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Summary

This Report has been prepared for Energy, Mnes and Resources
Canada. The objectives are to identify and docunment all current

and proposed mning projects using |ong distance labour commuti ng
(Lpc) and to estimate its future use

Locis defined as all employment in wWhich the work is so isol ated
fromthe workers’ homes that food and accommmodation are provided
for themat the work site, and schedul es are established whereby
enpl oyees spend a fixed nunber of days at the site, followed by a
fixed nunber of days at hone.

LDC, or “fly-in” mining as it is often, but sonetimes incorrectly,
referred to, is a new variant_on the old thenme of going away to
work in the resource sector. The first Canadian nine to use this
system was the Asbestos Hll mne in northern Quebec in 1972.
Since then fourteen other mnes have gone into production, and
two others are scheduled to commence commercial operations in
early 1988. As of June 1987 there were nine operating nmnes in
Canada using some form of LDC.

The report is based on a review of literature, key infornant
interviews and aDguestionnaire survey of mning conpanies who use
or have used LDC. The Report begins with a discussion ofthe use
of LDC by the mning industry, which is followed by an anal ysis
of data fromthose mnes currentl¥ using this system The issues
arising fromthe use of LDC are then discussed and finally the
prospects for its future use are exam ned.

The traditional approach to developing mneral resources is to
build a mning town. In recent years LDC has becone an attractive
alternative given the economc and social limtations of resource
towns, changes that have occurred in the regulatory and policy
environments, technological and infrastryctural changes in the
transportation and mning sectors, and the recent’ economc
restructuring that has occurred in the mning industry.

The survey of mnes shows the rapid growh in the use of LDC and
particularly since 1980. Gold, uraniumand zinc are the netals
sectors that currently use tpe, and the Province of Saskatchewan
and the North West Territories are the regions where nost LDC
mnes are found. Fifty-seven percent of all LDC workers work a
seven day on, seven day off rotation and sos of all workers work
12-hour shifts. Rotations and shifts vary considerably both ?t
i ndi vidual mines and between nines, the shortest rotation Is 4/3
and the | ongest 98/21. Generally speaking those nmines in the
south with relatively easy access to labour use shorter symetric-

al rotations, while renote operations tend to use |onger, asymetr-
ical patterns.

(1v)



Among the issues arising fromthe use of LDC are the inplications
of different rotation cycles and shift systenms on labour matters
such as health and safety, productivity and efticiency, absenteei sm
and turnover, unionism and personnel policies. Rel at ed | ssues
include the relative costs of LDC versus the mning town option,
and the possible [imtations to the use of LDC in terms of the
ste of the operation, Iength of commute, or life expectancy of
the mne.

The advantages of LDC for workers and their families i nclude the
benefits of relatively hl?h wages or salaries plus extended
periods of time away from the work site. Against this are the
di sadvantages of stress and tension caused by partings and reunions,
the problems caused by spousal absence, difficulties of role
definition and transitions for those with children, and difficulties
Wi th maintaining ongoing relationships with friends and other
comunity nembers. Whilemany are abletocope Wth these difficulties
some W Il change jobs or end their relationships.

Loc also has inportant inplications for northern regional devel opment
policy. The use of non-local |abour, the limted involvenent of
native labour, and the purchase of nost goods and services from
southern netropolitan centres are sone of the perceived disadvantages
of LDC. On the other hand the system represents a |ow cost approach
to mneral devel opment for government, in that there is little
need to provide infrastructure or services at renote |ocations,

and nost of the economc and social costs nornally associated
with closure are avoided.

Devel opment of new metal mnes in general, and mnes using LDC in
particular, wll depend on future netal prices, mne costs, and
continued access to markets - particularly markets in the United
States. Not all new mnes will need to use LDC, but where the
resource is renote fromits |abour supply and the econom cs of
the project justify developnent, there is a far greater Iikelihood
that LDC w I'l be used rather than construct a new town., This is
not to suggest that all of the socio-economic outcones of LDC are
ositive, estions on such issues as fly-oyer effects, local
raining and recruitnent, and worker and famly effects need to
be given serious attention at the policy level if the positive
benefits of this approach to mneral devel opnent are tobe naxim zed
and the negative outcones mnim zed.



1.0 Introduction

This research report has been prepared for the Departnent of
Energy, Mnes and Resources under the 1987/88 EMR Research Agreements
Program  The objectives of the project were

(i) to identify and docunment all current and proposed
mning projects using |long distance labour commuting
(Loc) , establishing a range of information including
the typeofoperation, year ofcommencement, projected
life, “size of |abour Torce, rotation and Shift
patterns, conmuting transportation network (nodes
and points served) , and the regional distribution
of the workers’ place of residence; and

(ii) to establish the current, and estimate the future,
aﬁgre%ate | evel s of use of Lpc, by the type and
characteristics of operation involved.

Long di stance connutin? in the mning sector has a relatively
short history and to date has not been subject to an¥ systematic
anal ysis. However, recent changes in the structure of the mning
industry, financing considerations, and attitudes and aspirations
of the mning labour force are among the factors which have |ed
tot hi sapproach tomneral resource devel opnent becom ng increasingly
I nportant. The reason for undertaking this inventory and analysis
of long distance commuting is to provide a baséline for "the
subsequent systematic study of the inplications of LDC for |abour
econom cs, nana%enent.contan|ty and | abour - managenent rel ations,
and of the psycho-social inpacts on workers and their famlies.

The Report is based on a review of current literature (see Storey
and _Shrinpton, 1986, 1987, and forthcom ng, and Shrinpton and Storey

1987 and 1988), g \?.uestionnaire survey of mines USi ng Lbcl, and
key informant interviews.

The Report is divided into three main sections. The first provides
an overview of the history of LDC and a discussion of the factors
whi ch have encouraged its use as opposed to the construction of
mning towns which represent the nore traditional approach to
m neral devel opment. Part two provides an inventory and anal ysis
of current and proposed projects that use LDC in terns of the
vari ables noted in the first of the above objectives. The third
section is a synthesis of the policy issues arising out of the
experience wth LDC and the prospects for its future use.

1, The term ‘fly-in" is commonly used to refer to all mning
operations using LDC. However, the Hope Brook gold m.ne in
sout h-west Newfoundl and uses a boat to transport the majority of
its | abour force to and fromthe mne, while the Star Lake and
Enmeral d Lake gold mnes use or will use bus transportation. In
this paper fly-inis used only to refer to those LDC m nes using
air transportation.



2.0 overvievandLiterature Review
2.1 Introduction

One of the outstanding characteristics of Canadian geography is
t he inbal ance between the distribution of population and the
distribution of its natural resources. Approximately 90% of the
popul ation is concentrated along a narrow belt of relatively
arable land on the southern edge, while nany of the exploitable
resources are |ocated to the north or in marine areas.

Gven the need to mnimse resource production costs and maintain
or enhance canada‘’s international Conpetitiveness as a resource
producer, a question of .increasing |nportance is ho these
resources can nost efficiently be developed. Until relatively
recently the traditional response was the devel opment of the
“conpany town” or "resource town", the npst recent, and. perhaps
the l'ast, exanple of which is the coal town of Tunbler Ridge in
British Col unbia (Bugden, 1984).

However, follow ng the example set by the offshore oil industry,
and starting with the Ashestos H |l operation in northern Quebec
in 1972 and the Rabbit Lake, Saskatchewan, uranium operation in
1974 (Nogas, 1976, 1986), there has been an increasing use of
“tenporary work communities” and "long di Stance commuting" toO
"fly-in mines" as an alternative strategy for the devel opnent of
renote mneral resources.

By way of definition, tocis all enployment in which the work is
so isolated fromthe workers’ homes that food and |odging
accommdations are provided for themat the work site, and schedul eS
are established whereby enpl oyees spend a fixed nunber of days
working at the site, followed by a fixed number of days at hone
(Hobart, 1979,2)

Locis thus a relatively new variant on the old Canadian thene of
going away to work in a resource industry, It is,  however, a
uni que form of work organization differing ¥|) fromdaily commuting
systens in that the workers are away from and then at, hone for
extended  periods, and (i) from seasonal or | teqﬁoraﬁg
mgration-to-work systens by the year-round regularity t
rotational work pattern.

The industrial sectors nost likely to utilize Lbc are construction

transporta’tion and resource devel opnent. It is used when the
nature or location of the work makes it inpossible, prohibitively
expensive, or undesirable to use labour conmuting on a daily

basis from an existing, or purposely built, comunity. This
occurs when:



(1) the location of the work changes over tine, either
because the resource itself is nobile (as with
deep sea fishing by factory or freezer traw ers)
or where work on a transportation systemis invol ved
(the Quebec North Shore Labrador railway, for
exanpl e, uses LDC 1abour, and there is increasing

use of Locon international-going nerchant narine
vessels) ;

(ii) the work is situated in harsh and dangerous
environnents, as in the case of offshore ol and
gas exploration and production;

(iii1) the activity is of short duration, such as |arge
scal e construction projects, and/or:

(iv) the work is at a site remote from existing comuni -
ties and for economc, social, and/or public policy
reasons, LDC is regarded as the preferred option
to devel oping a new resource conmunity.

Thi s Report focuses on the |last of these circunstances, and in
Egrtlcular the use of LDC by the Canadian nmetal mining industry.

e of LDC in the mning Industry probably originated in the
Soviet Union in the 1960’'s as a nmeans of develop|n8 northern
m neral resources (see A«nstrong,. 76; slipchenko, 1979). More
recently it has begun to be used in Australia. However, it is in
Canada where the systemcurrently appears to enjoy greatest use
in the mning sector and where there is likely to be the nost
significant growth in the near future.

2.2 LDC vse by the Canadi an xining | ndustry

Table 1 summarizes selected characteristics of commercially
produci ng Canadi an m nes which use, or have used, LDC. In June

1987 there were eight operating mnes using LDC. One has since
closed, one has cone into production, and two are in the
devel opnent/construction stage.

O the mines opened prior to 1987, one no |longer uses an LDC
system and five have closed. Several other operations that have
al so used a rotation systemare not included as they did not

enter commercial production. For exanple, the Bullmoose Lake
m ne (gold% I n NWT operated a 28/28 fly in systemfrom 1982 to
August ~1987, including some shutdown’ peri ods. This project

enpl oyed an average of 120 workers but was a pilot mll project
rather than a full conmercial operation.



