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_ SUMMARY - OF CONCLUSTONS: "

- The summer monlLortng coverage is extremely poor especially at the
Lower Frequenc1es. . ' :

‘There it llttle or mo coverage of northern B C.,_Yukon the Arctlc and:'

northern Quebec.

. The HF coverage areas of Wetask1w1n and Senneterre are covered by

other mon1tor1ng statlons.

" -Both the Acton and Almonte monltorlng statlons prOV1de HF coverage to
_ approx1mately the same area of Canada. - <o

The St Reml statlon is used entirely for VHF/UHF monltorlng and 1ts
potentlal for HF monltorlng is nlll ' ~

- Thére: 1s a. deflnlte need for 1mprovement of monltorlng equlpment and

antenna systems.

"‘vStafflng of" the monltorlng statlons is 1nadequate.

There' are many complex monltorlng problems that requ1re the- comblned
efiort and co_operatlon of both Headquarters and the Reglons.

Decentrall7atlon is not sultable for HF monltorlng, and 1t seems to
have - accentuated some mon1tor1ng problems. : :

Due to- propagatlon of signals in the HF ‘band the monltorlng of same .
must not be restrlcted to reglonal boundarles.‘ :

There, is.a need for contlnuous evaluatlon of monltorlng performance
“to 1mprove monltorlng effectlveness. :

;Further studles into LF ‘MF and VHF/UHF monltorlng, as. well as foreign

Monltorlng Serv1ces, are needed to 1mprove monltorlng effectlveness.

- » -
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- SUMMARY OF RECOMMENDATIONS. .~ .

-New monltorlng statlon should be establlshed in the eastern Arctic,
land posslbly in’ the western Arctic as well, ‘

. The monltorlng statlons at Wetask1w1n Senneterre,’and e1ther<§cton:>yﬁf

or Almonte- should be decommlssloned

The . statlon at St. Reml should be con81dered as. a VHF/UHF observatlon

center and its effectlveness evaluated 1n that. respect

vUp to~date equ1pment standards should be’ establlshed

A program should be set. up to 1mprove monltorlng equlpment ‘and
'antenna systems :

Recrultment and tralnlng of. monltorlng personnel should be 1nvest1—‘

.gated

Serlous con81deratlon should be- glven 0 the automatlon of routlne o

.monltorlng functlons

A national: commltLee should be set up to resolve complex monltorlng

’.problems

IThe questlon of decentrallzatlon Vs central control w1th respect to -

monitoring, should. be reexamlned

The priority of natlonal monltorlng ob]ectlves, aver reglonal ones,’
should be ascertained. :

An 1mproved reportlng system should be establlshed to. effect better

Aand contlnuous evaluatlon of monltorlng performance.

Further studles should be undertaken to evaluate LF, MF and VHF/UHP
monltorlng effectlveness -as well as to prov1de a comparatlve analysls

of advanced forelgn Monltorlng Serv1ces




~ INTRODUCTION.

Monitoring Serv1ce has come a long way . s1nce its beglnnlng in the"
early 1920's, when spectrum management consisted of maklng frequency measu-
rements and the allocation of frequenc1es. Through the years the electro-
 magnetic.spéctrum became more and more congested and the upper limit of allo-
cated frequencies has increased from the original 30 MHz to the present 275
GHz, established by the Internatlonal Telecommunications Union. Sérvices be-
came more varied and- equlpment grew more soph1st1cated as 'a result of tech-
nical advances, In order to” cope with these developments, and to fulfill its
function of spectrum management , Monltorlng Service had.to go.through changes
accordingly. As a result, the installation ‘of more complex facilities, the
use of more sophlstlcated equipment, -and the appllcatlon of new and more
prec1se measurement technlques became necessary from tlme to: tlme.v :

In Canada Monltorlng Serv1ce has a comparatlvely long hlstory,
operated first by the Department of Transport and later by the Department
of Communlcatlons ‘when it was formed 1n 1969 "as- it was one of the flrst
such serv1ce to be establlshed ‘ : : :

The flrsL Canadlan mon1tor1ng station was establlshed in a small
office in Ottawa, where the first official frequency measurement was made on
‘October 5, 1931, ‘In 1932 this monitoring statlon was moved to a new location
and remdlned there: until the fall of 1941, ‘when a new-Ottawd station was
comm1ss1oned About 1936 the equlpment used at the old Ottawa station was
- set. up in the Point Grey receiving station in Vancouver,-to Begin monitoring
" on the West Coast. In 1938, old stations formerly operated by the Canadian
Radio Broadcasting Commission at Forrest (Manitoba) and Strathburn (Ontario)
were taken over by ‘the Department of Transport. and equipped for monitoring
work. In late 1939 direction finding equipment was . installed in a small
building at Hartlen Point (Nova Scotia) for use in "Y" monitoring during
World War II, and ‘this constituted the beglnnlng of mon1tor1ng on the East
Coast. ALL. these monitoring stations performed. a very beneficial role in de-
voting complete facilities and experienced personnel to Canada s -war effort
‘from 1939 to.1945, Through these years the flve statlons were expanded to
full monltorlng requlrements. ' o : :

OJd cqulpment has been replaced with new and modern dev1ces "01d
monitorlng stations have been.forced to relocate due to- urban expansion and
its inherent halo' of noise.. New- mon1tor1ng stations have been established to
satisfy the ever increasing need for more adequate coverage. of all classes’
of -the cxpandlng ‘Canadian Radio Services. The location,. movement and the
respcctlve commissioning and shut- down dates of the mon1tor1ng statlons is
_shown on the map of Flgure 1. :

At present there are 11 mon1tor1ng statlons, many Field 1nspectlon
offices and several mobile monitoring units across.Canada, using a great va-
riety of electronic.equipment for the monltorlng and.management of one of our
major natural resources, the electromagnetic spectrum. However, there is an
ever growing demand for frequency assignments by individuals, ‘commercial and’
government organizations, as well as an 1ncreas1ng probablllty of interference
and a constant Jmprovement of electronic: dev1ces used in communlcatlons.




",.

Therefore, in order to manage this great resource effectively, it is neces-
sary to have a periodic evaluation.of the Monitoring Service to assure that
it keeps pace with requirements and to determine areas where improvements
are necessary and/or possible. This study was undertaken to effect such an
evaluation of HF monltorlng by fixed monitoring stations. :
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OBJECT AND SCOPE OF THE STUDY.

Constant changes in the number and distribution of frequency
assignments,: changes 'in departmental policies, and the new developments in
the field of communications necessitate corresponding changes in the Moni-
toring Service. Therefore, in order to provide management with relevant in-
formation for the planning of an effective Monitoring Service, periodic
evaluation of its performance is necessary. This report was undertaken to
provide such a performance evaluatlon. ;

It was realized at the outset of this study that a thorough inves- -
tigation of the entire Monitoring Service was necessary, however, it-was
also realized that this would require too long a time to be complete, with
available resources, and would therefore be more practical to progress in.
stages. - :

In view of .the above, it was decided that this study would be res-
tricted to monitoring of the HF band by .fixed monitoring stations only,
which makes up a major portion of our Monitoring Service. Then the other fac-
ets of monitoring can be investigated at a later date, and in combination
-with this study wused to evaluate the OVerall performance of the Monltorlng
Service. : )

The objectiveS»of the'study:are aS‘foliows:

1. To evaluate the individual and comblned coverage capabllltles of our flxed
: mon1tor1ng statlons, in the HF portlon of the spectrum by determlnlng

(a) the potentlal coverage areas, using theoretical cons1deratlons based
on wave propagatlon character1st1CS'

(b) observable coverage capabllltles of the statlons, based on data sub~-
mitted by the statlons, ‘

(c)'lf the existing monltorlng stations provide effective coverage of the
HF band across Canada, following from (a) and (b) above,

f(d)'the geographical areas where the HF monltorlng coverage is redundant
- or lacking. »

2. To. 1nvest1gate various trends in frequency ass1gnments and correspondlng|
'monltorlng requlrements. :

3. To 1nvestlgate 0perat1ng procedures, dlstrlbutlon of man—hours9 and thelr
effect on monltorlng efflClency. :

b4, To conduct a brlef survey -of monitoring fa01llt1es, thelr sultablllty and
comparlson w1th state—of—the art.

