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. ABSTRACT/
\J’

Purpose of this thesis is to improve .current under—
standing‘wf the functioning of the Alberta construction
labour market and to determine the ability of this market
to support simultaneous construction ot/ieve{;:::érge scale .
petroleumlresource development projects. ‘

Review of current literature indicates that regional.'
labour demand-supply problems’are generally not a sobject of
concern by writers in this field. Therefore, the-Syncrude
project was examined tgpdetermine how theolabour market
actually reacted to the demands of a large prOJect It was
Found that the general econaomic level of the country had a
'81gn1f1cant effect on labour avallablllty. During the init-
.1al planning stages for Syncrude the Canadian economy vas
yEry“strong and manpover sopply forecasts indicated a sub-
Ltantlal shortfall. Consequently a strong recruiting effort
was planned to secure tradeﬁpen from national and inter-
national competitogs, Hovever, elackening’of the economy in
Eastern Canada, during.the course of the project, allowed
staff levels to be maintained by voluntary migration wlthout
the necessity for an extensive.recruiting campaignl It wvas
also discovered that a high ration of neﬁ hires'to)average
employment levels vas required to offset high ratea of turn-

over.

The large projects planned for the near term period



v
e

vere analyzed to determine construction manpowe;'gkquire—
ments. .Coﬁsolidated projections of tﬁe number of tradesmen
necessary to carry oyt the planned projeéts indicates a
demand several tihes gr;étef.thén,Syneere. This situation
is due to simuitaneous construction of three large extrac-
tion pomble;es énd two major pipeline projects.
Application of Syncrude hiring expefience factors to
estimatedvmanpower levels generates such a h{gh demand for o

tradesmen that successful completion of proj

Y

ects as'schedul?d
appeérs toibe }n,jeopardy.‘ It is recommended that the staged
canstruction priaciple, QF a construction start for an ex-
tracﬁidn plant every three years, be/gibpted. This procedure
can be regulated by the pfovincial gévefnment tﬁrqugh issu-

ance of development permits and will allow orderly and effic~

-
Lo

ient development of tar sands and heavy o0il resources.

y,
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"As for men, we are entering a period of an extreme
shortage of skilled iabour and it is going to be difficult

to find men who are prepared to go-to Fort McMurray to wvork

on jobs of this kind."

Frank K. Spragihs
Lj\ ' : ' Former Chairman of the Board

\ , | . " Syncrude Canada Ltd.

[l

In an address to Cahadian
Industries Limited, Banff,
May 9, 1972.

o 3

Xxvii



~ ' Chapter I

INTRODUCTION

Purpose of the Study

The late Frank K. Spragins vas a p;oneeriin the
search for conventional oil deposits in Alberta and the
dfivingxforée_behind creation of thé‘Syncrude Tar Sands
enterprise. The following excérpts_From tvo of Bis addres-
sés illustrate the dependenée of our économy on petroleum
and the limitea options open to Canadians which are the
- incentives for development of our 'non-conventional petrol-
eum resources. The reaction of the labour market to demand
bressures caused by construction of the massive facilitiég
neéessary for extraction of petroleum from new sources is
the subject of this thesis.

Canada and the United States are using a combined
total of 12.7 million barrels of liquid hydrocarbons per
day. The entire North American economy to a marked.

degree is boundyi¥0 thiis form of energy. To live with-
out large.volu4§s of tompetitively priced oil would

necessitate a plete revamping of the mode of living.
While it might “He done, it would only be at some sacri-
fice of economic strength, and the faster the transi-
tion, the higher the penalty would be. With an economy
geared to o0il, there must be a reliable competitive
source of o0il to insure the health of the economy.

The big question today is when will North America
get an abundant future supply of crude o0il at competitive
prices.!

Petroleum supply options.\ In a speech several years

later Spragins defined the‘éptions open to Canéda‘as being:

1

[



1. Diversify our oil imports so that we have,  enough

‘ sources of supply, in ‘enough countries, that we
wvill be immune to blackmall or art1f1c1ally 1mposed
0il shortages.

2. Divert present exports of Western Canadian oil to
serve Quebec and the Maritimes.

3. Develop indigenocus oil reserves in Canada, chiefly
synthetic o0il from the Athabasca Tar Sands and
conventional oil from the Canadian Arctic.
Disadvantages and impracticality of the first two

.options are obvious. Hedgihg dependence . on Middle.East

supplies by increaéing imports from Venezuela would be

expensive as increased demand would force_up Venezuelan

prices and Canada would likely have to fﬁrnish technical and

resea ’H’a sistance in support of development of Orinoco

basin héayy o0il deposits. Diversion of Western Canada ex-
ports tohe Fastern provinces raises the problem as toc how ¥
dgpenden%}American customer$ can be shut off wvithout throwing
them:intb real difﬁiculties. The most viableialternative,is
.tHe'third option, development of.banadian indigenous %il ’
resérves.‘ fhis.strategy has beén followed qyer the last
decade with active exbloratioh, experimentation alg develop-
ment work being‘carried out in the frontier areas gid in the

tar sands and heavy oil‘depdsits.

Present state of the industry.  The state of the
industyy has now advaﬁcedwto the point where experimental
‘work.is vell adyénced, prototype plants are-in productian
and plaﬁé iéid for con;truction of commercial processing
facilities. Pqtential introductidn of a massive construction

program for energy'resource extréétion_plants concurrent with

RN



other large scale indUstrial construction projects and
natural gas transmissioﬁ lines has potential for creating
pressures in the Alberta conétruction labour‘market'for
skilled heavy construction tradesmen. Concern has been
expressed within industrial circles that the simultaneocus
development of two or more of these "super-projécts" Qill
unbalancq the construction labour market to the extent that
individual projects'could‘be delayed or prolonged with con-
\seQUent execﬁtion ineffiéiencies and severe escalation o%
construction costs. ”

Statements made in a stuay_of the impact of the
Syncrude project onithe economy of Alberta} conducted by Hu
Harries and Associates; illustrate this problem.?® 'The study
eSfim%ﬁed that Syncrude's construction period could Have»been

shorténed.by up to one and one-half years if there had been
C\\\’_"e—;/n/ample supply of pipéfitters and electricians. In her
analysis of the risks facing iyture development'of new energy
sources, Judith HMaxwell c;tes’massive coﬁst;hction'labour
demands‘in‘remote éreas as .a reason th tar sands plants wili
havezgo bé built on a staggefed basig.“ Recent developments
3
in the Alberta construction industry have "overlaid" planned
cométruption of a third tar sands plant, é heavy 0il extrac-

tion plant and a'major natural gas pipeline over,a construc-
tion secfor already bustling wvith a heavy "normal" comple-
. i . . \

ment of gas plants, power generétion_statiohs, pekrochemiéal

complexes and expahsion of other existing facilities. 3

\
Industry concerns. It vas against this baFkground
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that the subjééf of labour supply came up during a discussion
of possible‘thesis topics with Mr. W. N. Sénde, then Eiecuf

. tive Vice-Presidenf of .Syncrude Canada Ltd. in the summer of
1977. Mr. Sande was concerned that construction of the Shell
tar sands.plagg and the Imperial 0il heavy 0il piant at the
same time would serionly unbalance an'alréady tight labgur
‘market and would hamper Syncrude ﬁians F6f>additional can-
struction in the near future. Mr. SaHde vas also conmcerned

about the lack of published information on this particular

- . @.

aspect of the labour market. The subject for this thesis

was chosen as a result of this meeting with the dual object-

1

ive of contributing to the store of knowledge in my own im-
dustry as vell as meeting my:academic cburse requirements.
The purpose of this study 1s to imbrove current\unberstanding
of the Function;ng of the Alberta construction labour market

by investigating the ability of the market to react to de-

“/f“\:ignds for skilled construction tradesmen ggnerated by simul-

taneous execution of several large scale projects.
\

o
Ao

bonceptual framework

. The general cggcept of a market is of a place of
exchange where demanq énd'supply forces interact to reach an-
equilibrium of interests. The market principle is used in
various contexts ranging from a specific physical areé vhere
buyers and sellers meef face to face in the transaction of

their business to the abstract wdrkings of modern interna-

tional trade’. The application of the market idea to labour



demand-supply pressures is an abstraction. The term "labour

1

market"-is collective and refers to many separate trading
areas; local, wvorldwide, occupational and industry.®> The

main function of each of these labour markets 1is "to fix

>,

vages and other terms of employment and to allocate labour

R N

amang occupations, jobs and employers."®
N , .

tion aspect of the Alberta construction labour market is the

The labour alloga-

‘main topic of this thesis.

The neo-classical theory. The most widely held the-

ory of the labour market is.the neo-classical theory. Tnis
theory is described by Sar A. Levitan‘et al. as assuming a
perfectly competitiye labour market with the‘following
attributes:’ |

Supply Side -

(1) Workers have perfect knowledge of .the market,
including information on wage rates and available oppor-"
tunities.

(2) VWorkers are rational and respond:to differences

in rates of return, including wages and non cash benefits.

(3) VWorkers are perfectly mobile.

(4) MWorkers-are notsorganized and make their own
decisions on accepting jobs and vages offered.

Demand Side -

(1) Full and perfect knowledge of the labour market
by employers.

jo)
o

(2) Employers are ratlanL and -attempt to maximize
praofits.

(3) No employer represents a large- enough’ part of the
total demand for labour to effect wages.

(4) Employers act individually, and not in cq@cert,
in fixing wages. R R 3

. The basis of the theory is that wages and employment

are determined by demand and supply. Demand is determined
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by the marginal productivity of hdmogenebus units of labour.
Marginal productivity is defined as the qdditional-contribu—

tion to total revenue from the sale «of the product of an

added unit of labour. The opfimum_demand for labour is

reached when,;under conditions of perfect competition, the

cost of thé last unit of labour équals the extra revenue from

/

sale of the last unit of production. In any study labour

demand, based on the marginal pronctivity theory, is rela-

tively easier to determine“than aggregate supply. Supply

-’

of labour is in%luenced by many‘variablgﬁ'including-educa-
tion, market information, mobility and” craft mix. A further
cbmplicating factor is the worker's utility Function, the

trade-off as determined by each individual wvorker, of poten-

tial consumption (higher earnings) versus potentiai leisure

.,

(lower earnings).

Y

 Neo-classical théory‘has been'interpretéd by vépious
vriters into general models that illustrate tge relati;%?hip
of the factors influencing operation of ﬁhe labour market.®
Figgre 1-1 sumﬁarizes the stoéksvaﬁd flovs whiéh intepaét to
ﬁo}m the labour market. As mentioned above, each stock and
flby-is mujti-diménsional with supply and‘deﬁénd sides diversf
"ified into Ran§ individual characteristics. The chart illus-
trates the function of the labour market, allocation of
labour resources to sgspecific aréés of Jéma@d; the aggregate
matching of many Jjob requifements vith the qualifications of

individual workers. The supply side has two major compgnents,'

quantity and quality. Quantiﬁy of labour supply is determ-
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Figupe 1-1

~

The Labour Market - Interaction of Demand and Sipply

Natural Population

Increase/Decrease

Net Migration

-

Total Pgpulation

4

" Participation Rate

R 4

Number of Persons in the Labour Force

Age - 'Sex - Hours - Education - Experience )

Labour Supply
Employment -- Unemployment

- Labour Demand

Age - Sex‘- Hours - Education - Experience‘

Derived from: Human Resources- and Labour Marketé,:Sar A,

"Labour Requirements 4
%= o

- /.

