1e,670(12) $160 $ 140

3eo(11)

$!'!f!-trsr

EIlt,
l. na$cd on Jverr6e a/c cost of J22.5'\t cach for.a PfoSren of 1'

40 f3-C tfpu s7c rt S$0ol'l plus a frctor of 101 for a

rcduccri quanti.ty buy' bcsinning in 1074'75' 6,

t. , tt rcaluced ,nrnnin8,/opcrrtionol lcv(li 7 roploccd at
' 150t'l cach, bfginnln! in lg?7'78. 9.

3. 7 rcplacctl at J5ol'l erch, bcginninS in 1978'79'

1, J rl)rr Bodts oqlornitc,l nt tl8'Otl; 4 convcntiooal guboarincs l0'
rcquirerl. 8t 920u-ctch, including roplaccilent for Rainbou, lt.beginflin{ in l97S-?5.

S. !4odorni:cd at total cost of 32511; op.rat6d to srtpPort DoHi' 
12.

6. $4ol'l for noderniaation of, lORs, bcginning ln 1979-80' lg.

SECRET
(CANADIAN-:ttt 0NLY)

Full cosr of Shclburnc plus Pottl f6r 100 personncl et
Argentl. and I support costs.

Addltiofial array lnto Argenlle at shercd cost of l5o.otl,
be8lnnini ln 1974-7S.

4 trrinlng veslols of cornncrcial dcJign at l5ll cach, bc-
glnnlnS in 1979-60.

$6-8t{ for divlng tondor; lncludGs SDL op.r.tlon. , '

Cost of othcr cepital cqulpoent nccesssrJ to sspport D.jor
5)'3tens.

Cufrcnt rtrcngth ts 20,170 - l,l,78l nilitary 5,389 clvtllens.

Estlnit(\d crsh phrslng or' cepitrl cxp.ndituret ls glvcn ln
th6 furlher rebl. rttach€d at thc 6nd of this ch.prcr.

Millions of I)ollars

,,t,*l':'in'l



25. This model combines
the underlining in the fol

Al- 1 A2- I
A1-2 A2-2

SECRET
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the levels of capabilities as indicated by

lowi.ng table:

ft[!.[]"$rCI t]fli[NEry

ii iA, I i,i SFi'{4I li0iC

iiijuLd,$siFlEl] 
i

2L . lvlodel I I f orces provide current 1evels of coastal , f isheries '

coniinental she1f, and Northern surveillance, which are much less than

those in l,l0del r.' rrrey would provide the same 1eve1 0f control
capabiLity as norv exists, but would not provide for an armed presence

in an ice environment, The leve1s of suiveiliance for the protection

of canada sout.h of 60oN, would not meet the indicated requirements

cf the civil regulatory agencies, ana wouid not takq-into account the

- itely impact of new and itricter regulations and controls recently
b:cught into effect. The level of si^'ejllance North of 60oN would

ni,rei the annual ,"qrir"*"nts indicated by DIAND, over the long run,

b.;t difficulties *igiia be experienced in meeting the high intensity
f11'rng required during summer, while still performing the other
: n c": c

22'Thismodeloptimizesco-operationwiththeUSintheSOSUS
s'stem, by contribuiions to the tapital costs associated with installa-
ticn of the planned new array on tire Canadian Eastern continental shelf'
and, subject to investigation oi ia, desirability, to the:ou:: of a'

,icintproject'toprovideSOsUScoverageoftheNorthEastPacific.
Tiris model would strongly support canadars sovereignty in this respect'

anci would reinforce Canada's law of the sea position more than would

ittode I I .

]5.ThismodelinprovidingforcesfortheinvestigationofSoSUS
contacts, takes """orna 

or tne planned improvements in sosus coverage'

and would enable the Canadian maritime foice to accept virtually
complete responsibility for fixed aTTay contact investigation in the

t{esr Arlantic "ppro".1tl, 
to C"nada. Ii would strengthen Canadars

contribution to the cotlective defence of,North America, taking
u..ornt of predicted increases in soviet, Submarine deployments '

:4. This model provides forces which are capable of meeting current

ievels of NATo commitment, and thus this model providet fYll reaffirma-
rion of Canada'i r"pport ior the NAT0 alliance in its maritime aspects'

Surface ships in ltoiet II would be capable.of performing the tasks

reo.uired for control in protection of Canada with the excePtion of the

requirement to oPerate in an ice environment '

Iloiiel III

i

I

I
t
I
x

u,i

*.t
I
,
I
I

L,.
'.!.-

rl-s.=,f'.tc+;llirti, " r4 +- . -

';r it#i-h--*+i.li
-'j::'-{' : 

.- :t

A3- I
A3-2

B1-1
B1-2
B1-3

B2-l
B2-2
82-3

83-1 c1-1
Bs-z 9L-2
83-3

SECRET
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26, The third model calls uP the following requirements:

ANNUAL ANNUAL CAPITAL

TYPE NL'I\II}ER PERSONI\EL PO6IL- SUPPORT EXPENOITURE

RELEA$EO UIIOEfr

ArA. rflF0nMATl0ll
tJt{c tAss,F lE0

i

It"

I
F
'{ilfI.t

TRACKEIT

LRPA

DDE

DDII

DDil (280)

SSM

SEA KING

AOR

SOSUS

ICE CAPABIE

TR^lNING
sHIPS (BTV)

DIVING TENDER

MISC CAP

33

32-59

1l

I

4

7u)

32

3

she lburne (7)

I Argerrt ia

3 
(e)

6

I 
(r1)

$ 12: 1

$6i.,4

$22.6

$23.2

$rs.o

$ a.a

$ rs.8

$ s.s

$ 2.6

$13.2

$ s.e

$ 13.8

$ e.2

$ 1.6

$gs

$ zs 
(s)

$ qo(6)

$ so(s)

$'1so

$ zo(to)

l,lillions of Dollars

_si0.3 _ ._-

s so . s $z+o-$ gzo c1)

(?\s20.o $350'-'
r3)

s 20.3 s350'-'

/^A

)Aiv'[-
f\C
H--,

, ,\
l-+r

\L,,
\

,,1l ..i

fc rt-

t'rC
}t]IJ

$

$

$

$

6.0

1.3

7.9

1.0

S

'I'

l
I

,

li
t

I

ti

I
I
I

i
il
i1

$ o.a $ o.a $6-$8
( 12)

T0TAL (Rounded) ee,ooo(13) $ 180 $lso
33'133- ,,u,

!9lE!.'

l. Blscd on oYcrir6\r i/c cost of $l!'5il cich for progrrn of.- 
{O l':r-C t)Tc i7c ilt 3900u Plui r-fi€tor..of,l0i for e rcduced

qurri tir [,i,y, ucgrnning in' l9?{'?S' A dccision to rctlr'
tho l'RfiriLtili s6uld r!'sult in r rcquircmcnt tor 8'10 a'iditlonal
LRttA.

2, i rr'p13,;qrl irt S50il ersh, bcginaing tn 19;7-78 (to br NAT0

r onfrt lb I cJ .

3. : rcplr{cJ !t SSOII .rch, bcglnninB in l9?C'79'

{, } '!" 8olti Eodrrnl:ed 3t $18'o}li 'l cofiventional submtines' 
asqulrcJ irt t:0u c.ch, including lePlac€oclit for Rlinbor'
bcginnins in l9;J':3.

5. ltoderni:r{ at total cost of S?st'ti opctatcd to suppori Dotls"

6,' S.lou for moderni:ation of AOR$, bc8inning in 1979'80'

7. FuIl cost of Shclburne Plus PO6lt for I00 Pcrsonncl as

ArS,entia arrd I of suPPort costs'

,

E. Addttlonsl arral lnto Argcnti. Et lhsrcd cost of S50'0M'
b.glnnlng in l9?4r75.

9. 3 shipr $ith !n Ic. csPabte oParation at l90ll cach' b'Sinning
in 1976.??; dcriSn not cstabllshed.

lO. 4 tralning vaslals of Eoflltcrclal dcalSn at ,51'l !tch' bcglnning
tn 1979-E0.

ll. $6-8tt for diving tendrr; incltidcr SDL opcratlon' '.

12. Cost of othcr c.pitsl cquiPaen! [ecossa!]' to 
'uppo't'taiotsystcrl!,

'I

13. Curr.nt strcn8th i3 20,170 ' 14,?81 Eitltary^s,389 ciYilian3'

14. Esthatad eash pharing of capital crpcnd-iturcl ls,glvcn in
lhe futthe" table attie\nd ai thc aru of this chaltcr'

SECRET
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29. This model combines
by the underlining in the

A1-1 Az-L
Ar-2 w

the 1eve1s of capabilities as indicated
following table:

. ..tr'il.i,

FEIEASTIl lJilDER

At&, IfFORMAIIOI{
ll[{0tA$slFlED

nft
..i\\:OJ

f'r[',\\\

SECRET
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Implications of Model III

27. l'Iodel III provides a flexible force, which is designed to
cope rvith predicted increases in non-military challenges, and in
the requirement for surveillance of the expanding Soviet submarine
force. It provides both for adequate levels of surveillance and

controL for the protection of Canada, and for strengthened
contrib.utlon.t.b-th'corr6ctiVedefe.fr!9'"{NorthAmerica.

i3. lvlodel III permits current 1eve1s of commitment to i'lAT0

ro be continued, provided that all 24 surface ships were to have
capabilities compatible with NAT0 requirements .

Model IV

A3-1 B1-1
A3-2 BL-2

B1-3

B2-1 Bs-i C1-1
B?-2 B3-2 Ct-z
B2-3 83-3

SECRET
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30. The last model cal1s up the following requirements:

l?[18,45t0 t,tv0ER'illA, lrldF0RMAIlOil
[lideLA$stFtE0

ANI.iUAL ANN1J.\L CAP ITAL
TYPE NtJi'llllill PIRSONI'IEL POf'l'l SUPP0RT F.XPI:NDITURE

itlillions of Dollars

DDil (280) 4

. SSNI 7U)

. SEA KINC 32

$12.-i.- - - $10.3

$43.2 $41.7 $s4o-$670(l)

g22.6 $20.0 $3so(2)

$23 .2 $ 20.3 $3sO 
(5)

$ls.0 $13.2

$ 1.2 $ s.4 $ se(a) Sl;,.r [, i"' :,

g1s.8 $13.8 '$ zs(s)

$g.s $g.z $ao(o) \,2,:i.'
(8) )

$z.o $1.6 $so

TMCKER 33

LRPA

DDE

DDH

11 11

rl
9

AOR 3

SOSUS She lbrr',re 
(7 )

6 Argentia

iCE CA,ABLE 3(e) $ o.o $ 7.9 $1.s0

TRAINING 6

silrPS (BTV)

DrvrNG I'ENDER r 
(11)

MISC CAP

$ l.s $ 1.0 $ zo(io)

$o.e $0.8 $ 6-$ 8

ssso( 
l2)

rorAL (Roundcd) 2r,270(13) $roo $lso 
ll,?33-,t,,

I9TI!,
l. Bsscd on irycrilge a/c cost of S22.stt ccch for a progtrm of. 8, Addltlonsl srrey lnto Argcntit it shared cort of lS0'0ltl,

.iO l5.C r)?c a7c at S900s plus r fnctor.of loi for rcduccrl boglnnlng in 1974-75.
qrrrntity iir;-, bclinning in'1t74-7S. A dcclsion to rct'rc
thc t.R\c(LR ,orf.r iliiit-in-" 

"oqri"*ont 
for 8-10 9. 3 shlps vith.an. icc caPablc.oPcrltlon at $501'{ crch, be3inni'ng

tn 19?6-77i desiSn not P.t.bllshed,Jddit ional LRI,A, n Lato-t t; qerrtn lrer srL.r

2, 7 rcplace.l ri SSOtt cich, br.Einning in 1977-7E (to ba NATO 10. 4 trtining vcasals of c@rcrciel dtsiSn at J$V cech, bcginnln'
corpit ib t c; . in 1979'Eo.

3. 7 roFlilccd at $SOil each, b"Sinning in 19?8-79, 11. i6-8I{ for dlvlng tender; lncludct SDL oparetioil.

1. J "O'r Boit, oo{cr'tlilrrl at sl8.oili { conv.ntiofltl rubnrrinca 12. cost of other.calrltrl cquiPncn! nccclrary to lup?ort Eajor
uequircrl it J20ll ('uch, includln8 roPlaccnent for Rainbofln 3y'!ro3'
beSlnning ln 1974'7s' 

lj. curtcnt rrr.ngth 13 2o,l7o - r4,z81 ottit""y 5,389 clvlll.ns.
5. tlod('rni;cd at total cost of S25tr1; oporatcd to supPort Dotlr'

14. Estinatcd crsh phering of cepitel cxpcndlturc: 1r glven In

6. s40tt for nnJcrnirarion of AoRs, boginning in 1979-80. thc furthcr ttblc rttach.d et tha cnd of thit chaPt'er'

7, Full cost of Shclburnc plus Po0M for IOO Pcr3onncl al
Algcntia and I of supPort costs. 

t-i J: r i,,.,) 1
UJi\,'..'UI
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Implications of Model IV

31. l''lodeI IV is a variant of Nlodel II I , providing reduced re-
sources for Northern surveillance and for support of the SOSUS

system. It provides for a fLexible and balanced force rvhich keeps
the maximum number of options open, at less cost than I'lodel III.

)t. .. r ne srgnif icant diff erences between Mo-dels IiI a1d IV .ar-9 
." _- -- --

that LRPA in support of SOSUS are reduccd (Task B2-2 instead of
.,1-3), and the amount of effort devoted to Northern surveillance
rs reduced (Task A2-l instead of A2-2)

33. The principal implication of reducing effort in support of
SOSUS, is that other forces (presumably US forces) would be required
to investigate the larger number of contacts generated by the improved
system, and the predicted increase in submarine activity.

.,;)
SECRET f't i i;: ; (! *
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RELEASEO UIIOER

AlA. litlF0RHATl0l{
UIICLASSIFIED q

rJ
ll()lil:t. I

CAPITAL r:(,S1 t'il^.SlNC (tn HliIlq,ro)
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CHAPTER 9

CONCLUDING REMARKS CONCLUSIONS AND RECON{}IENDATIONS

CONCLUDING REN{ARKS

Reouiremettt for Future Orientation

1. A ferv remarks regarding some of its assumptions and limitations
should pelhaps 'preface the conclusions of the study. Maritime' forces 

1tr1

,,,," 
"q.ripmeri 

oii*nted and equipment ratlher than manpower intensive li
forces. Decisions 1'egarding the futurb development, Structure and

tasking of Canadars maritime forces consequently must be, io a very
large extent, decisions 1.egarding the procurement of equipment.