5. To investigate the economics of monitoring stations.
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. 6. To provide data, conclusions and recommendations to facilitate future
planning and decision making regarding HF monitoring in Canada.



.role played by radio communications is colossal and, therefore; the effici~ -

' PURPOSE AND SCOPE- OF MONTTORING. -

In the present trend toward an 1nformatlon—or1ented soclety the

ent use of the radio frequency spectrum is 1ndlspensable and contrlbutes
greatly to the development of our soclety. .

is

The radlo Spectrum is somewhat dlfferent from other resources and
characterlzed by the follow1ng properties: -

It is used not consumed and is belng wasted when not used effectlvely.-

It has dlmenslons of space, time . and frequency, and all three are 1nter-
related. : S C

It is .an 1nternatlonal resource and can only be utlllzed effectlvely by
all nations 1n an 1nternatlonal framework. - :

It is wasted when a881gned ‘to do tasks that can be done as easily in
other ways.:.

It is wasted when 1ts parameters are not correctly applled to a task

'-It ‘is subject “to. pollutlon, and radlo noise 1s in, fact decreaslng its .

"utlllzatlon.

. The rational use of the radio‘spectrum'is'becoming‘more complex as

‘time goes on.. The radio frequency spectrum available is becomlng less and
less able to accomodate the progresslve increase 1n requlrements, despite
the tremendous rate.of scientific progress and the new possibilities opened
up  to mankind almost ‘daily by developments in technlque..Ratlonal and. opti-
mum occupancy of the spectrum is thus a problem of . 1ncreas1ng urgency.

In us1ng radlo waves, which -are transmltted through common space,

the power “of emission-as-well as’ its tlme, frequency and locatlon have to be
taken into consideération, Without such consideration not only would communl—
cations be rendered 1mposs1ble by mutual 1nterference, but it would cause se-
rious problems-to vital functions like nav1gatlon and emergency services.
Therefore, the regulatlon of telecommunlcatlons isa necesslty

Each . natlon ‘has its own regulatory ‘body that exercises author1Ly

and controls telecommunlcattons in'its own country. Acting w1th1n the scope
of international tieaties and agreements, these regulatory bodies assign
frequencies, prov1de pollclng, establish technical rules and. standards, con-
trol common carrier- rates and practlces, and safeguard the publlc interest
WJthln their purv1ew. : :

In Canada the management of the.radio spectrum. and the regulation

of its users were asslgned by Parliament to the Department of Communlcatlons.



The radio spectrum being a national as well as an international resource of
continually increasing importance, the basic objectlve of the Department is
' to ensure the equitable and interference free use of it by all Canadians,
whether it is used for personal and commerc1al‘communlcatlons,Vsafety ser-

vices, -

national defence, data handling, education, or entertainment.,

In view of the above, it is the purpose and responsibiiity of the

Monitoring Serv1ce to have the technlcal capablllty and the tralned person-

nel

1. to carry out constant surveillance of the radio spectrum;

2. to be able to locate, by radio direction finding techniques, the origin
' of radlocommunlcatlons that can be received and are interfering,.or could
interfere, with legitimate communlcatlons in Canada,

3. to provide the Department of Communications w1th all technlcal and opera-
tional information that is necessary for effective spectrum management,
as well as enforcement of regulations made under the. Radlo Act and appll—
cable regulatlons that form part of other Acts‘

4. to partlclpate in and exchange information- through the International Tele-~
communications Union, in accordance with 1nternatlonal agreements to which
Canada is a signatory. : :

These are the general areas of respon31b111ty of the Monltorlng

Service as a whole, the duties of the monitoring stations, on the other hand
can be summed up as follows.

1. Surveillance of the radlo.frequency spectrum

(a)
(b)
(c)

(a)
()

(£)

- (g)

~ tolerances as prescribed’ by international regulatlons, domestic regu—

to see that stations are complylng with- the procedures pertalnlng to
their partlcular serV1ce,

to observe the emissions from stations, for compllance with the tech-
nlcal rules that are appllcable to their service;

to carry out p01401ng of the' spectrum, ensur;ng that(stations are be-
ing used for the purpose for which they are licenced;

'to-see that non—licenced stations.aredpromptly detected~andbreperted;.

to: see that inter-station 1nterference cases are monltored w1th a

VleW to effectlng alleV1atlon,

to make studles of spectrum oecupaney, ‘for the purpose of flndlng
Spectrum Space for new a881gnments,

‘to make precise frequency measurements"Where'required' to observe that

the operating frequencies of all classes of stations are. within the

lations and licencing requirements.




2. Enforcement of technical and operational standards spec1f1ed in inter-
national and domestic regulations.

3. Monitoring of Broadcasting- Stations, within the area of responsibllity of
the monitoring station concerned.

4, To monitor -the operation of radio beacons, used in the maritime and aero-
-nautical serVices, with a view to warning the respectlve authorities of
breakdowns and 1rregularit1es. : :

5. Monitoring stations are required to carry out specialqassignments'on a
great variety of subjects. Such assignments may be originated by Head- -
quarters, Regional Offices, or the monitoring stations themselves.

6. Monitoring'stations, during routine spectrum surveillance, may intercept
distress signals. In such an event, they are to ‘provide all possible as-
_sistance.

7. Monitoring stations, because -of their versatile receiving facilities, are
. called upon  to investigate certain frequencies, or frequency bands, and
make recommendations regarding ‘their su1tabllity for new frequency asslgn—
ments,

8. Monitoring stations maintain preventive surveillance of foreign stations,
to ensure that they will not interfere with Canadian frequency assignments.

-9, From time to time monitoring statlons are requ1red to carry out 1nvest1-
gations of spectrum occupancy, for the Internatlonal Frequency Registra-
tion Board. .

" 10. Monitoring stations are also requ1red to carry out adm1n1strat1ve work,
such as the preparation of forms, reports. and the keeping of - up-to- date o
records, that are the results of and are necessary for the: eff1c1ent dis-
charge of the above functlons. :

|
It should be noted, howevers that no such list of duties can claim

“to be exhaustive, because technical developments and changes in departmental

policies give rise to new responsibilities for the monitoring stations.

Recently, the staff of most monitoring stations completed special
training‘courses and received cards of authority to carry out radio inspec—.
tion -duties, and in fact many of the operators are already d01ng radio in-
spection work, in addition to thelr regular duties. ,

Also; sOme’monitoring stations have been equipped or are present;A
ly being equippedy with HF d1rection finding facllities for locating sources
of interference. :

: Although'the effect of these changes is not fully apparent yet,
" they will undoubtedly place an additional burden on the monitoring station
_ personnel both in workload and in technical requirements.



. MONITORING STATION EQUIPMENT.

To gain a better appreciation of the monitoring stations, and in
order that persons not familiar with the subject will be in a more favour-
able position to understand and appreciate this report, a brief description.
of the capabilities and facilities of the monitoring stations is given here.
It is not intended to be a detailed list of monitoring equipment,. but
rather a general descrlptlon of what facilities make up a monitoring sta-
.tion. : :

. At the present time there are 1l monitoring stations located in
relatively noise free areas across Canada, the latest having been establish-
ed earlier this year at St. Remi. At each monitoring station, reception is
.provided of radiocommunications from 12.5 KHz to 900 MHz. Outputs from the
receivers can be applied as appropriate to headphones, speaker, tape re-
corder, spectrum analyzer, chart recorder, or teletype converter and printer.
Accurate measurements can be made of'frequency, frequency deviations, band-
width, percentage modulation, field intensity, levels of spurious emissions’
and harmonlcs, intermodulation produots, noise. levels, and channel utlllza~
tion.