Production Forecasts /

-

Demand for Goods and Services

Levitan,

Garth L. Mangum and Kay Marshall.



ined by the size of the total population, vhich in turn de-
pends on rate of natural increase (or decrease), net‘migra-
tion, age-sex composition of the po;Llation, particip;tion
rate and number oFihours worked. Quality refers tolthe
amount and type of edUcation, training,vexperience and
health oT the labour»force.

Demand slde{reduirements for goods and services de-
pend on the gtate{oi_the.economy and on government policy.

Area of concentration. lhis'study vill concentrate

~

on the construction labour~sector of the Alberta'labOur mar -

&
ket. Basis is that thls sector of the labaour market can be

thought of in simplified form 4y shown in Figure 1-2. THe .
o 3
market 1s alwvays in an unbalanced or competitive state In

Fl

periods of excess demand tSere i5 competition for workers

vhile in perlods of sLa,kw@emand there is competutlon For

jobs.. The obJectlvejof manpower plannlng for a major con-

struction project, /therefore, is to estimate the imbalance
\\_ . . oy
and 1mperfectlons in the market and to take necessary correc-

mtlve action so that the prOJect cannproceed on schedule.

ThlS thesis w1ll\$evelop ansvers to the F/llow1ng concerns:
1, " To wwat extent did the manpower plannlng for the
Syncrude prOJect recognlze potentlal imperfections

in the labour market?,

(]

What steps were taken to minimize-effect of
market imperfections?
3. HowigBd the labour market actually react to demand

i

pressure from Syncrude7

&



Figure 1-2

Construction Labour Market

s Competitive Model

d

A Demandr

Excess Demand

b V ‘ . \.\ .
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-Major Project
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s Major Project’
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4. Was.planned manpowver strategy successful?

5. 'Hov can the Syncrude expefienée be utilized in
. - . N ) i
manpower planning for the mega projects proposed

for’ the period under study?

Scope = . < - ' ,
___R_ gﬁ ‘ﬁ‘ . r//f
Research is confined to the construction labolr

market in Alberta and covers the l15-year period ffom 1974
to 1988, The first-portion investigates the Synérude period

vil97h<to 1978 covering the pre-construction plannihg features

‘of manpower recruitment and the actual manning experience

Q

during. the construction phase. The'year? 1980 to 1988 con-

siders the potential effects on the construction labour mar-
ket of large.scale newv projects in the light of Syncrude

. . 9
experience. ~

P

IS

Development of labour demand est;métes required
‘anélysis of méga projects planned for the period under study.
Projects chosen_wére'ohes for which plans appeared to be firm,

speculative projects were not considered. s
: RSN
@

The projects analyzed in Chapter 1v aré;

: %
*C.C.O,S. - ' ?. o Expah;ion' ’ ‘
. - : !
Syncrude o . Debottleneck r
Syncrude = | - ) Ex;%nsion -
Esso Resources L ' Heavy 0il Plant
»Albeq&a ‘ e;gy _ - _Beﬁzene Plant -
Aléands f, | ~ v ~ Tar. Sands Plant -
g .Fddfhillé' . Natural Gas Pipeline

Polar » B - v Natural GasiPipeliﬁe
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Alberta Energy - " Synthetic Gas' Plant
Irving Steel - Steel Foundry

Coal Treatment Plant

Forestburg Colleries
Union 0il ‘ - Coal Treatment
* Name changed to Sumcor Inc. August 22, 1979.
o 9
- o .
_ 7 '
Methodoldgy

Concept of tﬁe_anaiysis is-to consider the Alberta
construction labour market in three stages=

1. Syncrude experience

2. Forecast demand by_new projects

3. Anticipeted market reaction'eo new dem;hds.

Research ingo the Syncrude experience covers ele-
ments of the pre—const;uction planning'procees:

1. Forecast of manpover requirements

2. Potential sources of supply

3. Steps taken to ensure an adequate supply of
.necessary skills,

_and comperison of actual eerformanee with projections:
| ul. Kcteal feduireﬁents - , \
2. AEtuél~sources of supply

’ 3. ‘Results of direct.actions.%p the market place.

V Research involves 1nterpretat10n of process reports
and other documentatlon issued by Syncrude and the Managlng
Contractor and personal interviews wvith members of the.
managementvteem ihvoleed vith fhe_labour recruitment process.

Forecasts of ~the construction labour demand generated

by’planned projects. have been prepared in detail by the author
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for ,each brojéct and are presented in‘Chapter IV. Manpover.-
requirements are calcuiated by conversion of publishéd in-
vestmenf costs to equivalent craft manpower requirements by
use of iﬁdpstry investment.cost per man factors. The calcu-
lation—steps usedAin the demand forecast process, with explan-
atory comments, are listed beloﬁ:
1. Determinat{on‘of.expenditure profilg. Medla
reports giving the duratioﬁ of project construction phases
;>ave been used in conjunction with‘inqustry expenditure exper-
ience to calculaté an éxpenditUre_profile for each project.
2. Constént dollar expenditures. Project invest-
ment costs are usually quoted ip térms:of total current
expenditureé required to‘compﬁg%é the facility. To ensure
caonsistent manpowef ﬁrojection derivations all expendi&ure
profiies, including Syncrude, have been conQerted to constant
1977 *dollars.
3. Manbower to expenditure ratio. The average
numbef of man-years per thousand dollars of construction
. expenditure was detérmined for each projecé from industry
standards or actual Syncrude statistics as applicable.
4. Average annual workforce. This requirement has
been calculated from the relationship of the number of wérk—
‘" ers per théusahd dpllaré of construction expenditure to the
annualized totél'expenditﬁre profile.
5. Average work veek. The work force.levéls haQe.
been initially calculated ongthe basis of a 48 hour work

veek. Requirements for the 40 hour week case have been
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extrapolated from this data.

6. Craft requirements. Individual craft require-
mente have been calculated for each project by application
of industry or Syncrude craft mix factors, as applicable,
~to annual workgprce projections.

Syncrude experience is used in Formul%tion of aésunp-
tions as to how the supply side of the'market vill react,

particularly as to sources of incremental vorkers.

Literature Survey

. As pointed out by John L. Iacobelli,
Wlhile there are various models_and techniques to fore-
cast labour demand or supply, most of these deal with
forecasting for the economy. There have been some
attempts to forecast locdl labour demand, but they have
seldom considered the supply side or how to match labour
-supply into both macro and mlcro labour demand
Content of _current llterature generally follows
~national concerns~as,expressed in government pollcy. Canad-
ian interest in manpowver planning and programs vas stimulated '
in the eafly sixties by pdlicies vhich formulated five,
general goals for the Canadian-economy:'f(l) a relatively
™, ‘d -
“@ngh'and stable rate of growth; (2) a viable balance of pay-
ments; (3) an'equitable distribution of rising incomes;
(4) a high level of employment, defined as a situation with
a maximum of three per cegt unemployment; and (5) reasonable
price stability, defined.as a maximum increase of two per
cent per year in the‘Gross National Expenditure price defla-

tor.10 These goalé‘were translated by “the Department of

Manpower and Immlgratlon into-three maJor obgectlves
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1. Long-run economic growth.

2. Reduction of poverty and inter-regional dis-
parities in income.

3. Stabilization of the rate of price increase
vhile maintaining full employment.!

¥
¢

In practice, emphasis-appears to. Have been placed on.
items 1 and 3 vith reduction of poverty being léft toﬁother
agencies. It is not surprising, therefore, to'find that a
major portion of current Canadian material is devoted to the
-effect of detive manpoweﬁrprograms on the economy, e%Fective-
néss of the Canadian labour market in satisfying deménd-
supply imbalances, demands for retraining, frictional unem-
ployment and labour mobility. Literature has not yet recog-.
nized ﬁhat poor perforﬁance of the‘Canadian economy iﬁ recent
years has shifted emphasis Frdm institutional training to
on-the-job training and froﬁ job matchiﬁé to job creation.

In other words, programs designed to increase and improve the
labour force must be demand driven to ensure their integrity.
American literature fefiectS‘the "soJial" eoncerns of U.S.
manpdwer,policy as compafed to the "economy" objectives, of
Canadian policy. The United States does nof‘héve’full
employment as é policy wobjective but is cgncerned vith
bringing disadvantaged minorities (Chicanos, indian;, blggks
and the poor) into the workforce-and with elimination of

12

discrimination. As this sfudy is essentially concerned

vith fbrecasting labour demand-supply effects of large con-

struction projects in a provincial labour market, the liter-

ature was reviewved in search of applicable references.
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Pﬁ; St. Lawvrence Seaway project. Oescription of
management of the large demand for construction workers

generated by the St. Lavrence Seawvay Project by Donald E.

\\Fullén contains several points that should be considered by

'?lbenﬁa plénhers.é The seaway project opened up a large

iabour demand in a relatively remote and sparsely populated\
area. Individual sections of‘the project vere built indepen-
dently by U.S,. aha Canadian vorkers. Recruiting for thé u.sS.
labour force was done on an informal basis. The national
labour market was such that workers fldcked into the area

as soon as the project was -announced. gtate authorities

had to discourage worker% from coming to the job site ahead
of time. The Canadian labour force was recruited on a more
structlred basis. All Canadian workers vere recruited thfough
the National Employment Service. Lists of job vacancieé vere
sent to local officers for publication. Appliéations vere
screened‘and initigl"interviews vere held by local officeré.
Suitable candidate;-were sent to the job site for final inter-
views and hiring documentétion.

Wage écalif vere moderate and in line with other
areas, Mohetary incentive was offered byﬂaa and 48 hou;‘WOrk
yeeks. This expefience raises’dbubts as to the incentive
effectiveness of the current 40 hour work wveek in Alberta.
This point is rai§ed again'ih Cﬁap?gr V.

The.Canadian system is more practical as it ‘reduces

the social problems caused by masses of workers desbending

on rural areas not equipped to handle large. transient popu-
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lations. Screeniﬁg by local employment offices also helps

to ensure that vorkers with special'skills are available when
required. Creation of a céntral employment clearing house
can provide qg-to—date information on manpover requfrementé
if used as a i?éréon between project ma&agemenf and recruit-
ers. A central aééncx can also act as a commuﬁicationmor |
allocatiaon fUnction if tvo or more projects are competing

for workers.