10.

11.

12.

13.

14.

15.

16.

17.

Mine

Asbestos Hil |
(asbest 0s)

Rabbit Lake
(uranium
Nani si vi k
(lead, zinc)

Coal Valley
(coal)

cluff Lake
(urani um

camsell River
(silver)

Baker M ne
(gol d)

Lupi n
(ggld)

Pol ari s
(zinc, lead)

Cullaton Lake
(gol d, silver)

Key Lake

(uranium)

Det our Lake
(gol d)

Salmita
(gol d)

Star Lake

(gol d)

Hope Brook
(gol d)

Johnny Mn.
(gol d

Emeral d Lake
(gol d

Table 1 -

ened/

Provi nce osed

Que.
Sask.
NWT
Alta.
Sask.
NWT

B.C.

NWT

Sask.

Ont.

NWT

Sask.

Nfld.

B.C.

Ont.

1972-1983

1975

1976

1978"

1980

1980- 1985’

1981-1983

1982

1982

1983- 1985

1983

1983

1983-1987

1987

1987”7

1988"

1988"

Enp}g§ges
c.400
370
194
3352
265
200
5(35
440
275
1409
485
15010
25
50
37014

55

8516

Rot ati on
Days
[ n/ Qut

70/ 14
717
98/ 21

n.a.
717
28/ 28*

14/76
21/7

14/ 147
4/3

63/ 21°
42/ 28

42/ 21
717

717

7/711
34

14/1412
35/ 21
717

14/ 14

42/ 21

4/ 4

Characteristics of Mines Using LDC

Years of
Expect ed
Life
>20
4-6
na.

>20

15-19

15-19

15-19

10-14

1-3
10-14

4-6



Table 1 - Footnotes

1.

10.
11.

12.
13.
14.

15.
16.

Wrkers were bused in 5 days per week for eight hour shifts
from 1977-1978. A daily helicopter comuting s¥sten1mas used
1988-1982 with workers rotating on a 4/ 4, 12-hour shift
system Since 1982 the conpany has used a daily bus commuting
systenbutworkers still rotateonthed4/4, 12-hour shift system

1986 enpl oynent which was about so% capacity.

Operations began in 1970 but a rotational system was not
adopted until 1980.

The original rotation was 54/30 for hourly workers and 36/20
for staff. In 1984 the rotation changed to 28/28 for all
enpl oyees.

Novenber 1983.

1981 rotation for all personnel was 21/7. This changed in

198%1}? 14/ 7 with the exception of admnistrators who remained
on :

M ne workers work 14/14, sonme department heads work 4/3.

Majority of hourly paid staff work 63/21, native workers can
opt for 42/28, corporate staff work 42/21.

August 1985

Currently undergoi ng expansi on.

Mne staff work 3 weekdays first week, 4 days second week at
mne site except accounting personnel who are located in
Ti nm ns.

M1 workers worked 14/ 14, production enpl oyees worked 35/21.
Production began Septenber 1987.

Construction and mne workers, normal operating enpl oynent
expected to be c.270.

Production scheduled for early 1988.

O the total workforce 55 will commute on a daily basis from
River Valley and area, the remaining 30 will live on site
during their 4/4 rotation or 4/3 rotation in the case of mll

operators.



The dates of opening of the mnes show how recent the LDC phenonenon
Is. The first use of LDC in the mning industry was at Asbestos
H1l, Quebec in 1972, and twelve ofthe seventeen operations have
only been in production or under devel opment since 1980. Gold and
silver (9 mnes), uranium (3), zinc/lead (2), asbestos, coal and
silver (1 each), are the types of mne wth which LDC has been
associated to date.

VWiile in an overall sense the use of LDC in the mining sector may
be considered relatively |imted, the increase in 1ts use has
been rapid, and in sone regions it has become the dom nant approach
to development. In Qctober 1986 there were 110 nmetal mines in
Canada, of which eight (7.3%) were LDC operations, but four of
the ten mnes (40%) In the Nwr, and four of the six (67%) m nes
I n Saskat chewan used an LDC rotation system In terns of employment
LDC is also significant in those regions. Al though only 4.8% of
all Canadian netal mnes workers were enployed in LDC operations
in Cctober 1986, 48%of all workers in the wwrand 18%in Saskatchewan
worked at mnes using this system

Table 1 also indicates a wide range in the length of the rotation
used at each mne. The |ongest rotations (Nanisivik, 98 days
on/21 days off and Polaris, 63/21) are the nmost northerly operations.
Rotation patterns and other mne characteristics are discussed in
nmore detail in Part 3, below.

One other characteristic of note is that while nmost Canadi an
metal mnes are unionized, only three of the current (June 1987)
LDC operations are organi zed. O ganized mnes are those at Xey
Lake and Detour Lake (United Steel Wrkers of Anerica), and cluff
Lake (Energy and Chem cal Wrkers Union).

2.3 The Decline of Resource Towns and the Gowth of LDC

The current preference in resource developnent is shifting away
fromthe devel opment of new resource towns towards Long Di stance
Commuting. In the metal mning industry a new cal cul us has emerged
whi Ichdfavours the LDC option. The elements of this new cal culus
i ncl ude:



2.3.1 Limtations ofResource Towns

There is a considerable literature on the problens of Conpany or
Res?uace Towns (see, for exanple, Robinson, 1984). These problens
i ncl ude:

* |lack of economc diversity o .
* |ack of alternative enployment opportunities - especially
for wonen

* difficulties of recruiting and retaining top quality |abour
%+ vulnerability t O "boom and bust" cycles

« seasonal instability in terms of enploynent and incone |evels
«a limted and often unpredictable |ifespan of the resource
+ socio-demographic i nbal ances . .

* social problems associated With renote environments, |oneliness,
al coholism etc. _

* communities t00 small to support nmany urban services,
es eﬁLaIIy in the areas of education, entertainment, and
retailin

.Iinitatioﬁg of the physical, social and political environment

* difficulties of town nanagenent

» start-up and wind down COStS tO md,ustrg and gover nment

+ social and econom c problens associated with closure

Many of these problens have been exacerbated over tine as Canadian
mners and their famlies have cone to expect and demand a greater
rangeof recreational andother pypljic facilities, ahigherproportion
of children need and wish to attend grade school and participate
in higher education, and; denographic,” social and econom ¢ changes
have made two incone famlies the norm

2.3.2 Changes in the Regul atory and pelicy Environnent

A nunber of public policy considerations have affected decisions
bet ween the Resource Town and LDC alternatives. Principal anong
these is the fate of single industry towns when the resource is
exhausted or its exploitation beconmes unecongm c, thus renmoving
the comunity’'s raison d’etre. This comon Canadi an phenonenon
has proved costly to the residents of such towns and to the
public purse. Accordingly, alternative devel opnent options becone
nmore desirable.

At the sane time, changes in the regulatory environment have nade
t he construction of mning towns nore expensive. The earlier
coQPany towns were |argely unconstrained by ngernnent requi rements
and controls |eading in many cases to a poor quality urban
envi ronnent. Mbre recent n1n|n? towns, such as Tunbler” Ridge,
are, by contrast, conspicuous fortheplanning efforts and investments



that have gone into the community. In the case of Tunbler Ridge
the estimated total developnent cost exceeded $274 million

representing a per capita investment in the order of $45,700
(MGath, 1986,232) .

Conpani es contenplating the devel opnent of a new town know the
are likely to be subject to the inpact assessment process whic
may require the use of costly nanagement and mitigation nmeasures
before the devel opment is allowed to proceed. In addition devel opers
are now subject to a much wi der range of regulations regardin
urban design, accommpdation standards, and servicing; “all o
which tend to add to construction costs.

A further constraint to resource town devel opment is that increasing
Federal - Provi nci al managenment of resources has tended to transfer
much of the decision-making fromthe private sector context to
the political-regulatory context. For exanple, and as an extreme
case, the Al berta Governnment in the md 1970's forbad any new
town devel opnent in the “Coal Branch” area WSt of Ednonton. In

this case devel opers had no choice but to use a comuting option
(Berg,1986,31) .

A second exanple of the inpact of policy is with resPect to
affirmative action programs, particularly as thev annly to aborigina
peopl es. The objective oftheseprograms is toencourage nartjcipation
in resource devel opment and yet "at the sane time permt native
peoples to maintain elements of their traditional lifestyle. The
resource town strategy does not easily allow these twn obéectlves
to be achieved, whereas the commuting option allows for both the
separation of hone and work place and more flexibility in the
actual workcycle (see, for exanple, the discussions by Nogas,
1986, and Beveridge, 1979 on native enployment at Rabbit Lakeg.

Long distance comuting enployment is increasingly being seen as
a means of spreading the econom c benefits of resource devel opnent
to a wide range of comunities, native and non-native, rural and
urban, and northern and southern. The effect of LDC is the opposite
of that of a mining town, insofar as incones generated at_the
mne are spent in, or from a |arge nunber of communities. This
contributes to the diversification of the econom c bases of these
communi ties and serves to spread both the benefits of the mne
during its operation and the costs of its closure. This is not to
suggest that a w der spread of benefits is always beneficial.
The problemof ‘fly-over’, for example, Where renpte sites are
served from distant ‘netropolitan centres rather than nearby urban

centres, is a problem associated with LDC and is addressed in
nmore detail later.



In short, government policy now tends to encourag, resource
devel opnents that address a range of political, econom c and
soci al objectives rather than simply econom c objectives. As a
consequence many of the what, where, when and how questions of
devel opment nust” be eval uated against a w der range of variables;
the net result is that in many cases comuting has become the
preferred option.

2. 3.3 Technol ogi cal and Iafrastructural Changes

A third element in the new calculus is the relative changes in
novenent, conmunication, and storage costs that have occurred in
recent years. Changing technology, particularly with respect to
alr transportation, has provided resource devel opers wth the
basis for the comuting option which sinply was not there in the
1950’s and 1960’s.