All mohitdring stations have full HF capability and, aside from mi-

nor differences, use.the same antenna system. The HF broadband antennas are
arranged in.a rectangular shape, as shown on the diagram below, although their
orientation is generally different at edach monitoring station. The efficiency
of this antenna system, and the antenna switching arrangement as well, could

certainly be improved upon and several monltorlng stations have 1nd1cated dis-
satisfaction with their performance.

.apfenna tower'———.__;_h; : 3.8 MHz ‘ ? :
| 5-20 o 3-8,

MHz : T MHz."

long-wire antenna

5-20 MHz

- HF antenna system;
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Seven of the eleven monitoring stations have full VHF capability,
as they are equipped with sophisticated VHF antennas that compare well with
the state-of-the-art. However, the log- perlodlc antennas, used at most of
these stations, should have a.higher gain-in the 30-500 MHz band, since the.
_gain of these antennas is 12 db between 500 MHz and 1 GHz whereas it is only
about 4 db at the lower frequencies. The other four monitoring stations,
namely Ft. Smith, Melville, Montague and Senneterre, have limited VHF capa-.
bility, as they are equipped with simple vertical whlp antennas only As a-
result, these four monitoring stations can only intercept VHF emissions
that originate in their immediate vicinity. However, they are relatively far
removed from densely populated areas, where VHF stations are generally con-
centrated and, therefore, the use of more sophlstlcated VHF antennas would
be 1mpract1cal : S

The majority of the electronic instruments used is housed in
standard operating consoles, arranged in functional groups for ease of oper-
ation. The photographs of such an operating console are-shown in Figure 2.
,The general equipment types used at the monltorlng stations are as follows:

1. HF recelyers ( llS KHz ~ 30 MHz);

2., VHF receiyers ( 30 ~‘§OO Msz;

3, LF converters;l' »

bhoo Spectrum.analyZeps;

5, _Frequency oounters§

6. Oscilloséopes;

7. Tape recorders,.

8._ Mlscellaneous 1nstruments and varlous sw1tch1ng panels

Although the Racal HF receivers have been used succesfully for many . years,
steps are now being taken to replace ‘them with the new solid state version.
. of these receivers, or others of similar standard. The other equlpment pre-
sently used at the. monitoring stations are generally satisfactory in ful-
fillment of thelr functlons. _

_ At present the establlshment of a HF direction flndlng system is
in progress that will be used, when completed,. to determine the origin of
‘interferences both in and outslde Canada. The installation of the HF direc-
tion. finding facilities is already complete at Almonte and Ft. Smith, is pre-
sently being completed at Montague, and scheduled to be completed in the next
fiscal year at Thunder Bay and Cloverdale.

Although a more detalled evaluation of the monitoring fac1llt1es,
‘and the establishment of - equipment standards would be highly beneficial, it
is outside the scope. of this report An 1ndependent study of the same -should
be undertaken. ' :




b I

Figure 2. Views of the operating console at the Almonte monitoring station.
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"ECONOMIC CONSIDERATIONS.

.Economic considerations, such as cost/benefit analysis, are an

.1mportant part of any performance evaluation and provide & very effective

parameter for the evaluation of eff1c1ency. Certain types of businesses.
naturally lend themselves to. such dnalysis, while others-do not. Unfortunate-
ly monltorlng belongs to the latter group and, .since it provides a service
not a tangtble product, much like the Police Department, to.express the be-

nefits derived from” such services in dollars and cents is next to 1mp0551ble.- -

One cannot emphasize strongly enough the neCesslty of an eff1c1ent
Monltorlng Serv1ce and the fact that although financial cons1deratlons are
1mportant they are not the primary factors for such serv1ces where the safe-

‘guarding of national -and public interest is 1nvolved For w1thout the Moni-

toring Service prov1d1ng interference free usage of spectrum space for the
public, in general and ‘such v1tal serv1ces as emergency communlcatlons, na-
tional defence and naV1gatlonal alds in particular, a complete chaos' in.
communications would result that would be detrimental to ‘the whole economy

‘and the social development of Canada. To give an apprec1atlon of the impor-

tance of communications to the. economy,_and Canada as a whole, a partial llst
indicating the major users of - radlo durlng 1971/72 is 1ncluded in Table L.

Another 1mportant point to be cons1dered before deallng with cost B
figures, is that the users of Canadian networks and radlo ‘systems have a-
large -investment in: communlcatlons equipment,. which runs ‘into billions of

»dollars Therefore, it is the responsibility of the Department of Communlca—

tions as the ”spectrum manager" to protect this investment.

To establlsh the equlvalent annual cost of operatlng the presently_
ex1st1ng monltorlng statlons, the follow1ng criteria -are used: '

L. based on past hlstory ‘the average llfe of a monltorlng statlon is 20

years

the average.life of monitoring equipment is 10 years;

N

3. at prnsent the, numbnr of persons at a fully staffed monltorlng station
‘lu consldercd to be flve an Officer in Charge and folir operators'

4, -since th St. Remi station'is used '100% for VHF/UHF monltorlng it should

_not be Coneldered a moriitoring station .and, therefore, its costs w1ll
not be Jncluded in determlnlg the cost flgures :

To’ dPPlVb at an equtvalent annual cost flgure ‘it is necessary

'_flrsL to: detormlne ‘the components’ that contrlbute to the toLal These compo-
nents are as follows : E ;

1. Thc cost of constructlon.

The coneructlon costs for the 10 monltorlng statlons are shown in Table




o

~13-

Thes e construcLLon costs add up to a total of $ r52_‘,3_40'.

. .The cost of land

"The actual land costs of the monitoring stations are shown in Table ?

These land areas are owned by the Department of Communications, with the
exception of the Ladner monitoring station where the. land is leased from
C.0.T.C. Thus, the cost of land for the monitoring stations where the

‘land is owned by ‘the Department is § 25,971, while the cost of rental at
‘Ladner {(up-to 31 March 1972). is: $ 10, 214. ‘Therefore, -the total cost of

land for all the “monitoring stations.is $ 36,185,

The cost of monltorlng equ1pment

1he -cost of" monltorlng equipment  for the 10 statlons is 5. 375 000

The ycariy malntcnancc cost of monltorlng equtpmenL

'Athough thcso costs vary ‘From station to statlon, and also ycar to

year, the yearly. malntenance costs per station seldom. exceed $ 1,500
and -are gencraily lower, ThereForc, the annual malntenance costs for
the 10 mon1t011ng stations add up to- $ 15, OOO

. yThe yearly wages and frlnge benefits of the monltorlng staff

The OIC's of the monltorlng stations are at the EL 5 level ranging in

"~ salary from $ 11,300 to $ 12 ,842, with an average annual salary of
. $ 12,071, “The operators, on the other hand, are. generally at the EL—&

level (some are ‘at lower levels) ranging in salary from $ 10 130 to
$ 11 510,‘result1ng 'in an average - annual salary of $° 10,820, Therefore,

.the total yearly wages for the monltorlng staff is f

$ 12,071 x 10 =$ 120,710
$ 10,820.x 40 =3 132,800
$ 553,510

Fringe beneflts pald to monitoring station personnel make up approx1mate—
ly 15% of the yearly ‘wages, which amount to $ 83,027. Hence, the total
amount of yearly wages and frlngo beneflts is .