Kaliski's -theory. 1In a recent-article, S. f. Kaliski

-addressed the question %s to "wvhether or not there is in

Canada a danger;that'occupational structural unemployment
vould prevent the attainment of satisfaétpry-leveis of aggre-

gate employment, at least wvithout an unacceptable degree of
\ .

inflation."™  The topic is of interest to this thesis as

Kaliski's investigation, "amounts to asking whether shortages

of workers posséssing partibular skills are likely to halt a

cyclitval expansion before other (less skilled)IWOrkers are
fully employed.” This question is similar to the subject'of

this study. Will shortages of skilled construction workers

curtail planned projects? Kaliski's work is based on the

e}

Berman fheory of gt;ucfural unemplqugnt in the short run.
It ‘states that thére aré given supplies of skilled and un-
skillea laboUr or of each of the several skili classes éf
labour. ‘fhesé sﬁppliés are dependent upon psoduction and
change with changes in the level of output. " The ratio of

unskilled to skilled labour increases as the output does.

The capacity of the eéonomy_is such that some class

v
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of skilled labour is the operative cbnstraiﬁt on the pro-
duction of good; and services. If demand is insufficient.
to reach this coﬁstraint, there is aggregative‘gz;@ployment.
If, at the output.level at whichb the copstraint ié reached,
there is a coincidence between the ?Ztios in which thé
various classes of labour éfe available and the ratiaos in
which;they are required in production, there is no unemp%oy-
ment:. Iif, howevér,athe ratiaos do not coincide some groups
suffer structural unemployment. This situation can ogly be
improved by a combination of changed ratios and increased.
demand., Kaliski modified Berman's tﬁeory by derivation of a
" set of simulténeous"equations wh;ch vere applied to official.
DBS statistics for the years 1948 - 1965, as illustrated in
Figures i-3 and 1-4. |

‘ Resylts achieved were unsatisfactory for a variety
of reasons, hovever, Kaliski states that the estimates ob-
tained "suggest that éxpansioné of the magnitude observed in
the postwvar period can take place wifhout requiring addition-
al highly ékilled \uc;x:kers."A15 This conclusion 'is immediately
quaiified by references to the quality of the estimates and
the high level of occupational aggregation. It would seem

that a program of this nature could be used as a directional

indicator for regional or sector applications.

Meltz analysis of labour markets. In a recent paper

Noah Meltz has developed a framework for examining the oper-
H . 2

ation of‘individual'labbur‘markets'from the pdint of view of

possible government action to correct imbalances.?'® Meltz'
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. Flgure 1-3

-Edgeworth Box Illustration of Berman

- Theory of Structural Unemployment

—
¢ D
£
Unskilled
Labour
R Y G
!
|
|
|
I
I P
oo 1
, ! 8
Skilled Labour_ H .

.Production cannot proceed beyond the output
corresponding to the point E on the curve because
of the limitation of skilled labour supply. If E
‘does not coincident with D, DE of the unskilled
labour force are unemployed. If due to low demand

“production level is F, then FG = HB of the skilled
labour force and DG of the unskilled labour force
vill be unemployed.

€

Source: S. F. Kaliski, "Structural Unemp%pyment in
Canada: The Occupational Dimension,"™ The
Canadian Journal of Economics, Vol.2, No.2, :
May 1969. ' ' -



Figure 1-4 '

Berman Theory of Structural Unemployment

; ' Kaliski's Equations

(1) Ejp = Fi(0,,6,t).

helationship of the number of personé employed in the i th
occupational group (Eit) to the volume of aggregaté output

(0,), some cyclical indicator (G,) and a time trend .(t).
» t t -

(2) 0y C g "Ej)-

Representatida of the ‘Berman theory that, at certain times,

general or specific shortages of laBour may limit pfoduction.

(3) Lig = FL (Ejp 00t

Thé number of persons in a particular occupation in the
‘labour force (L. i) was assumed to be dependant on the number

of persons employed (Eit)’ a cyclical indicator (Gt) and a .
time trend (t).

Representation of the relationshib of emploYment‘(E. ) to
the labour force (L Employment can fall short of the

labour force but cannot exceed it.

Source: S. F. Kaliski, "Structural Unemployment in Canada: The Occu-
pational Dimension," The Canadian Journal of Economlcsl Vol 2,
No.2, May 1969. . R 3]
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ﬁgdel, outlined in Figure 1-5 describes the adjustment pro-
cess iq'individuai labour markets recognizing the realities
of imperfect infdrmation, lack of instaﬁtaneous ad justments
and the dynamic nature of the labour mafket,v Concept 1is
applied to“"a specific labour markét in twvo sﬁages; (1) col- 4
lection of data on vacancies and unplaced job seekers in
the occupations to be étudigd, (2)'aﬁalysis of data in terms
of 'average length oflpimé to Fili vacancies, wage rates,
Iocation and'sbecial reqﬁifements, Data on skill_require~
ments and elasticity of occupational substitution are also
required to complete.the analysis.

The arpicle~gives a practical example 0% application”
of. this pfocedure by~analyzihg three divérse labour markets.
Results thained gave a detailed insight into thé oﬁerétion
of each -market and identified potentiél éfgas vhere oufside
" (government) intervention could improve the deménd;supply'
balance. Melfz' procedure is in effect an in;depﬁh-anar§sis
of a local labour market,'usihg existing manpover étatis-
fics; The principle tan be easily applied iniany situéﬁion
but would seem to }equire centralized direction to achieve
maximum results. ' Meltz does not indicate houv his tqchnique
shpg%g;be.used as a regular manpower planning tool. Possible
methoq would be to-have teamslof reseafchers and analysts
attached Ep Canada Manppwer Centres vho cbuld ana}yze chrqnig
or criticéi situations and.fecommend.corrective action.“

¢}

Adequacy of market knowledge. One of the conhcerns in

filling jobs in isolated regions is the question of informa-
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Figure 1-5

Dynamic ‘Operation of the Labour Market

SOURCE OF JOB SEEKERS:

Unemployed - Quit, Lay Off, Fire, New Entrants
Employed - Prepared to Quit and Change

. SOURCE OF VACANCIES:
JOB SEEKERS ‘ TRAINING txpansion of Produ_ction

New Products

W, -

= o Replacement. - Skill
: S Substitution B
To Alternate JOB SEEKERS
Occupatloqs or . HIRINGS
Leave Labour .
Force VACANCIES
s N ;

Substitutién of
other Factors ‘

or other skills: VACANCIES}

SKILL LEVEL
&

~"

Hl - wz: Predominant Range of Hiring Rates

- 52: Predominant Range of Hiring Skills

4
'\.I

1
Source: Noah M. Meitz, "Identifying Source of Imbalance in
Individual Labour Markets," Relations Industrielles,
Vol.3, No.2, 1976.




tion, will job seekers know about job vacancies in distant \-/’“
parts of the country? Industry opinion'appears’to feel that (

media exposure is adequate to generate a flow of workers P

posse581ng the necessary skills, A study on the search
aspects of frlctlonal unemploymeng carried out by Bruce and
Marshgll addressed this question,®® Uoject of the paper'wasﬁ
to Ebtain some empirical evidence concerning jobfsearch
behaviour of frictionally unemployed wdrkers.‘ fhe article
gives four general causes contriputing to the time" spent
frictionally unémployed: (1) Tandom choosing of prospective
employers; (2) vorkers are poorly informed as to market con-
ditions; (}) vorkers set aside,a period of time to gather
informafion; (4) vaiting for preferred vacancies.

| The interviewv technique was used'to survey absmall,
_geographicaily concentrated market of female clerk-typists.
Results did not support the causes of fric%ional employment
noied above as (1 most interviewees felt they had suffic-
ient mafket;informafion; (2) workersfdid not conscious1y seek
additional information; (3) applications were nade to firms'
about which prior in%ormation vas known, firns wilth poor
reputations vere avoided; (4)‘96 per cent of the\SQmple had
established a minimum acceptance wvage, only 12 per lcent
actually used it.as a basis for rejecting_a Jjob off T.
Results tend to support the industry view that worke\rs have
sufficient knowledge of the market to seek out vacanclies and

& to

do a good JOb of screenlng prospectlve employers. Dus

~the size and nature of the-sample, these results canné& be

N

SN
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accepted as conclusive. As the authors point out, heads .of

families ‘'and skilled ﬁorkers vould likely géke‘diffefent(
approaches. 'Eamily heads woJld allowv less time to lapse
. before beginning the job search and skilled workers may

c - ¢
spend-more time gathering information.

Manpowér'forecasting. As noteq above, this project

is essentially an éxercise in foreca%ting, hovever, a%.d

resear;her'in this field has staged, "there is no universallyb

accepted or settled methodology for manpower forecasting:"!®

In his study, Mehmet has dealt with seven methods of fore—?

casting mafipowver requirements by industries ‘and ocquﬁatiéns?
| 1. The eéonometric~methqd |

2. The productivity method

"
W
.

The trend projection method
i) . - .
-

Y

4

4. The employers' suryey method |

5. The method of forecastiné specialized manpover
requirements ‘ :

6. The inter-area comparisons method

*

7. The elasticity of factor substitution method.

‘Brief descriptions and comments on each of "'the .-

Sk

methbds-are listed belov. | T

The econometric method - This technique can be used
: = o B
for deriving labour requirements from estimated demand for

—

< - A - g . i -
- goods and services in some future year. Based on the input-

output table principle showing interindustry flows 'and

levels of final demand vith an exogeneously determined labour

.. supply. Input-output tablés are recast into a sector matrix.-

&



and aggregate manpower requirements are derived to achieve
forecast prodoction levels;. To. develop the equivalent man -
power required it is mecessary to know the output per man-%’
;ear-to convert dollars to[han§ears. One-limitation to this
model is:the required detail and aceuracy of base data is
not always avaiiable.v ._

.The'productivityrmethod -.Determigee*level of target
year employmEnt based on'changes‘in lao0ur productivity and
»growﬂh of output; Target year outgot is converted to eouiva—"
lent manpower on the basis of product1v1ty per man . Supply
is prOJected from base year employment in the sector or occu-
patlon under stiudy. Weaknesses in appllcatlons have centered
on determination of target-yea;houtpﬂt, derivation oF_occu_
oational‘requirements and relatidnships between ‘specific #
educational qualifications and specif}g)%icupations;

’ The trend projection method - Used to project past
trends “of labour requ1rements to the target year. Procedure
can. be either manual or psogrammed (regre331on method),
requrres several years of hlstorlcal time-series. Thls method
has a major'weaknese in that’resulte gre biased by theishape
of past trends. ) L | |

“ Tﬁe employers' survey method - Employers' requ1re-
ments for the class;flcatlon of manpower belng forecast are.
obta;ned by. questlonna}re aod used to calculate the estlmate,‘
 This is7a‘aimple method of oﬁtaioing'informati : {boUt Future
v.harket conditiohe but has some drawbecks:ﬁg;;:j:::rlY'care- _

‘lessness or misinterpretation in the ansvering of question-



~ 24

‘naires. 3 -

Q K] Specialized manpowver reqdirements - In this category
Mehmet groups all professions which normally require univer-
sity training. Various techniques are discussed including;u
basis.of need, vorkload, aggregate economic value, ratio
method and employers' survey. |

Inter-area comparisons - This method involves‘com—
~parison of a base country or region with another of a.(gena
enally).moreradvanced-economy. Use of this method is two-
fold: (l)‘assessment of current manpover situation with com-
'parable economles; (Zl‘comparisons with‘more advanced’
economles as a general Forecastlng tool (a crude approach
to prOJectlng state of the manpower sector at hlgher levels
of economic development)

Elastlclty of factor substitution - lhls 1s a theo-
retlcal concept included For the sake of completeness. The
‘_theory concerns the historical change in relatlve factor
prices due to technical innovation., It is propdsed that
’application oﬁ past trends to future market Factorﬂpropor—
tions can be used to derive future manpover requirements.