Z, Ir{oclern tnajor equipment, to some extent for armed forces generally,
br-rt for maritime forces in particular, possesses several important
characteristics. It is comptex and'bxpensive and is tending to become

increasingly so, if involv"i long lead-timet (rp'to 5 years) for its
acquisiti6n, and, subject to cons;!5lerations of obsolescence and

modernization, it has, once acquired, a relatively long life (aircraft
from 15 to 20 years, ind ships from 20 to 30 years). Decisions regarding
the acquisition of equipment for malitime forces in the near term
can, therefore, be expetted to make their influence felt for future
periods ranging from it least 15 to 35 years beyond the time of decision"

3. td consequence the present study unavoidabl;, has had to be

based;,oh assumptiorr about the future. It is addressed to tl-re period
1972 to 1985, ifrat i-s to a period reaching some ten years beyond the
time span of the current'Canadian Armed Forces Program. The period
has been chosen as representing about the minimum within which decisions
inherentli, having rr.i-, long-term influence should be taken and as about

the maximum over which there can be a reasonable degree of confidence
in the assumptions made" Even within such a period, there is only one

thj-ng that can be said with certainty about the-future, and that is
that it will be uncertain and that the degree of uncertainty increases
the further out one goes from the present.

Som.e- Irob1emg Reiatinq to-tlre-$tqfe

4.Nonetheless,itseemsreasonabletoassunethat,withlnthe
peri-ocl addressed in this study, .g"l"ral^nuclear war will be

avoided ancl that the"soviet Union and the USA will take the steps

nccessary to ensure stable.mutual deterrence will be preserved' At

the time of writing, the prospects for at least some progress towards

the conclusion of I'strat^egic arms limitation agreement between these

two pcwers appear reasonably good. such an agreement could be expected

to r"infolce stliriltegic stabill"ty and to contain in some measure at least
the cluantiu.ative oti.itt of the strategic arms ccmpetition between tire
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present super-polrers and their respective alLies. ft might, in addition,
lead on to some degree of deconfrontation and settlement of some divisive
issues particularly in Europe. Although the power and infl.uence of both
the Soviet Union and the'USA in world affairs may be somewhat reduced
relative to that of other countries such as China and Japan or groupings
of countries such as those of the expanded European Economic Community,
it appears unlikely that, during the period, any country or grouping
of countries would find it in its interest or be capable of successfully
chaL!.enging the present-preponderance-,of- those- two--powers in strategic
nuclear weapons.

5. It iS reasonable also to assume that, within the period, there
rvi1l be no slackening of the pace of techr,ological innovation and
change. lmportant new applications of technology to both military and
non-military uses of the sea and the sea-bottom can be foreseen if not
by 1985 certainly before the end of the century. 0n the military si.de,
even within the constraints of a strategic arms Iinitation agreement,
multiple independently targetted reentry vehicles (MIRV) and greater
accuracies in delivery could make possible effective counter-force
attacks on hardened land-based retaliatory forces: new'strategic
weapons systems such as an Underwater Long Range lrtissile System (ULMS),

empioying larger submarines with longer range missiles launched from
below the surface, could gradually supplement or suppLant Present systems.
Notwithstanding paral1el improvements in techniques. of sub-surface
surveillance and- detection, such new developments may further reduce
the distinction between sea-launched and land-launched missiles and

could act to reduce the attractiveness of further investment in sub-
surface surveillance as a contribution to strategic stability. 0n
the non-military side, the emplofment of large nuclear-powered
submarines for the commercial transport of oiL and other cargoes may

become attractive as a means of overcoming some of the hazards
associated with ever larger surface vessels. Applications of submarines
and smalLer submersibles, and of habitable sea-bott,om installations,
to the exploitation of sea-bed resources are at least within the realm
of the possible. New methods of conservation and possibly of farming
of the iiving resources of the sea are already envisaged

6. National and international interest in the resources and

environmental protection of the Canadian Arctic and of the marin6 areas
off the Canadiin coasts is certain to increase. Consequent increases
can be expected in the need for national measures to manage, conserve
and regulite activities in these areas whether in the context of
unilateral exercise of jurisdiction or of a new regime of international.
law of the sea

7. It is reasonable, therefore, to exPect that there *i11 b" no'.
diminution in the requirement for Canada to have the means to exercise
both surface and sub-surface surveilLance and control of these areas. '
The requirement for sub-surface surveillance and control is now

principally military. This requirement may or may not decline. towafds

ttru "ni of the peribd. If it does decline, it seens quite probable
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that any such decline will: be counterbalanced by growing requirements
for sub-surface surveillance and contro.l for reasons other than military.
In the meantime, a large part of the tethnology is military and the
leaders in this technology are the United States and some of its NATO

a11ies including Canada. Canada has, at present, privileged access to
this technology and, even if there were no other reasons for continued
Canadian co-operation in the maritime aspects of North American and
NATO defence, the potential future value of this technology for purely'
national purposes could well proviCe one

.O\CLUS iONS

a The study leads to the conclusion Lnat, the present size of the
military component of Canadats overall maritime forces is far from
excessive in relation to the actual and prospective range of the nationrs
maritime interests. The study, i-n addition, supports the following
oarticular conclusions regarding the composi-tion of and combination
of capabilities required within these forces:

a. Anti-submarine warfare (ASIV) capabilities viewed as a

means of preventing or defending against strategic attack
by ballistic missile-firing submarines (SSBN) are unlikely
to prove either cost-effective or to contribute to stabili-ty

. of the strategic balance. Such'capabilities are, however,
required as part of the general purpose equipment of maritime

t forces, especially surface warships and submarines, both for
self-protection against attack submarines and in order to
deny to potentially hostile powers control of particular
sea areas or of the routes of seaborne commerce.

b. The United States, as Canadats principal ally and as the
major lVestern contributor to the strategic balance, attaches
major importance to sub-surface surveillance in the Atlantic
and Pacific oceans both to detect deployments of Soviet
submarines including SSBNs into these oceans and to keep
tracl< of their movements into, within and out of the ocean
approaches to North America. This activity contribut'es to
staUte mutual deterrence both by building or reinforcing
confidence in the st,rategic system and, to a lesser extent,
by contributing to strategic or early warning of any Soviet
intention to strike first. Both for geographical and for
other reasons the US government Places a high value on
Canadian co-opelation in this activity. 0n these grounds and

for a variety of reasons relating both to the maintenance of
Canadats sovlreignty and jurisdiltion, and. to Canadars security,
it is, in Canadais interest that significant caPabilitie6..be
maintained within its maritime forces to suPport and co-op6rate
with the USA in this sub-lurface surveillance activity,
especially inwaters of Canadian jurisdictional interest
and in the immediate approaches to them.
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Aircraft, and especially long-range aircraft, are essential
to the maintenance of broad area surveillance of the sea
areas off Canadars East and West coasts and of the sea and
land areas of the Canadian Arctic, both for non-militarv
and military purposes. Because of the geographical extenr,
of the areas involved, long-range patrol aircraft, in
particular, are able to carry out or to contribute to the
performance of almost all of the tasks identified in the
study

The ARGUS long-range patrol aircrat't-no* i., s"rvic. *ran
the Canadian maritime forces, for operational and technical
reasons summarized in the study, are rapidly reaching the
point where they rvi11 be incapable of effectively carrying
out any of the operational tasks identified and cannot
economically be recondi.tioned or renovated to enable them
to perform these tasks satisfactorily. Consequently, if
these tasks are to be performed a new long-range patrol
aircraft is required. The numbers of new aircraft required
varies from about twenty to about forty depending on the
requirements of the combination of tasks and levels of
effort chosen, on the operational and technical character-
istics of the particular aircraft selected, and on whether
or not further studies will indicate that it is or is not
more'cost-effecti.ve to retain the existing TMCKER aircraft
in service for surveillance purposes or to replace it with
a smaller number of long-range aircraft. Firm recommenda-
tions as to the precise nunber of aircraft which should be
procured, as to the type of aircraft which should be selected,
and as to overall cost of the procurement program and
the cash-phasing of expenditures on it cannot be made

until proposals from tire manufactuxers of long-range
aircraft, responsive to a Canadian Forces specification
based on the requirements indicated in the study, have
been received.

e. The study provides parameters for determining, and ?

preliminary indications of , quantitat'ive future requi.re-
ments for surface naval vessels and submarines. These
requirements, as analyzed in the model force structures,
range from a few less to a few more than the numbers now

in service or under construction. }tiith the exceptions
of an ocean-going diving tender and of one replacement
submarine and the possible exception of ships capable of
operating in ice, the need for a decision on future ship
requirements is less urgent than that for a decision on 

"long-range patrol aircraft. In addition, considerably
more technical study and analysis is needed both as to
the numbers of surface ships and submarines which should
in future be procured or maintained in service, as to the
types of vessll best suited to future Canadian needs, and

as to the most cost-effective combination of ship-types
and capabi lities.

SECRET

c.

Ju.

r',:',,ili.
r i,','iUU

TCANANTAN I]YES ONI,Y]



'-
'4ir 1t-:rr-,.':ljfi, ! .n!ri:i*nani:r{ur:.j-*rqi*,ax,sm*ir$ijl!$ll$iio"**,'{s*iisk@ ...- ..i;i'};i.tr

SECRET

6cmnorffis oNLY) frilft}?i!{fi,r

\

9;- *, Subject to the needs f.or further..st-udies Inentioned in the
preceding paragraph, it is the judgement of the Department of National-i:fence that, taking into account 1ikely budgetary constraints, a

combination of tasks, of capabilities required and of 1eve1s of effort,,
approximating those Presented in force structure model IV on page 75

oi'th" study provides the most reasonable basis for attainment of the
proposed objectives and therefore for the development, structure and

iar^t ing of ihe maritime component of the Canadian l:orces during the
period L972 to 1985.

10. Although estimates of both overall capital cost,and.of the
cash-phasing -e capital expenditure are based on the best data
available to the department, these estimates axe at best an indication
of the rough orders of magnitude invoLved and of the relative costs of
particular options. Cashlphasing, in particular, is highly sensitive
io the pointi at which decisions are taken both to request proposals
from iniustry and to plag-e.*c-ontracts. Tgta.l costs are, obviously,
sensitive to decisi.oni as to both types and numbers of equipment to
be purchased and to the offers received from industry.

11. It is likely that if a decision were taken now to seek proposals
from industry for a long-range Patrol aircraft and, if after analysis
of these proposals, program definition and other stePs leading to
selection of an aircraft, a firm order were placed, expenditures on

this program could be expected to peak_dt11lng a perigd o{ three or
four iisEal years, probaLly between t974/75 and L978/79 during which
deliveries of airirift were being taken. During these years, therefore,
a high level of capital expenditure on maritime force equipment could
be eipected and a i"rge priportion of an expanded departmental capital
budgei would need to Ue |roviaed for these programs. Towards th6
end of the period Lg72 t; 1985 both total capital expenditure on maritime
force equipment and the proPortion of the total _capital,budget-
allocated io maritime pr-ograms could be expected gradualLy to level
off at a some what lower total. A major pioblem arises from the fact
that other laige capital equipment Prograns, such as replacements for
pr"runt air deience interceptbrs and tactical fighter aircraft'and
ior HERCULES long-range tactical tfansPort aircraft, are in sight :

during the periof, betieen L972 and 1985. Requirements for these
other programs are not yet.fully defined and-it is not, therefore,
possibie it tf,ir time to forecast how their financial inpact would

pn"." into the overall capital expenditure budget'

f. Uncertainties as to the long term future and likely'
budgetary constraints both militate against the acquisition
by Canada of a wide range of equipment highly specialized
to the performance of particular tasks. l{herever it is
economically possible, therefore, equipment should be
chosen for the maritime forces rvhich is flexible and
versatile in empJ.oyment and which can readily be adapted
to new requirements as they arise.
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RECONTUENDAT IONS

L2. It is recommended that:

a. a submission be made to the Cabinet seeking:

(1) approval of the objectives for the future development,
structure and tasking of the maritime conponents of
tl're Canadian Forces proposed in chapters 2 (page 11),
4-(page 41), 5- (page 541 and 6-(page '59) respectively
of this study"

(2) agreement that a combination of tasks, capabilities
required, ffid 1eve1s of erfort approximating those
presented in maritime force structure l"Iode1 IV
summarized on page 75 of this study represents
a sound basis for future maritime force planning and
programming within the Department of National Defence.

(3) approval of the issue to manufacturers of suitable
aiicraft of a request for proposals for the supply
to the Canadian Forces of a new long-range patrol
aircraft, responding to a Canadian Forces
specification based on the analysis of capabilities
required provided in this study and agreement
that proposals be solicited respectively for supply
of 22 to 27 such a.ircraf t.

(4) direction that (1) following the receipt and analysis
of proposals from the aircraft manufacturers by th,':
Department of National Defence jointly with the
Departments of Industry, Trade and Commerce and of'
Supplies and Services, the Department of National
Defence report to the Cabinet as to the number
required, type, and characteristics of the new Iong-
range patrol aircraft offered by the two most responsive
proponents; (2) following contract definition, based,
on study of the two most responsive proposals, th'e
Department of National Defence, after consultation with
thl Departments of Industry, Trade and Corunerce ahd
Supplies and Services, make recommendations to Cabinet
as to the aircraft to be selected for procurement.

that the Department of National Defence undertake technical
studies, including studies of cost-effectiveness, and,
following their completion, make recomrnendations to
the Cabinet, as to the number, tfPes and mix of surface ''-

ships and submarines which should be procured or maintained'
in iervj.ce during the period 1972 to 1985 taking into account'
the decisions of the Cabinet in resPect of recommendations
a. (1) and (2) above.
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APPENDICES

A. .A}IALYSIS OF OPTIONS FOR SI'RT/EILIAI{CE IN THE

B. AI{ALYSIS OF OPTIONS FOR CAT.IADIAN COOPER,N$ION
WITH THE USA IN NORTH AI.IERICAN MARITI},IE
DETENCE

C. MAJOR MARITI},IE EQUIPMEI\TTS

D. ANALYSIS OF EQUIP},IEI{T REQUIREMEMS FOR MODEL
FORCE STRUCTURES

E. SUI&IARY OF FINDINGS OF STUDIES AND ,A}IAIYSES

IINDERTAKEN WITHIN THE DEPARTME}IT OF NATIONAL
DEFENCE RESPECTING CONTINI.IED OPERATION OF

ARGUS AIRCRAFT
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ANALYSIS OF OPTIONS

IN THE PROTECTION OF

APPENDIX A

FOR SURVE ILI^A.NCE

CANADIAN SOVEREIGNTY

Maritime Areas south of 600ll r,e!fg4g

OPTION AI.I

l. This option proposes to maintain the capability to suppcrt the
civil regulatory agencies in the surveillance of the areas of canadian
maritime jurisdictior, o1 the East and West coasts south of 600 North
latitude approximately at the levels currently provided by llaritime
Command.