¢ 553,510 + S 83,027.= $ 636,537,

"It should be noted, however, thatcin'reality this cost is somewhat lower

than the above amount, partly because some of the opérators are at lower
levels than the- assumed EL-4 level, but mainly because the monltorlng
stations due. to varlous reasons are hardly ever fully staffed.

ThereforeA;the equ1valent annual cost of the lQ‘mopltorlng‘stationsA

Maintenance. and Operation y
a. wages and frinpe DenefitS. . vveiiiiiesnrisnsnonsas-vesss 636,537
b, Maintenance COSLS.iiueererrassensssssnassosaisacsinssds 15,000

S 651,537,



S

2. Amortization of'capital cost
'~ a.: building’and . land (8% - 20yrs)
'b. monltorlng equ1pment(8°—lOyrs)

$ 588,171 x .10185 ='$ 59,905
$ 575;000 x .14903 = § 85,692
EQUIVALENT ANNUAL COST : 8 797,131

ll
H

The - facLora used above take irto account the cost of money and deprecl-

aLJon

o The equivalent annual cost of operatlng the. 10 monltorlng sLatlons
may seem . rather high and one might naturally ask if it is justified to spend
s0 much money to. opetate these monitoring stations. Partly this has already
been answered at the beginning of this chapter, when the necessity of.moni-

~toring and the staggering amount of money tied up in communications equlpment

were discussed. On the other hand, to put these yearly .expenditures. into a.
realistic perspective, the yearly revehues resulting from licence fees must
also be considered. A breakdown of the revenues received from llcence fees .

_ durlng the 1971/72 fiscal year, by the Department of Communlcatlons, 'is shown
- in Tables 3 and 4, It should be noted that while these revenues.are inclusive..

of all the licences in force, as there were no figures available accordlng to
frequency bands, the operatlng expenditures listed above ‘are for the monitor-
ing stations only and do not include Field Offices, Spectrhm Observation
Centere, etc. One mlght further argue that such revenues are for the. Depart—
-ment as a whole whlch is true of course. . However, one must not lose 81ght of
the fact that mosL of these revenues would not be forthcomlng without the

: MODLtOPlnp Serv1ce,‘ancc there would be no: way to detect 1llegal operatlons
or to CHFOPCL rulcs and regulatlons : . :
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TABLE 1. PARTIAL LIST OF MAJOR USERS OF RADIO DURING 1971/72.

User

Number of licences

Telephone Systems

Electric Power Systems

Gas Dlstrlbutlon Systems-

Logging

{FPorestry Serv1ces .

Mines & Mines Services .

Farms & Agricultural Services

Fishery Services & Products

Petroleum & Gas Wells - Absorption Plants
Petroleum & Other Proapectlng

Sawmills, Planning Mills, Wood Industrles
Building & Other Construction &° Trades .
Highway, Bridge & Street Construction

Highway & Bridge Maintenance

Air Transport & Services

Ships & Water Transport Services

Railway Transport

Truck Transport

Bus & Urban Transport System

Taxi Systems

Plpellne Transport

Water & Other Utilities

Machinery & Equipment Wholesalers_

Lumber & Building Materials Wholesalers

Tire, Battery & Accessory Dealers

Gasoline Service Stations

Motor Vehicle Dealers & Repair Shops

Radio, T.V. & Electrical Appliance Repair Shops
Fuel Dealers

Insurance, Real. EsraLe & Investment Cos.
Schools, Unlver31t1es & Related Educational Services
Englneerlng & Scientific Services o

Services to Business Management

Lodging Houses & Residential Clubs

Private Investigators :
Police Services (Federal,»PPOVJ.nCJ.al5 Municipal)
Fire Services (Provincial & Municipal)

Othér TFederal, Provincial & Municipal Serv1ces
Civil Defence (EMO Services)

jPulp & Paper Mills

Iron & Steel Mills ,
Communications Equipment Manufacturers

Ready Mix Concrete Manufacturers

{Amateur Experimental Service

General Radio Service (including TRS)

7,124
10,994
1,370

7,698

8,572

4,596

1,6U4L

308
1,700
3,469
© 1,691
12,033

3,172

4,833
10,822
10,969
.8,u485

7,946

993
17,860
1,191
. 976
1,065
672
- 5u4L
. 436
598
580

3,708
. 986
1,127

1,322
2,665

664
478
8,916
825

8, 3L

1,127

1,905

650
383
3,718
12,607
66,855
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TABLE 4., REVENUES RECEIVED FROM BROADCASTING STATIONS IN 1971/72.

Type of broadcasting service j Number of stations

Revenues received
e e e e

AM _ ‘ 333 &
. M . 86 | , %
TV . 469 %

LPRT . -l 254 Ca

' % Figures of revenues received from each broadcasting service were
not available. ' ‘
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HF,COVERAGE'OF MONITORING STATIONS.

The coverage area of a monltorlng station is defined as a geogra-
phical area, such that radio emissions originating within its boundaries can
be reliably received by the monitoring station. Since there are many conti-

" nuously varying factors affectlng HF receptlon many coverage areas must be

considered each one speclfylng the coverage for a different set.of parameter
values.

To determlne the coverage area of the monltorlng statlons two
methods were available '

1. observed coverage, which.is derived from the actual performance of the

monitoring stations; and

‘2. theoretical coverage, which is deternined by radio propégation theory.

Both of these methods have advantages and disadvaﬁtages éhd,.therefore, it
was decided that a combination of the two would be most desirable.

Observed coverage.

A list of a881gnments, that have been 1ntercepted by each monltor—‘

.1ng station, was collected to determine the -observed coverage. After the

listed power of the assignments was converted into mean signal power ‘(for
more detail on transmitter power ratings and mean signal power refer to
Appendlx 2), to be comparable with transmitter power levels used to deter-
mine theoretlcal coverage areas, these lntercepts were divided into various
frequency and power bands. The intercepts in each band were then plotted

“and a contour line was drawn. to encircle them,:The resultlng observed cover-

age maps can be found in Appendlx 5.

The contour lines should 1deally.define the coverage area of the
monitoring stations for the particular transmitter power and frequency in

‘question, however, in practice several factors must be taken into account to .

interpret these results properly.

1. A few of the intercepts occur at much greater distances from a given
monltorlng station than the majority. These had to be considered as
"freak! receptions and, for this reason, were not 1ncluded 1n81de the
COverage contour : : : ‘

2. There are areas of low assignment density. In these areas it is uncéertain
whether a lack of intercepts is the result of the low assignment density
or, if it is an indication that the area is outside the coverage of the
monitoring station. For. this reason, to make the interpretation of the
observed coverage maps easler and more realistic, a set of ass1gnment
dens1ty maps and overlays are included in Appendlx 5
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3. There are several instances, as can be seen from the maps, where monitor-
ing stations are shown with no coverage area whatever. These situations
are due to a complete, or nearly so, lack of 1nterceptlons at that par-
tlcular transmitter power and frequency.

4, Since the time and date of the .interceptions were not included in the
collected data, there was no possibility of determining the monthly and
~annual variations in coverage. The time and date of the interceptions
are available at the monitoring stations. However, to make use of this
information the intercepts would have to be further divided according to
month and sunspot number, in addition to transmitter power and frequency,
thus reducing the number of-intercepts in each band to such a small number
as to be useless. Due to the lack of such information, therefore, it is
impossible to know with certainty if the indicated coverage represents a
maximum, minimum, or an average coverage area, as it varies with these
factors., Although, considering monthly variations only,. the indicated
coverage is in all probability a maximum, since the smaller summer cover-
age is masked by the greater winter coverage areas.