The current literature contains many examples of
field 1nvestlgat10ns of the labour market anludlng manpower
Forecastlng.‘ Several typlcal cases are descrlbed in the
follow1ng pages. ‘

MacKay - et al. conducted a survey of various aspects
of employera reactlons to labour market problems in Brltlsh

ﬂenglneerlng 1ndustry in four dlfferent geographlcal areas

> » ' | ‘\
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by analysis of employers' records, a varietion of the surQey
method. 2 This method of anelysis identified the_laboue
market policies of employees,'in the four areae sQrVeyed,
on such matters as wage policies, in-plant upgrading and
downgrading, redundancy procedures, hiring sfandards, re-
cruitment and forecasting. of inte;est is that all firms
studied based their Ferecasts'of manpover requirements on
their short-term confirmed order bookings. Only eight out
of 65 firms.Fereeast more than one yeer ahead. Fforecasts in
general wvere ﬁrudementary" and none too accurate. Slack
employment in the industry is suggested as a possible reason
for the lack of inte;est in vell-developed forecasting pro-
cedures;21
Another epplication oF'thetsurveylmethod is described

by Franke and S-obei.22 Emp;eyertand wvorker interviewe vere
used_to.gather data for a study of the relationship between
occupational .shortages and the operetional effectiveness of

the labour market process. Six skilled and technical cccupa-
tions were studied in two largexlabomr markets. The success
of the‘stddy vas due to use of a vell-designed questionnaire
vhich eppeared to be well received by'both employers and
employees and the co-operation of persons and institutions
being interviewed;
g Canadian epplieation of the survey method of man-
pover forecasting was analyzed by Douglas G. Hartle several

years ago.23 ‘Hartle comments an the Employment Forecast

Survey (EFS) 1ntroduced by the Department of Labour in 1946



as part of the economic stabilization‘program. vtonCept of
the EFS ig to poll a constant sample of approx1mately 800
flrms every quarter asking level. of actual employment for
each of the preceding three months and forecasts of employ-
ment three and six months in the future.- Reports.are'aggre-'
gated by industrial classifications and usedvto*project the
DBS employment index. Hartle statesvthat results have not
been too satisfactory due principally to uﬁreliableiindustry
'forécasgs. Problems are in the areas of lack of seasonally
adjusted data, imprecise recognition of industry economic
cycles and geﬁeral apathyf Hértle ;ums»up by sgéting,‘"the'
forecast surveys vere originally undertaken in the hope 'that
reliable industry predictions could be obtained. . . . This
investigagibn. ; . has found them to be inadequage."% ~ The
implication appears to be'that.data collected on a routiné,
impersomal basis, from respondents vho can see no directd
beneflt from the report, may be inaccurate and should be
treated as rough approxlmatlons ‘rather than as’ careful pre—5
dictlons. A point not developed by Hartle is the failure of
field rep:ESéntatives td intefview each establishﬁent every
quarter. Doubﬁless lack'of-pefsonal caontact is a maiﬁ cﬁn-
tributor to wveak and inconsiskent data. ‘

A hore recent approach tq manpowver forecastihg in
Canadé has been undertaken by Watson and Butorac.?® Thisb
" gtudy is an attembt to Fprecast educational needs iﬁ Ontario

by means of a dehahd approach, the definition of teaching

staff and cabital required to train the supply_ofvprofes-
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sional, technical and skilled wquers indicated by populatidn
and economic trend projections. Demandéxfof various cate-
gofies>of WOrkgrsyare derived from overall prbjectiﬁns'of
population .and economic growvth for Canada and ﬁhtario, by
use of the compourfd interest method of caiculation modified
as required for special circumstances. The report gives.
ample dchmentation oflchanges in conditidns and assumptions
from‘the base census years of 1941 - 51 -~ 61 that have been
used in thé growth rate assumptions. for each occupation
studied.

As noted above, Iacobelli and Muézyk have developed
an industrial-occupational forecasting program for use at a
regional level.? Forecasts generated.by {E;s model reflect
local industry mix,.deveiopment patterns and associated shift§
in occupational employment. Tﬁe effects of technolégical
change on manpowver reqﬁirements can also be recognized through
changes in the c;mpoéitioh of labour inputs requifed for a
given unit of production. Forecasts are developed for sﬁecie
fic industries by means of a multiple reg:ession formula which
extehts 96_honthsd§nto thé future. Occupational levels are
calculated by referencébto\Bureau of Labour Statistics. This
program is a‘practicai approach to regional forecasting as
the ;zthérs claim, but the use of national étatistics‘to-
determine occupational levels negates anyllocél.flavour and
contradicts the introduction to the article. The labour

market conditiops predicted for Alberta in the near term

appear to be too volatile Fo: meaningful application of this
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method.,
The Canédian‘version of a demand forecasting model

“is the Canadian'bchpational Forecasting Program (COFOR).

This» rogram is designed to foreéast, on-a natibnalvbasis,
ahdti%province, future manpowver requirements within several
humdred occupational categories. Work is.carried out by the
Department.of Manpover and iﬁmigration vith regional input
Ffom‘provineial government agéncies. Results are a seven
}éér demand forecast, nationally and by province, in terms of
replacements and net change due to economic factors. While
the principle upon whlch COFOR 1is based is sound current
1mplementat10n of the program has, in my view,_two weaknesses.
Firstly, labour demand is based on economic growth‘as_defined

-

by the Economic Council of Canada in the Ninth Apnual Review;

The Years to 1980, published in 1972. Secondly, COFOR te-f

sults were not issued until several years léter. Use of a
production mbdel that does not represent actuél conditions .
and a publication lag of several years severely curtailé
usefulness of data generated. Ihls fact is rgcognlzed 1n

the COFOR publlcatlon by the quallfylng statement, "forecasts
are based on. the best indications avallable on the economy,.
unforeseen events or 1mpr6vements in forecastlng téchnlques
couldm31gn1f1cantly alter the results.'b' Use of Economlc,'
Council prOJectlonsvfor economlc'growth issued in 1972 as_the
basis for manpover demand forecaété'in'Aiberta.doés not recog-
nize potentiélypeak déménds.caused.by current_éonstfuction

plans for major projects. Lack of }his_type of up-to-date%



Forecést data is a good example of the need for gpecialized,
regional forecasts, '

Much of the litérature'devoted-to méﬁpower plénning ‘
is cgﬁcefned-with theitheory and épplication of forecasting .
models. One article, hoWever; statéé'that ail models are-
Qnrealistic as far as practical applicationé are concerned
due to commog conceptual deficiencies:?® Klaus Weiermair
asserts that the following issugs must be séettled in opder to -
obtain mean%ngful results:

(1) Demand side questions concerning the substi-

tution processes between capital and labour or

between different types of labour.

(2) Supply side questions relating to the variables
of occupational choice and labour mobility.

(3) Labour market ﬁuéstions dealing with }hperfect
assumptions on the effect of changes in educa-
tior#, technological shifts and chanﬁes in career
patterns.

Weiermair's points are probably 'valid but he is ahead

o% his time.v‘lhe article assumes a greater degree of sophis-
tication in thg state of the art than really exists or may be
needed. He does not realize that.mqnpower forecasting is
‘indeed an art, in my viev it is a toal that will provide
directional indicaéion of thegfuture'state of a labour mar-
ket. Results.reqUire careful analysis and interpretation
before 'j:dgmenfal ~actions are taken.

A more quaIitétive criticism of forecasting teéhhique

is offe:ed{by Proulx et al. in their study of the applicatioq

of the COFOR model to selected labour markets.?® 3 Comments

(as summarized from the French'teit) mainly deal with updates
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and’ improvements to certain of the model's features:
1, Use of average productiviti factors when exam-
ining manpowver requirements for industries

planning. large-scale expansions. ¥

2. Use of an implicit hypothesis that capacity is
fully utilized.

3. Occupational distributions based on historital
experience rather than current employment data.

4. Estimates not classified by sex.

*5, No adjustments to reflect age-experience pro-
files by industry. ‘ ’

6. No adjustments for recent significant increases
in turnover-rates,
©

7. Insufficient 5djustment for cyclicél effects.

8. "Inadequate disaggregation at provincial level.

Summary

One of today's major economic problems in Canada is
obﬁéining'a secure supply of crude oil at a realistic price.
At present the most viable alternative open.to Canada 1s
_expansion of indigenous petroleum reserves by development
of tar sand and heavy o0il deposits; Planning has advanced
to the point where several of the required mega projects are
ready to move into the constructio?;stage. Howvever, the
industry is concerned that simultaneous construction of two
or more extraction planfsewill create a shortage of skilled
Aconstructi&n vorkers.. This concern,'cdmbined vith a lack
"of published information on the workings of the Alberta
construction labour market, is the incentivg for this study.

The general concept of the study is the allacative function
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of the labour market, the distribution of manpowver resources
among occupations, jobs and employees. "In periods bf excess

demand there is competition for vorkershwvhile in periods of

slack demand there %s"competition for jobs. .
The sgoﬁe of the research is investigation of‘the»

reaction of the AlBerta constfuctionblabdur“maréet to the
large projects planned for the coming years through 1988.
Methodology relies-heavily on expérience gained by the Syn-
crude projectwéﬁf calculation of demands and.eperation of
the supply side of the laboup mérket. Current literature
surveyed generally covered national topiés. Hovever, refer-
‘ence has been made to(sevefal articles havin§’a theoretical
"relationship to this thesis. |

_!Chapter.li descf%ﬁes.the planning stage of the‘Syn—
cfude project with emphasis on planning criteria, manbower

demand forecast, craft development programs and recruiting

stfategy.
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Chapter“II

: o
SYNCRUDE EXPERIENCE: THE PLANNING STAGE

Introduction

The challenge of“Syncrude from a technical standpoint
is wvell known, the challenge of recruiting and maintain-
ing a large workforce of sufficiently qualified craftsmen to

carry out the project on schedule and 6n'budget has not

Qreceived the same publicity. The two billion dollar con-

' 4
structed value of the Syncrude facilities made it one of the

largest projects under eonstruetion at that time in North
America. The design was also innovative, it beiag ihe second
commercial plant to be built, with’a production cabacity
more than twice the size of the pioneer plant constructed in
the same aTea ten'years earlier. In addition to the sheer
size;and'complexity of the project the.construction site was
in a Gparsely populated area 300 miles north of Edmonton and
30 miles north of the town oF Fort McMurray, the closest
center af populatlon. Other adverse Factors vere poor trans-:
portatlon links with. hagor populatlon and supply centers
and severe weather condltlon& durlng a- lengthy w1nter season.
This chapter vill Qescriberthe manpower stretegy
plannedxby the Lebopr Relations department of Syncrude and
the managing cpntraCtor'to recruit a cpnstructiah vorkforce

5
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of the reqUired size and skill mix to execute the DEOJeCt
.‘ L
within time and cost schedules.’
Planning Criteria = ‘>" ) ‘. ‘ @

Manpower planning wds based on a €et of general assump}~

tions imposed by physical, political and organizationaldcon-
déthﬂS. In the main these conditions vere supportive of ) s
the recruiting effort ma jor factors being:

Location. The construction site was 31tuated 300

\j_ 3
miles north of. the closest large center of population, near

a town of 15,000 population having a fully émployed work
force. The remote location, coupled‘with a severe winter

climate, dictated that the workforce could not be recruited

1ocally and that substantial 'nducements wvould have to be

offered to overcome the 1solate area and the extremeségf
climate. It vas assumed that tradesmen wvould generally be
available from local Edmonton craft unions with individual
skill shortages beind recruited. from national or‘internatron—
al sources as reqdireds All reqdisrtiOning of‘tradeamen;wou19£

be placed initially with the Edmonton'building trades locals.