2. The Canadian Forces },laritime Cononand has, since 1969 and in co-
operation with local rbpresentatives of the civil regulatory agencies,

carried out a program of surveillance on both coasts over Canadals

territorial sea, exclusive fishing zones and continental shelf' In 1971,

the only year for which adequate daEa is available, Ilaritime Command

employed ipproximaEely 2500 hours of TMCKER aircrafE flying time and

"pp.o*i*"teiy 23oo hours of ARGUS aircraft flying time for surveillance
;;'.;;;; .."r" (which is equivalent to about 5OO,OOO nautical miles).
The requirement, under this option, would be to continue approximately this
level of surveillance.

OPTION AI.2

3. The purpose of Lhis option is to maintain the capability to
support the civtl regulatory agencies in surveillance of the areas of
Canadian maritime 3uiisdictiot o. the East and West coasts south of
OOO llortn latitude to the full extent requested by t,he Departmenf, of
Energy, Mines and Resources, Environment Canad'a, and t'he Ministry of
Transport. ,

4. paragraph 26, Chapter 2 of this study provides the detailed requirements
for maritime surveiitancl that were requested by t'he Department' of
Energy, l"lines and Resources, Environment canada and the llinistry of
t.rr.,"port. The predominant requirement was that expressed by the Ministry
of Transport and, as a result of further discussions, it was possible to '

specify tn. fotlowing schedule of flights that would be required to.meet

their request,ed level of surveillance 
'
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a. East Coast

(i) Sununerside - CaboE Strait - Anticosti (south)
Anticosti (north) - Summerside = 800 nautical
miles, daily flight.s.

Q) lmmediate approaches to Halifax Harbour = abouE
120 nautical miIes, dailY flights.

(3) Immediate approaches to St Johnts Harbour = about
120 nautical miles, dailY fLights.

(

(4) Halifax - South East Nova Scotia coast - Bay of
Fundy - Northumberland Strait - Canso Strait
Halifax = 750 nautical miles, twice a week"

(5) Halifax - South Newfoundland coast - St Johnrs =
710 nautical mi1es, twice a week.

(6) St Johnts - Strait of Belle Isle - Summerside -
Halif ax = 920 nautical miles, tvrice a week.

b- West Coast

(f) Comox - Strait of Georgia - Juan de Fuca Strait -
Comox . 300-nautical miles, daily flights.

, (D Comox - w€st Vancouver Island - west Queen Charlot't.e
Islands - Dixon Entrance - Prince Rupert = 620
nautical miles, 3 times a week during September to
June and dailY during JulY, August"

(3) Prince Rupert, - Hectate Strait - Queen Charlotte Sound

- Comox = 510 nautical miles, 3 times a week during
September to June and daily during July, August.

a

Total = 1,000,000 nautical miles Per year

Because of the similarity of tasks, the scheduled surveilianc.

SECRET
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2

for.fisheries protect,ion requested by Environment Canada can be carried out
at the same time as the scheduled surveillance for pollution prevention is
being done for the Ministry of Transport. Hence Environment Canadars

"p""ifi"d surveillance requir,ements over the Gulf of St. Lawrence, Bay of
Fundy, and Pacific Coast, whieh amounts to 200,000 nautical miles of flight
paths per year, can be met during the flights over these ardas for the_ .

Mir.,i.t.y of Transport. It is estimated that Environment Canadars require-
ment for air surveillance over Georges Bank would be 10,000 nautical
miles of flight paths Per Year.
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6. It is assumed also Ehat, in carrying out surveillance flights, the
aircraft will -divert from its track when necessary to conduct a close
investigation of a suspected pollution incident and gather such information
as is necessary to permit interpretation by regional authorities. The

expect,ed number of such diversions is based on the average shipping
densities in each of the areas concerned, and the average tirne allowed for
rhe diversions is estimated to be sufficient to allow the type of informaLion
required to be--co1-1ecEed.- Thus-..the -annual survei-llance task, as indicated
by Ministry of Transport for pollution preveni.isR,"consists-of a total
fiight path of 1,000,000 nautical miles plus a calculated allowance for an

expected number and average duration of diversions from this path'

7. This annuaL flight path mileage can be translated into annual flying
hours required by assuming aircraft performance characteristics, which if
based on the Canadian Forces TRACKXR aircraft, currently employed on

operations of this nature, would be speed = 140 knots and range/endurance :
840 nautical miles/6 hours. Using these values it has been deduced that, annual
coverage of territorial waters and fishing zones on the East' and West' coasts
would iequire about IITOOO operational flying hours per year by such aircraft'

B. It, should be noted that, in the above calculations, no allowance has

been made for transit time from base to commencement of surveillance task.
In a short range aircraft, such as the TRACI(ER, this simplification is
reasonable only if a number of bases are available on the East and West

coas t s

9. The continent,al shelf area beyond that covered by the surveillance of
territorlal waters and fishing zones amounts to about 200t000 square miles
and assuming that detection is possible up to 20 nautical miles on either
side of the aircraft, the length of a flight path required to provide
coverage of this area is about 5,000 nautical miles. The Department of
Energy, llines and Resources has stated that surveillance coverage of this
g".,"i"i area is required once a month from May to OcEober. However, within
this area there "t" t*o special areas in the Gulf of Maine (about 19,000

,qr"." miles) and south of St Pierre-Miquelon (about 35,0000 square,miles)
requiring surveillance coverage once every five days, or six timtss a

month. Thus surveillance of these two special areas is required five times
a month, in addition to the once-a-month coverage of the total cbntinental
shelf area. The length of flight. path required to provide coverage of the
GuIf of L1ain area is about 500 nautical miles and for the St Pierre-Iliquelon
area is about 900 nautical miles. To get, t,o and from these areas to conducE

the surveillance flights, €here is a round transit dist,ance of about 400

and 700 nautical miles respectively, so that if special flights are made

for this purpose alone, the total flight, distances will be 900 and 1600

nautical miles respectively. Hence the total annual flying requirement iS

about 100,000 nautical miles
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r0. A long range patrol aircraft is considered necessary for continental
shelf surveillance since its long endurance permits more efficient area
coverage lhan does a short range aircraft. Assuming the following aircraft
performance characteristics which are similar to the Canadian Forces ARGUS

aircraft, of speed:200 knots and range/endurance:3500 nautical miles/
18 hours, and that, during the area surveillance flight, an allowance is made

for an expected number of diversions from track and an average durat.ion for
each diversion, the once-a-month total area coverage of t.he.-continenEal.,Shel.f
wouLd require about, 35 operational flying hour-s per monLh, the, additional
five times a month coverage of the tlro special areas would require about 61

ooerational fLying hours per monEh and the total transit time, if special
purpose flights are made to the special a:eas, would be 28 operational,
fLying hours per month. Thus the total monthly operational flying by ARGUS

type aircraft for continental shelf surveillance amounts to 96 hours on task
plus 28 hours in transit"

11. If a modern aircraft is considered for replacement of t.he AI.GUS,

some advantage can be gained from a higher speed capability and a higher
utilization rate. For example, transit. speed could be as high as 450

knots (in the case of a Boeing 707 type), however on-task speed should
not, be greaEer than about 250 knots for useful surveillance to be conducted.
Using these values results in a requirement for 84 hours on-task plus 12

hours in transit per month.

Arctic Surveillance

OPTION A2.I

L2. The purpose of Lhis option is to mainEain the capability to suPPorE

the civil regulat,ory agencies in aerial surveillance of the Canadian North
to the full extent proPosed by Ehese agencies and, in addition, to perform
such general survelllance of the whole area as may be necessary to maintain
proficiency of aircraft crews and to demonstrate their capability to carry
out such operations.

13. Paragraph !.g, Chapter 2 of the study contains t,he specific requests for
assistance in surveillance of Ehe Nort,h which were received from Environment, Canac

and the Department of Indian Affairs and Northern Development. "The

esrimated length of flight path to do aerial surveillance related to
exploration .r,d explitation as requested by Department of fndian Affairs and

Noithern Development, is about 14,000 nautical miles measuied from-an Arctic
staging base (fiobisher Bay in the east or Yellowknife in the west). The

t.ransit, distance involved is about 2,300 nautical miles (Greenwood to
Frobisher Bay or Comox to Yellowknife). Weekly flight,s are requested
during open water, normally August, and SepEember. Hence the annual'.require-
ment would be about 150,000 nautical miles.
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L(+. For the purpose of ice reconnaissance observations, Environment
Canada requires three flights, one in each of April, May and June along
predetermined flight paths starting and finishing at Churchill, Manitoba,
estimated at approximately 7,000, L41000 and 8,000 nauE,ical miles
respectively. Transit to and from ChurchilI would add 3,200 nautical miles
to each flight for a grand Eotal of 40,000 nautical miles.

l-5. In conducting aerial surveillance- for exploration and exploitation, .- -.

i-t is assumed that di.versions from track will be- necessary to- carry out, close
investigation of surface activity. Using performance characteristics
s:-nrilar to the Canadian Forces ARGUS aircraft, each surveillance flight
requires 84 hours on task time plus 12 ho::rs transit time. Nine such
flights at weekly intervals would be required for a t,otal of 860 operational
flying hours per year.

16. The ice reconnaissance observation flights are assumed not to require
diversions from track and if flown by ARGUS aircraft would require 51, 86
and 56 operational flying hours respect,ively (including transit time).

L7. Paragraph 29, Chapter 2 of the study discusses the requirenent of
National Defence to carry out aerial surveillance in the North, which is in
addition to the requirements of Environment Canada and the Department of
Indian Affairs and Northern Development. In maintAining profi.ciency of
aircraft, crews and to demonstrate their capability to carry out such operations,
it is estimated that 32 flights of approximately 16 hours duration on task
and covering about, a 3200 nautical mile path, would be required each year.
Hence, including a 2300 nautical mile transit distances for each flightt
the annual requirement, would be 180,000 nautical miles (t3OO operational
hours per year by ARGUS-type aircraft, which includes an allowance for
diversions from track for deLailed investlgations).

18. The total annual flying for this option amounts to 2300 operational
hours for ARGUS-type aircraft or 1700 operational hours by a modern long
tange patrol aircrafE.

OPTION A2.2

19. The purpose of this optlon is to maintain the capability'to support
the civil regulatory agencies in aerlal surveillance of the Canadian North
to Ehe full extent proposed by these agencies and, in addition, t,o carry
out surveillance such that 75 percent of the totai area in'which there is
littte human activit.y will on an average be covered once every two months
and the remaining 25 percent of the area will on an average be covered
twice monthly.

',- ,

20. As determined in paragraphq 13 to 16 above, the annual lengths of
flight tracks required by Environment Canada and the Department of Indian
Affairs and Northern Development are 40,000 and 150,000 nautical miles.
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ZL. In addition to departmental requests for surveiLlance, this optlon
also includes the National Defence requirement for general Arct,ic
surveillance with 75 percent of the total area covered once every two rnonths
and 25 percent of the area covered tlrice monthly. fhe Arctic Archipelago is
esLimat,ed to cover an area in excess of I,200,000 square miles, and assurning
a satisfactory level of detection is possible up to 20 nautical miles on
either of the aircraft, !t can be shown that the annual flying requirement
would be -370,000 nautical-nrile-s.*. Assuming.tha.t-during the area surv-eillance
flight allowance is made for an expected number r..f -dluers.ions. irom track-..
and an average duration for each diversion, surveillance of this area by
an ARGUS-type aircraft, according to the above schedule, would require 205
operat,ional flying hours per month (incluCing transit tlme) o r

22. Total annual ftying in the Arctic for this option therefore amounts
to somewhat more than 3,500 operational hours if flown by ARCUS-type
aircraft. A calculat,ioo of a similar nature but for a modern long range
patrol aireraft leads to a requirement fot 21800 operational hours Per year.

fil0ri9"l
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A}.,IERICAN MARITIME DEFENCE

Investigation- of -Fixed Array Contacts

OPTION 82.1

l.ThepurposeofthisoptionistomaintainthePresent'Ievelof
effort for the estimated life of the present maritime Patrol aircraft
S l aaf

z. Maritime conrnand are currently programned:nto carry out 2000 hours

flying annually in the resolution of ambiguities arising from cont'acts

obtained by the existing sosus installations. Ihis option would permit

maintenance of the preslnt level of effort at least until L975'

Thereafter, tr,e-operational flying hours available in. the ARGUS' fleet
as a whole would iegin to decline rapidly' While such means as

cannibalization of iart of the fleet wourd probably permit this level

of effort to be maintained for a few more years after L975, this would

deper,a on the aegree to-which it was accorded priority in relation to
other t,asks and lime was diverted from such tasks. The ultimate effect
would be to reduce the amount of effort possible in nat'ional surveillance

tasks or in the overall level of cooper"tio., with the USA in sub-surface

surveillance of the Atlantic and Pacific approaches to North America"

OPTION B2.2

3.Thepurposeofthisoptionistomaintdinthepresentlevelof
capability ttrougt,out, the period f972-1985'

t+. To maintain the present level of capability for contact investigation
ar 2000 hours of flying would involve either of tire following cturses of

action i '

3o modernizat,ion of the ARGUS aircraft, including
onboard systems, to permit it' t'o keep pace with'
improvements in submarine characteristics ;

b. replacement of the ARGUS aircraft by a modern long

range Patrol aircraft'

ANALYSIS OF

WITH THX USA

OPTIONS
IN NORTH

5. This option would permit Ehe present amount of cooperation with the

usA ro conrinue ;;.;;;;;"1 tr,. p.iioi LgTz-Lg1s, and wourd permit ',can'ada
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in the Canadlan areas of
(the Cenlel{t and MARPAC

to carry out a
responsibilit.y
"reas).
OPTION 82.3

6. The purpose of this option is to optimize t'he capability to
back-up the SOSUS installatiors covering the approaches t,o Canada taking
into account planned improvernents in SOSUS coverage

l. lt i_s estimated that. an average of at least one contact per day
from t.he present SOSUS coverage in the CANLA.IIT area requires lnvestiSation
to resolve ambiguity. ln the I{ARPAC area the corresponding raEe of
contact investigation is about one per week. With planned improvements
in SOSUS coverage, t.he requirement for contact, investigation in the
CANII,NT area is expected to increase byrabout 50 percentb an average of i.5
contacts per day.

o In the CANfANT area, the average transit distance from Greenwood

or Summerstde to the Iikely area for contact investlgation with Present
SOSUS coverage ls about 800 nautical mlles and ttme required on Eask to
complete an investigation is estimated et about 6 hours. Assuming ARGUS

characteristics, one l4-hour sortle per contact ls requiied. Assuming
modern LRPA characteristics, one I0-hour sorE,ie per contact ls required.
In the additlonal area expected to be covered by the new SOSUS installat,lon
in the North West Aclantic, average translt distance will be about 1200

nautical miles and time on task wtll be the same as for Present'SOSUS.
Thus annual operational f lying for conEact investigation in CAllLAl'IT is
given as follows:

9. ln the MARPAC area, average transit dlstance and time requlred on

task are about 900 nautical miles and 6 hours respectively" Thtls annual
operarional flying for contacE, investigation in I4ARPAC is glven as follows:

ARGUS

Modern LRPA

ARGUS :
Ilodern LRPA =

= 8400 hours
= 5850 hours

2550 hours
1550 hours

Surveillance Su lementinc Coverag,e of Flxed Arrays

OPTION B3.I

To maintain over the long terni, capabilities for sub-surface
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surveillance sufficient to prevent regular undetected use
hostile submarines of those sea areas off Canada's coast
has sovereign or jurisdictional int,erests.