In general, it appears that many more intercepts would be. needed
for each monitoring station, to produce an accurate indication of the cover-
age area, especlally if monthly and sunspot cycle varlatlons in the coverage
are to be evaluated also. c

Theoretical coverage.

To compensate for the shortcomlngs of the observed coverage, it
was felt that a study of the theoretical coverage of monltorlng stations
would be usefull, Knowing the theoretical coverage it is possible to fill in
the gaps in the observed coverage, and also to study how the variations in
certain parameters such as sunspot number, transmitter power, time of year,
etc. affect the coverage area. Although it is impossible to determine . an
exact coverage area for the monitoring stations with any method, the theore-.
tical results provide an excellent way to compare the relative coverage po- -
tential of the stations as well as a sound basis for future planning.

The computer facilities and the high frequency prediction program .
of the Communications Research Center, Department of Communication, were
used to determine the theoretical coverage area of the monitoring statlons.‘
To make use of thls program, it was necessary to prov1de the follow1ng in-
formation:

1. location of the transmitter and the monitoring station;
2. time, month, and sunspot number;

3. signal'chafacteristicé (transmitter power and frequency);
4, ‘type and bandwidth of emission;

5. antenna characteristics;

6. required signal-to-noise ratio~at.the"moniforing station; and:
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7. local noise levels,

The results of the computer program are in terms of the probability
of reception, for a given set of parameter values. For a more detailed des-
_cription of these parameter values, and how the theoretical coverage maps
were arrived at, refer to Appendix 3. For now it will suffice to say that the
theoretical coverage maps indicate the area within which there is at least an
% probability of receptlon, for at least four hours ef the day. The theore- -
tlcal coverage maps are included in Appendlx 5 : '

The effect of sunspot number, time of . year, tyansmitter power and. frequency
on the coverage area.

The extent of the coverage area is influenced by many factors, the

" most important of which are sunspot number, month (i.e. time of year), trans-
mitter power and frequency The effect of these factors on coverage area is
dlscussed below.

Sunspot number Variations in the sunspot number affect the ion
density of the ionospheric layers and, therefore, the propagation character-
istics and the coverage area. The summer coverage area, as it can be seen
from Maps 48, 49, and 50, decreases with increasing sunspot number. This is
caused mainly by 1ncreased absorption of slgnals at higher sunspot numbers.
The winter coverage area, on the other hand, increases with sunspot number,
as shown on Maps 45, 46, and 47. This is because the absorptlon is relative-
ly small 1n the w1nter Whlle the reflectivity of the F- layer increases with -
1ncreas1ng sunspot number. :

Month: The var;ation of coverage area, as a function of the time
of year, is shown in Maps 51, 52, and 53. It can be seen that the coverage
area is. the smallest in June and largest in December. Coverage areas at the
time of the two equinoxes (March 21 and September 21) are about ‘the same.

- The difference in coverage areas indicated for March and September, on the -
above. maps, most probably stems from the fact that these results. were-cal-
culated for the 15-th of each month. This means that the March results are
about a week farther away from the June minimum, while the September results
are about a week closer to it, than those for the equinoxes would be. Al-
though this difference in coverage could have been accentuated by other
factors as Well.

Transmitter power: The coverage area increases w1th 1ncreas1ng
signal power, as 1nd1cated by Maps 54 and 55,

Frequencz In general the coverage area for a glven transmitter
power level increases with increasing frequency, up to a certain point, since
ionospheric absorption is inversely proportional to frequency in the HF band.
However, as.the frequency is further increased signals with near vertical
incidence will not be reflected .from the ionosphere and, therefore, the effect-
ive coverage area will. decrease The above is not always observable, however,
from the coverage maps, since the local noise levels (frequency dependent)

‘ and other factors also affect the coverage areas.

: A theoretical discussion of these factors, varlatlons in propaga-
tion characteristics and propagation in general is included in Appendix l
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Comparison of observed and theoretical coverage areas.

In most cases it is difficult to compare the theoretical and ob-
served coverage areas, since the theoretlcal results apply to a specific set
of conditions while the observed coverage is integrated over a variety of
conditions. Specifically, the theoretical results are presented for definite
values of sunspot number and month, while the observed coverage is deduced
from data collected over many values of sunspot number and month. Although
the observed and theoretical results do not exactly correspond, some compa-
rison can be made. The theoretical résults do show the trie relative size -
and shape of the coverage areas and, therefore, by refering to the theore-
tical, observed and assignment denslty maps, one can determlne how effective-~
ly the monitoring stations are covering the country.

. Before embarking on any comparison betWeen theoretical and observed
coverage areas, however, let us reiterate some important factors that have to
be borne in mind for proper interpretation.

1. Some observed coverage areas are limited by low assignment density, or
operating schedules that do not coincide with monitoring opportunities
and, therefore, do not represent the true coverage capability of the
monitoring station, or stations, for that partlcular transmitter .power
~.and frequency band. Excellent example of this are Maps 16 and 17, where
for the same frequency band (3-4 MHz) the coverage area of the Port Smith .

~monitoring station is less for greater than 10 watts signal power than
for 3-10 watts power levels. This is an obvious contradiction of which
there are other similar instances. It is necessary therefore, to consult
the correspondlng ass1gnment ‘density maps for proper J_nterpretatlon of
the observed coverage areas._

2. Although it was not possible to determine the summer and winter observed
coverage areas, those indicated on the observed coverage maps are in all
probability due to winter propagation characteristics. In other words,
they represent maximum coverage areas, when the effect of sunspot numbers

~is not taken into consideration, and should therefore be compared with
corresponding theoretical winter coverages. :

3. A few of the theoretical coverage maps (specifically the low power, low
frequency summer coverage maps) show some of the stations with substan-
tial coverage, while others -are shown with no coverage at all. This is
generally a true representatlon of the relative coverage areas of the
monltorlng statlons, but in some cases the situation is accentuated by
the choice of averaging method and threshold. level. This 'is unavoidable,
since any averaging method and threshold level w1ll result in some ano-
malous s1tuat10ns.._ :

b, Some of,the observed coverage maps indicate -coverage areas; where the
assignment density maps have no -assignments. This is due to the fact
that the density maps show assignments as-of 31 December 1971, while
the 1nterceptlons were made durlng a period of several years. ‘

' Although frequencles below 3 MHz are not part of the HFE band ob-
served coverage maps were prepared for these frequenc1es using the avallable
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interception data provided by the monitoring stations. These observed cover-
. age maps, however, cannot be compared with any of the theoretical coverage
maps, because of the different propagation characteristics. It can be seen
from the maps that at these frequencies the coverage of emissions with less
than 1 watt mean signal power is poor, howeéver, for greater power levels the
' coverage becomes quite good. An exception to this is the 3-10 watts coverage,
which is quite obviously limited by low assignment density.

In the 3-U4 MHz frequency band the observed. coverage is extremely
poor, as even the greater than 10 watts coverage areas are smaller than the’
corresponding 1 watt theoretical coverage. Although it should be.noted that
the assignment density is generally low in this band, since 3.5 to 4,0 MHz
is reserved for amateur llcences for whlch no 1nterceptlon records are kept
by the monltorlng statlons.

In the 4-5 MHZ'frequency band the observed coverage is much im-
- proved, although even here only the 3-10 watts coverage is comparable to
. the 1 watt theoretical coverage. The only exceptions to this are Acton and

_Almonte, which actually show slightly bigger observed than theoretical .
coverage. This is probably due to the fact that most of the interceptions
were made during periods of higher sunspot’ humbers than the average values
'assumed for the theoretical considerations. : L

In the 5-7 MHz frequency band again only the 3-10 watts observed
coverage becomes comparable in area to the 1 watt theoretical coverage.