Competitive climate. . The high level of construction'
o

vork in prpgress and planned for Alberta and Canada as a

vhole in the early 1970's indicated-a continuing strong
demand for craFtsmenithroughout thé pfoject construction
period. Competing construction activity was expected to

rest{icb the‘availability of skilled mechanical trades.

Source of workers. Due to the large -ownership
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’

'1nte§§st held in the - progect by thrse levels of government

it was necessary to maximize the 1ntake of Canadlan workers,
flrstly from Alberta and then From other parts of Canada.

It wvas also a matter of concern that employment and tralnlng
oF.Native people be encouraged. International recruitment

€ H

wvould only'bevundertaken vhen all other avenues of Canadian
N D e : :

‘supply had been eiheUsted;

Labour relations; Contractor and unions negotiated

a "Site Agreement" for the duratlon of the progect This'v
agreement spec1f1ed a union shop and contalned a "no strlke -
no lockoutT elause, thereby creatlng a setting of labour-

management stability free From annﬁal pressures surroundlng
o

negotlatlons for contract reneval.

Wage rates. Wage structure was union scale at levels

‘equal to or better than wage structure in other parts of

"Canada and the Unlted States.‘ A standard work veek of 48

8} .
hours prov1ded an automatic 20 per cent overtlme as. a m1n1mum.r

Camp fac111t1es.’ First class camp accommodatlon was

N

‘to be prov1ded at work site. For all ‘tradesmen.

Decentrallzatlonal. -In order to reduce construction

Al

site manpowver requirements it was planned fo carry out sev-
SeRT A _ SeV;

eral operations ‘in Edmonton. Facilities ‘would be set up for

-

a marshaiiing yard; fabrlcatlon shop and a gre- assembly area.
r ,

~.Edmonton based operatlons also afforded employment opportun-

ities for local tradesmen-unable"to travel to the'Mildred'«

-

Lake site; It vas assumed for plannlng purposes that all

Edmonton, operatlons would be staffed w1th tradesmen draWn

i
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exclusively from the local Edmonton labour oool.

Manpower Demand fForecast

The manpower demand forecast used throughout the life
of ‘the project for manpover planning purooses considered the
~Mildredrtake site only. As noted above, it vas deemed that
Edmonton'based construction_ooerations vould be manned with-
out difficolty from local sources. lThe project cost estinate
vas used as the source of nanpower requirements for each
craft. Materlal‘takeOFFS"were converteduto equivalent men
by application of contgactor's standard labour,manhours per
unit“of:work modified by factors.for’productivlt;, site con-
ditions and contractorle experience on‘similar projects.
Tao;lations of’the‘forecast monthly manpower require-
'dbﬂts by craft For the Mildred Lake 31te for each of the»years
1975 to 1978 are shown in Appendlx A, Tables 1 to4, Labour
avallablllty progectlons vere developed From SuUrveys of
building trades locals across Canada, bu1ld§ng trades councils,

constructlon assoc1atlons, 1nternat10nal union representa-

. tives and statlstlcs of licensed trades personnel and traln-

. ees publlshicﬁby the Government of Alberta. Information on

I

ﬂsupoly of cra:Q;Jen and areas ofﬂlabour surplus in the United

iStates and overseas wvas .also obtalned from contacts within

&

the prOJect contractor s 1nternatlonal organization. Seven

of the 13 crafts 1dent1f1ed were declared to be criticgal in

.

that all tradesmen requ1red could not’be obtalned from Ed-

,.(
monton localss Appendrx,A, Tables 5 to ll show the t1m1ng

o
L]



and size of the expected local source shortfalls. Minor

shortages vere forecast for boilermakers, carpenters and pipe-

fitter welders. Major supply deficiencies were projected for
- :

electricians, insulators, ironvorkers and ‘pipefitters. Pos-

sible sources ¢f supply are identified in the tables as

n

local, rest of "Canada add outside Canada. ’ .

Survey fesults shqwed #hat Canadian conetructien
.activity, underway of planned, was generally bfisk. In Al;
berta, there wvere 15 méjbr industrial projects underwvay with
‘a.combined valee of $750 million. Scheduled and expécted new
.job starts would continue the high level\of'activity_in 1977.
Large/bonstructiqn programs in Lhe Sarnia, Ontario and Saint:
John, New Brunswvick areas were_forecaet to.generafe demands
for labour inﬁexcess-of lqcal supplies.. Tradesmen’would be
drawvn from other parts of Canada, the United States ana.theﬁ‘
Uﬁited Kingdom, thgs_poeing a competitive threat to Syncrude
in‘obtaining»manpower. Tee Ulyﬁpic_site in Montfeal-ahd the
" James Bay  /Power Project, along with several smaller projects
in progress or plahnédAcreated an actiye lapoue mefket in
Quebec. There vere expecéations tﬁat some workers in the
meehanrcal trades could be recruited for out-of—proQince
~vork efter completion'of the OIYmpic‘Fécilit%ee. 'AvailaQ
bility of tradeehen in Manitoba aﬁd Saskatchewan vas found
vtolbe marginal, this situation vas due to a small construc-
tion workforee rather thén'eressive loeal demand. Reduced
construction activity in Britisﬁ quumbia;indicefedvavailable

supplies in‘all‘trades,_ Newfeundlanq vas algo ekpecte& to
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be a good source of manpover, inspite of competition from
the Maritimes. 1In summary, main areas in Canada capable of
sﬁpplying'trained tradesmen were expected to be British
Columbia and Newfoundland with some support froh Quebéc in
the latter years of the project. Cntario and the Maritimes
vere assumed to be in positions of short supply vhile Ma&i—
toba and Saskatcheﬁan did not have a sqfficient base popu-:

lation of construction workers.

Active Training Programs ~ .

Several prograhs vere implemented in the traiging '(/$
~and recruiting areaé by the cdntfactor in order to supp}ement
natural migfation in'filling projeét construction manpoﬁer
‘requirements.v Major acfivities are described belov.

_ Apprenticeship programs. One source of increased

manpowver,k is training of_new tradesmeﬁ and upgrading of craft
'-Skills. vApprenticeship training, pre-employment programs.
and vocatiohal,tfgining‘allfcontribute’to'therpool df skilled
craftsmen;;ffﬁ/ | ;
vfﬁgpprenticeship-programs vere set up for boilermakers, -
insuiéfors, ironworkgrs,'carpenterg and“electfigians. - The

. Y
ratio of-

apprentices to jburneymen vas approximafely one to
five‘ét‘thé\job peak, with insulators being‘oné to four.

The apprenticeshfp progfam vas instituted with full approQal
and co-op;rqtion'of the govefnmenénagencies involved,.overv

some resistance by local contractors. Thé éqntractors had

twvo main concerns; quality of tradesmen turrned out may be
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too speeializerwith all emphasis on the indostrial side of
?the trade, further apprentices trained—on a 'large job with
many fringe benefits as inducements may expect the same treat-
ment from all contraotors. Consideretion was given to min-
imizing the impact on other‘emoloyers and. to maintaln a
‘balance of apprentices in the yearly oategories.

Pre-~employment training. Pre-employment trained wel-

ders, turned out from Alberta colleges andvtechnical insti:

tutes wvere another'eource of manpowver. Contractor's labour

relations representatives andeelding trainihg soperviéors

Visited the treining centres to evaluate and interﬁiew train-

ees for referral to the project  or to tralnlmg 31tes. Simi-.

’lar contact vas made with vocational high schools to recruit
%

pre-tralned apprentlces and vith elementary and high schools

 h@, “td stimulate participation in the vocational program.

On-site training.  In order to'provlde and’maihtain

. on a tlmely basis a sufficientqoanﬁityof suitably qualified
:welders a oomprehensive'on-site.welding training‘progrem
vas developed. This need was dictated by the slze of the
‘project, heavy demand for velders on other projects, rontin—
uing escalating demand for welders'withldifferent le;:ls‘of
oompetehcy and requiremfnts for<complian%e withbwelding spec-
;iflcatlons‘and standards. Training wvas carried out in wvelding
schools located in Edmonton at the eeseobly yard and at the

Mildred Lake site. Each school had 50 weldlng booths vith a

staff of a weldlng co- ordlnator and three 1nstructors.



42

Training included velding qualification tests, skill upgrad-~
ing and -instruction in specialized techniques. 1In addition
to the welding program, on-site training activities were

carried out for a variety of construction skills ﬁncluding:

operating engineers - rigging and hoisting; carpentersA—

blueprint reading and layout; boilermakers - blueprint read-
- ing, spllc1ng, rigging; electricians - code and theory, and

- “

plpefltters - ingtrumentation and blueprlnt readlng

1

Native Outreach Qrggram. Special training efforts

vere made through the Native Outreach program to recruit and

train Native residents of the area. While many of the Native

tradesmen worked as labourers, drivers or operating engineers,
S [

several successfully qualified as velders.

Recruiting

1

Recru1t1ng of tradesmen was s continuous and’ ongoing
process durlng the life of the prOJect A comprehensive
recrultlng procedure vas developed to react to site demands
and to en8ure ‘that a thorough and complete search vas made
of Canadian manpower sources. Main features of this proced-
ure are described belov:

‘l{ Construction labour co- ordlnator at the construc-
tion .site advises labour relatlons department of manpover
requéremente.

2.ﬂ Labour relations requests tradesmen from Edmonton

-

Bu?ldlng Trades Locals.. _
f 3. If Edmonton Bu1ld1ng Trades Locals cannot supply:
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- Drder is placed with the Canada Manpower Centre
in Fort MeMurray ;

- If‘there is n6é local area supply CMC releases
informatien’'on Alberta Regional clearance list.