158,000 hours
100,000 houis

APPENDIX B

by potentially
in which Canada

11. The provision of sub-surface surveillance to supplement SOSUS, ie,
in areas where no SOSUS coverage exists, could be achieved by long range
patrol aircraft, using passive listening sonobuoys, operating in areas

_disCant froln areas..of Canadian jurisdiction" Two possible methods exist,
...the first being to cover an area equivalent to that vrhich would be covered
by a SOSUS array in lieu of the proposed installat,ion, and the slcond bei-ng
lo establish a barrier to provide surveillance against the approach of
submarines toward.s areas of Canadian interest.

L2. In the first case, assuming assured SOSUS detection to a range of
l50nautical miIes, area coverage required by aircraft would be equivalent
to the area of a 150 nautlcal mile radius circle. A field of about 100

sonobuoys would be required to cover such an area. Since one aircraft is
capable of continuous monitoring of about 16 sonobuoys, six aircraft
continuously on t,ask would be required at an average dist,ance of abouE
1,200 nautical miles from Greenwood. Thus, for each aircraft on task,
four sorties per day would be required. The annual flying required is:

It should be noted that the flying hours calculated above represent the
minimum'requirement for area coverage since a detectlon range of 150

nautical miles has been assumed for SOSUS. In fact, detection ranges very
much in excess of 150 nautical miles are achieved by SOSUS in many case8.
While such an effori would not be contemplated, the calculations serve to
illustrate to some ext,ent the benefits to be galned by the installatlon of
a SOSUS array ln the Northlant area.

1"3. In the second case, a barrier type surveillance system could be

monitored by a single aircraft on task at an average transit distance of
about 500 nautical miles. Two sorties per day would be required' for
continuous surveillance giving the annual flying as followe:

12,000 hours
10,200 hours

fhe very large amount of effort required by either of the above tvo
survelllance methods makes them unettractive, partLcularly as neither method
would be as effectlve as a SOSUS array. .. .

L4. An alternative to provislon of surveillance in areaa distant irom
areas of Canadian jurisdict.ion is to provlde a survelLLance syst,em which
can be operated vithin the areas of Canadtan jurisdtctlon. Such areas are
shallow water areas where no SOSUS coverage exists. Two possible ways of

/'\
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a- surveillance capability can be considered:

a moored sonobuoy system of the barrier type appears to
be feasible as a basic sensor system. The sonobuoys in
the barrier operate in a passive mode on a continuous
basis and record detection information which can be

gathered by an aircraft flying within radio range of the
buoys. Interrogatien ,sf th-e b-qqys is- no1q19l-Iy- garSied
out once- a day. Thus one aircraft sortie PeE -d-ay. wouLd

be required with a return transit distance of about 1,000
nautical miles and a time on task of B hours. The annual
operational flying required fcr chis task would be:

a.

ARGUS (13 hours x 365 daYs)
llodern LRPA (I0 hours X 365 daYs)

ARGUS =
Modern LRPA =

SECRET
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' 4,750 hours
- 3,550 hours;

b. a second method of providing surveillance is by use of a

submarine at a focal point in combinat,ion with aircraft
laid short tife free-floating sonobuoys. . The submarine
would be stationed close to t,he edge of the continental shelf,
Iookine into deep water and at a poinL (probably in the
viciniiy of +BoN, zrsow, as shown in the maP attached ac the
end of this Appendix, such that the most,Iikely transit
route for poEentially hostile submarines can be observed.
The submarine which provides,-th_e- surveillance capability
must, of course, be operated in a quiet mode to permit
its listening sensors to be used to best advantage. The

conventional submarine would require a period of about
3 hours per day for battery charging during whlch t,ime its
detection range is reduced by about one half. One

submarine on continuous operation would be required'
The submarine would provide coveraSe over the mosE likely
transit routes for potentially hostile target's and would
have a detecEion capability at least equal to and probably
greater than an aircrafE laid and continuously monit,ored,

f,assive sonobuoy field" The less like1y areas for trandit
routes should be covered by an aircraft laid short life free-
floating sonobuoy system which would not provide coniinuous
surveillance but could be operated to give a short duration
trsnap shott' surveillance capability on a daily basis. (ttris
system does not have a facility for recording and storing a

history of its detection informaEion, as in the case of the
moored sonobuoy sysLem). Operation of such a syst,em on a

daily basis would require one aircraft sortie per day as for
the moored system and the annual operational flying requ,i.red .

would therefore be:

41750 hours
3r 650 hours.

5u $ ut A (e-r 'J 
'*-

iSe cF

A: A llc,'; I P:.$ cI
{liiii ruL

ONLY)



.:iitlir'irii,

SECRET
(calleorffis oNLY)

Since the moorld sonobuoy system is still under
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the requirement of this oPtion.
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development in the United States,
selected in' determining

15. The two methods described in para 14 for providing sub-surface
surveillance against the undetected use of the continental shelf area
by potentially hostile submarines involve the use of passive detection.
This is sarisfactory- provlded-the--h-o-s!--ile s-ubEla-tlne 1s i-n 4ggp- w.at.er and

in-transit at, a-speed--such that its noise can be heard-.by-lhe-paSsive
sensors. If a hostile submarine was intent on proceeding to a point on

-;ie continental shelf, it would most likely do so at a slow speed not
only Eo avoid passive detection but also lo ensure safe navigation in
the shallow water. The passive surveillance system would then become

ineffective giving rise to a need for an active det.ection capability.
In comparison with passive systems, active systems"have'a severely
limited detecti.on range which makes them unsuitable for area surveillance
operations. Thus, if t,he passive surveillance system, having gained
ctntact with an incoming submarine, subsequently loses contact as the
submarine nears th! shelf area, it becomes nece3sary to employ an active
detection system as soon as posslble to search a relativel-y small area
of probabifity centred at the point at which passive detection was last
obtained. Such an active detection capability would be provided by a

desrroyer/helicopter combination. Obviously the size of the probability
area to be searched will depend on the time elapsing from loss of passive
contact to cornmencement of active search, an-{ 

-t-9 
keep this probability

area as small as possible, it is necessary th=at-the ship/heltcopter
system b.e on p.tttl. A mlnimum requirement is to have two DDHs on patrol
*iri"h can be diverted to a datum search. Since .euch a situatlon can occur
at any time, it is necessary to maintain continuous oatrol of the two DDHs'

15. The discussion and analysis of surveillance capabtlity required
under this option has so far been in terms of east coast operationS
where the continental shelf area to be protected'extends for a considerable
distance beyond territorial waters and ls strategically located such that
there is a much higher likelihood that. potentially hostile submarines
might tend to use' it. By contrast, the extent of the continental shelf
beyond territorial waters on the west coast is negligible and it is extremely
,-rr,iik"ly that sumarines with hostile lntent-would need to apProd'ch wiEhin
such a ..og" of the west coest. Cons'equentfy no barrier type surveillance
capability, either aircraft or submarine operated, has been included in
the analysLs. It is however desirable that at least,,one ddstroyer be
availablL for year round operational cornrnitment to provide an active
detection capability in deep water in the event that a submarine choosei's to.
operate in a quiet sPeed mode. '

OPTION B3-2

L7. In addirion to OPTION B3-1 above, the intention ls to maintain present
Ievels of cooperative'effort outside the sea areas of inrmedlate Canadian

sovereign or jurisdictional interest throughout the period 1972-L985'
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18. This option represents an incremental capabllity over the previous
oprion to the extent of maintaining present levels of cooperative effort
wiLh Ehe USA. The type of surveillance carried out is at long distance
from home base and is of a covert nature, for which the most suitable
vehicle is t,he Iong range patrol alrcraft. The required operational
flying depends on the expected submarlne trafflc ln the CAI'lIAllT and

PARPAC areas. Present trafflc levels are as follows:

a; - -Atlantic - '4 submarines on station, for 50 days
ffi"e of transit time) of which 2 t,ranslt
through the CAI'llAlIT area with one remaining on

station in CANIANT;
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h Pacific - one submarine on station for 50 days
ffii"e of transit time) wl-th t,ranslt taking
place through I'IARPAC. Y i

f9. It ls assumed t,hat surveillance for the PurPose of observing
submarine traffic flow will be covert, uslng passive detection syst'ems,

and since much of the surveillance takes place at long dtstance from
home base, the most suitable vehtcle ie a long range patrol alrcraft.

Submartne Trackinq-in Denmark gtralt

20. Slnce this optton ls concerned wtth matntalning Present levels
of cooperative effoit, rhe amounE of flytng required to provide surveltlance
for thl present level of submarlne trafflc tn the Aflantlc and Paclflc is
evaluated. The two submarlnes whtch ere expected to, translt through the
CAN11lm area would oass tlllough the Denmark Stralt b^efore reachlng CAIIIANT.

fa fE) it becomes necessary Eo

.ondrr.)/"irborne survelilaXe specifieaily for cracklng the submarlnes
passlng through the Strait. Alrborne operations for thts purpose are
tarrted out from a base in lceland. The length of submarlne track prior
to reachlng CANIANT 1s such that about 3 days of tracking is reqtilred. The

estlmated operatlonal flytng requlrements (from a base ln lceland) Eo

provlde contlnuous tracking of each submarine j.s bettveen 94 hotirg (ABGtrS)

I"i'ti+-i,.;;;-G;J;'"-rnp.c.i] 
- 

:

ZL. To malnraln each submarine on statlon for a 50 day period requlres
8 translts per year from the submarlnels home base. Thul,r fOr the two

submarlnes passing lnto or through CAI{IA}IT Eo their hotdfng'-statlons, t'here
wiII be 16 transtis per year through the Denmark StrAlt, and to provlde
continuous tracklng io. the 3 day passage throu8h the Stralt would requlre''.
operar,tonal flytng of. ber,ween t 5it0'tourf (lncuSl and 1350 hours (I'1od,ern.]RfA),

22. The tracking operaEion evaluat,eil as above ls, and would continue to
be, carried out joir,tly by Canadian And US forces and so it remalns Lo -':l

,JU")



23. After entry int,o
assumed to come through

ARGUS =
llodern LRPA =

ARCUS .
Modern LRPA tr

300 hours
270 hours

2r660 hours
1,890 hours.
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determine what proportion of the effort required should rePresent Canada's
conrributlon. It should be noted t,hat since the present traffic leveI Lr,
t.aken as 4 submarines on station, this tmplies 32 submarlne transits per
year r,hrough the Greenland - Iceland - UK gap towards the Atlantic. Thereicr
tracking of the two assumed submarine passages through the Denmark Stralt
,"pru"u.rts one-half of the total CAI.I/US survelllance effort requlred. lf it
is assumed that. Canada should provlde 10 percent of the total cooperatlve
effort in._thle. aqga, tle total Canadlan_operat,ional flying required is
20 percenl oJ. the flying-hours ca.lculated above:

ln order to keep a count of submarines in the Western Atlant,ic it may also
be necessary to conducL some survelllagce of submarines returnlng to home base

rhrough the Greenland - Iceland - UK gip. The amount of efforL required for
tfris furpose however, would be not more than one haLf of that required fqr
submarines entering the Western Atlantic.

Submarine Tracking tn CAIILANT

t,he CANIAIII area, the two submarlnes which,g,ere
the Denmark Stralt wltL be transiting in an area

O O Covert surveillrance -by l6ng \ange patrol
atrJaf.y' ie thereforeiequired to track-eaeh submali-ne for.3 ddys after
enterir/g CAlILAl.ll to supplqgrent the SOSUS covelage untll such t'lme as

addltional SOSUS arrays ari installed. The operational flying requtrements
to provide the tracklng 9f!9rt agalnst eaeh submarLne can be derlved

".,a'*ri" leads to a toial flying-tlme Per eubmartne track of 166

hours (UCUS) or 118 hours (modern LRPA), and 16 submarine transl"ts
per year through CAIIIANT wlll therefore requlre annual flylng as

follows:

The requlrement for survelllance of submarlnes returalng to
increase the above effort by at most 50 Percent'

Submarine Tracking in I(ARPAC

t'

home base would

24. For continuous tracking !n the MARPAC arear submarlnes are aesumed

to enrer in rhe vlctnity of t5O"W longltude, 52"N latitude and Proce..9 in
an east,erly direction. The estimated operattonal flylng requirements to "

provtde conrinuous rracking."f ;;;-;"uiliii" for thrle l"yt is betvreln 120

ho,rr" (ARGIJS) and 99 houre'(Modern LRPA)

25. The 50 day on-statlon perlod for a submarine requlres 8 transit's
per year from thl submarine I s home base. To provlde contlnuous tracking
of each of these 8 transits t,hrough MARPAC would require oPeratlonal
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flying as follows:

ARGUS (3OO I 2660 I 960) - 3'920 hours
Llodern LRPA (270 { f890 I 800) - 2,960 hours

with each of these totals increased by ,P to 50 percent if surveillance
coverage of return submarine transits to home base is to be included'

27. Ir should be nocei ttat ttt" "p.i"ii.""TltyGg ."'qnirda t-q qlar-.ncain

continuous tracking surveillance in the CANI-A'NT and MARPAC areas applies in
:iie presenE sit,uation where little or no SOSUS coverage exists' When the

new sosUS arrays are installed in cAl{lANT and }'IARPAC respectively,'the, amount

of surveillance for tracking would be reduced from continuous coverage to

once a day up-dating. Analysis of this requiremenE is Ereat'ed in the next
option. glorrg with the reduced requirement for tracking submarlnes however,

there is an increase in the requlrement for investigation of SOSUS cont'acts

to resolve ambiguities when the new arrays are installed' This requirement

was included in OPTION B2'3.