Air transportation is now fast, dependable and relatively safe
and cheap, and in conjunction with public policy initiatives of
t he 1960’s and 1970’s, which saw the expenditure of considerable
public funds to inprove road, rail, air and port infrastructure
together with termnal and warehousing facilities, the cost
equation has changed in favour of LDC

2.3.4 Restructuring in the Mning Sector

Since 1981 - 1982 there has been a crisis in the mning industry.
Wi le mning has always been vul nerable to short term m neral
cycles and | onger termbusiness cycles, during the recent recessi-
on the cyclical vagaries of international mneral markets have
coi nci de wth sirgnificant structural changes within the
industry. This has neant that nore attention than ever has been
given to inproving productivity, rationalizing unproductive
operations, and reducing production costs so as to ensure that
the industry remains conpetitive.

Weak mineral prices in recent years are largely attributable to
the high real interest rates of 1981-82, a declining world gross
national product, world currency re-alignments, environnental
regul ation, downsizing, new | ower cost mning operations in third
worl d countries and netal substitution (Keyes,1986,6).

The inmplications for the Canadian netals mning industry include:

(L) the increased Probabilipy that the search for new mnera
reserves will take the industry to nore remote |ocations;

( i1) the devel opnent of new reserves W || enphasise higher
val ue deposits inplying the probability of shorter
mne lifetines; and,

(iii) the need for increased extraction efficiency which
inplies the likelihood of a smaller workforce.

-9 -



Each of these favours the use of LDC. Furthernore, recent price
fluctuations have caused attention to focus on devel opnent options
that are nore conpatible with variability per se. The LDC option
presents advantages in that costs of start-up and closure of the
mne, whether tenporary or permanent, are reduced.

In cases of closure there are no mning town problens, and the
savi nﬁ in comuter transportation costs is i nme |.alge. LDC o eratiﬁns
are thus both easier to open and to close (and possibly subsequently
to re-open), as seens to be indicated by the closure of the
cullaton Lake and salmita gold mines aftéer only two and four
years of operations respectively (see Table 1).

2.3. S Worker Pref erence

Anot her factor, which may further hasten the decline of the
resource town and expand the use of long distance commuting, IS
that nmany workers FPrefer comut | n% to "Yiving 1n a mning town
(see, for exanple, Rose et al. ,1984,1).

From the conpany viewpoint it appears that there is less difficulty
in attracting workers and retaining them (Nogas, 1976,128; (3 ass
and Lazarovich, 1984,86; Newton, 1986,77). The devel opers of the
Rabbit Lake mne found during the planning phase that were they
to adopt the mning town option they coul d expect anything from a
35-400% annual turnover rate. |In Tact turnover started at 28%
when the mine opened in 1975 and by 1986 was down to 5%
(Nogas,1986,20,24) . At Polaris in the firSt six nonths of operation
the turnover rate was only 12% and subsequently declined. Wile
these low turnover rates may in part be explained by an absence
of alternative mning enployment opportunities from 1981 to the
present, there appears nonethel ess to be a fairly high level of
satisfaction with the system

operators of fly-inmnes al so indicate that there is |ess absenteeism
(Newton,1986,78) , and it has been argued that there are fewer
Industrial disputes (Rose et al. ,1984,4).

From the perspective of the workers there is evidence that many
of them appreciate being able to live in their home communities,
retai ning family and friendship ties and taki ng advantage of
facilities and opportunities that mi'ght not be available |
renote conmunities (Jackson, 1987,164), “and that they enjoy the

extended tine with their famlies that the rotation system allows
(Storey et al. ,1986, 101) .
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3.0 Survey of LDC M nes

In order to achieve a better understanding of past and current
LDC mining activities a survey of mines using this system of work
organi zation was carried out. A questionnaire (Appendix 1) was
sent to all mnes known to use the system In addition to providing
data about their own mne, respondents, usually the Human Resources
supervisor or equivalent, were asked to identify other mnes not
included in the list of LDC operations provided. In this way what
Is believed to be a conplete |ist of Canadian LDC mining operations,
past and present, was generated, and conparable data collected on
each. of the seventeen mnes i dentified detailed inf ornmation was
obtained on thirteen including all of those currently operating.

3.1 General Mne Characteristics

Table 1 provides an overview of mnes that use LDC indicating
each mne by province, activity, and date of the beginning, and,
wher e apfproprl ate, the end of operations. Table 2 summarizes the
dates of opening of mnes by type and clearly indicates the
gro¥v_th I|n LDC since 1980, and its increased use in gold mning in
particul ar.

This growth can also be seen in the context of total mne
openi ngs. The proportion of LDC mnes as a percentage of all new
gol d, uranium and |ead/zinc mnes has increased steadily, from 9%
I'n 1975-79, to 15%in 1980-84, and to 36% in 1985-87 (Canada,1987).

The “life expectancy” of those mnes still in operation, i.e the
notional life of the mne based on current known reserves, costs
and mneral prices, varies considerably, but typically the gol d

mnes in question have a relatively short |ife expectancy, the
uranium mnes are expected to have fifteen or nore operatin
years left while the two lead/zinc mnes have 4-6 and 15-1
years of |life remaining (Table 3).

Interestingly, LDC mnes appear to have a higher survival rate in
conparison fo non-Lbc operations. Between 1975 and 1987 twelve
LDC mines were opened, of which 10 (83%) remain open, while, over
the same tinme period, only 32 of 62, or 56% of all nen-LDC gol d,
urani um and | ead/ zinc operations are still open (Canada,1987).
The underlying reasons for this apparently greater chance of
survival are not, however, understood.

Al but one of the mnes were designed as LDC operations. camsell
Ri ver (NwT) switched to an LDC systemin 1980, and the Luscar-
Sterco mne (Coal Valley, Alberta) has since returned to the nore
conventional form of work organization where workers comute by
bus on a daily basis. The only mnes which do not utilize LDC
al one are Nanisivik in the wwr and Emerald Lake in Ontario. Some
of the work force at Nanisivik is local and conmutes on a daily
basis from Arctic Ba%/, and accommodation and schooling facilities
are provided forthe famlies of some LDC enpl oyees. The
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Table 2 - LDC M nes: vear of Opening
Typo of Mine
Total 3inc/
Year of opening Mines  Uranium Lead Gold other
Qpening in
Period
1972-74 1 1
1974- 76 2 1 1
1977-79 1 1
1980- 82 4 1 1 2 1
1983- 85 4 1 3
1986- 88 4 4
Tot al 17 3 2 9 3

Table 3 - LDC Life
Li fe Expectancy Tot al

( Years)

C osed 5

1-3 1

4-6 2

7-9

10- 14 2

15-19 3

2 0t 2

Unknown 2.
Tot al 17

Expectancy as of June 1987
Uranium  Zinc/Lead Gel1a  (her

3 2
1
1 1
- 2
1 1 1
2
| 1 1
I
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.....

organi zational systemat this mne is discussed in nore detail

below At Enerald Lake part of the work force will also comute
on a daily basis.

3.2 The Workforce

Tabl e 4 gives aggregate employment data for all mines in production
on June 1 1987 by on-site and off-site occupational categories. One
hundred and seventy-four or 7.1% of the total workforce are
enpl oyed off-site, ~ primarily in admnistrative positions at
head-of fice or other locations. of the remaining 2287 on-site
workers, 976 or 43% are enployed in ml| operations and 836 (36%)
in mning. The renmainder of the workforce are mainly involved in
adm ni stration (14, 7%‘) , and catering, housekeeping and ot her
support activities (6.0%.

Ag?regate_statistics, however, do hide the considerable variation
between mnes, even those in the same mneral sector and region.
At cluff Lake, for exanple, only 16% of the on-site workforce are
mners conpared to 44% at Key Lake, while at Rabbit Lake 53% of
on-site workers are in the m’ll conpared with 32% at Key Lake.

Tabl e 5 di saggregates the workforce data by mne, and by workers
Per enpl oynent category. At the nine mneS in full operation at
he time of the survey and for which data were available, there

was a total enployment of 2461 of whom 2164 (88% were neles and
297 (12%) fenal es.

Uranium mnes are the Iargest single enployer (1207 enployees, or
49% of the total) and the concentration of uranium mni n?_ln
Saskat chewan neans that this Brow nce has the largest proportion

of LDC m ne enployees with 1261 workers or sig, foll owed by the
NAT with 1045, or 42%

3.2.1 remale Wrkers

There are approximt e|2/ 300 wonen enployed in LDC m ning
operations. O ‘these, 247 (81% work at the mne site, representing
11% of the total enployees working a rotational pattern.

M nes without any fenale workers at the tine ofthe survey were
salmita, which was in the process of suspending operations, and
Johnny Muntain, whichwasinthedevel opment/construction phase. The
proportion of females in the LDC workforce varies between_ nines,
as Indicated in Table 6. The overall average is 10.5% with the
| owest femal e enpl oynent rates being found at Detour Lake (6.0%,
Lupin (7.29% and Rabbit Lake (7.5%.
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rTable 4 - LDC Enpl oynent by aectivity Category:
Operating Mnes June 1 1987g '

Activity Tot al Mal e (%) Female(¥)
Enpl oynment
On-site
1. Administration 336 256 (13) 80 (33)
2. Production
ne 836 806 2393 30 (12
M . 976 909 (44 67 é283
3. New Construction
4. Qrher 139 14 (4) 65 (27)
Sub-t ot al 2287 2045(100)  242(100)
Of-Site
1. Admnistration 142 92 50
2. Other 32 27 5
Sub-t ot al 174 119 55
G and Total 2461 2164 297

These conparatively low rates can be partly explained by the fact
that the last two mnes noted contract out the catering and
cl eaning service functions, activities which traditionally employ
a high proportion of wonen. No data were available for contractual
enpl oyees at these m nes.

At other mnes the percentage of femal e workers ranges between
10.5% at Key Lake and 19.7%¢ at Nanisivik. The high percentage of
femal e workers at Nanisivik may be explained by the opportunity
for local residents of Arctic Bay to be enployed and for married
couples from el sewhere to work at” the mne.