- Contractor's labour relations places nevspaper
advertisements 1n Alberta.

4. If orders are st;ll not filled, additional actions
are taken by labour relations:

- Requests Edmonton Building Trades Locals to
contact their international representativesg

- Establishes direct contact with main supply
locals in Western and Eastern Canada.

- Advises Western and Eastern International
Building Trades representatives of requirements.

- Places nevspaper advertisements in other
prov1nces.
- Canada Manpower passes order.to prairie region
co-ordinator for further distribution.
§
5. If Canada Manpover and the Building Trades Unions

are satisfied that tradesmen cannot be located in Canada or
trained in time, further actions are necessary:

‘-~ Labour relations applies to Canada Manpouwer
and Immigration for vork permlts to import
foreign workers.

- United States BuildingATrades Locals are con-
- . tacted where possible supplles of tradesmen are
known to exlst

- If United'States locals cannot supply Canada
Manpower.- and Immigration are contacted for
assistance in supplying qualified craftsmen
from overseas, prlmarlly from the United King-
dom. : .

Contractor's labour relations co-ordinators met quar-
S;rly vith' representatlves of Canada Manpower and Immigration, -

'CTPralrle Regional’ Manpower Office and the Alberta Manpower
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DFfice to keep~government agencies fully informed of project
. manpover requirements. Local Alberta contacts were main- _
tained with the Degartnent of Manpower and Advanceq Education
regarding training needs ann wvith Edmonton Building Trades
Locals regarding predicted manpower reqnirements and of
changes to demand forecasts. Daily contact wasvmaintained
vith the Canada Manpoﬁér Centfe in Fort McMurray. Chénges
>in conditions affecting manpover requirenents and availabil-
ity were monitored by'tne contractor and réndrted on a
regular basis to Project Managenent. ‘In this way intérnal
vcnntrol vas exercised‘over faorecasting and.recruitment

operations., E ' . ’ AN

/;r ‘

Summnrx
This chapter has reviewved the manpower planning as-

.pects of the Syncrude prOJect Planninq Was.baseé on a set
of general assumptlons ‘that con81dered phy31cal, polltlcal
. and organizational condltlons. Manpower demand forecasting
vas concerned vith the Mildred Lake 31te only, as it wvas"
assumed that the Edmonton based pre assembly opeﬁatlons could
be manned vithout difficulty from*the local Edmonton market.
Forecast technique’followed the usual construction industry
practice of applying standardvlab0ur manhours per unit of
vork to structural and equipnent'fgquirements. Demandfsb
Fo:ecasted vas equated'to labour craft évailability»sufveyé:
to determine thential supply shortfalls. Resulté showed

that sevéntout of 13 crafts surveyed_could'be critical as
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supply could not be completely obtained from the locé%émarket
area. As a result of the potential competitive labour
market a séries of trainingdbrograms vere Established to up-
grade skills and a recruiting network vas established to
obtain tradesmen from national and international sources.

The followving chapter will discuss how the labour
markeé.reatted to meet the actual demands with emphasis on
the recrﬁifiné plan, effect of changés in the Capadian econ-

omy and actual'supply'patterns;'
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‘FOOTNOTES

! Planning assumptlon information was generally obtained

- from the periodic, Manpower Recruiting Reports, issued-
by Canadian Bechtel lelted supplemented by discussions
vith Syncrude and Bechtel prOJect personnel.

Bl

wr



Chapter III

SYNCRUDE EXPERIENCE: THE EXECUTION STAGE

) . e
“

Introduction

. The preceding chapﬁer gutlined the recruiting strat-
egy develohed by the Syncrude groject managing contractor in
érder to meet forecasted demands for skilled construction
tradesmeﬁi Strategy was planned in 1974 and 1975 at which
time éctive ad@ moré i&portantly, planned héavy construction
.projects’indicated that the construction labour market~would
be extremely'compétitive throughout the Syncrude construction
periodu’ This.chapter wvill discuss how tﬁe recrUiting-plan
vorked in actual practice. Main topics Qill be how labour
availability trends in the Canadian heavy construction }n-
dustry wére monitored, how éhanges in the‘éapadian economy
affected the construction lépour mérket, actual recruiting

patterns and changes in the project labour demand forecast.

Monitoring the Labour Market

g .
The managing contractor's manpowver analysts continu-

ally monitored the labour demand-supply balance during the

course of the projecf. Manpover requirements vere updated

every month based on progress to date and the estimated'hfo
“ ’ Al )

‘go" manhours required to complete the project. Requirements

vere projected by craft for each month of the project. The

47
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supply side availability vas developed through analysis of
known and potential construction activities which compéted
for manpower with the Syncrude project in drawving trades%en
from local, provincial and national labour pools. Estimates
of supply avgilabilities were consﬁantly revised in réaction
to announcements of project starts, postbonements énd(can-
cellations., Advance predictioas of potential recruitment
problems facilitated forward planning of necessary corrective

actions.

Manpower Recruiting Reports

Status of the labour supply situation was formallyk
‘ communicated to contractor and Syncrude project management

teams by a series of Manpover Recruifinq Reports.! Five such

reports ‘vere issued during the course of the project. The
first report issued in November 1975 outlined Fhé recruit-
ing strategy discussed in the prévious‘cHapter, contained
the initial demand-supply balance estimates and projections
of labour availability and sources. Critical sections .vere
updated in February 1976, May 1976? Janqarl 1977; and flay
1977. _Reports'folloded a consistenﬁgfdrmat, although tabular
. bpresentations vere improved.in'succeéding'issues. _Ma%g suﬁ_
jects coveréd were: | ‘ L
‘Summary. Thig paft contained; an overview of status
to date, farecastgkof demandé and sources of manéower, over-
all assessment of national construction labour sceﬁe, poten-

tial shortages and planned actions, highlights of program for
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émployment of native people, including per cent native content
of the work force, wﬁgt trades wvere involved and status of

trades apprentlceshlp
-

‘Tables and charts showing current forecast of mohthly

manpower'requirements by craft.and'projectéd source of supply; /

. . . ~
local, national or international. . /

4
Labour availability. Analysis of local and national

heavy construction activity based onvsurvéys made of building
trades locals across Canadé, building trades councils, con-
tngctofs; contractors' associations, internationai unioﬁ repre-
sentatives, published governmént surveys and media reports.
: Aésesshent of the eftect of changes in the heavy construction
sector of the economy on'availability ofbconstruction lébouf
for the Syncrude project. Summqronf recruitment sourcesrfor
critical trades. -

iﬁtogreés reports 6n training programs were also in-
~cluded in’this séction. Featured were gftails of welder train-
ing and results of the Native40utpeach ;rogram.'

Recruiting. Status.of,récruiting progress,"identiJ

>/"

fication of specifiec problems and outline of actlon plans

underway to malntaxn the work force.

Manpower forecast. A section of supporting tables
showing the currept forecast for Mildred Lake manpower by
manth by trade,\forecast construction activity in Canada by-

T : . . @ ) ] N

province by yeardand'valuetbf each project and historical
LA
growth of llcensed ‘craftsmen in Alberta. e

It should be remembered that the- Manpower Recruiting
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Report was only, concerned with the construction labour force
based at Mildred Lake; It was correctly assumed that the
local Edmonton supply was sufficient to meet the needs of the

Edmonton field office sites.

Changes ih the-Economy

The period 1975-1977 sav a significant change in the
Canadlan economy, partlcularly in the constructlon sector.
Slowvdouwns and postponements of’ many major DFOJECtS across
Canéda 1mproved the outlook for Canadlan recruitment of trades-
men for the Mlldred Lake site. Labour market COndlthﬂS were
reflected by lowered estlmates for 1nternatlonal recrultment

-,

i1n successive Manpower Recru1t1ng Rep\rt_ for example,‘the

estlmate of plpeflttersand plpefltter velders requ1red from

the Unlted States dropped From 750 to lOO as shown 1n;Table

=
= .

3-1.

Overall estlmates of .the proportion of tradesmen-to
~be recruited 1nternatlonally dropped from 15 per cent.to 3
per cent as shown in Table 3-2. , B

Hov the effect of changed- Canadlan economlc condltlons'

B
)

on the progect was reflected in successive Manpower Recru1t-

"ing’ Reports w1ll be dlscussed under tvo Headlngs, econaomic

v

trends and labour avallablllty and market.supply responsen

Economic trequ and labour availability. The first

\

report 1ssued .in November 1975 1ndlcated a buoyant construc-'

thﬂ sector wlth maJor progects scheduled or in progress in

Ontario, Quebec and New Brunsw1ck Sp801flc areas of activ-

g i
7
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Table 3-1°
oo Bh R
Syncrude Project Recruiting Plan.

Number of Pipefitters a+d Pipefitter
' Welders to be Recruited
in the United States
. Y,

¥

y

- o . JInternational
* . Report Date - . Reeruits

»

November,; 1975 . 7sa, .

<1 '\ ’ ) ) - s P . ¥y
) | February, 1976 : - 750
May, 1976 - L " 550 A
d . - - . .
- ‘ul . : .« . //\ L e
« .January, 1977 - 200 “
5 May,  *®1977 , - - 100
" ' .-Source:  Canadisn-Bedhtel Limited
' Manpower Recruiting Reports.
R
. "o
. - 9] L
a:;‘ . PR -
) « Y _5?‘..' ’ i,h P
s 4
: ’ [ ‘4" h
{ -‘; - i - , .- /’;
» . - . . < Q. e L ) R
- e z’ * - .\h;', : ) S ~ "




Table 3-2
Ses=s

L.

' Syncrude Project'Rpcruiting Plan

Projected Recruitment:Sources. ) : '

Hildréd Lake Cbnstruction Labour

s . B >
Recruitment Source - Percent

Source: Canadian Bechtel Limited
o Manpower Recruiting Reports.

~.

-~ -

Reéért Date Albe?t?-» 'koﬁher gggédziberta) Intern?%iggal
Novgﬁber,'19?§ 67 18 . 15
‘uFeSfué;y,‘l976 67 o 18 N 15
Hay, 1976 0w . R
"janu;ry, 1977 7§ o A 3
Ha;,“" ~ i?77 0 , 271 : B 3
s S N

¢
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ity‘werer‘Sa;nia in Uhtario, Saint John, New Brunsw;ck and the
James Béy Powér Project and the Olympic sife in Quéﬁec, The
Syncrqdé managing‘cont}actor fofeséw:considerablé cbmpetitio
for skilledimechanicai ffadesmen vith é'poséibility of re- :{
: .cruitipg‘up to 15 per cent of the required labour force inte:—
;nationally.. v

- The'ou}look contained in the February 1976-reﬁor£lwas
essentially unchanged. Mention wvas made of new projects
pianned for thé Thuﬁder Bay region in Ontario and Port Car-
‘Eier; QUebec, vhich poteﬁtially tightened the competitive
situafiop.
fhe May l976‘fep0;t indicafed'a~significant soften~
 \uihQ in the Canadian construction labour mafket due to the
\3'cancellation,Hdeferrai,Vreduction in %scope or exténsion of

~

\Sevéral large b}ojgcts. Areaé aFﬁectédiWerg New Brunswickg
gnd Thunder Bay, Ontario, where projects vere cancellgd or
%deferred.f ﬁeférrals byvUntario Hydro and exfbhsipns in other

parts of Ontario also“took préssufe\pff.the labdur market.