The observed coverage maps for high transmitter powers and fre—
quencies, that is those above 10 watts and above 7 MHz, have been omitted.
This has been necessary not for the lack of intercepts but rather because
the intercepts are spread thinly. over a large part’ of the country maklng
the distinction between areas of reliable and unreliable coverage impos-
81ble. : -
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INVESTIGATION OF MONITORING TRENDS.

: The investigation of trends in any field of activity is important
and highly advantageous, for it provides information about the things to come
and on the basis of which future planning can be accomplished. This is espe-
cially true in the case of monitoring, where the variety of services provided
is great. The investigation of such trends provides the necessary tool for
management by which the future needs and their relative importance can be
assessed. :

For this reason the investigation of monitoring trends was under-.
taken by this study. Although the results obtained are far from being con- - -
.clusive, due to the lack of data to carry out a thorough 1nvest1gat10n they
are important none the less in providing guide lines. Without taking these
trends into consideration, decision maklng and plannlng for future needs
would be rather haphazard. v

Monltorlng “trends can be d1v1ded 1nto the. follow1ng two major
categorles

1. Variation of frequency assigmments- both in total number, operatlng fre--
quency and power. These indicate not only - the general trends in.communi-
cation, but also the areas where monitoring efforts should be concentrated

© 2, Trends in’ operatlng procedures and workload and thelr correspondence N
with varlatlons in the frequency a881gnments.

An overall appreciation of the variation in the number of radio
licences in force, from 1945/46 to 1971/72, can be gained from Graph 1. It
indicates the continuous 1ncrease ‘in the number of licences, amountlng “to
about 38,500% during these 27 years. On the other hand, the yearly increases
in the number of frequency assignments across Canada, for the past 7 years,
'is shown in Graph 2. It can be seen that, although the amount of increase ‘

varies from year to year, the total number of frequency assignments is stead-
ily increasing both below and above 30 MHz. The increase, however, is at a
greater rate above 30 MHz, i.e. in the VHF and UHF bands.

- Next, let us con31der the distribution of frequercy a331gnments,
as a function of both operating frequency and mean signal power of the trans-
mitters, and compare it with the distribution of. 1ntercept10ns made by the
monitoring stations. Before proceding, however, the limitations of the data,
on which these graphs were based, will have to be stated to put them in pro—
per perSpectlve. These llmltatlons are- as. follows

1. Assignment flgures prlor to 1971 have been deduced from the December 31,
1971 frequency assignment list, accordlng to the date of licence issued,
as this information is.not available in the required breakdown, and there—
fore do not take into consideration the yearly: deletions and amendments.
This however is not expected to affect apprec1ably the relatlve a381gnment
distribution. : . .
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2. Intercept figures mostly refer to 1971, since once a new card is started
for the recording.of 1nterceptlons made on a given: ass1gnment ‘the old card
is destroyed : :

3. Both the intercept and assignment figures refer to fixed private and com-
mercial listings only, and do not include D.N.D., amateur, G.R.S., mobile
or navigational aids, as there is either no permanent record kept or the
data is-insufficient regarding their distribution. However, data on the
yearly. variation of the number of amateur and G.R.S. assignments was avall—
able and is 1ncluded

As31gnments having frequencies below 3 MHz do not belong to the HF
band, however, the required data having been available their variations are
also presented here. The number of these assignments is steadily increasing,
but only. about 20% of them are intercepted by the monitoring stations, as it
can be seen from Graph 3. A better insight can be galned from Graph 5, where
the distribution as a function of mean s1gnal power is shown. It becomes
. apparent that the rate of interception is relatively good at powers above 3
watts, at lower powers however, espec1ally in the less than 1 watt group
where the majorlty of the assignments are, the interception rate is extreme-
ly poor. This is due to the fact that these assigmments are mainly for local
'communlcatlons, the absorption belng very high at these frequen01es.

In the HF band (3 to 30 MHz) ‘the number of a381gnments is constant-
- ly increasing and the interception rate is quite good, as it is indicated by
Graphs 4 and 6. Approximately 50% of the frequency assignments are- inter-
cepted in the HF band, with the exceptlon of those that have less than 1 watt
mean signal power and are in the 3-4 MHz portion of the band, where the in-
terception rate 1is rather poor. This can be contributed to the high absorp-
tion of the sky waves in the ionosphere and the small surface wave coverage
which are characteristic of propagation at these frequencies.

: When' cons1der1ng interception rates, one must also bear in mind
that there are many frequency assignments which are only used from time to
time, or not used at all, and therefore tend to lower the 1nterceptlon rate
of the monltorlng statlons.

The yearly variations in the number of amateur and G.R.S. radio
licences are shown in Graphs 7 and 8, respectively. It can be seen from -these
‘graphs that although there was a sllght decrease in the number of amateur li-
- cences, following an increase in licence fee from $ 2,50 to $10, there was an
overall increase of about 40% in the past 12 years. On the other hand, the
number of G.R.8: licences has decreased somewhat in the last 3 years, but the
overall increase none the less amounts to about 330% durlng the past 10 years.

Now let us’ qons1der the monitoring'stations_themselves, that is
the relative changes in their activities and the distribution of their work-
load. The distribution of man-hours spent on actual operating and other re-
lated activities by the monitoring station operators, as well as the time
lost, in comparison to the total man-hours possible (full staffed) is shown
in Graph 9. The graph indicates that although the time spent on monitoring
has increased through the years, partly due to an increase in the number of
~monitoring stations, there' is still a considerable amount of time lost annual—
ly (about 1,000 man—hours/statlon) by belng short- staffed ‘ :
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The approximate distribution of the time spent by the monitoring’
stations on monitoring below 30 MHz, as opposed to VHF and UHF, as well as -
the time spent on routine surveillance versus spe01al monltorlng assignments,
is presented in Graph 10. These ‘graphs require no explanation, except that
they are based on average figures and may vary from time to time. A further
breakdown of 'special assignments, with regards to their origin, is shown in
Graph 11, It can be seen that the number of special a881gnments originated
by the monitoring stations themselves has increased about 100% during the
past 10 years, while those originated by the Regional Offlces and Headquar-
ters has declined and stayed about the same respectively. The reason for this
is twofold, on one hand the overall number of special ass;gnments has in-
creased considerably, while on the other hand more authority is being dele-
gated to the monitoring stations. :

Tables of all the values, that were used to prepare graphs l to 11,
are included in Appendix 4.

The trends diSCussed above indicate that the burden of the monitor-
ing stations is increasingly greater because of thé growing number of fre-
quency assignments that has to be" monitored, and also because of the increas- .
ing number of special- a531gnments that the monltorlng stations have to carry
out in addition to the routine surveillance of the spectrum It is also im-
portant to note that, as' a result of policy changes in the monitoring service
and new technical developments in communications, the monitoring station
activities are constantly changing not only in volume but in their relative
importance and complexity as well, Such changes presently taking place are
the installation of HF direction finding facilities, at several monitoring
stations, and the radio inspection work being carried out by monitoring sta-
tion personnel. o o

. It is evident that these changes not only. increase the workload -
but also require greater technical capability on part of the monitoring sta-
tion operators. Therefore, it must be realized that unless the quality-of
monitoring is to .deteriorate, the number of monitoring personnel has to in-
crease accordingly, or other -similar measures have to be taken, 1n order to
cope with the increased workload
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GRAPH 5. . Distribution of assignments and.intercepts below 3 MHz,
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CONCLUSIONS AND RECOMMENDATIONS.

~ After careful consideration of the various factors affecting the
effectiveness of monitoring coverage in the HF band, and analysis of the cov-
erage and den51ty maps, several conclusions have been reached. These will be
discussed ‘in the following, although one must bear ‘in mind that since the
study was restricted to monitoring of the HF portion of the spectrum, the con-

" clusions and recommendations are necessarily restricted to the same. However,

some consideration has to be given to the effect on monltorlng of LF, MF
(navigational aids and broadcast) and VHF/UHF bands, since these are also car-
ried out at the same monitoring stations.