Conpar ed tomen, wWonen on-site are over-represented in admnistrative
functions “(so of the total of 242 fenmale workers, or 33%), and
O her _Enpl oynent (27%, which is primarily cleaning and caterin
(see Table 4) . Conversely they are under-represented in Mne an
M1l production work, though it should be noted that 12.4% of all
wonen on siteareenpl %ed directly inmining itself. The considerable
variation in the nunber and type of Lo%s performed by women at
the different mnes should once again be noted (see Table 5).
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Table 5 - LbcEnpl oyment by Qccupation by N

lrabbit lake | 2Cluff Lake 3Key Lake 4Nanisivik
T M« F|T M 2?2 |T M F T M F
24 16 8 |e2739 |61 50 u [[4 [33 [
i % | 82888 |5.220 |[1o (9 i
o 45 26 1 | 5% 39 17
72344/ 22 Taae 435 ot | [Z18 11761 _Tfan
44 31 13|42 30 22 [|0 [] [3
g 0 S W VY VAV S VN |5 U N i W Y
3214828 [ 301200 A7 | 528 400 03 |[3z8 183 4
- T M P
roal | (32 1008 w Total
oventim | 2507 100 s Leadyzine
T M r
All Mines
o 998 20K 75,
Esployment

Includes ‘Other’.

In

isation Phase

In ‘Wind-Down‘’ Phase

[ ) Estimates

26 On-site workers commite daily from Arctic Bay



Table 6 -

M n.

Rabbit Lake
cluff Lake
Key Lake
Nanisivik
Pol ari s
Lupin

Det our Lake
Star Lake
Salmita

[] estimate

3.2.2 Native Wrkers

of the 2461 LDC workers approxinately 443 were native;
of 19% per m ne.
native workers who are wonen.

4Penale
Wor ker s

28
34
51

(42]
40
32
9

6
0

242

Fermal e workers at LDC Mines

s of «|| LDC
workers at Mine

7.5
129
10. 5

[19. 7]
14.

o~
wor

an average
ata are available on the proportion of
) ) The proportion of native workers
per mne varies considerably as Table 7 illustrates. The range is

from 42% native workers at cluff Lake to 2.7% at Detour Lake.

general the uranium operations show a higher proportion of native

wor kers than other nnes.

Table / -

=
D

Rabbit Lake
cluff Lake
Key Lake
Nani si vi k
Pol ari s
Lupin

Det our. Lake
Star Lake
Salmita

Tota

# Native Enpl oyees

95
110
110

58

26

35

4
5
na

443
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These variations may be explained by several factors of which the
followng may be the nmost inportant:

(i) Avail abl e workforce.

Clearly the location of the mne relative to an avail -
abl e workforce i s inportant. One would expect a higher
roportion of native workers in areas where there is a
arge local native population, all other things being

equal . This probably helps explain the higher levels
of native enploynent "at, for exanple, Nanisivik and the
mnes of northern Saskatchewan, but fails to explain
the | ow proportion of native workers at Star Lake,
Saskat chewan

(i1) Recruitment and Training Policies.

Native recruitment and training agreenments reached at

i ndividual mnes are also inportant. Such agreements were
made in Saskatchewan at Rabbit Lake, cluff Lake and Key
Lake through a_nmechani sm known as the Northern Surface
Lease Policy. Enploynment quotas were set for northern
residents, but with the exception of cluff Lake the
targets were never met nor were penalties enforced. Mre
recently the approach appears to have been one of
encour agi ng conpani es to increase the number of native
hires wthout resort to regulatory measures. In the
Saskat chewan urani um industry, for exanple, training
programs are in place and preference_is given to native
workers for entry level positions. This approach
appears to be having some success asnative enpl oynent
as a percentage of total enployment at Saskatchewan
urani um mnes was higher in 1987 than the annual average
for 1981-1984.

Simlarly at Nanisivik a 1981 agreenent saw a quota require-
ment ofsos native workers at the mne. This was never

achi eved and when Pol aris was devel oped a different
agreement was reached; this was designed to encourage

native hiring and training but wthout specifying quotas.

3.2.3 Marital Status

Table 8 indicates the estimated proportions of the LDC workforce
by marital status. The mpjority of the workforce are narried; the
wei ghted nean proportion of nmarried workers is 73% and single
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workers are estimted at 22% ' At Key Lrake, for exanple, the
nunber of narried, divorced or separated workers with children at
hone is estimated at 63% (Storey and shrimpton, forthcom ng),
thus the assertion by Douglas (1984,17), that the workforce is
made up predom nantly of those who are single or married but

wi thout children, appears to be incorrect.

Table 8 - Estimated Marital Status ofLDC Mineworkers

. Percentage

Mine single Married Wdowed/

Di vor ced
10 Rabbit Lake 25 75 na
2. cluff Lake na na na
3. Key Lake 25 65 10
4. Nani si vi k na 50 na
5. Pol ari s 34 59 7
6. Lupi n 25 70 5
1. Det our Lake 15 75 10
8. Star Lake 36 59 5
9. Salmita na na na
mean % (1) 22 73 5

1. weighted by number of LDC workers per mne

Bearing in mnd that the data are only estinmates and that they
are inconplete, it would nonethel ess seem that the workforce at
Nani sivik and Polaris, the two nost isolated mnes with the

| ongest rotations, has a larger proportion of single workers than

1. This is significantly different fromthe g)opulation as a
whole.  The 1986 census indicates that 64% of all males, 15
years and ol der, are married and 31% singl e.
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other mines. There appears to be a relationship between |ength of
rotation and the denographic characteristics of the workforce.
This issue requires further investigation.

3.2.4 Placeof Residence

Table 9 shows the region of residence of LDC workers_at each
mne. Figure 1 indicates the regions referred to. The four
Saskat chewan mnes draw almost al| of their 1abour from Saskatchewan
itself, particularly from Southern Saskatchewan and especially
from the Saskatoon area (62% . Detour Lake also has a relatively
| ocal i sed 1abour force, drawing its enployees from Northern
Ontario, and particul ar|y from the Timmins and Cochrane areas.

By contrast the mines in the NW draw their 1labour forces from
across Canada. Figure 2 illustrates the place of residence of
those working at salmita during its lifetine. Asmght be expected
workers at Nanisivik and Polaris, in the eastern Nwr, [ive hainly
in the eastern provinces. Sixty-three percent of the workers at
Nani sivik, and 52% at Pol aris cone from Ontario, Quebec or the
Atlantic Provinces. On the other hand, Lupin, in the western
NW, draws 78% of itS workforce from Al berta and British Col unbi a.

Excl udi ng salmita, for which data are inconplete, only a relatively
smal | percentage of those working in the NWr actually live there Al
Nani sivi k 26% of the workers I1ve in the T, 45% of whomlive
locally in Arctic Bay and conmute daily to the mne. At Polaris
and rupin the percentage of workers living in the NWT is only
12. 6% and 9% respectively.

4
m
t

These differences in large part reflect differences in |ocal 1labour
supply and the comuting arrangements the conpanies have adopted.
The renoteness of the mne site and the associated |ack of |ocal
| abour means that workers have to be brought in over very |on
di stances, the costs of which in turn influence the choice o
rotation systens used at these mines. Rotation length is discuss-
ed in nore detail bel ow

ne aspect of worker place of residence that woul d bear closer
examnation is that some northern residents, originally hired in
the north, have noved south but continue to conmute to the mne
site. At Polaris, for exanple, of 71 ‘northern-resident” hirings,
i ncludi ng -both natives and non-natives, 38 now live inthe south. The
mai n reason given for this nove is to allow a family to be closer
to those who can provide support during the lengthy periods of
absence of the spouse. There is also evidence that some Lupin
workers, originally from vellowknife, have noved south to take
advant ageof cheaper living conditions, and simlarly sone “northern”
enpl oyees at cluff Lake have noved south to saskatoon.
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Table 9 -

10.
11.
12.
13.
14,
15.

REGION

LDC Enpl oyees by Mne and Region of Re

Rabbit cluff Ke

" Lake

NWT-Yellowknife
NWT- Qt her

Yukon

British Col unbia 2
Al berta- Northern

Al bert a- Sout hern 3
Saskat chewan

-Nort hern 70
Saskat chewan

- Sout hern 297
Mani t oba- Nort hern
Mani t oba- Sout hern -
Ontari o-Northern
Ont ari o- Sout hern -
Quebec- Nort hern
Quebec- Sout hern
Atl anti c provinces _-=

312

Lake

131

132

263

Lake

85

392

477

Nanisivik Pol

58

13

16
46

11

220
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3.3 Rotationsand Shifts

Table 10 provides a summary of the rotation and shift schedul es
used at current LDC mines. Rotations vary considerably between
m nes and in several cases nore than one rotation systemis used
at a single mne. However, the general characteristics ofthe
rotation and shift systens can be summarized as follows:

(1) The majority of workers work a 7/7 rotation.

Fifty-seven percent of all present LbC workers work seven days on
fol lowed by seven days off. This includes all uraniumworkers in
Saskat chewan, admi ni'stration and m || workers at the Star Lake
gold mne in Saskatchewan, and all production and related enpl oyees
at the Detour Lake gold operation in Ontario.

The short rotation is possible where there is a relatively "local®
| abour force such that worker transportation costs and the tine
spent traveling between hones and the mine are relatively small. In
each of the above cases the workforce is drawn froma relatlveI¥
smal | nunber of centres within a conparatively short distance o
the mne site. Detour Lake, for example, draws nearly all of its
| abour from nearby Tinm ns and cochrane, bot h of i ch have a
long nining-related history. The four Saskatchewan m nes draw
therr 1labour force Prlnarlly fromthe Saskatoon area (s2%). Wiile
workers are also flown in to the mnes froma total of eighteen
other centres, all of these are in Saskatchewan (see Figure 3).

(ii) The nmore remte mne sites with nore w despread sources
of labour use |onger and asymmetrical rotations.

M ne workers in the NW travel nmuch greater distances between
their honmes and the mne sites than workers in Ontario and
Saskat chewan. The expense, tinme and conparative difficulty of
moving workers to and fromthe nore renpte nmine sites are the
maj or factors influencing the length of the rotation.

The longest rotations are those used at Nanisivik (91/21) and
Polaris (63/21) both of which are zinc/lead operations in the
eastern NWI. As noted earlier Nanisivik is a hybrid case, being
part fly-in and part traditional wmining community, having On-sSite
accommodation, sSchooling and other services for those families
which choose to live there. Polaris, on the other hand, is a true
Lbcoperation and the 63/21 schedule reflects the |ack of locally
avai |l abl e "1abour and the long distances workers nust travel to
the mne. Figure 4 illustrates the w despread distribution of
pl ace of residence of the workforce at this mne.