The projeétibn for syﬁgrude_labour aqaiiabilitQ'conséqﬁantly -
‘iﬁﬁroved vith a decrease in tHevesfimaﬁe of_;nfernaﬁipnal*ﬂ
'réérq;tment to'iO per cent. ’
| By%the.Jahuary"i977'report, gbvérnment cutbapks_and
;,u;cépfaipty as tovtﬁe effect of Ahti-Inflétiqn Bogrd guide-
line§ led to strétéh0uté'and postpbnements 6f ﬁény projééfs
- and a'genefai,disiqsentive for.éépital;jnveatment.i The *
‘conétfuction‘sector;iwith thé‘egception 6F'Alberta, wéé_deé-

cribed as "generally sluggish" ‘and with "ro growth.™ These
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ednditions were.predieted to continue well into 1977, thus
increasing the national supply of crafts not. available in

tEhe local Edmonron market. 'Esfimated level of international'
recruitment Feil t0-3 per cent of the Mildred Lake labour

force. Discontinuance of the Manpower Recruiting Reports

vith the May 1977 issue, which in fact contained no newv com-

. ments, rndicatedvthe managind contractor's confidence in the
ability 0f»£he national construction labour market to satisfy
all demands. '

Market supply response. As construction“ﬁctivity

slowed.den in other parts of Canada, “transient" workmen
moved to Alberta on a voluntary basis seeking employment.
While a Iarge'numberlof'the transienta_were unsk;lled and
_couid notane blaced.onfthe Syncrude~project, there wvere
also‘many‘skilied craftsmen wvho Found ready employment. The
. managing contractor and the pnrona worked togefher to develop
a syerem to .enable skilied transientltradesnen to qualify fdr
Syncrude-site vork. Transients vere aecammdda@ed by tHe
Alberta union locals by issuance of a "job permit" which
: allowed.the tradesman to work onlylon the Syncrude project.
Job eermits weredof”twd types,."travelling permitsf‘issued
‘to qualified union members from outside Alberta and "work
permlts" iggued to quallfled non-union tradesmen. Layoff
'sequence due to prOJect w1nd down vas a pre- determlned pro-
cedure agreed to by the managlng contractor and the unlons.
'Layoffs started vith non—unlon workers progressed to non-_

h Y

Alberta union "travellers" and concluded w1th Alberta union=- "

P

~
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ists. . o , ' "

The first recruiting report issued in November 1975
outlined general recruiting strategy,dsucceeding progress
reports gaveAdetails of actual recruiting performance. In
the thlrd‘quarter of l975vrecruitingvbeydnd the local union
level was required to meet demands For.electricians, heavy
duty mechanics,.ironworkers, pipefitters and plasterers. All

cebtvplasterers vere available from national sources. .The
iilk of personnel required wvas obtalned by 1nter union trans- -
fer and responses to nevspaper advertl31ng. Referrals from‘
Canada Mandeer and hiring of new apprentices supplied tne
balanee. |

The shortage oflplasterers was remedied by direct‘
recruitment in the United Statea by the managing contractor,
after work permit adtnorization by'the Deaartment of Mannerer

, \ : _ ,
and.Imnigration. It took three weeks from initial request
for work nermits until vorkers arrived.at the job site.

|

Shortages of boilermakers,~ironworke%e and wvelders
in early 1976 necessitatedAreerditment actio

y. Orders for
boilermakers and.ironworkers.were fllled by'lnter—union trane-
fers.. Welders and velders' traineee'were ‘crulted through-
nevspaper advertising‘and Canada Manpower referrals.
Shortfalls developed in late 1976 for electr1c1ans,.i
.

pipefitters, plpefltter welders, plasterers and 1r0nworkera.,

Orders were'Mainly'Filled by‘newspaper advertisements supple-'

N
\ mented by 1nter union transfers and Canada Manpowver referrals.

A change in conatructlon strategy in late 1977 created .an

.
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urgent requirement for ulators. Work permits vere obtained

from the Department of Manpower and Immigration-to allow re-

‘cruitment in the ynited Kingdom. Approximately 80 tradesmen

vere recruiﬁed and transported to the job site by chartered
aircraft.- ‘ a - |

rInAmany crafts over 50 per cent of refefrals vere
non-Albertans. Inspite of this a continual source of concern
vas the h;gh?turnover rate:amoné tradesmen obtained th}ough
local union sources as compared to tradesmen recruited out-

side the province. ‘The'loweSt,rate of turnover, as to be

expected, was among vorkers who agreed to stay on the job a

.stipulated m1n1mum number of months in return for payment of

return passage to the p01nt of recru1tment

‘Labour Market SuEply Side - _— i

vsupplled by w1den1ngithe communications netw

Reactlons'
. The recruitment actions described in the preceding
section are the very few instances Where-shprtages of trades-
men required rgcrUiting seafch-béyond the local union stage.

The downturn in the Canadian construction industry créated

. ~
-*

such a surplué of skilled trédesmen fhat most manppwer,requi-
sitions vere filled fhrngh the Edhohfon building‘tradés
locals, elther by area re81dent Journeymen or- by tran31ent
Journeymen who had voluntarlly mlgrated to Edmonton and had

been»lssued "travelling permlts. The few requ1slt10ns that

vcould.not bé filled difectly from the Edmonton locals vere -

formation

v about vacanc1£a vas passed to the marketp ace through the
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mediums of inter-union notices to hiring halls, Canada Man-
pover referrals and newspaper advertisingt These methods

aof informatipn‘release reached three different segments of the
labogr market;'qualifieb union members from locals outside of
the Edmonton area, newv immigrants and non-gnion tradesmen.
Only tvo crisis situations arose vhere journeymen had to be
.hired from international sources due to a shert,Canadian sup-
ply, the plasterer and insulator cases mentioned above.

Review of the Syncrude project indicates that the

factors listed helow “ombined to ensure an adequate labour

force supply response -at all times: ///[;;P
~ Site factors. Labolr- management relatlons vere s e

due to negotlatlon of a sife agreement specifying.a union

shop and containing a no dtrike - no lockout c}ause, 'Wage
rates vere union scale, egq al to or better than competing
areas. A standard vork week of 48 hours provided a base-

. &

overtime wage of 20 per cent .

Recruitment practices. The'contraeter's
staff,maintained close contact and a good worki g relationship‘
vith the Edmonton bulldlng trades locals, the r bu31ness
. agents and international representatlvesgi This procedure

ensured that job-vacancies vere promptly folldwed up and
. : ' ‘ £

4

that maximum use was made of the.unions' internal information
system.

Preject'eize. Whlle the huge scale of the Syncrude

, 'progect requ1red thousands of tradesmen, the large size was

~

' also an advantege in that 1t allowed a certaln degree of



58

flexibility in work planning. If crews vere held up‘in one
area due to shortages in a sgpecific trade they could gener;
ally be moved on to another partqff the job, temporarily by-
passing the bottleneck There were no serlous cases of vork
holdups due to shortages of'qualified tradesmen with the
exception of the insulation problem, referred to above, caused
’by changes in the job plan. Project size alloved For some
pre- h1r1ng of workers 1n ant1c1pat10n of Future vork peaks
and as 1nsurance against unexpected market shortages.

-

Economic conditions., As described above, events in

all other parts of the Canadlan heavy construction sector
caused unexpected vork shortages. The resulting labour over-
supply 31tuat10n vas to Syncrude's benefit in that surplus

" vorkera provided an abundant labour supply. The'effect of
thls 31tuatlon on sources of labour is 1llustrated in Tables
3-1 and 3-2 and in a large measure is the'reason’for lack of

supply related problems during the course of the project.

Supgly Source Patterns _

&) | Durlng the course of the Syncrude prOJect the general
contractor malntalned records of tradesmen's permanent resi-
; dences at time of hire. Statlstlcs vere c0mp11ed by trade
for each year and show the number of hlrlngs classified as to
prov1nce, United States or Unlted Klngdom. Records do not
-«1nd1cate if a person wvas hlred more than once in a given year

or do they show the actual number of tradesmen employed. The

statistics are valuable 1n ‘that they give dlrectlonal 1nd1ca-

¥l
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tion as to the sources of labour supply by craft durlng each

year of the project.

" The following tables summarize hiring source A&tatis-
tics. As shoun in Table 3-3, 67.3 per cent of hi_pes/jor the
total projeet gave‘Alberta as their area of established resi-
dence, 32.0 per cent came from othef parts of Canada and. 0.7
per cent came from the United States and the United Kingdom.
Table 3-4 derives the number of new hires deemed to be applic=-
able to the Mildred Lake~s@te. Table 3-5, for the Mildred
Lake eite‘only,fshows that sources of hire vere 63.8 per ceot,

35.4 per cent and 0.8 per cent respectively averaged over _the N

years 1975-1978 and 60.3 per ceht, 38.7 per cent and ltO per

_cent averaged over g‘eﬁ&eare 1976-1978, the period co;ered

/

by the Recruiting Reports. ‘ v

An Alberta labour force content of 60 per cent for
the Mildred take site is consioerably lover thanhthe 70 per

cent.quoted in the Recruiting Reports. A possible explanatioh

for the difference may be that it represents transient workers
from other regions vho voluntarily migrated to flbertavano
were}hife;jthrough_Edmonton building trades locals rather
than being directly recfuitedvih thei;»home“distriots. In

any event _the available data'indicates that a significant

_proportlon of the prOJect workers~ in the order- of 40 per

3

cent at the Mildred Lake slte or 32 per cent on a total pro-

Ject basis came orlglnally from other parts of Canada, either

by voluntary mlgratlon or by dlrect recru1tment Dlstrlbu—

tion of hires fop the total project from provinces other

i



Table 3-3

Syncrude Project Recruiting Statistiés

Mildred Lake and Edmonton Sites
Source of Tradesmen When Hived\

for the Firgt Time

~

L
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Area of Established Residence hi

Recruiting Statistics.

~Total a L
Year Hires Alberta National International
1975 . 6,830 5,426 1,386 18
) Per Cent  100.0 79.4 20.3 0.3
1976 10,251 6,498 3,445 8
Per Cent  100.0  66.3 33.6 0.1
1977 12,124 7,141 , 4,870 113
 Per Cept  100.0 58.9 40.2 0.9
—— - -
1978 5,691 4,111 1,465 115
Per Cent  100.0 72,2 25.8 2.0 =
Total 34,896 23,476 11;166 256
: Per Cent - 100.0 . 67.3 32.0 0.7
. . R,
41 \_‘_/
Source: Canadian Bechtel Limited .