~In general, the monitoring coverage Is extremely poor during the sum-
mer at most frequencies, especially the lower frequencies, since high atmos-
pheric noise levels and high ionospheric absorption are characteristic, As
northern stations are less effected by atmospherlc noise -and absorptlon the
establlshment of some monitoring stations in the far north would improve the
coverage considerably. Although the w1nter coverage of the monitoring stations
is satlsfactory, there are areas where improvement is necessary, such as

" 1. northern British Columbia and Yukon

2. ‘the Arctic, eSpecially the eastern Arotié'and northern:Quebec.

The Ft. Smith monltorlng station covers part of the western Arctlc and with an
improved antenna system could prov1de coverage .to most of the wéstern Apctic,
northern B.C. and Yukon. Coverage of the eastern Arctic and northern Quebec,
however, requires the establishment of a new monitoring statlon in that area.

An examlnatlon of both observed and theoretical coverage maps,'as
well as the assignment den31ty maps, indicated that there are relatively few
assignments that Wetaskiwin can cover uniquely in the HF band. The:winter
coverage area of this station is completely overlapped by that. of the other
monltorlng stations, while the number of assignments covered by Wetaskiwin
alone, during the summer months, is quite small. In light of the above, and .
considering the amount of money-involved in maintaining a monitoring station

operational, the Wetaskiwin monitoring station should be decommissioned. It is

realized that such a move would cause problems in monitoring the broadcast
stations that are the responsibility of Wetaskiwin at the present However, as
indicated by the Central Region, the recent increase in the transmitter power
of CFCW Camrose, from 10 KW to 50 KW, and the proposed increase in the trans-
mitter power of CJOI Wetaskiwin, from 1 KW to 10 KW, would serlously hamper
the monitoring of broadcast band from the present locatlon in any case and,
therefore, other means of monitoring broadcast Statlons 1n that area have to
be arrived at. *

It is also quite apparent from the monitoring coverage maps that the
Senneterre monitoring station -should be relocated to a more suitable location.
It was realized that the observed coverage of this station does not give a true
picture of its coverage potential, since the monitoring station only became
operatlonal in 1969 and all operators had to be trained hav1ng neither the ex-
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perience nor the practical knowledge in radiocommunications. For this reason,
only the theoretical coverage maps were considered, which indicated that the
coverage area of Senneterre is in most cases overlapped by that of other sta-
tions and the number of assignments covered by Senneterre alone is very small.
On the othér hand, vast areas of the easteprn Arctic and northern Quebec, rep-
resenting approximately 1,100 assignments, are not covered by any monitoring
station. Therefore, it would be far more advantageous to have a monitoring

- station in the eastern Arctic as opposed to the present location at Senneterre.
A possible site for relocation would be Frobisher Bay. Prellmlnary investiga~
tion of the possible coverage areas of . a monitoring station at Frobisher Bay
indicates, as can be seen from Maps 56 to 65 in Appendix 5, that the coverage
potential by far surpasses that of the present location and 1s comparable to
that of Ft. Smith which is the most effective monitoring station at the pre-
sent. A monitoring station at this site would not only be able to monitor the
1,100 assignments, that are not covered at the present time, but would also
vpartlally overlap the coverage areas of other monitoring stations providing
more reliability in those areas and improving the monitoring. coverage during
the summer. This move would be especially lmportant in light of the increas-
ing oil and mineral exploration activities, arctic sovereignty, the pOSSlble
establishment of ‘an oil plpellne and a northern shipping route, the increas~
ing number of HF assignments in the area, and the recent emphasis on.the
social and cultural development of the North However, before a definite de-
cision is made regarding a new monitoring site in the eastern Arctlc, further
investigation.of othér possible sites should be undertaken.

Con51der1ng the HF portion of. the spectrum alone, both the Acton .
"and Almonte monltorlng stations have nearly the same coverage potentlal and,
although. the actual coverage of Acton is somewhat better, they provide moni-
toring for essentially the same area of Canada. Hence, from an HF point of .
view, one of these two monltorlng stations is redundant. However, there are
other factors that have to be taken into consideration as well. The Acton
monitoring station, as it has been indicated by the Ontario Region, is im-
portant for the monitoring.of the VHF/UHF band, ‘the large number of broad-
casting stations in southern Ontario, the large number of maritime moblle'
stations (mainly VHF), and navigational aids in the Great Lakes area. On ‘the
other hand, the local noise levels (both man-made and atmospheric) are: very
high in thls area and Acton is seldom used for HF monitoring, while just re-
cently a new Spectrum Occupancy Center became operational in Toronto that »
could also be used to monitor the broadcast band. Almonte, while not effective
for VHF/UHF monitoring, has recently been equlpped with HF/DF facilities
making it an important link in the DF network' at the present time. It should
" be noted, however, that the DF was planned for a 5 year definite and 10 year
1ndef1n1te life, since ‘the site is not ideal for direction finding, and con-
sideration should be given to relocation when, the lease expires. As far as
the overall deployment of the monltorlng stations across Canada is concerned,
the Acton location (or preferably a nearby site having the same advantages »
of location but lower noise levels) is more favourable for effective monitor-
ing. Even though the HF coverage of one of"’ these monitoring stations is re- °
dundant and the decommissioning of either one of them would result in'a neg-
ligible loss of HF coverage, the question of monitoring prlorltles has to be
settled between Headquarters and the Reglon before a declslon can be reached
in this regard :
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"The St. Remi station is used entirely for VHF/UHF monitoring and
was established for that purpose alone, as was emphasized by the Quebec Re-
gion .in comments to the final draft of this report. Its potential for monitor--
ing the HF band is ndill since other monitoring. stations, St. Lambert in par-
ticular, already provide satisfactory coverage in that part of Canada. Con-
sequently, station at St. Remi should not be considered as a monitoring sta-
tion but rather as a VHF/UHF observatlon center and its effectiveness should
be evaluated in that respect.

‘A major factor affecting monitoring effectiveness, and being direct-
ly responsible for the coverage capability of a station, is the monitoring
equipment and antenna system used. A survey of the monitoring stations, re-
garding HF equipment and antenna systems, indicated a definite need for: im-
provement. Several stations expressed dissatisfaction with the performance of
the present antenna system, and the antenna sw1tch1ng arrangement as well,
stating that better results are being obtained using a long-wire -or a simple
whip antenna than the double-doublets that were specifically designed for the
HF band. Also, the Racal HF receivers, used successfully for many years, have
outlived thelr usefulness and need to be replaced with modern state-of-the-

.art receivers, as some. of the monltorlng stations are already in the process

of doing. In VleW of the above, it is imperative that an evaluation of moni-
toring facilities, the establlshment of up-to-date equipment standards, and.’
the setting up of a program to improve antenna systems be undertaken as early
as possible. :

Another major factor affectlng monltorlng effectiveness is the
operatlng personnel, .and it is a well known fact that monitoring stations are
constantly understaffed. The installation of HF direction finding facilities
at several monitoring stations, and the radio. inspection. work now carrled out
by most of the monitoring stations, further compound this- ‘already serious
problem. Operators have progressively less time to spend on actual monitoring
and, consequently, the efficiency of the monltorlng has to. suffer. Although
the élimination of the midnight shift, which in most cases contributes little
to the. amount of work done, might ease the situation somewhat none the less

" better means for the staffing of monitoring stations has'to be found. Alter-

nately, since the recruiting and tralnlng of quallfled personnel in sufficient
numbers is difficult and time. consuming, and since wages and fringe benefits
make up by far ‘the largest portion of the monitoring’ cost, the automation er
semi- automatlon of routlne monitoring functlons has to be serlously considered.