In the Polaris case the Conpany pays transportation costs to the
place of residence for all ‘enployees [iving in the NW. For al

ot her workers transportation is paid to the closest major airport
to the place of residence. Wrkers travel via Ednonton or Montreal
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rable 10 - LDC Wirk Rotation Patterns and shift Schedules

1
Mine Rot ati on shift # of \Workers
(days on/off) (hours)

1. Rabbit Lake 717 12 372
2. Cluff Lake 717 12 263
3. Key Lake 717 12 486
4. Nanisivik a 91/ 21 8 X 5days 30
b 91/ 21 9 x 6days 166

_ c 91/ 21 12 X S5days 22
5,Polaris a 63/ 21 11 248
b 63/ 21 12 24

C 42/ 21 11 6

6. Lupin a 14/ 14 12 439
b 4/ 3 12 5

7. Detour Lake (a 717 12 124
b 4/ 3-3/ 4 12 25

8. Star Lake 717 12 38
9. salmita gﬂ 14/14 12 n.a.
b 35/21 10 n.a.

1. Includes all breaks

to Resolute by a tw ce-weekly comercial airline service and from
Resolute to the nine site by _charter aircraft. The asymetrical

rotation. the small nunmber of workers geoing in or out at any oOne
time, and the nation-w de 1abour shed for the mine, nean that

unli ke the Saskatchewan and Ontario operations there are few
opportunities for transportation scale economes. In addition the
smal | and | ow density population distribution in the North may
mean even h|?her transportation costs for “local” workers from
the nwr than Tor workers fromthe South. In short transportation
costs and difficulties discourage short rotation patterns.

|t should be noted, however, that native workers at Polaris have
the option of working a shorter, 42/28, rotation. This is an
attenpt to provide Inuit workers with the opportunity to engage
in a nmodern industrial econony, while at the sane tine |eaving
sufficient time for traditional hunting, fishing and famly
activities. However, at the tine of the survey none of the Inuit
workers at Polaris were working this rotation.
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Figure 3 - Pick-up Points for Saskatd
LDC Mineworkers

o key Lake «cluff Lake

e Rabbit Lake |, ¢ star Lake
1 - Saskatoon (685) 10 - patuanak (5
2 - Prince Abert (1" 3 11 - Southend (2
3 - Cumberland HoOuSe 12) 12 - La toche (3
4 - Pelican warous 13 - wollaston PoSt (5)
S - Lla Ronge (58) 14 - Black Lake (13)
6 - Beauval (45) 15 - Stony Rapids (17)
7 - Pinehouse Lake 4 16 - Fond du rac (24)
8 - Ile-a-la Crosse 17 - Uranium Gty (5)
9 - Buffalo Narrows 1 18 - camsell Portage (8)
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(1ii)at nopst LDC m nes nanagenent staff work a shorter
rotation.

M ne managenent systens vary considerably among the LDC nines, a
maj or factor being the accessibility of the mine to the head
office or the major administrative céntre for the operation. At
Key Lake, for exanple, senior nmanagenent fly in to the mne from
head office in Saskatoon for one day each week, but mne supervisory
staff work the same 7/7 rotation as the rest of the mne workforce. At
Det our Lake, Department Heads, their Assistants and adm nistrative
staff work a 4/3-3/4 rotation €very two weeks. Simlarly at
Lupin, senior managenment work a 4/3 rotation while the remai nder
of the 1abour force works 14/14. Rotations for corporate staff
at Polaris (i.e. salaried Comnco personnel% are 42/21 conpared
with the 63/21 for hourly paid enpl oyees, but at Nanisivik al
enpl oyees are reported as working the 98/21 rotation,.

In sone cases the shorter rotations are a function of the Particular
job requirenents. Where the work of senior or admnistrative

personnel require both a head office and a mne site presence,
shorter rotations have been adopted, but this is only possible
where the mne and the head office are relatively close. In those
situations where the mne is at renote siteandjointheadoffice/mne
site functions are not possible, the shorter rfotations for senior
staff appear to be primarily a benefit of seniority, responsibility,
or salaried status.

(iv) Rotation lengths have tended to becone shorter overtine.

Three of the mnes in the Nwr, which tend to have the | ongest
rotations, have reduced the length of the rotation fromthat
originally adopted. At Polaris the original rotation was 70/ 14
but "in practice has been reduced to 63/21 as the travel tine
often cut into vacation time by three to four days, and this |eft
insufficient tinme for married workers to spend wi th their "families.

Simlarly at salmita the rotation was cut from 42/14 to 14/14 and
35/ 21 because enpl oyees found that they needed nore time to
recuperate. At Lupin the rotation has changed from 42/14 to
28/ 14 to 14/ 14 since the mine opened in 1982. =~ Workers at Lupin
vote annually on the preferred rotation. This is the only known
case where this happens.

In all cases changes in rotation patterns have resulted in a
shorter work period, and in some cases a longer rest period. Recent
Wi | dcat strikes at the Hope Brook mne bg construction workers
have in part been pronpted by the long travet tines-incurred by
the boat-in system and managenent has reportedly agreed to extend
the non-work time by way of conpensation for the "lost" vacation
time

(v) The shift length is generally 12 hours.
-27..



Ei?hty percent_of all LDC workers work a twelve-hour shift including
all breaks. The only exceptions to this pattern are found at
Nani sivik and Polaris, which have the |ongest rotations.

At Nanisivik, production workers, who represent the mpjority
(76% of the labour force, Wwork nine-hour shifts, six days per
week for 91 days. Cerical staff work e|%ht-hoqr shifts five days
per week, and”continuous production workers (i.e. those working
In the concentrator and power plant), work twel ve-hour shifts
five days a week. The work week for this latter group was reduced

fromsix to five days as a 72-hour regular work week was found to
be too | ong.

At Polaris mine crews work an el even-hour shift and cl eaning
staff work nine hours a day. Al workers, however, work seven
days a week.

The twel ve-hour work day was first introduced to the mining
I ndustry at Rabbit Laké in 1975 ( Nogas, 1986, 23). It is now
standard practice at LDC operations. The benefits are that it
allows the mne to “hot-change” work crews and avoi d any downtirme,

and requires only two crews for a 24 hour operation. Fromthe
workers’ perspective the extended workday appears to present few
short-term health and safety problems, providing the work and the
wor kpl ace are organi zed appropriately, but it must be acknow edged
that hard data on the subject are limted. This issue has been
the subject of review by Kendall (1987) whose findings are discussed
in nore detail bel ow

4.0 Issues Arising

Not wi t hstanding the increase in the use of LDC there are a nunber
of issues about which there are few available data or which need
further consideration from a policy perspective. Bearing in mnd
that many are interrelated the main’issues arising relate to labour,
famly life and devel opment policy.

4.1 Labour |ssues
4.1.1 Rotation Cycles

The optinmum rotation cycle, or a method by which optinmum cycles
m ght be determined in different circunstances is not clear. As

discussed earlier a variety of rotations are used fromthe 7/7
system at Rabbit Lake, the 14/14 cycle at Lupin, to the 98/21
cycle at Nanisivik.

At sone mnes, managenent, mill workers and native workers work
different rotations from other workers. It has been suggested, on
the basis of this, that it may be possible to provide workers
with some degree of choice of rotation (W Fotheringham Hope
Brook, pers.com.  1987). On the other hand, Where particular
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groups are given the option to work different rotations (for
exanpl e, native workers at Polaris) , this could be a source of
resentment by other workers. This may have been a factor in the
decision to adopt a uniform 28/14 rotation for both natives and
non-natives at Cominco’s Red Dog zinc mne now being devel oped in
Al aska. (Giergerich, 1986, 28).

The length of rotation is often thought to have inplications for
the safety of workers. For exanple, 1n a study of their offshore
workforce,” Shell, U K found that accident rates increased after
10 days, and as a consequence cut back their rotation from 14/14
to 7/7 (Alvarez, 1986, 2 ?. However, there is little evidence to
indicate that this conclusion is applicable to Canadian LDC
mnes; this may be because mining conpanies are nore willing to
allﬁm%enployees to “pace” themsélves in response to the |onger
work hours.

4.1.2 Shift Length

The typical work period at LDC nmines is a 12 hours on and 12
hours "off schedule. The benefits of an extended work day to the
conpany include nore efficient use of facilities and equi pment,
as there are fewer shift changes and little or no downtime, and,
in sone cases, a significant saving in overtime payments. For the
workers it allows a longer block of time to spend with their
famlies and to enjoy non-work activities.

In review ng the subject of the extended work day Kendall (1987)
di scusses five inpact themes: fatigue; accident rates; productivity
and efficiency; worker satisfaction;, and, exposure limits.The
review of the literature indicates that the I nformation base
aboyﬁ %LI areas is limted and that in many cases the results are
conflicting.

Fatigue resulting fromthe extended workday and the inplications
for the health and safety for workers has been a matter of
concern. The relationship of fatigue to the extended workday is
not generally well understood. It  nmay be nore of a problem for
particular groups, such as older workers, but perhaps of nore
Inportance 1s the nature of the job and the equi pnent, nachines,
and processes used to conplete that job.

For many workers, however, the longer work day does not present
maj or fatigue problens. Research in non-mning industries offers
the explanation that long periods of tine off and generally
better sleep patterns onthe extended work dayprovidethe opportunity
for nore rest durln? non-work time (Stones,1986,2%. ~ However,
conpari son of Saskatchewan urani um (Lbc) and potash m ning (non-
LDC) eanoKees show the former to have nore sleep-related problens.
Since both industries use 12 hour shifts it has been hypothesized
that this is the result of the cunulative effect of shift and rotation
pattern (pers. corn. Personnel Performance Consul tants, Saskatoon).
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Fatigue may also be a problemfor those who find it difficult to
adjust to a change I n sleeping Patterns when changi ng from ni ght
to day shifts and vice versa. At Polaris, for exanple, npbst mne
and m |l workers change shifts every two weeks, this means at
| east four changes in sleep patterns over the course of a single
rotation, which for nany may not be an easy adjustnent.