OPTION B3-3

28. The purPose
the coverage of the
taking into account
forecast increase in Soviet submarine dePloYments.

29.ItisassumedEhatproposedaddit'ionstothesosussystem't'obe
installed in the cANLAtlr ana MARPAC areas, wiJ-I cover most of the deep

water in each of these areas. I.t ls also assumed t'hat by 1978, t'he expect'ed

submarine traffic in CAIIIANT and MARPAC wlll have increased to t'he

following levels:

Bo Atlantic - 12 submarines on station, for 50 days

ffii"e of transit time) of which 6 transit t'hrough

the CANI,ANT area with 3 remainlng on StaLion in CAIIIAI.III;

b. Pacific - 6 submarines on st'ation' on, SO a111 
t

p"ttffi, of which 3 transit through the MARPAC area'
with one remaining on st'ation in }'!ARPAC'

30. Since the ProPosed new SOSUS installatton will not irnprove survej'llence
Iceland - UK gap, the requirgment forcapability in the Greenland

surveillance bY long range
conducted from Iceland will
submarines to track, three
the previous oPtion. This

of this option is to optimize the capability to augment

SOSUS lnstallatlons ctvering the approaches to Canada

planned improvement'in the SOSUS coverage and the

patrol aircraft in the Denmark St'rait and

continue, but with three times as mafly " '
times the effort 9ri11 be needed compared to.

results in annual operational flying as follows:

ARCUS =
llodern LRPA E

900 hours
810 hours
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vitth each figure increased by 50 percent if surveillance coverage of return
submarine translts to home base ls to"be included.

Covert Surveillance in CANLAI,|T

31. Continued tracking of submarlnes after entry into CAI'ILANT is now
based on dettction information acquired by the SOSUS installion covering
rhe (D (5 CANLA.I{T. Covert surveillaflce by long ratrge patrol
aircrift isliequired go- retlnq of -Imfrote-ilialccuraly-6f -the'i_qrt-9.!{r1U_ion

generated by SOSUS.

32. 0f the 48 submarine transits per year in CANI-A'NT expected by
L978, covert tracking of them all for the firsl three days after entering
the area is required, however lt ls assumed that, contLnuous tracking by
long range patrol aircraft can be replaced by a daily up-dating of
8 hours on-task. Assuming that three submarines wllL remain on statlon in
CANLA,NT, the remaining three wt11 contlnue to generate a requirement for
track up-dating until they leave CAIII3NI for more southerly destinatlons.
It is assumed therefore that t,he first three days of qoverage wtll
require an everage transit radius of 11000 nauttcal mlles'plus 8 hours
on task, whiLe the next, 3 days w111 requlre a:r average. transit radius
of 600 naut,icaL miles plus 8 houre' 6n task. 'Ttre annual operatlonal
flying required to provide this surveillance effort is:

ARGUS (18 hours X 3 days X 48 transits
I ll+ hours X 3 days X 24 translts) = 3500 hours

REI.EA SEI] UflOEP
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Itodern LRPA (19 hours X /+8 translts
l. tZ hours X 2 daYs X 48 t'ransits
I lO.5 hours X 3 daYs X 24 transits)

ARGUS

Modern LRPA

SECPST
(cANADrm-E-Yrs oNLY)

Transit on the first day is such that a moderrt LRPA had'tns'Ufficient
endurance to provirle 8 iroirrs on task ln one sortie, thus 2 sort'les each

with 4 hours tn task are requlred. A 50 percent increa'se ts to be applled
if return transit's are to be covered.

,,
33. .In addltion to the tracklng requlrements, lt ls further assumed

if.i. tt," .fri*. Jubmarines on station 'in the CAI{IANI area (continental

"ir"iri"riii-;;";;;.i-" ".q"irement 
for low-revellalert, covert'survei.ltanee

by i-ong range patrol airciaft slnce coverage by'SOSUS w111 at,r best'be poor.

It is assumed that three sorties per week will be'adequate'fot each

submarlne on station. The annual operational flying for this purpose

= 2820 hours

will be: '.'
(at 14 hours per sortie) - 61550 houfs
(at 10.5 hours per sortie) = 41920' hours' 

'.
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34. The capability requirement for covert surveillance to match the
future improved SOSUS and increased submarine traffic situation can be

summarized in terms of annual operational flying as follows:

ARGUS (900 I 3600 / 6,550)
Modern LRPA (810 / 2820 I 4,920)

ARGUS (43.5x2X8)=
Modern LRPA (33 X 2 X 8) =

APPENDIX B

o I1,050 hours
: 8,550 hours.

690 hours
530 hours.

. 
t*

included, these figures would be
2 2r6l'fi hours

If -relur.n .transits are-to be covered, these f igures wou1d. be ARGtls =
I3,-3OO - hours, and -Modern LRPA I l0 , 360 hours

-overt Surveillance in IARPAC

35. With a sosus array installed to provide coverage of the Gulf of
Alaska, airborne surveillance to refine the information obtained by this
array i" """tr*"d to be required on a basis-similar to that in t,he Western

Atlantic. One sortie per day for each of 3 days transit is considered
adequate for track up-dating of the two submarincs passing through MARPAC'

For the one submarine remaining on statlon in the MARPAC area, t'rack
up-daring for 2 days transit to staEion followed by low-IeveI alert
surveillance coverage of 3 sorties per week is required.

r. !.r

36. Assuming average transit radii of 900, 650 and 400 nautical miles
respectively for the ihree days of tracking with I hours on Eask per sortle,
the annual operational flying for 2 transits per 50 days Ehrough MARPAC

amount to:

37. For the one submarine remaining on statlon in MARPAC, 8 hours on

task per sortie is again assumed for both tracking to station and

on-stat,ion surveillance, for which the annual operatlonal fIying amount's

to:

38. The capability requirement for covert surveillance in thd MARPAC

area assuming improved SOSUS coverage and increased submarlne traffic by 
-

1978 can be sunrnarlzed in terms of annual operational fLy11e amount{'ng

to:

ARGUS =
Modern LRPA =

ARGUS -
ltodern LRPA =

2,L30 hours
1,750 hours.

21820 hours
2r280 hours.

If surveillance of return transits is
ARGUS = 31 310 hours, and Modern LRPA
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39. The total annual operaEional flying to meeE the capability require-
ment for this option is:

f il fr.i$E$ Ui$88fi
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13,870 hours
10,830 hours

SECRET
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ARGUS

Itodern LRPA

If-s_urveiilance of return transits is also required the figures would
become 16,610 hours and 13,000 hours for ARGUS and Modern LRPA.

40. The above assessment of flying requirements for this option is to
provide a covert surveillance capability which would be achieved by the use
of passive detection systems. As is the case of OPTION B3-1, the passive
detection capabitity should be augmented by an active detection capabilicy
in the event of loss of passive contact due to the adoption of a silent
speed mode by the hostile submarine. Since the submarine could adopt such
a mode at any time, the minimum requirement is to maintain two DDHs on

continuous partrol in CANLAI{T and one DDH on continuous patrol in IIARPAC,

which can be diverted to a datum search as quickly as Possible whenever
nece s s ary.

/+L - In spite of the anticipaLed increase in area coverage when the new

SOSUS arrays are installed, there will still be areas where this coverage is
non existent or regularly Poor, and areas in which oceanographic or
mer.eorological conditions will degrade SOSUS capability, notably in shallow
water and orr the edges of ice strewn areas. The capability offered by a

mobile sensor plaEform as opposed to the fixed SOSUS arrays remains an

addltional requirement in this option. The most suitable platform for this
purpose is a submarine because it can operate at, oPt,imum depth and optimum
location for t,he prevaillng conditions. As a contribution Lo this capabllity
it is considered that one submarine on continuous operation is required-

CRISIS SITUATION

42. The capability provided for peacetime surveillance in al| tasks
should at leasE be sufficient to meet an emergency situation vrhich could
result from heightened international tension. The capability required in
such a situation should include in the CAIILANT area, the means to maintain
continuous tracking of up Lo 3 submarines in transit, through CANI,ANT and

continuous surveillance for up to 30 days of I submarine remaining on

station in CANIANT. ln the I"IARPAC area, the requirement should include
the means to maintain continuous tracking for up Eo 3 days of one ;ubmarine
in transit through IIARPAC.

43. If surveillance is to remain covert, even in the above crisiS ,

sj-tuation, the long range patrol iircraft is t,he most suitable vehicle.
to conduct lhe surveillance. If however, the crisis is such that overt
surveillance becomes necessary (this could result from the submarinest
adoption of a silent speed policy when passive detection systems used

tl
!, ! ,,I0S
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in covert operations become ineffective), the most suitable vehicle for
t,his type of surveillance is the ship/helicopter combination. In these
circumstances, the use of active detect.ion systems and the presence of
surface vehicles will alert the submarine to its detection or possibility
of being detected, whereupon the silent speed policy could be abandoned
in order to use speed to escape the detection net. If this occurs, the
long range patrol aircraft capability is again required.

Cover*- Tracking ahd Surveillance

\L. For continuous tracking in CANI,ANT in the covert surveillance
situation. submarines are assumed to enter the area in the vicinity
of 40ow longitude, 58oN latitude and proceed generally in a south-
westerly direction. Thus the transit distance for an aircraft, to arrive
on task will decrease as the submarine proceeds through the area. Assuming,
ghe submariners average speed of advance through the area t,o be 10 knots,
then about 5t days elapse between entry into and departure from the CANLANT

area. The estimated operatlonal flying requirements to provide continuous
traeking of each submarine is between 258 hours. (ancUS) and 200 hours
(Modern LRPA).

45. For continuous tracking of three submarines through the CANISNT

area therefore, the operational flying requirement,s are:

SECRET
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780 hours
600 hours.
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:

flying rate 
-

and should not be,

ARGUS

Modern LRPA

46. For continuous covert surveillance of one submarine on station for
up to 30 days in the CAI{I,ANT area, a transit radlus of about 500 nautical
milesi from Greenwood is assumed. For continuous surveillance, the daily
flying requiremenrs are two sortles daily of L7.5 hours each by ARGUS

aircraft or three sorties daily of I0 hours each by a modern long range
patrol aircraft. thus, t,o maintain coverage for 30 days, the operational
flying requirements are:

47. The overall capabillty requirement for covert surveLlf.r,"" to meet
the posEulated crisis situation can be sunrnarized in terms of operational
flying during the one month period over which the crisis is assumed to
last as follows:

ARGUS (30 x 35)
Modern' LRPA ( 30 x 30)

ARGUS (780 I 1,050)
Modern LRpA (600 I 900)

- 1,050 hours
= 900 hours.

= lr 830 hours
- 1r 500 hours.

In such a crisis siEuat,ion. it is assumed that an emergency
would be put into effect. While this requirement is not,
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included in the requirements for any of the options, the calculation is
made to check that whatever t,otal fleet requirement results from the
accumulation of tasks to meet all maritime force capabiliry levels, there
must at least be a sufficient number of operational vehicles available to
ineet the crisis situation under emergency operating rules.

Overt Surveillance

48. In the e,v-ent that rhe'lubmaiind-dn sldtion on tlie lontinentai -thLlf
reduceds speed t,o a quiet operating mode (a very likely event) the capability
:i,:uld also exist to conduct active surveillance. For this purpose, a
minimum requirement is to heve four DDHE available to conduct, a search to
re-Iocate Ehe submarine and subsequently maintain contact with it.
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I'TAJOR MARITI}lE EQUIPMXNTS

t. The following categorles of major equipment have been
idenfi-fidd as thei possible candidates for lnclusion in the- force
sti"i[uie models developed to meet the required capabilities. Many

;t these are currently in operational use in the Canadian Armed Forces,
although several are still under developmer't in the USA.

a. Fixed surveillance sYstems:

(I) the Sound Surveillance System (SOSUS),

Q) the High Frequency Direction Finding Network (HfOf), and

(3) Over-The-Horizon Backscatter (orHs) Radar.

b. Satellites.

c. Ship-towed acoustic sYstems

d. Moored sonobuoY systems.

e. Aircraft:

(t) Long-range aircraft,

(2) Short/medium range alrcraft, and

( 3) Helicopters.

Surface ships i t

(1) general purpose ocean patrol/escort vessels vrhieh include
destroyers, fast patrol frigates, hydrofoils and surface
effect ships, and

(D special purpose ships which include ships capable of
operating in an ice enviroflment., fleet support and

, training ships.

Submar ine s.
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FIXED SURVEILI-ANCE SYSTE}'IS

sounci srrrvei llancc svstem (sosus)

Z- The principal fixed ocean surveillance system is the US-owned

sound surveillance system (SOSUS), which provides Iong-range defection
of submarines and ships by employing hydrophone arrays deployed off
the continental shelf to detect low frequency sound. This system is
totally d-ependenr _on the -r-adiatEd noiSe- outpuf of -targets ('surface'and
,rrU*"ri*u). ln the case-of submarines, each new class has b-ee"n ?-eveloped
i.ith a lower level of radiated noise, making acoustic detection more

difficult. Once detected, targets are idenE,ified and probability areas
est.ablished through subsequent, analysis. It is particularly effective'
in deep ocean areas, but can be adapted to provide shallow water

"or"r.g.- 
since it was first introduced in the mid-1950s, the SOSUS

system has evolved through two generations of equipments, and near-term
future improvements will constit,ute a third generation. Third generation
equipment, very broadly, consists of major changes in the arrays
themselves, in techniques of Eransmitting data to shore, and in great'ly
increased sophistication of information processing.

3. While the system is effective within those parts of the ocean

which it covers, it does not provide either continuous detailed tracking
of submarines or their localization with the degree of accuracy necessary
for Ehem to be at,tacked. The value of the SOSUS system is highly dependent

on the ability to interpret and resolve amblguitie"s in the data obtained
by it, and this must be aecomplished by the use of mobile systems in
conjunction with it.

4. The USA relies on the sosus system to a large degree for its
capability to detect and identify Soviet submarine deployments int'o the
North Atlantic and the Eastern Pacific Oceans, and to track them to their
patrol stations. significant eLements of this system in the Northwest
Atlantic Ocean are emplaced on the out,er slope of the continental shelf
off Canada, and two shore stations are located in Canada, one at Argentia,
Newfoundland, and the other which is manned and operated by the,Canadian
Forces, at Shelburne, N.S.