There are-many_complex monitoring problems "that need immediate atten—
tion and which, due to their complexity, require.the combined effort and co-
operation of both Headquarters and the Regions. To resolve these- problems to
the mutual satisfaction of both, a national committee should be set.up composed
of Headquarters and Regional members, as it.was recommended by the ‘Pacific Re-
gion in response to the final draft of this report Such a commlttee would
prov1de guldellnes to "

1. establish monitoring priorities;
2. set operating-standards and prOcedﬁres;

3. determine coverage needs and capabilities;
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4, set equipment standards and arrange for bulk purchase of equipment where«
economlcally advantageous,

5. plan for modernization and up~dating of facilities at all'stations;

. 6, - determine staffing requirements, training needs and standards;

7. plan for utlllzatlon of mobile vans and integration with the flxed moni-
torlng service;

8. plan for career. development of monitoring personnel as part of the whole
vTelecommunlcatlons Regulation organization;

9. prepare capltal programs, including- development of a national DF system
with intercommunication facilities and whatever 1s needed ‘to make such a
system efficient;

10. reactivate planning for a system to gather data on spectrum utilization.

Such. a committee would also provide the basis for better co-ordination and
understanding between Headquarters and the Regions, as well as among the Re-
gions themselves. However, it must be bornme in mind that such a committee can.
only be successful with the full co-operation of the participants, otherwise
it would become a waste of both tlme and effort without solutlon to these
problems.

: It is fully reallzed that the policy of the Department is to de-
centrallze its services and to give the Regions more: respon31blllty in carrying
out its functions. This is a basically sound idea, however, this does not in -
any way mean that such policy should be followed without discretion. Some ser-

vices like monitoring, particularly in the HF band, are more effective when

centrally controlled and, therefore, should remain that way. Also, decentrali-
zation seems to have accentuated the constant one-upmanshlp among the Regions,
as well as the purchaslng of unnecessarily expensive equipment and the ineffi-
cient use of the mobile vans. Such attitude is hardly conducive to effective
monitoring. The Monitoring Service must function as a unit, for the effective
management of the spectrum, and not as a collection of dlfferent factions com-

peting to get a blgger sllce of the cake.

“In light of the above, .the following must be realized if effective .
monitoring is to be meaningful: - S B '

1. There has to be a greater spirit of unlty on the part of all segments of
the Monltorlng Serv1ce, and o

2. The central control of the monitoring stations has to be retained, at least
for the monitoring of the HF band, desplte the Department's decentraliza-
tion policy. : S .

‘ Slnce this is expected to recelve opposition from the Reglons, regardless of

the arguments presented in support, the final decision should be ‘arrived at
by the above proposed national commlttee

During the ‘course of investigation -into the monitoring activities
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we were informed by the Atlantic Region that the Montague monitoring station
primerily monitors only those HF emissions that originate within its own Re-
-gion, This is a basic misconception and is totally unacceptable if effective
monitoring is to be achieved. As it is stated in the Monitoring Service Manual
(MS-1-3, page i), the propagation of signals in the HF band is such that re-
gional boundaries or discrete geographical areas do not lend themselves as
practical means of delineating areas of respons1blllty for assignment to any
particular monitoring station. Hence, it is extremely impértant, in order to
have effective monitoring, that all monitoring stations operate under a uni-
. form standard across the country “rather than satisfying regional objectives.

" Although regional objectives are important, they must not take prlorlty over.
those of the Monitoring Service as a whole. The importance of this is under-
lined by the establishment of an HF direction finding system, ‘and is further
necessitated by international agreements to which Canada is a signatory
through the Infernational Telecommunication Union.

In order to effect a better and contlnuous evaluatlon of the actual
performance of the monitoring stations, an improved reportlng system should .
be established. The monitoring'stations could.be provided with a proper form
on which to enter the relevant information regarding intercepts made, at the
same time these are entered into the cardex system. These forms would then be
sent to RRS-M in Ottawa, at the end of each month. Such reporting system would
take up little time of the monitoring personnel and would provide a solid data.
bank for the continuous evaluation of the monitoring effectiveness, seasonal
and sunspot cycle variations in the coverage, and the performance of monitor-
ing equipment and antenna system. ‘ I ’

Canada is among the. leadlng users of communications’ and electronlc
equipment -and yearly investments in'the same represent millions of dollars.
On the other hand, the same cannot be said about our Monitoring Service as
even less well-to-do nations like Portugal and Italy, to name only a few, have
‘Monitoring Services that surpass our own, It is only common sense of economics,
therefore, that such a large investment be properly safeguarded, especially
"because of its importance to such vital sections of the economy as industry
and commerce, in addition to naVlgatlonal aids, national defence and emergency
services, It is 1mportant therefore, to evaluate the whole Monitoring Service
with an aim to improve its performance. Thus, slmllar studles should be under—
taken to

1. evaluate LF, MF and VHF/UHF monltorlng effectlveness as well as. the orga—
nization of the Monltorlng Service as a whole; : ~

2. prov1de a comparatlve analy81s of advanced forelgn Monltorlng Serv1ces,
evaluating the technologies, methods and systems developped by_them, de-
termining their relative advantages and how they or any combination of
them could be adapted in order to improve our own Monitoring Service and
our partlclpatlon in the Internatlonal Monltorlng System.

Based on the above conclusions, it is strongly recommended that
immediate attention be given to the following proposals and the necessary
steps be taken for thelr implementation. :

1. The Wetask1w1n monltorlng statlon should be decomm1381oned and -other means
of monltorlng broadcast stations in that area should be determined.
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2. The Senneterre monitoring station should be decommissioned,

3. An investigation should be undertaken to arrive at a suitable site for
the establishment of a new monitoring station in the eastern Arctic, and
to determine the need for another monitoring station in the western Arctic.

4, Considering that the HF monitoring coverage of either Acton’ or Almonte is
- redundant, a decision has to be reached as to which of these two should
be decommissioned depending on monitoring priorities.

5. In the future, the station at St. Remi should not be cons1dered as a
monitoring station but as a VHF/UHF observation center.’

6. A thorough evaluation of monitoring facilities and the establishment of
up-to~date equipment standards should be carried out. ’

7. A program should be set up for the improvement of antenna systems at all
monitoring: stations :

8. Better means of'staffing the'monitoring stations and the setting up of a
program for the recruitment and training of monitoring personnel should
be investigated.

9. A national committee should be set up to resolve complex problems. that
cannot be effectively dealt with by either Headquarters or the Regions
alone.

10. The’ automation of routine monitoring functions should be investigated as -
soon as possible. The try-out of such automatic .system could be effected
at the proposed monitoring station in the eastern Arctic.

11, As it is felt‘that central control of HF monitoring_is'important,_this
question should be reexamined by the proposed national committee,

12. It should be made certain that all monitoring stations operate under a
uniform stadndard and that regional objectives do not take priority over
those of the Monitoring Service as a whole.

13. An improved reporting system should be established with respect to interf
' cepts made by the monitoring stations, in order to effect :a better and
continuous evaluation of their performance.”

i4. Similar studies shouldybe undertaken to

a, evaluate the effectiveness of LF MF and VHF/UHF monitoring and the
: organization of the Monitoring Serv1ce as a whole*

b, provide a comparative analysis of advanced foreign Monitoring Services
‘ with a view to improve our -own Monitoring Service and our participa-
tion in the International Monitoring System.

It is sincerely hoped that serious and’ objective cons1deration will
be given to. this report in general, and its recommendations in particular, in-
order to effect an overall improvement of the: Monitoring SerVice.