The concl usions that have been drawn about the reIationshiPs
tz?tgg?ellr)l.ext ended shifts and fatigue are summarized by Kendal |l

fatiguecanbe reduced by inprovenent ofenvironmental
factors such as tenpérature, humdity and noise
in the workplace, and shift starting tine;

fatigue can be reduced by job design, including
decreased repetitiveness and increased creativity;

(iii) jobs that are less physically demanding and contain
nﬂr$tnatural restperiods are better suitedto 12-hour
shifts;

(iv) while repetitive jobs are not well suited to the
extended work day, neither are those which are
mentally or enotionally demanding: and

(v) ol der workers have relatively greater difficulties

aﬁj#Fting their sleep patterns to accommodate 12-hour
shifts.

It is poPuIarIy assumed that there is an increased riskof accidents

due to tatigue fromthe extended workday, but the avail able

studi es_do not show an increase In accident rates (Northrup et

al . ,1979; wynn,1979). \Wether these results are slanted by the

{ﬁa{ of increased accident rates is unknown. what i S suggested is
at

accidents occur as part ofaprocess involving acombinatio
of personal, technical, behavioral, environnental an
work process factors. It is inportant to consider not
only the worker’s role, but also how the work environment
and work itself affects health and safety. The length of
the work day is only one factor in this process
('St ones, 1986,4¥ :

In this context it should be noted that LDC mnes are relatively
modern and have been designed to take advantaqe of nodern equi prent
and technology, including changes which allow a greater regard
for safety issues.

The nunber of other intervening variables and the differences in
m ne characteristics nake it difficult to isolate the factors
that contribute to accidents. Open pit mnes present a different
set of risks from underground mines, and the nature of the ore
body may significantly affect mning risks. Age and type of
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equi pment wi |l vary anong mnes, worker and management attitudes
may vary, and reporting practices may differ.

For exanple, workers at Polaris are at |east eight hours fromthe
nearest doctor and hospital, and this na¥ wel | affect their
attitude towards safety in the workpl ace. urthernore, reported
| ost time accidents may well be |ower because of the relative
difficulty in going on Wrkmen's Conpensation and the fact that
any small loss of tine results either in a period of recovery at
t he workcamp (where boredom can be an inportant factor), or
extended tinme away fromthe mne site and significant loss of
mmmeeMMnQOé)?()rt uni ty. Watever the relevant factors, in
Septenber, 1987, Polaris showed the |owest year-to-date lost tine
frequency! for all of cominco’s North American Operations.

In general, while the evidence does not seem to support a link
bet ween extended work hours and accidents, the matter remains

controversial due to the conplex nature of accident causation
(Kendal I, 1987,6) .

The effects on productivity and efficiency al so appear to be
m xed. The 12-hour shift means fewer shift changes, resulting in
efficiency gains, though there is evidence that perfornance can
deteriorate in the last hours of the shift, especially where high
| evel s of concentration are required. Absenteeism and turnover
are reported to be reduced under the 12-hour system and there is

gntapparent i nprovenent in the way that enployees discharge their
uties.

Difficulties arise, however, in comunication, particularly
bet ween workers and managers whose hours may overlap |ess frequently;
where extended shifts and rotations mean | ong breaks between work
periods workers may be unaware of what has been happening at the
mne or mll in their time away and it nmay take sone tine to “get
up to speed”.

It has been the view of sone unions that working long shifts is a
retro%r933|ve step in ternms of securing inproved working conditions
for their nmenbers (IRPP, 1986, 44). However, in the renote environnent
of an Lbc mne the potential disadvantages of the long work day
must be set against the disadvantages of |ong periods of |eisure
time in a place which offers few opportunities to use that time
constructively.

In general’ 12-hour shifts have found favour anong m ne workers at
LDC mines especially where there is the opportunity to earn
overtine. In addition the extended period at hone is often
regarded as "quality tinme” spent with famly or friends, or
uninterrupted time for projects, vacations and even other work.

1. Frequency = Lost time injuries per 200,000 man-hrs. worked.
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The length of the workday presents a number of other concerns
particularly regarding the health of workers. Exposure limts on
such things as noise, dust or other airborne contam nants_are
usual Iy based on an eight-hour day. The question has been raised
asto whether these [imts need to be revised to account for the

| onger periods of exposure inmplicit in the extended workda
(Kertial |~ 1087 9-10) . " e y

I n Canada nmost provinces base their exposure limit standards on a
weekly (40 hours) rather thana daily basis. consequently, regardl ess
of shift length, the adequacy of current standards is called into
question only where in excess of 40 hours is worked in a week.
Anot her area needing further research has to do with the possible
cunul ative effects of working long rotations in conbination with
extended workdays over several vyears.

The extended workday has becone aconmon feature in the Canadian
mning industry. Kendall (1987,18) estinates that there are sone
70 mining operations across Canada where at |east part of the
work force is on shifts ranging from10 to 12 hours. As Table 10
i ndi cates, 80% of all enployees at all of the current LDC operations
work 12-hour shifts.

4.1.3 Labour-Mnagenent Relations and Unionism

As noted above, there is evidence that LDC reduces labour turnover
and absenteei sm Absenteeismis a particular problemif a worker
m sses the flight into the project site and this may nean that

there is a need to overstaff to cover for unplanned absences.

CBce the workers are on site, however, there are likely to be few
absent ees.

Rose et al. (1984) suggest that Australian mnes using LDC are
| ess subject to industrial disputation than other conpanies in
the same sector. However, the nunber of Australian mnes using
LDC is very snmall and in any event it is not at all clear that
this finding is the result of the use of LDC specifically. As
noted earlier, in Canada there are proportionately fewer organized
LDC m nes conpared with non-LDC operati ons.

organi zing labour in circumstances where one half of the workforce
may rarely nmeet the other half is extrenely difficult, and is
exacer bated because even those workers at the mne site at any
one time are likely to be on twelve-hour shifts, severely limting
t he opportunltles for contact. Furthermore there arée not the
OEpor unities for establishing consensus and informal exchanPe
that are possible in a mning town setting, and it is, nearly
i npossible to establish the solidarity among workers' famlies
that has been so influential in many labour disputes.
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In the event of industrial action at LDbC mines even normal practices,
such as setting up a picket line, become very difficult to Inplenent.
The entire mne site, including the work canp and the air strip,
will be company property, wth enployees often flying in from a
nunber of public airports. VWere to'set up the picket |line and
how to get workers to that |ocation may pose insurnountable
| ogi stical and economc difficulties for a union

There are few data on the nerits of LDC from the union
perspective. Data from Australia suggest that of the five major
unions involved in mning the consensus of opinion was that daily
commuting followed by a conpany town oOption were the preferred
alternatives. LDC was the |east” preferred arrangenent. However,
the union nost directly affected, the one representing workers
invol ved with of fshore "exploration, indicated that this was the
nost preferred option, suggesting that famliarity may bring with
it zi%%reater degree of acceptance of this arrangement (New on,
1986, 75), or that workers and their famlies may ‘self-select’ into
work patterns that they find satisfactory. In an analysis of the
preferences of workers and their spouses at KeylLake urani um mine,
slightly less than sot expressed an unequi vocal preference for
the LDC system but 22% of workers and 25% of spouses still
expressed an outright preference to live in a mning town. (Storey
and shrimpton, forthcom ng)

4.1.4 Personnel Policies

Personnel policies and managenent stY[es var% frommne to mne.
the followng represent a range of policies that have been adopted
formally or informally at one or nore of the nines survexed, and
which represent attenpts to inprove the workplace and the well -
being of the work force.

+ open door policy of mne managenent

* di scouragenent of any reference to
cultural differences _

* delegation of responsibility where possible

+ avol danceOf I‘egl ment at | on, encouragement
of interaction between workers and
managenent, inviting and recognizing
enpl oyee participation indecision making

* keepi'ng enpl oyees informed of conpany
pl anni ng L

* ‘consist'ent application ofcompanypolicies

flexibility with respect to |eave rotations
especial l'y in cases of sickness, famly
probl ens, " etc. _

* ‘avoi dance of “blue-collar/white collar”
divisions by making all workers salaried
enpl oyees
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# positive attitude toward native hiring
policies, special training provisions,
and recognition of particular cultura
val ues .

* positive attitude toward enploynent of
wormen including hiring of spouses

* special arrangenments at Christmas, by
mnimzing the nunber of workers on
site and/or bringing famlies on to the
site for Christmas .

* provision ofgoodquality food, recreation
facilities, ~establishment of workable
policies regarding the use of alcohol

* subsidiesor other assistance with telephone
communi cat i ons _

* single room accommodation, double roms
for couples

* enpl oyee assistance programs for those
needi ng help

These are isolated exanples drawn froma nunber of different LDC
mnes; there is considerable variability in personnel policies
among the conpanies in question. \Wile different approaches wll
depend on the particular context and corporate and nanagenent
styles, there appears to be a need to consolidate information on
those policies which are effective.

Anot her issue is that of whether it is possible to identify those
types of individuals who are likely to be nost suited to the Loc
regine. In the British North Sea individuals wwth a mlitary
background apﬁear best able to cope with the [oneliness, nonotony
and sem -authoritarian regine ich characterises work in the
of fshore oil industry (Alvarez, 1986, 28) . However, attenpts in
Australia to |dent|fy(frqf|les of workers who appear to be best
suited to the work and lifestyle in remote comunities have so
far been unsuccessful (syme et al. ,1986), and it has been suggested
that a better approach may be to provide potential workers wth
better orientation information so that they can self-select, and
to nodify some aspects of the industry to nmeet the needs of
workers and their famlies (storey et al.,1986). At present the
onli orientation programs for new workers appear to relate to job
tasks or safety Issues; there are no attenpts to explain the
inplications of, or potential coping strategies to deal with
rotational’ work patterns.
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4.1.5 Relative Costs

The avail able data suggest that LDC operations are generally
cheaper than their mning town counterparts (Rose et al.,1984;
IRPP,1986,46). It al so appears easier to attract and retain
skilfed personnel —(Nogas,1986,24) and the absence of outside
"distractions® may increase worker and managerial efficiency.

some Witers have sugaested that the work-regime may |ead to
burn-out (G ass and Lazarovich, 1968, 84). while there is sone
indication that this may be true for workers on the longer rotations,
there are insufficient data to adequately support this view

The use of LDC al so ap|oears to offer increased flexibility to
conpanies in that it helps to keep debt ratios down bg avoi di ng
the large capital “front-end” expenditures required in the
construction of a newtown, and it represents an incremental
style of policy making that avoids the big and expensive
once-and-for-all decisions typical of new town construction. In
addition the conpany can Iproceed I ndependent of any government
provision of publi¢ infrastructure (Newton,1986,78), although
this may still be sought.