High Frequency Direction Finding Network (HFDF)

5. The ot.her major fixed maritime surveillance system, . in which
Carrada has a part, is a network of land-based high frequency direction
finding (fffnf) sEations, operated co-operatively by t.he USA, Canada, and

a number of aIIied countries. This network provides the capability of
detecting and fixing the source of electronic emissions froin maritij':.
forces operating on or above the surface of the oceans. canada provi.des

and operates three important stations in this network, including one in
Bermuda. It should bL noted that the HFDF network is part of a sysEem
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9. Passive acoustic to*ed arrays provide
ships comparable to thaE of the moored buoy

which fulfils important functions, in joint defence other than maritime
ones.

Over-The-Horizon Backscat,t,er Radar (OtHn)

6. The Over-The-Horizon Backscatter radar system, which is in the
course of development as part, of the United States modernized air defence
concept, has demonst_rated c9g1i_{gra.}_!e_gap{i}ity to detect moving surf ace

targets-at very-long r.aqges. Some expeiimencal work is in-prblies5 in
the United States to explore the linrits of this capability.'-fhe work is in
a.1 early stage so that the OTHB radar is not considered as one of the
options in the motlels, but, it should be kept in mind that one of its possible
benefits may be t,he capability of very long-range detections over water of
noving surface targets.

SATELLITES

7. A number of countries are using satellites for surveillance and
reconnaissance. These satellites are usually designed. for specific
purposes, such as searching for specific objects like missile sites over
relatlvely small areas so that low orbit, short,-Iife syst,ems can be used,
or for det,ecting large hot disturbances in the atmosphere such as missile
launches which invotves the use of satellit,es with infra-red sensors.
The capability requirements presented in this study, however, are for
surveillance of a varie,ty of small t,argets over ext,remely large areas, which
would dicEare high-orbir (300-400 mite) long;fife (2-3 years).systems prorriding
that high resolut,ion of discrete objects were possible from those altitudes.
Thie in turn would require ground evaluat.ion centres and data read-ouE from
satellltes. Present systems do not have the requlred resolution, and until
this is achieved, satellites must remain only a future possibillEy for this
type of surveillance. Satellites do have the potential of providing a

"L"rlru 
data link for surveillance systems such as moored sonobuoy systems,

and therefore could provide useful cornntunicat,ion potenEial.

8. Apart from the unavailability of a suitable system, saLellires
have a number of diadvantages: their sensors cannot penetrate g,loud
coverl unless t,hey are fitt.ed with IR sensors, they cannot Penetrate
darkneps; they can not identify anomalies such as are Postulated to- be

,of concern to Canada. In sunrnaryr't.he satellite is not a Practicable
surveillance system for the I970s, although it is likely t,o be of
considerabte importance as a means of tactical warning of ballistic
misslle launches. .

a detector capabilitY fof
fields or free floating
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SonobuoybarrlerscurrentlyinusewiEhinmaritimeforces,buEsuperior
to the other two systenrs in thai they have a better directional capability'
These arrays can uL tovred from speci.Llty adapted submarines or from any

ship capable of operating on Ehe opu't ot""n' A disadvantage to this

system is that thl ships are resEricted to a sPeed less Ehan I0 knoEs

uririt"t the arraY is sEreamed'

I"IOORED SONOBUOYS

10. A;;i;; of ioored-"orobroys-is under deveropment in the United

scaces whic,h offers promise i" pit"iding a readily deployable Iong-life
moored sonobuoy field. fne buols are bling.develtped to be,air launched'

Theyareofcomparat,ivelylargesize,andwillbecapableofcontinuous
operat.ion.for plriods up to a year. Normal read-out from ghe buoys may

be accomplished by sat.ellite daia 1ink, or by high-altitude, high-speed

aircraft monitoring sYstems

AIRCRAFT

LonF Range Aircraft
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ll.Thesearemulti-englnedalrcraftwitharangeintheorderof
4000-5000 miles. Their size, to provide range, permlts them to carry

both survace and sub-surfa""'"rrrruillance sensors qnd weapons' Ilence'

-_ _- rhey ""r, "orrtf;;";;-to-*o.t 
of,.the maritime tasks if equlpped with a

fullcomplementofsensors,.,'a"'"capableofoperatingilbothhigh
and low altitude and speed regimes. Ltng-range aircraft have part'icular

virtues i.n operatlng in """i;;li:"-lilh-itre 
sosus system' because thev

can be used at ranges i" u*llt.-oi 
-rOOO 

miles from base to confirm and

IocallzeSosuscontacts.TheirgreatrangeandcapaciEyfgrsensors
permiEs them to be used to l""i"Ia surveillance in areas of poor sosus

coverage. The same "t"tt"t,".isUics 
make them good at classification of

submarinetargetsand,inmanycircumstances,at.trackingthem,ifthe
aircraft are ProPetfy "q"ipP"i' 

They have t'he ability to control

submarines, if they are fitted with appropriat,e weaponsl and if equipped

with an air-to-surface *""poi, they ctuld engage surface -vessels' 
Their

abiliry Eo operare at low ,iiia"au, combined with th"tr fitment with

systemsforaccurateall-weat,hernavigation,enablesthemtocarryout,
the visual or photographic ou""rrr"tion and l-dentification required to

derect intringlmenr! oi Canadian Iaw and jurisdiction at sea'

Short and Medium Ran8,e Aircraft

Lz.Alltheshortandmediumrangeaircraftusedatpresentin
maritime *oit uy the Armed Forces were designed to be operaLed from'

aircraft carriers. ro. ""rtrir1 
a."k", the aircraft are as oPerationil-ly

effective when used rr, "on1rir,.ai;" 
wiih aircraft carrlers' as t'he large'

land-basedaircraft,butoncet,heyareoperatedfromshore,theylack
bothoperatlonalsuPportfromthecarrier,andtheranseandendurance
topermitt,hemtooperatefarfromshore,andt,husthelreffectiveness
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for many tasks !s reduced in comparison with fully equipped long-range
aircraft,.

f3. However, there are cert,ain maritime tasks which can be

accomplished effeetively by short-range aircraft operating from shore,
and they become options to consider for those taSks Ehey can perforrn,
providing bases or staging polnts are available on our long coastlines.

HeI iCopters-

L4. Marittme helicopt,ers are a special category of short-range
aircraft. Beceuse of t,heir characterisLlcs, they do not require large.
aircrafL carriers for them to be operated far from shore. They can
successfutly be operated from destroyer-size ships, or even less sophis-
ticated vesselg. Their main capabilities lie in their ability to extend
surface ship sensor and weapon capabilities in surface surveillance,
submarine locallzatlon, screening of shipplng from submarlne at,tack, ard

submarine k111 capability. A eapabiltty against surface shipping can be
buttt in, and search an$ rescue capabiltty is lnherent in the vehicle-
Light observation helicopters can also be operated from ships and, in
some clrcumstances, could be usefully so employed for visual or photographic
surveillance.

SURTACE S}IIP$

ti.-" Of .tf ihe units in the maritime inventory the surface ship
represent,s the uni! with the greatest flexibility of employment and

veisatility. I.Ihlle not, able to conduct the very broad surveillancei that
can be ""riied out, by ai.rcraft, the ship is the only unit capable of
detalled, cloEe-ln strveillance ln areas of Potential violation of
Canadian !aw. Its ability to remain on station fbr extended periods
provides a round the clock, a.l}-weather, visible deterrent. The cornmand

and control system fit,t,ed in a surface shlp ts the key to any ship/ship,
ship/alr, shlp/Eubmarine co-operative undert,akrng whether military or
non-military, at, sea. The sonar systems fi|Led in destroyers, when

coupled with the endurance of these shi.ps, permlt effective tracking of
slower submarines for long perlods, and, if necessary, contrgl. In
addition to the f,oregoing, the surface-to-surface and surfaee-t,6-atr
weapon systeme in ships, perurit, them to carry out the classic.naval 'role
of control of shipping.

/
15. There is a wtde choice qf optional characteristics of vessels,
and options for systems available for shlps, and the options seLected
profoundly affect the shape and size of ships designed to eccormodate
them. Varlable characteristicsi include speed, polrerr range, endurgnce, ,-

stabllity, sea-keeping qualities and m4noeuverability. Variable options'
for syst,ems incLude types 'of sensors, armamenE selections, and

considerations involving embarked aircraft. These variables can be
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combined in,a very large variety of ways, producing a very large variety
of vessels. The method of discus.slon chosen in'this paper is to discuss
ships under two broad headings of general purpose ocean patrol/escort
vessels, and special purpose ships

L7. The importance of, the Canadlan governmentrs possession of the
capability to project tts authoriEy at sea was addressed in the main
study.Th6exten.Ltowhich.!tti"can.b9-.!9.ae..b.1ai5cr.qf.!-.-lie.e.b."'91-_
discussed. The. p_gincipal Eeans. -bJ-*Which a Igng-term continuous proj-eq.l_i_on
of authority can be achiev.ed at sea is by using surface ships

IB. The responsibility for providing this long-term continuous ,

projeetion of authority, is shared among the Department of National Defence,
and those other government departments and agencies which have specific
statutory responslbilltles to regulate activity in waters of Canadian
lnterest,. Chapter 2 of this study outlines the division of responsi-
btlity between DND and the other departments, which is that DND is
respon'sible for providing an adequate back-up, in the form of armed surface
patrols, to reinforce the civil, agencles should the need arise. It is
in this context, and in the context of Canadars defence requirements, that
surface shlps are discussed.

19. The Whit,e Paper, Defence in the 70s, emphasizes the need for
maritime forces to maintaln a general purpose capability. Warships
employed in roles associat,ed wi.th the non-miLitary challenge to Canadals
maritime interests and maritime jurlsdictlon requlre gun 'o-{'missile
armernent, to demonetrate a capability to enforce the wiII of the government.
They must, also, possess a reasonable capabtlity to detect, and defend
agalnst, a sub-Eurface threat, to ensure avallability for mult,i-tasking,
The present uneonverted Canadlan Destroyer Escorts or DDEs possess the
capability required.

20. The need for ice capable warshlps has also been expressed in the
White Paper, and dlscuseed i,n thb body of this paper. Shlps of this type
nnrst, be designed to achleve an adequate general purpose capabili.ty.
l.lhether or not they wilL replace or augment the current surface' fle6t
must be examined carefully. 

,
2L. Warships.whose employment will be concentrated mainly in the
rotes inherent in the Defence of North Anrerica and as part of Canadats
NATO contribution must possesE a high degree of gerteral purpose capability.
There .must aLso be sufficient of them on both coasts to be recognized
by both alLiqs and petential enemies 'as a viable force. The present DDI{
and modernized DDE of the Improved Restiguouche Class togeth.er with the
new DDH 280 class now under constructlon are exanples"of the surface, 

.

forces needed for these roles.
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22. In addit,ion to the above w.arships, supPort ships are required to
maintain as many ships as posslble at sea for -Iengthy periods by

provldlng at sea replenlshment and a degree of helicoPter and,shlp
maint,enance assist"n"u. The three Operational Support, Ships (AORs) of the
PROVIDER and PROTECTEUR classes are adequate to meet the current roles.

General Purpose Ocean Patrol/Escort Vessels

23. - fn rhq ev,*o1utio.n 6l aamb!"qr1tlonJ of-characferistilcs-of:*arships, - .

the destroyer-type continries to-hive a prominent place. It is the -- -'- -

snallesr type of- shlp whieh carl be provlded with a full range of general
purpose ""ilUifities. 

Evoluticjn of the type has led in recent years to

" "tip of around 4,OOO tons, irlth one or more helicopters and a

considerable Variety of weaPons,and sensors. Surface to surface armament

is represented by guns, being rapidly replaced by missiles; surface to
air armaraent is ietresented by missiles; underwater armament, generally
by torpedoes launched by rockets. Exampleo of this general t,yPe are the
Canadfan DDH 280 class, the US large destroyers and escorts, the Soviet
KOTLIN c1ass, and the Qri.tl,g\ Type 82. class.

..1 renrasent sur tment ln24. Becagse this typ.e of veseei rePresent such a large lnves
resourcesr ed becau'se-bf tne high cost of emp.loyinS 11S9 shipst companies,
cheap.er, but st,itI,'effeg.t,tv" "*r,bit"tions 

of chara?teristics are being
,o,rgi','t. The United States patrol frigate conceptr'a ship of about 3;400 ton,s,

the British later LEAIIDER cias", end the type 41 frigate, at about 2,500 tQns,

.r" .if exarnples which can give'the reader a feel for modern thinking about

surface shtpi. These types of ship, and other concePts such'as hydrofoil
craft and purface effect ships, all rely on advanced technology t'o achieve

small size, and small shipsr- companies, eombined with effectivelless. Canada

currently o1r"trt." 20 Destroyer-tyPe shipe, of which nine carry helicopt'ers'
Four new-heiicopter carrying desEroyers are due to enter service short'ly.
Between 1980 and 1985, L4 oi these ships wilt reach the end of their useful
life.

Spectal Purpoee.Yegeets 
, ,

25. Certain capabilitles, 'which are requlred in the collectlve-apaurfrties of tile whole qurface fl.eet, cannot-be provided in operat,ional
general purpose shlps without reducing their- value in operations to an

unaeceptable extent, ana it is judged thet 'these characteristtcs are bet't'er
provided in other vessele. TheEe characteristics'include f1e3! suPport,
toth replenishment and technlcal, pollutlon controll ice-capability, and

supporE of diving operations or the operation of submersibles' It may'

be posslbLe t,o "}Ui"* some of these iatter characteristics in a single
typl of vessel. Support of dlving operations reguires a speclally.. 

:-

equipped vessel.
:

Training Ships

26. Officers and men of the sea environment are t'rained both ashore

and at sea. Sea training is designed primarily to improve comPet'ence

and to enable personnel io adapt to the environment. The initial sea
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training of junior officers is done in small ships where they develop
skills in aLl facets of the operation of ships to a certain level of
competence. These officers then graduate to training destroyers to complet.e
their training to a level where they are qudlified to take charge of a ship
as a wat.chkeeping officer or, if an engineerlng officer, qualified to Eake
charge of a shiprs machinery. This level of qualificatlon equates Eo

obtaining. wings st,andard in aviaLion. The requirement for training vessels
t9 rlqlq_gp-e-reti.ggral..gnd Lechnlcal personnel to operate f leet units will
remain"-_ ji-tie proven lmpraitice-| !o Combine operations and basic t,rainin-g,
in ships, and if- a fleet of snips- is to be operated, a certain ProPortion 

-

i the fleet is requlred for t,raining of individuals. The existing force
is support,ed by 5.ex-minesweepers of which 4 are manned and operatlng at any
one time and 2- to 3 destroyers with reduced complements, depending upoir the
rraining load. Ships empl.oyed in this role are multl-tasked to assist in
surveillance patrols, malntainlng a presence, search and rescue and similar
operations. 

^ 
|, s ,,1 h - i

SUBMARTNES kajr \j.,*-J-L {"!'* ''ii,,c- b 5 '
\

2.7. Submarines have exceltent, surface and sub-surface deteetion
capabilities. Modern sensors, complete freedom of movement, and its
basically covert nature, rrake the nuclear-powered submarines (SSN), and

in part the battery-povrered Eubmarines (ss), one of the most effective
surveillance vehicles'in any marltime inventory. In the Canadian contexE,
eubmarinee provide vaLuable augmentation of the existing SOSUS operations
by deploylng tri those areae where SOSUS coverage is inadequate. These
areag could include Canadats arctlc and ice-covered'vratere where only the
nuelear submarlne ean play a meaningful part i.n boEh surveillance of
eurface and sub-surface activity. Nuclear submarines and conventional
submarines to a Lesser extent, are the most effective vehicles for
monitoring the movement,E of other submarines because they can operate
at opt,imum depth and keep Lhe intruder under observation by use of active
or passive sonars.

28. The present inventory of three British built r'Oberonil Class
submarines on ,the East Coast, and one old USN FLeet type subrnarine'
on the West, Coast are hard pressed t,o neeE the current training tasks,
consequently their availability f,or employment on operatlonal

"urreillance is very much lese.than the desirable leve1 and quite
often non-existeqlt. Therefore, to maintain an acceptable surveillance
capability at focal point,s three more dbdern submarines are needed.
The USN Eleet Class submarlne RAINBOW, acquired'by Canada for traini.ng
and operations on thi West Coadt,r ie rapidly reaching the p<iint r+hen it
will 6e no longer ".i" to submerie and rmrst, therefoie, be replaced by

29. The coEt of procuring and operating huclear submarines would
appear to preclude early acquisltlon; however studles should be
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continued to determine the feasibility of procurement in the future.
Therefore, procurement of further OBERON class submarines, which are
considered to be t,he most modern and effective diesel electric driven
units available from western sources would seem t,he most, logical sEep.
Qperating a submarine force of the same class is, also, more cost effective.
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4NALYqIS 0F EQUIpt-,rENT REQUIREMENTS FoR I"1oDEL FoRCE STRUCTURES

I. The aim of this Appendix is to show the relationship between
the capability options outlined in the body of the paper, and analyzed
in fur'ther detail in Appendibe5 A and B;-enA -tfie-alternarive -cosred' -'-.
force structure's given in the body-of the paper, by showing the
ietails of the building of.the alternative force structures.

2. In presenting the alternative force structures which are
ciiscussed in the following pages and summarized at t.he end of this
Appendix, there are important factors which should be borne in mind
by the reader. The alternative force stTuctures quote number of
maritime vehicles required to perform groups of defined tasks. These
numbers are illustrative onty, and are intended to give a fairly good
idea of relative costs of the alternative force structures, although
absolute costs quoted for particular force structures'should be treated
with caution. To obtain precise numbers, and costs, requires much more
detailed analysis than has been possi.ble in producing this paper"

For example, the number of aircraft to be purchased cannot be
determined until firm quotes have been received as to vehicle descriptions,
and performance guarantees. Factors affecting the decision o4 numbers are
related to airframe 1ife, rnonthly flying rate, and vehicle performance.
The costs of aircraft are relatecl to all the above factors, and, as welI,
a large nunber of variable factors related to details of an actual program.

4. Thus the alternative force structures to support the models, and
costs, although they are prepared with the best information available,
should be regarded as giving a general 'rfeelrr for the size and shape
of the Department of National Defence future part in solutions to
Canadats maritime problems.

FLYING RATES OF AIRCMFT qID OPEMTING RATES OF SHIPS AND SUBM.{RINES

5. Calculations of the numbers of aircraft, ships, and submarines
required to perform the defined tasks, are sensitive to the rate at
which aircraft can be flown, or ships operated, and to the. proportion
of time which is avail.able for operational tasking, to that which is
required for other tasking
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Airc]:aft F1ving Rates

6. The rate at which aircraft can be flown is nornally expressed
as the maximum number of hours that can be flown by the fleet as a

whole over a period, normally one month, reduced to a monthly flying
rate (MFR) pei aircraft.. As many factors affect"the aircraft
utilizati,on,. ,th9 f iying ra.te,f-oi aircraft in the inventory is. usually
establiihed''thrriug[*p.ric,tic{ bxperi€ncbl-FOf-'i:fI6'W-aiTcraft;'such--
as a replaceqreni'ioi;"tfre ARGUS, tli6 potential'nraximum flying rate
.-an onty be estimatea uy means, of simulation techniques using a

computer. To this end,-a parairetric study of the long-range patrol
airlraft equipment requirement was done on Model III. For this, a

weekly flying-program was prePared, which ernbodied all the training
and other non-operational flights as well as those to meet the
specific capabiiities of the model on the East Coast. Various levels
oi required maintenange and nean repair times were introduced as,

variables, as these were thought to be the controlling factors. The

simulation was optimized by assuming that all the aircraft were
operated from a single base.

7 . The results of the parametric study indicated that, if all the
avionics, sensors, and wqppon systems were reasonably reliable (not
more than half the aircraii returned to base with'some unserviceability)
and such unserviceabilities coriLd b'e repaired in less than twenty-four
hours, each aircraf,i should be capable of flying 130 hoursy'month.
As already.noted, a single base operation was assumed in this study;
however, current flying-opqrations are carri?d ol from two bases on

the East Coast--Greenwood, N.S. and Summerside, P.'E.I.--and it is
presumed that this will continue, This will result in some degradation
in efficiency and reduce the monthly flying rate to some degree. Futther
degradation in flying rate will occur when the smaller' West Coast
opErations out oi'iof,oi, 8.C., is included, and whenever smalI numbers

oi aircraft are sent on detached duty. In addition, any shortage of
spares, increased unreliabiliti of systems or excessive repair times
witl further.reduce the probable flying rate. These effects cannot be

dererminea untii*i"arriri-iJ!-i"rponded _to invitations to nake'proposals
for a future aircraft and has givln performance guarantees as part of
the submissions. Notwithstanding this lack of information, it is anti-
cipated rhat a nonrhly flying raie of 100-115 hours should be- achieved
and this range has been used in the analysis.

B. A second consideration affecting the number of aircraft needed to
satisfy a particular capability model is related to the divisj.on of the. '
total available fiyirg ioror-bltween operational tasks and'various, types.
of training, uxur.ir"i, seaibh and reslue, etc. This varies with the type
of aircraft. Here again there is'some imirecision, in part because bf tne
unpredictability of luch iupport activity: as matrine searches and in part
beiause m"ny oplrational exiicises in either a North American defence or
a NATO context reduce the requirement for routine oPerational flying'

r)
t / SECRET

(CAI,IADIAN EYES ONLY)

,:itw$itG.!i;.''a*oo.rr.. 7

{'r-'[!i. J



SECRET

RELEASED,UIIDER
AIA, IIIIFOPMAI'OII
UI{C LASS IF IEO

APPENDIX D

Currently, 44 percent of ARGUS flying is purely operational, tuiLh
another 19 percent devoted to operational exercises, so that'44-50
percent of the flying of a new long-range,patrol aircraft should have
an operational connotation for purposes of this analysis.

g. For a number of reasons, but, particularly the limited endu-

rance in flight, rhe coresponding,figures for the TMCKER and the
---'-SEA- KING aie'-cciiii'iddi.ably lower than thos{given above and current-- '

Iy 57 peicinil-o? tEdii fliiirg is.iipbiitional, while the monthly
f'tr,ing,rates are 45.ana SS hours respectively. with respect to
the TIACKER'in the sirveillance ro[e, it is possible that the
operational component of their flying could be increased to 45

percent and the monthly flying rate to 50 hours.

ooeratine Rate For Ships And Submarines

I0. In the case of ships and submarines, zil annual operating rate
for ships can be deterrninLd-from htstorical operations' records'over
the pasi several years. 'Many factors affect ship utilization, including
essentiaL days alongside for maintenance, days for trials and workups
following alongside work periods, and personnel considerations.

11. Surface ships are currently comnitted to zLZ days alongside,
"';:i including time for,refit, each year, and 155 days.Pel year are

\L- -rvailable for tasking at sea. Subnarines are committed to I83 days'
alongside.each ye;." They arb operated in a 54 month cycle, of which
18 months is spent in refit. This'has the effect of inereasing the
days required alongs.ide over the Long tern to 243 days Per year,
leaving L22 days per year available for tasking at sea, over the
long term

(CANADIAII EYES oNLY)

L2. A proportion of the available days at sea must be devoted to
trials, workups, support of the fL,eet school and the Maritime'ltrarfare
School. However, some of this time can be used for operational tasks,
with multi-tasking. l"tulti-tasking assumes that operations can 4e
combined to a ceriain extent with training time in support of those
facilities, and with national and international exercises. In the
alternative force structutes, the figure of 120 days per year, the
best judgement of the operating rate, is used to calculate required
fleet size,

THE TASKS
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13. The defined. operational tasks are outlined in.the body'of the
paper, and analyzed in detail in Appendices A and'8. The types of "

"quip*"nt, 
fron ,f,i*t, sblections 

"u-n 
be nade to accomplish the tasks 'are

given in Appendix C, The taski' are grouped as"follows:
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A1 - coastal, fisheries, and continental shelf surveillance,
south of 50oN.

surveillance North of 60ox.

control in respect of enforcement of Iaw'

!i*"9_:y:tems.
the investigation of SOSUS contacts.

sub-surface surveillance to supplement that provided
by the SOSUS system.

A2-

A3-

Bt '-

82-

83-

CI - Maritime Forces for NATO.

Coastal And Fisheries _Syrveillance

14. In this task, the principal means for consideration are aircraft
Two types of aircraft are considered: the TMCKER, and a long-range
patrol aircraft whi.ch are both capabte of perforning this task.

15. Detailed analysis of the economics of trade-offs between long-
range patrol aircraft and TRACKERS cannot be done until more data on
a modern LRPA are available to form the basis for a cost-effectiveness
analysis. In the alternative force structures, TMCKERS are gelected
for these tasks.

16. Ships, particularly those equipped with helicoPters, can
contribute to this task.

Continental Shelf Surveillance

77. The task of continental shelf surveillance can be accomplished
by long-range aircraft,, by sea-based aircraft, and to a certain extent
by shore based shortlmedium range aircraft. In the models, the'method
selected is by long-range aircraft, because al.1 the TMCKER airc-raft
are used in coastal and-fisheries surveillance task. An alterniitive
is given in the models for doing the task by means of SEA KING/DDH.
The LRPA would perrnit more rapid coverage of the area each time it was
surveyed, while the SEA KING/DDH would provide a Presence in the area
during the longer surveillance periods, and search and rescue, medical
and command and control facilities during surveillance periods.
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Northern Surveillance

ls.Theonlycontenderforthistaskasdefj.nedisanaircraft
Although short and medium range aircraft have a capability to-do

part of this task, U"."utu of the size of area' and the need for
all weath., op"rriions, there is a good part^of the requirement

that can be done only by a long-range aircraft '

Contro I

Ig.Theconceptofcontroldiscussedinprevious,sectionsofthe
p.pu, is that thl maritime force task is to back up civil regulatory
aglncies by providing armed surface vessels '

20'Themainrequirementwhi'chcouldnotbemetnow,andwhichwill
requireaspecialhult,isthatofthecapabilitytooperateinice'
Because of this speciai feature, rtice-capibI"" vessels are treated

,"pur"auIy from oihu, surface ships in-the alternative force structures.
The degree of ice-capability ,uqti'"d is properly the subject of
further study, but the initial judgement madb is that they should be

of such construction that tirey 
"an"operate 

in- any area where.commercial

traffic can and ;iii oferate without'ice breaker assistance in the

future.

2L. In the study, the requirement for control activjties in respect

of a deep diving capability, is-aaJressea. The current capability of

two diving units, and the operation of the submersible diver lockout

(SDL-1), is useJ'b;ah by civilian and military agencies' The military
requirement is to have the capability to carry,out underwatel and sea-

botton inspections, to recove, oU:ecis from the sea bed, and to dispose

ofminesandsimilarobjects.Inthealternativeforcestructures'
operation of the diving units and sDL-l continues in all alternative
force structures. The Armed Forces lack means at present to exploit
af.t"-iOi-f "up.Uiiity, 

ana in-the alternative force structures' support

for the ,rU*"rriii",'ir-ifru for* of a diving tender is included'

Fixed Svstems

22, The SoSUS system, with the
covered in other sections of the
options Canada continues current

Investigation Of SOSUS Contacts

options of the models, is adequately
p"p"r. It is assumed that in all
invotvement in the HFDF network'

:-, "-'

23. In co-operation with sOsus stations, the investigation of sosus

contacts must involve a covert capability, and thus the only contender

for the regurar investigation of Sosus cont,acts is a long-range patrot'

aircraft, althougir siripl can also provide a less extensive capability'
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Surveillance Supplementing Coverage 0f Fixed Arrays

24. In the task of supplementing the surveillance coverage
provide<I by the SOSUS system, there is a requirement for a mix-of 

surface vessels, submarines, and aircraft engaged in this task.

25. Short life free-floating sonobuoys launched by aircraft can

be rised to eithqir supplement-or aUgmeht-S0SUS orthe'moored buoy-
system. An' effectivil combiilation to provide long-term surveillance-*--'
ci focal points is the LRPA with free-floating sonobuoys and sub-
marines. The moored buoy system is in a very early stage of develop-
ment, while the capabilities of submarines are well known, so that
the LRPA/submarine combination is shown in the models.

26. Towed passive arrays from surface ships, are possibilities
which shoutd Le considered in planning coverage to supplement the
fixed systems. Costs associated with these arrays have not been
included in the models, since towed arrays are in an early stage of
development, and estimates of costs are not availa6le at'this time.

27, The systems discussed' above are primarily passive. In.addition
to the,rsu oi passi.ve syst'ems, there is a requirement to provide means

for search by ictive sonar on the continental shelf or aPproaches'
The best neans of providing this capability is by surface ships.

EEL[fi58[ tlI!TER
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SUPPORT A}.ID TRAINING

28, Requirements for aircraft to support- training and maintenance
are included in the calculations of the numbers of aircraft required
for each task.

29, The requirement for training ships is constant for all models,
and includes three training destrOyers, and six vesse1s,. now re-
presented by the six Bay Class Training vessels. The three'training
destroyers, in models where the requirement is to maintain current
leve1s of NATO comnitment, are costed to show that they'must b6

compatible with NATO requirements, although they can be operatgd at
reduced P0&M in peacetime.