However, while there are indications of cost savings there s
little documentation. The cost oOf accommodation at the Polaris
mne in 1981 dollars was $i2m. While the equivalent townsite was
estimted at between s$20-3om. exclusive of public infrastructure
(IRPP,1986,46) . The transportation costs of fly-in, however, are
not available.

4.1.6 Limtations to LDC USe

Anunber of limtationsto the use of LDChave been suggested. Various
authors have argued that there is an upper limt to the size. of
t he workforce beyond which LDC is not economic. One Canadian
author has suggested that a workforce of soo represents the upper
limt (DePape, 1984, 8%. Against this 1200 workers were flown in
to the NWI to the Norman Wells pipeline project and between

3-4000 oil-related workers from Anchorage to Prudhoe Bay, Al aska
(IRPP,1986,45) .

It would seemthat there is no upper limt per se, but that for
any operation townsite and transportati on expenses are part of
the overall cost equation, with varying inpacts on both the
capital and operating conponents. At"the Coal Valley Mwe in
Al berta, for exanple,” workers were flown in by helicopter from
the community of Edson, sonme 20 m nutes away. The annual cost of
operating two helicopters was in excess of seven m'lfion dollars per
annum th an annual production ca(s)abl |I'[X of three mllion tons
a year the fly-in costs were affordable. At 50% of capacity they
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were not, and in 1983 when the mine's production declined, the
fly-in system was suspended and adaily bus-in system substituted.

A second possible limtation that has been sug%st ed is the
length of the commute. The evidence is inconplete. rkers in the
oi | "industry frequently comute on an international basis, and in
Australia vorkers at the Argyle mine in the Northern Territory
comute from perth 2000km. to the south-west (Newton,1986,78).
At Polaris a few workers commute fromas far away as South Anerica
and the United Kingdom In these cases, however, the Conpany
only pays their transportation costs wthin Canada.

Qther issues that have been suggested as constraints to LDC
include the |life expectancy of the operation, i.e. the |onger the
projected lifespan the less viable is LDC (d ass and Lazarovich,
1984,73), and the type of operation in question, i.e. LDCis only
effective when you are dealing with high value resources (New on,
1986, 80). Neither of these questions has yet been systematically
addressed, but where economcally viable, even long-term relativel
low value resources are |likély to be developed using an L
system with Polaris being a case in point.

4.2 ramily Life |Issues

Questions often arise as to the potential effects on LDC workers’
famlies. Clearly there are both advantages and di sadvantages:
however, the negative aspects of the work pattern are ignored by
Jackson (1987, 1 4& who maintains that the experience at Kidstaon
in north-eastern Australia shows that LDC has 'radi cal I?:/{ | mpr oved”
the famly's satisfaction with the wage earner’s job. Research in
the North Sea and Newfoundl and oil i ndustries indicates that
times of parti n% and reunion are in fact extremely stressful for
many famlies. Thereareal so potential problenms with role definitions
and transitions within the famly, wth parenting, and with
mai ntai ning ongoing relationships with friends and other comunity
menbers. There may al so be conflicts between spouses over the use
of the non-work time and over nobney (clark et 2al. , 1985a,b,c;
Storey et al. ,1986: Lewis et a1.1988).

Dougl as (1984, 17) asserts that Canadian LDC operations attract a
speci al kind of workforce, married couples w thout children or
singles, and that workers with a famly find too many problens
associ ated wi th absences from hone. However, the evidence provided

above on ‘the denography of the LDC m ne workforce appears to
refute this view

On the positive side LDC does all ow one nemper of the fam'I%/ to
continue working in the industry in question while the other

N family netiers enj o%/ t he educational, social and recreational
@\LVX\ \| facilities of their home commnity. —Furthernore LDC allows wWorkers
“w;l to spend an extended period with ,their famlies, which many
Vo
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workers regard as ‘quality tine". Finally while partings and
reuni ons may be stressful, for some it can add something to the

rlel a1t9|860)nsh| p in the formof “periodic honeymoons® (Storey et
al. | .

For sone the lifestyle isunacceptableandthe result may be
either that the worker |eaves the industry or that the relationship
fails. For others the work reginme may be the glue that holds the
relationship together. In general, however, fhe results suggest
that most famlies involved with LbC in the oil |ndustr¥ at | east
accept the work cycle and are able to cope with it hough not
Wi t hout incurring what nay often be quite conS|dFraEIe ?ersona

and fanmily costs. It also appears that many of the stressfu

aspects of the work pattern can be addressed by relatively mnor
and inexpensive alterations to personnel policies and practices.

For exanple, comunications are a_ very inportant conponent in
na[nta|n|n% fan1|¥ rel ationships. Some “conpani es have recognized
this by oftering free or subsidized tel ephone communications from
the mnesite. “Sone conpanies allow famlies to spend Christmas
at the mnesite, and others encourage occasional famly visits so
that famly nmenbers can see where a parent or spousé works and
what they do. e conpany takes this a step further by allocating
several “tenporary, short-term paid positions on its c¢leaning
staff to wives and girlfriends of m neworkers. ?641

e

Little research has been carried out on the inpact or the role
that LDC has had or mght play in devel opment policy. For exanple,
there are potential negative inplications such as “fly-over”
effects, where workers and comunities close to the ﬁrOjeCt site
fail to gain any benefits from the £r2gect because. the operation
is entirely serviced froma largér, nore distant  centre
(DePape, 1984, 90; Robi nson, 1985, 44)

4.3 wpc and Devel opment Pelicy

In a broader context it has been_sugﬁested that exploitation of
natural resources in this way, in the shortest tine, with the
fewest people, amounts to a pl underi ng of the land (Arnstrong,
1976, 280) or at the very least an abrogation of responsibility to
estapbl i sh permanent occupation of national terrltqr¥. Agal nst
this are the benefits that northern residents enjoy either directly
(wages) or indirectly (tax revenues) from LDC mnes, and the fact
that™ where-devel opment’s are strictly controlled short-term phenonena,
the net effect may be one of mninal environnental danmage or
di sruptions to sensitive environments. Both views, however, Traise
the general question of what or who northern devel opnent is for-
an issue about which there appears to be little consensus.

A second issue is that where the conpany pays, no transportation
costs accrue to the individual worker, and that person may either
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chose to nove froma snmall community to a larger one with a
greater range of services (as discussed above), or nmke the
reverse nove so as to reduce housing costs and live in a snaller
community felt to be less stressful and nore suitable for raising
a family.l If this migration is selective, i.e. predomnantly
the ¥oung and the highly notivated, then this may pronote denographic
i mbal ances, especially in the case of the drift to larger centres
from the north. However, whether LDC would encourage a depopul ation
of the north or other rural areas over time is a matter for
conj ecture.

On the other hand LDC permts individuals to live in the conmunities
of their choice and, as has been noted, their |ocal taxes and
expenditures may contribute significantly to the continued viability
of that comunity. Simlarly if the mne closes and jobs are |ost
thetconnunlty i mpacts will be reduced by being spréad over nany
centres.

5.0Prospects for LDC and Fly-In M ning

Renote mneral resources can'be devel oped either by constructing
a new town or by operating an LDC facility. Two sets of factors
have encouraged the growth in the use of LDC and fly-in operations
in particular:

(a) changes in absolute and relative cost factors, including:

«+ inproved quality and absolute decline in

air travel costs (neasured in constant
dol | ars) _ , . .

i mproved quality and relative decline in
communi cations costs

increase in requirenments and costs of
devel opi ng resource .towns ,

cost and availability of capital for
resource town construction .

+ increased capital and operating costs of
resource towns because of increased
denmands Jronwre3|dents ,

increased costs associated with resourc,
town closure :

increase in the price of gold and greater
profitability of developing smaller,
more renote,  short |ife-span resources

I ncreased labour COSts associated with

hi gh absent eei sm and turnover rates

»

»

*

»

»

»*

1,  Even where the conpany pays only the transportation costs from
specific centres, workers may still find it cheaper or otherw se
preferable to live at the place of their choice and pay the
addi tional transportation costs thenselves.
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(b) changes in attitudes towards work and well-being, including:

* increased demand for services and
facilities (especially education facilities)
whi ch cannot be provide in small single
I ndustry resource conmmunities

*+ increased denmand for a greater range of
enpl oynent opportunities as two-income
househol ds beconme the norm

+ overall worker and fam |y preference for
LDCm ni nganong t hosewhohave experienced
both LDC and nmine comunities

* |ower vulnerability of LDC workers and
famlies to boombust cycles and mne
closures

* opportunities for sone LDC workers to
be involved in other occupations and
| ei sure activities in their free time

These factors and others, including a regulatory environnment
which tends to encourage comuting rather than new town devel opment,
have contributed to the growth in the use of LDC and a decline in
the traditional approach to mneral devel opment which was through
the construction of nmining comunities. I'ndications are that
these factors will increase in inportance in the foreseeable
future, and thus LDC is likely to increase in inportance.

Wiile the future of netals markets is a matter for conjecture,
there appear to be particular sectors in which the use of LDCis
more likely than others. Six netals (iron ore copper, zinc,
gol d, nickel and uranium, accounted for over 85% per cent of the
val ue of Canadian metal mneral production in 1985 (Canada, 1987a,
70.6). Among this group only %old s expected to show signjficant
continued growh in the near future, assuming prices refmin high
and new capital continues to be made available for new exploration
through flowthrough shares or simlar mechanisns.