30. The capabilities identified clearly require continuation of
the competencl of.the Canadiair Forces in-sub-surface surveillance and

control. This competence can only be maintained through tegllarly
scheduled exercises in which crews of aircraft and ships, and other
systems, can practice the techniquel of their profession, 'on live
submarines as sub-surface contacts for training of all forces, in'"
addition'to their use in surveillance tasks.

. .- r 4t'. i: i t
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31. The current force of three.rOt class submarines on the East
Coast and one US-type on the lrlest Coast, provide approximately 365

submarine-days per year on the East Coast, and 120 submarine-days
per year on the l{est Coast. This time fa1ls somewhat short of
meeting the training requirement, as is evidenced by the tendency
for subnarines to be rui b"eyond the stated available sea days in
order to provide the required services. As an examPle, gne.submarine
in'1971--72 provided i89-days of training services, in addi-tion to
54- deys- of passage'time-and--Seatime for independent exercises. Thus;'-
:n all modeis, the existing force of four submarines is continued.

32. Three AoR are included in all models, they being required
t,o suppoxt fleet operations.

I'IODEL COSTING PROCEDURE

33. Basic information for the Annual Personnel Operating and
Maintenance (Po&M) and Annual Support costs was. extracted from the
Defence prograrnme forecast ieadouts of Novenber 1971-trnd February 1972
respectiieLy. PO&M costs for the types of equipment identified in the
modLt were totalled, then the cost of each type was exPressed as a

percentage of that total. The remaining P06M costs for the Maritime
Command were earmarked aS supPort costs, and these.were allocated to
the various equipment types on the Percentage basis identified
earlier.

34. Capital costs are based on the best information available on

prices of new equipment. Except for the LRPA and the Diving Tender,
costing has not had detailed analysis of any sort'as the equipment
considered has neither been defined nor given any specifications.
However, assumptions on design have been made based on the capability
requirements giVen. The cost$. of required equipments were then
estimated on the basis of known production costs of in-being equipment
and L972-73'manufabturer''s estimates. It is acknowledged that capital
costs per equipment is an inacCurate method of projecting costs but
the detail required to cost a piogram would probably require'mohths
of study. It,is considered that'these costs portrayed are not Un-

.reasonable.

35. To bettcr itlustrate the capital expenditures program, phasing
for each mociel is presentecl in tabular form at the end of.Chapter
8, Program phasing is based largely on historical data.

A11 costs are represented n 1972173 dollars.
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CALCULAT-IONS OF NUMBERS OF AIRCRAFT

37, In the alternative force Structures which follow, required
aircraft are given, expressed as a range of numbers reflecting the
bottoil and top limits,to accomplish each defined task. A series of
steps was takln to obtain the range of numbers of aircraft required.

St'ep 0ne-

:8. The number of miles to be f,lown (analyzed in Appendices A and
B) was converted to operational. flying hours required, using the
following aircraft characteristics

a. Modern LRPA

transit speed

patrol speed

endurance

surface swept path

TRACKER

speed

range/endurance

surface swept path

SEA KING

speed

endurange

450 knots

250 knots

13 hours

40 nautical miles

140 knots

840 nauticaL 'miles/6 hor.rrs

40 nautical miles

b.

- 110 knots

- 3i hours

59. It should be noted that the Modern LRPA performance. is repre-
sentative of BOEING 707 /DCg type aircraft. If the PS-C or NIMROD were
selected, a slightly larger number of aircraft would be required to
compensaie for itre speea-of these aircraft while transitting to the
patrol area.. Transit speeds are 410 knots for NIMR0D and 350 knots for
FS-C. As a rough approximation, numbers of aircraft'for the NIMROD'

and PS-C would Ue ab6ut 5t and 10? higher respectively than those shown

in the models

surface swept path 40 nautical miles
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Step Two

40. l{aving obtained the annual operational flying hours required,
the number oi aircraft required is given by the formula -

N^ = annual operdtional flyilg hoursn MFR x 12 x oPerational factors

a. LRPA

b. TRACKER

41. TiriS*calculat,ton was-mad'e using the following combinatisn- of -

lviFR and operational factor (OPFAC), to give maximum numbers of LRPA

required.

c. SEA KING

MFR 1OO OPFAC 449,

lvlFR 50 OPFAC 45e,

MFR 35 OPFAC 37%

42, If subsequent analysis should indicate ihat it would be

beneficial. to retire the TRACKER fleet it is estimated that one

Modern LRPA would be requi.red for every 3 to 4 TRACKERS.

43. Having estabLished the maximum number of LRPA required for each

task, and pr6duced the result,ing maximum total number, the maximum

number was reduced b:y Zleo (based on MFR 115, OPFA-C-59-%), to produce
the nininum number of LRPA required.

CALCUI*ATiONS OF NUMBERS OF SHIPS

44, A1I calculations for ships and submarines are based on the
operating rate of L20 d,ays per year, that is, a requirement for the
clpabiliiy for one ship bn task, requires a three ship fleet.
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TASK TRACKER LRPA DDH/DDE SS AOR OTHER

Bl-2 (Shelburne and Argentia)

5.3

s(2)

3.8

r3.2 s 3 
(3)

ta 1

B2-2

83-2

c1-1

Support

3 Ice Cap

(3)
3 4 3 lDivn6BTV

33 24-29 2t 7 3 10

NOTES:

1. An alternate to this option would require two DDH and seven
SEA KING instead of the 2.3 LRPA which are required for
surveillance of the continental she1f.

2. In this model, the nine ships provided for A3-2 are assumed
to be patrol vessels, not necessarily compatible with '
operations in support of collective defence. (Costing based on

, existing 9 DDH/DDE at reduced manning leve1s)

3. In this model, there is a requirement for an increase in the
number of, submarines over present levels. The force of
seven submarines would cover the operational and training
tasks on both coasts

4. Required numbers of helicopters are not included, it being .,. :
assumed that the force must include enough helicopters to
support two for every operating DDH/280, and one for every
other operating DDH.

5. A decision to retire the TMCKERS would result in an additional
requirement for 8-10 LRPA.
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TASK TR.A,CKER LRPA DDH/DDE SS AOR OTHER

-.-l t,.1 --
.l\.t - J.

A2-1
rr'\

A5-1'-',

B 1-3

82-3

B3-2

ct-2

Support

L2:5--- 3.5

3.2

(Shelburne, Argentia,

L4

13.2

capital contributionl (2)

4 3 lDiv'6BTV

9

12 
(3)

3

10-13 28-34 24

NOTES:

t.

'2.

This model provides for no CF capability to exercise control
in an ice environment.

Costs of this capital contribution are not accurately known,
but a figure of -SO million dollars is used, based on information
recently obtained from US sources as a rbal1*park'i estinate
that the cost of installing a northern array, excluding re-
search and development, yroild be one hundred rnillion dol'lars,
and that Canada would split 50/50

For this model, 12 destroyers are required to make up the NATO

commitment of 24. It is assumed that the three training
destroyers would form part of the NATO commitment, which is
the present situation.

:
Numbers of helicopters are not included, it being assumed that
enough helicopteri."re required to suPPort two per DDH"280 and

A decision to retire the TMCKER would result in a requirement
for 3-4 additional LRPA.
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TASK TRACKER LRPA DDH/DDE AOR OTHER

"trI:z-

A2-2

A3-2

B 1-3

92-3

83-2

c1-')

Support

5;8
2'.3

5.3

9

(Shelburne, Argentia, caPital

14

L3.2

' SIce

contribution)

4 3 lDiv 6BTV

33

cap

9

3

3
L:---

55 32-39

NOTES:

1. In this model, the nihe ships provided for A3-2 are required
to be capable of operating in supPort of collective defence
operations, becauso the rlodel includes the requirement to
rniintain forces connitted t,o NATo at current levels. It is,
assumed in this model, that these nine ships would be opbrated
primarily in A3-2, and thus the Po&M costs woul.d be reduced
in comparison with the surface forces of B5-2 and CL-l'

2. Numbers of helicoPters are not included, it being assumed that
enough helicopteri are required to supPort two per bDH"280,
and one each for everY other, DDH.

3. A decision to retire the TRACKER would result in a:iequirement
for 8-10 additional LRPA. '.
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TASK TRACKER LRPA DDH/DDE SS AOR OTHER

A1-2 -3s 3.8
2 .3.

A2-1 3.2

A3-2 93

B-13 (Shelburne, Argentia, capital contribution)

B2-2 3.8

B3-2 L3,2 9 3

cL-T 3

Support 3 4 3 i.Div-6BTV

33 22-27 24 7 3 10

NOTE:

1. All forces are as for Model III, with the exception of A2-1
and B2'2.
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SUI'fi'IARY OF FINDINGS OF SIUDIES AND ANALYSES UNDERTAKE]{ WITHIN

JHE DEPARTMENT. OF NATIONAL DFFENCE RESPECTING CONTINUED
OPEMTION OF ARGUS AIRCMFT

Introduct ion

1. Jhe purpose of this. summary is to aescriUe Urieffy,ih"-detaiiea
studies and analyses which have been undertaken within the Department
of National Defence regarding the possibility of continuing to maintain
the ARGUS Long Range PatroL Aircraft in service during the period 1972 -.
1985, and to summarize the major findings of these studies.

Studies Undertaken

2. The following are the major studi.es which have been undertaken:

a.. An ex-amination of a possi

ectancy. oi th"
ARGUS aircraft in its present configuration (i.e. without
major reconstnrction or modification) and to identify the
work required, over and above the routine'maintenance
programs now in effect, to achieve a life extension into
the early 1980s. , This study was notloncerned with
operational deficiencies of the aircraft as it is now,
nor with its ability to carry out currently assigned or
future operational tasks. This study was carried out
with the assistance of the aircraft manufacturer.

b. An examinatj.on of the existing operatio
otu

perationai
capability of the ARGUS aircraft to carry out currently
assigned and future operational tasks and its habitability
as it relates human engineering and crew effectiveness

' considerations.

c. A study comparing the costs for a fifteen year life cycle

(1) continuing the operation of 32 ARGUS and 33 TMCKERS
but modernizing t,he ARGUS by installing in it-
navigation, conmunicat,ions and surveil'lance systems
equivalent to those of the most modern long range
patrol aircraft now in service with other countries;
and
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(2) procuring and operating a new aircraft with
capabilities equivalent to those of the most

' modern long range patrol aircraft now in
service in lieu of both the present ARGUS and
TRACKER aircraft.

Principal Findings € Studies

3. ite- uasic rinaings of th-e above studies are:

a. That it would be feasible from both the technical and
logistic points of view to maintain the ARGUS aircraft
in service in its present configuration certainly
until 1980 and less certainly until 1985. Continued
depot 1eve1 inspection and repair (DLIR) and various
modifications or equipment replacements will be required.
Although these actions rvi11 reduce only slightly the
present high rate of inflight equi-pment failures, no
fundamental airworthiness problems should prevent
continued operation of the ai.rcraft. Logistics support
should remain available until 1980, but the continued
availability of essential logistics support cannot be
assured beyond that time frame because many of the major'
systems and components- will by that time nb longer be in
production or available from industry. Additional
rnaintenance expenditures would be involved but these are
estimated as untikety to exceed by more than-about nine
Percent the projection, oyer the period involved, of
current leve1s of maintenance expenditure. Some of
this. additional expenditure is 1ikeIy to be required in

' any case, even if a decision to procure a new aircraft
is taken, in order to keep ARGUS aircraft in service
until they are. replaced..

b. Extension of the li.fe of the ARGUS in its Present con-
figuration until 1980 or 1985 would not meet longer terEl
surveillance requirements, and would do nothing to over-
come the fotlowing existing operational limitations and'
deficiencies of the existing aircraft.

(1) The ARGUS possesses none of the characteristics
xequired to carry out the surveillance tasks
identified in the main study except those of range
and endurance. In part,icular, it Lacks the sp-eed.
and high altitude perfornance necessary'to respond
to S0SUS contacts and to'intelligence gathered from
other sources.. Since the ARGUS came into service
the emphasis, especially in sub-surface surveillance,
has shifted from the need for an aircraft to patrol
al 1ow altitude with maximum time on station to the
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need for quick reaction to contacts from fixed 't1lx, lfij:ttfflf'r+Tl0N

surveillance systems, verif ication of these ijilI L*1,$.! lF lE0

contacts, and covert tracking of a previously
reported contact.

(2) The ARGUS is experiencing a high inflight rate
of occurrence of equipment breakdown, high
maintenance workloads, and poor reliability of the
aircraft syst-em as a whole. The actual inflight
performance, involving on average a major component -

failure every three hours, tlestroys the inherent
capability of an aircraft possessing the long range
and endurance of the ARGUS and results in inadequa-'e
performance of the majority of long range Patrol
missions.

(3) Installed navigation, communications and acoustic and

non-acoustic equipments are mainly old in design and

do not possess the necessary accuracies. or 1eve1s of
performince to carry out the current,ly assigned and
future operational tasks effectively.

(4) High sound pressure and vibration Ievels, lack of
pressurization and inadequate humidity and temperature
controls seriously degrade the efficiency and effective-
ness of crew members especially on long range patrols
and inhibit the abili.ty of the ARGUS aircraft to
accept modern surveillance equi-pment sensitive to
environmental conditions .

Some of the present opelational limitations and deficiencies
of the ARGUS aircraft could be overcome by replacing its
existing navigation, communications and sensor equipments
with modern equipments. The comparison of costs study
referred to in paragraph 2.c. above indicates that the
present value oi the costs over a 15 year life cycle of
doing this would be higher by $Z+O mi-llion than the costs
of piocuring a new aircraft ($i670 million versus $143.0

million). In addition, the plesent 1i-mitations of the
aircraft in speed and altitude would not be overcome.
Pressurization of the ARGUS to give it the capability to
operate above 10,000 feet and to accept air-conditioning
il not feasible because of the basic structural design of
the fuselage. The replacement of the present reciprocating
engines rvith turbo-propeller engines could probably resolve
th6 speed limitation uira would probably be possible, althbugh
extremely expensive (the costs of engine replacement were nbt
included :.n ihe above cost study), but would not really be

effective, given the restriction to 10,000 feet maximum

i i 3b
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altitude. This same altitude limitation also prevents
the effectiveitactical exploitation of modern sensor
systems and, wou1d, therefore, make their installation
not cost-effective.

Conclusion of Studies

4, consideration of -alL the.above-f,ac-tors-.-hasjead-:'o-the
conclusion that the-most effectivo''nrilitary solution, and the best '

1r:! teTm economical sol.ution, is to replaee the present fLeet of
ARGIS with a ne$, suweillance aircraft.

\_-+-
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