Gven the present potential high rate of return fromgold there
IS strong possibility that additional LDC mnes will be deyel oped
in the short term where locational conditions require it. Between |
1988 and 1990 nost of the new nmines that will likely pog%,lﬂ&gﬁ
production are in Ontario, Quebec and British Col unbi a ”Anon,gb
1987,48). Many of the new eastern mnes are likely to be i'n rhe i
region between Timmns and Val Dp‘or and thus on%% a few may need!
to be devel oped as LDC operations. In British Colunbia and the
NWT, however, several of the mnes likely to come into production
in the near future are in remte locatiions and will probably be
devel oped using LDC.

of the other major mnerals, uranium perhaps shows the best
prospects for future growth over the next decade, but then only
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if access to the U S. market continues, together With a growth in
nucl ear power capacity in Canada. Significant quantities of high
val ue reserves exist at Cigar Lake in north-eastern Saskatchewan,

and if a variety of hydrol ogical, geotechnical,and radi ol ogical

probl ens can be overcone, and demand for product warrantS new
devel opment, it is likely that in the 1990's C gar Lake w |

become Saskatchewan's fourth uranium fly-in operation

The zinc industry currently suffers from overcapacity and depressed
rices but prospects appear reasonably good over the nmedium term
nisivik has only a short life expectancy remaining, but there
are, for exanple, “other prospects near Polaris in the Cornwallis
Lead-Zinc District which mght eventually result in an expansion
of fly-in activities in the area, or extension of operations at
Polaris itself beyond the 15-19 years currently projected. However,
the opening of Red Dog, cominco’s fly-in zinc operation in A aska,
may have an inpact on decisions to bring new Canadi an reserves
into production.

Iron ore, nickel and coEper have all been suffering from over-
capacity and slow growth in demand, and while there are signs
that nickel and cogper may be on the way up, only mnjinmal expansion
is forecast in the short term Gven sonmewhat |imted demand
?(ospects and relatively low prices, there is presently little
i kel i hood of any short-term devel opnment of LDC mnes in the
ni ckel and copper sectors and none in the iron ore sector.

M neral devel opment prospects for other netals vary considerably.
Platinum for exanple, has been increasing. i ndemand asan industria
mneral, but Canadian production Is miinly as a by-product of
ni ckel output, and unless new resources are djscovered there
appear to be few prospects for new LDC mines in the short or
medi um terns.

Simlarly the grOMAn% variety of uses ofrare earths has increased
demand, but it is unknown whether any increased output would come
from devel opnents at existing sites, such as Elliot Lake in
associ ation wth uranium production, Or new sites requiring a
fly-in devel opnent, such as the Strange Lake da%05|ts 250km north
east of schefferville, Quebec. || duvced Kootrmee - -,

In sunmary therefore, it would appear that many of the new enpl oyment
opportunities in metal mning over the next decade mght “well
I nvol ve commuting to remote mnes, Partlcularly I f gold continues
to present the nbst attractive metals investnent opportunity. Not
al | devel opabl e resources will require fly-in operations and a
greater use of LDC using bus and boat transportation, as in the
tar Lake and Hope Brook cases, is likely which will increase the
econom ¢ feasibility of sone devel opnents.

One unknown that could significantly affect the future ofthe
Canadian mning industry in general, and the prospects of several
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of the mneral sectors discussed above in particular, s th
outcone of the current free trade negotiations between Canada ang
the United States (see the discussion by steger et al., 1987).

The Canadian mneral industry currently exports two-thirds of its
total output to the United States and thus security of market
access is a primary objective. US. protectionismis on the
increase, fueled by fhe current U S. trade deficit, and increasing
nunbers Of trade actions have been brought against Canadian
suppliers. In recent years an anti-dunping case has been |aunched
agai nst ei ght Canadi an potash conpani es: action has been taken
goncernln%] i ncreased Canadi an copper exports; and the uranium
I ndustry has been fl%?tlng the |atest of a nunber of attenpts to
limt sales to the US.

It was argued by the Macdonald Royal Conmission on the Econom c
Uni on and Devel opnent Prospects for Canada, that an agreenent is
the only real alternative to the threat of escalating U S unilatera

trade actions and restrictions against Canadian products. The
price of such an agreenment is likely to be the limtation of the
use of governnent prograns that currently directly or indirectly
subsidize the mneral resource sector.  However, what such an
agreenent will eventually ook |ike, and what the eventual inpacts
on the mnerals sector wll be, is presently unknown.

6.0 Concl usion

LDC has been described as a "trendy" or “quick f£ix" solution for
northern devel opnent (| RPP, 1986 992.. While there are a nunber of
i nportant unresol ved questions about mining in the North concerning
who benefits and who pays the costs, there is little doubt that
from an econom ¢ and social perspective there |s.ever% I ndi cation
that tocw ||l be used nore in the future, both in the North and
at other renote |ocations.

This is not to suggest that all of the socio-economic inplications
of the use of LDC are positive. Questions on such issues as
fly-over effects, local training and recruitnent, and worker and
famly effects need serious attention. |f, as suggested, the use
of LDC will increase over tinme nore thought needs to be givento
the policy inplications of this approach to mneral devel opnent,
both at the governnent and industry levels, if the potentia

benefits are to be maximzed and the negative effects mnimzed.

This report has provided an overview of LDC in the Canadian
metals mning industry and identified a number of inportant
out comes and issues nany of which still need to be systematically
addressed. Further analysis of the econonics of the Ldc option
for mneral devel opment is necessary, and the devel opnent of a
better understanding of its inplications for famly life and
| abour - managenent relations are inportant areas for future research



......................
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APPENDI X

QUESTI ONNAI RE: THE USE OF vwpLY-IN® EMPLOYMENT BY THE
CANADI AN MINING | NDUSTRY
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L

2.

3.

THEUSE oF FLY-I N

EMPLOYMENT BY

THE _CANADI AN MINING INDUSTRY

Name of Mine

Onwhat date did official production start at this mine?

19 _
mont h year

What isthecurrently estimated |ife of this operation?

_1-3 yrs,
4-6 yrs.
7-9 yrs.
10-14 yes.
1519 ym.

_ 20 yrs.+

Has this mine alvaysused’ fly-in’ or

rotational labour?

Yes
N o

|f 'No', please indicate over what tine period it hasbeen used:

-4 7 -

From __ :|_.9 to 19___._
month year  month year



OnJunelst, 1987, how many people wer e e mployed by this establi shment

in each of the follow ng categories? (N.B.thesecategories correspond

to those used in the EMR/Statistics Canada Annual Censusof Mines.)
Males Females

Employees at this location

1. Administrative, sales etc. employees

2. Production and related employees
in mining operations

(a) Mine, quarry, etc.

(b) Mill, plant, etc.
3. Employees in new construction

4, other production and related workers
(e.g. catering, cleaning, etc.)

Employees « t other locations

1. Administrative, sales, e tc, employees

2. Other



6. Have you, over time, relocated any administrative,

functions onto, or away from, the mine?

processing Ol other

Yes No

If 'Yes', please indicate what changes have been made, and why.

within, different mines.
7 days on-site, followed by 7 days off.
days on, 14 days off, or 10 weeks on, 2 weeks
employees work 8 hour shifts, while others do 12 hour shifts.
indicate the different work patterms (i.e. combinations Of

Therotati on and shift pattern employeeswork varies bet ween,
Some ‘fly-in" mine workers

and often
ave e rotation of

For others the rotation i{sl4
Similarly, some

Please
rotation and

shift as shown in the exanple provided) used al thismine, and how nany
workers normally work e ach.
PATTERN | Rotation (length of Shift Length Number of
time at site/at home) workers on
this pattern
Exanpl e: 14 days/ 14 days 11 hour shifts 5/ Workers
Patte /
1
Pattern /
2
Pattern /
3 .
Pattern /
4

(continue below if necessary)
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8. When the employees at a ‘fly-in’ mine work different patterns ft s
usually because of differences in the work they do (e.g. mining vs.
milling vs. administration), or their life styles (e.g. native vs.
non-native workers). For each of the patterns you identified in
Question 7, please descri be the type(s) ofworkersi nvol ved.

Pattern
(from Q.7) Type(s) of employee who work this pattern

Pattern
1

Pattern
2

Pattern
3

Pattern
4

(continue on reverse if necessary)

9. Have you, over time, changed the rotation and/or shift pattern used by
some or all of the workers?
Yes No

If ‘Yes', please indicate what changes have been made and why.
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10.

Coammuni ty

From which pick-up points do you collect your workers, how manay fly-in
from ® ach, and by whom 1s transportation provided?

Province/Territory

Number of Workers

Transportation
(scheduled,
charter, or

company servic.
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11. Approximately how many of your ‘ fly-in" ® mployees live in e ach of the
following regions (see attached map) ?

Region Number of Employees Living in Region

1. N.W.T. - Yellowknife
2* N.¥.T. - other
Yukon

British Columbia
Alberta - Northern
Alberta - Southern |
Saskatchewan - Northern |

Saskatchewan - Southern

© 0N O W

Maui toba - Northern
10. Manitoba - Southern
11. Ontario - Northern
12. Ontario- Southern
13. Quebec - Northern
14. Quebec - Southern
15. Atlantic Provinces

12.  Over time, have there been any significant changes {a the distribution
of the places where your ‘fly in’ workers live (e.g. more or less
northerners, or more or less living {n major cities)?

Yea No

If ‘Yes', please indicate the nature of the change, and why you think

it has occurred. (IsttrdatedtO recruitnment patterns? Have
existing WOrkers changed their hOme communities?)

13. How many of your ‘fly-in’ workers are natives? persons

14. How many of your ‘fly-in’ workers are women? persons
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15.

16.

17.

Please describe the facilities « t the work camp, including the
e ccommodation (including the number and types of rooms) and the dining

and recreation facilities.

Please estimate the proportions of the ‘fly-in’

married x
single(never married) %
widowed, divorced, separated %

labour force who are:

We are interested in finding out about all Canadian ‘fly-in’ or

rotational mining operations,past,present and proposed.

have identified the following:

Present Use

Detour Lake, Ont.
Cluff, Sask.
Rabbit Lake, Sask.
Key Lake, Sask,
Lupin, N.W.T.
Nanisivik, N.W.T.
Polaris, N.W.T.

Please identify any additional
aware of.

Past Use
Cullaton Lake, N.W.T.
Salmita, N.W.T.

Proposed/Under Development

Hope Brook, Nfld.

Canadian ‘fly-in’ or rotational

To date we

mines you -«
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18.

190

Who should we contact if we need to clarify any of the responses to
this survey?

Name Telephone

Position

Address

Thank you f or your cooperation in this survey andfor any additional
material you are able to provide. The findings will be compiled in a repo

which will be provided to the Department of Energy,Mines and Resources.
Please let us know if you would like to receive a copy of the report.

Yes No