Jable 3-4
BICL I dnie

:Calculation of Newv Hires Applicable to

Mildred Lake Site

/
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1975 1976 1977 1978
Total Manmonthe Worked at Edmdpton.Sites 2;070 7;751 3,186 115
Average Staff Level ‘ - 173 646 266 10
Newv Hires Required to Fill Jobs 519 1,983 798 30
Total Alberta New Hires - : | 5,426 6,798 7,141 | 4,111
New HireshApplicable t0>Mild;ed Lake 4,907 4,815 6,3&3- >4,081

Derivation: Manpower Recruiting Reports projected requirements for
" the Mildred Lake site only, recruiting statistics included
This calculation

both Mildred Lake and Edmonton sites.

extracts Alberta newv hires applicable to Mildred Lake

through use of the following assumptions:

1. All manpower requirements for Edmonton site

supplled from Alberta.

\

\

S “{@l‘e

2. Average men per year as calculated Falrly represents

staff levels.

3. Turnover factor ‘of three nev hires to flll each jgb

is realistic.

Pty



Table 3-5

Synctude Project Recruiting Statistics
> Mildred Lake Site Only

Source of Tradesmen When

Hired for the fFirst Time,

62

Area of Established Residence

Total

3-3 and 3-4.

Year Hires Alberta National International
1975 6,311 4,907 . 1,386 ‘18
Per Cent.  100.0 . 77.7 22.0 0.3
1976 8,268 - 4,815 3,445 8
Per Cent - 100.0 C 58,2 41.7 0.1 .
1977 11,326 6,343 4,870 113
Per Cent 100.0 56.0 43.0 1.0
1978 A 5,661 4,081 - 1,465 115
Per Cent 100.0 72.1 25,9 2.0
! . : v
" Total 31,566 20,146 - 11,186 254
Per Cent 100.0 - 63.8 35.4 0.8
"Source: Tables



63

than Alberta is shown in Table 3-6. The-overall proportion
of national hires ‘ranges from 20.3 per cent to 25.8 per cent.
Numbers of hires from Ontario, Quebec and the Maritimes in-"
creased as the prOJect peaked and co-incidentally as con-
struction activity in other parts of Canada fell off. -The
above statistics glve an indication of the labour’market
support from other provinces necessary to complete one'Syn—
crude size project.

o

Labour Demand Forecasts

~
14

As stated earlier in this chapter, oroject manpower
requirements wvere updated monthly based on progress to date -~
and the‘estimated "to go" manhours required to complete the
Job. Requirements W%re projected by craft for each month of
the project.‘ Dverall labour requirements varied. From Forecast
to forecaet 'as project scope was defined and execution strat-

egy developed Tables‘3-7 and 3-8 showing forecasts from

sequential Manpower Recru1t1ng Reports illustrate how manpower

forecasts changed in reaction to changes in physical construc-
utlon plans. Additional statlstlcs for the total’ prOJect are

v

contalned in Appendix B.
Overall manmonths of construccion iabodr req&ired
at the Mlldred Lake site for the years 1976-1978 1ncreased
From an orlglnal forecast of 124 593 manmonths to an actual
requirement of 143, 685 manmonths;‘an increase in1the order

of 15 per cent, Dev1at10ns from the 1n1t1al\forecast to act—

ual requ1rements are summarlzed for each year:
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Table 3-6

pyncrude .Project Recruiting Statiétiés
Mildred Lake and Edmonton Sites

_ Source of National Hires

(Canada - Other Than Alberta)
.. Per Cent 3 B.C. :
~of Total National Yukon "Saskatchewan o
Hires Total N.W.T. . Manitoba Ontario Quebec Maritimes-
W }
1975 20.3 - 9.9 3.2 3.7 1.6 1.9
1976 33.6 13.0 - 2.6 T3 6. 3.8
1977 40.2 8.3 © 2.2 9.7 10.4° 9.6
1978 25.8 5.2 2.8 4.2 6.9 6.7
= s ‘ - . » - )" o
Projeét . 32.0.. . 9.5 2.6 6.9 7.1 5.9

. , . X o

Source: | Canadian Bechtel"Limited"
Recruiting Statistics.



© table 3-7

'“ﬂSyncrude Projeét'

' Construction Manpower Requirements

-~ " ‘Mildred Lake Site - All Crafts | '
. - S ,.‘-‘/j ’ . N ‘ % *‘

.

Report Dated

"+ Demand in Nov/75 o T S ,
Manmonths =~ - Feb/76 - . May/76 Jan/77 May/77 Actual
e = . . ' S N - ¥

-

1975 o o T S Ty

January. 2,996 2,406 - 2,440 2,440 . 2,914
February 3,232 2,917 . 2,729 2,729 ... 2,903
March - 3,585 - 3,088 * 3,027 3,027 3,055
~April - .. 4,886 .- 3,790 = 3,440 3,440 . 3,455
May - " ' 4,748 4, 630 4,207 . 4,207 4,253
June. - 5,098 . " 5,230 ° 4,768 = 4,768 4,848
July - -~ 05,383 - . 5,460 5,394 . 5,394 . 5,380

~ August - o .. 5, 560 5,680 5,680 - 5,664
September— ~ \\5'560 . 53720 - 5,720, - 5,777
Octoper - & 5,500 - 5,410 - - 5,410 © 5,382
Novekber . .- ‘ 5 170iA 5,520 - 5,520 5,465
~ Decemper ,428 - 4, 665 ". 5,370, 5,260 - 5,203

. 53,97§ . - 53,705 53;595 54,299
1977° SR T e B
na Januzf 4,288 4,635 5,460 5,090 5,159

* « . Februsry 4,312 - .w‘ 5,005 5,880 . 72
CMarch .o 4,354 5,305;". 6,070 . 6,360 = : 6,050

5,730 5,748

April T 4576 ¢ 5475 - 6230 . 6,350 « - 617

May . 4,958 r‘s,335 6,500 6,310 " 6,122
June < oo 4,914 5,520 6,500, = 6,330 . . 6,255

i %gauly St w4847, 0 T5,460 7 6,510 6,320 - . . 6,380 .
T licAugust . 6,961 ¢ 05,3100 6,560 6,350 - . 6,206 .

\geptember 4,587 0y 5,060 - 6,490 - 6,350 - 5,678
ctober "l i 4,295°7. " 4,505 ' 6,270 - . 5,620 :;444 997.. .

Zf,}*December 5;3 3,190 .2 695;fﬁ';;3j63@,“?‘fﬁﬂ,020 4 969?5:*
.‘: Lo ‘ . 53 04]2 ,," . B -ane . L -

" November: :. . '31.,8'99?.‘ -3, sasz-a:;;._._ 5,130" " 5,140 - 8 642

: Canadien Bechtel lexted Manpdwet
. Reﬁorts and Progect Statlsﬁics.
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| Table 3-8 : e
» "'»"——"'Jr‘ o }
Syncrudevfro'eg - .
. ' : Conétructfon'MahpoweffRequirehénts -

<~ ‘Mildped Lake Site - All Crafts . fmxxff‘\\\\“’, Co

¢ - “*".; o
: T . “—§1+
_ Report Dated o _ .

Demand’ in "Nov/75 i ‘ . ; L

Manmonths Feb/7¢ May/76 ~ Jan/77 = . May/97 Actual -
L T o
1978 : &y o

January 3,123 1,880 - 2,740 3,525 . 3,265
- February 2,784 - 1,537 2,500 - 2,935 3,469
March 2,405 1,272 2,140 2,405 > 2.813
April 2,077 955 . 1,770 1,880 2,380
May - 1,683 - - 752 1,380 1,375 1,754
June . 1,407 606 1,170 . 985 - 1,160
July 1,224 490 990 790 992
. August ) 718 353 780 - 550 1,253
- September 7686 - 270 490 . 430 1,450
October - 528 102 270 260 1,368
November . 236 - 82 =210 - 140. 1,178
December = - 114 82 -~ '190 100 - ' 881

17,025 " 8,381 14,630 15,375 . 21,963

Total Demaéﬁ

124,593 120,447 139,565 138 960. 143,685

. ) _(“anmo:nths'y e H : ’ < _9 hadt 4 : B

Supply in R

Mapmonths .- . = - = : :

‘local 93,137 109,317 108,457. 86,642°
National 22,465 29,068 - 30,248 "~ 55,606

- intergational 8,991 1,180 - 255 - 1,437 '_;.
" Iotal Supply .. _ . . o ere reman
MR (e 124,593 (139,565 138,960 - 143,685

‘Source. Canadlan Bechtel L1m1ted Manpower Recru1t1ng
Reports and Progect Statlstxcs.

‘:.v_ .
¥R e

3
e
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Initial _'- Actual Per Cent
Forecast " Required . Deviation
1976 54,527 54,299 . - - (0.4)
11977 53,0641 67,423 . - 27.1
1978 17,025 21,963 29.0
Total 124,593 143,685 15.3

-~

-

All'eetimates for the year l97643re vithin 2.0 pér-

cent of the initial forecégtf Work carried out in this period

wvas mainly basic cbnstruc€>on,anq shop fabrication with little

change in scaope. The 1977 estlmates exceed the lnltlal
s

Forecast in every case reaching a peak of 34.3 per cent over
“forecast at#one point. Actual manmonths were 27.1 per®cent

. . AE . . ) : : - .
over the original forecast. Overages vere mainly due to -

3 s ‘ B oo .
acceleration of the completion schedule, offsetting decreases

shown in the estlmates for 1978 gradually dlmlnlshed as extent -
of requ1red changes became more apparent. ™

\ N
Actual manmonths For the year 1978 vere con31derably

; 5 _
1over the last estlmate due to a t1m1ng canryover from.. 1977

: andyan abnormal amount of correctlve work requ1red before the

SUmmarz-

,pla t could be operated

?J Chapter III has descrlbed how the recru1t1ng plan for ”‘(

v,the Syncrude prOJect worked 1n actua& practlce and the 31g—

_niflcant effects of changee in Canadlan economlc condltxons

d_;on the labour aupply., Manpower analysta 1n the managlng eon-',"
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tractor's office continually monitored labour conditions.
Status of the'labo;r'demand-supply‘situatibd wag c?mmuhicétéd'
to pfbject a;nagemédt by a series qF quhal'recruiting reports.
Slbwdowns and pOstponé%entg-in the;CanadiénLconstruction in- -
dustry had a marked effect oh Syné;ude fecruitinéiactivibies
) during=tﬁe years l;75419i7. Softening labour mafketfdemaﬁds

resulted in.an increase in tgé voluntary flow Sf vorkers to
the jobasite and'redUCEd_the need'fof internatioﬁai’recruit-
'menﬁ from a planned 15 per centjtoiless-thah one per cent.’
Chapter v developsuhanpoger_reqLirément~profiles,
similar to those shown. for Syncrude, fﬁr the méjﬁf constchQ

tion projects cdrrently planned for the near term quida.

©
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FOOTNOTES

-

Data ontaéfual performance was obtained from Canadian
Bechtel Limited, Manpover Recruiting Reports, and Project

Statistics, supplemented by discussions with Syncrude and

Bechtel project personnel. . -



Chapter 1V

POTENTIAL LARGE CONSTRUCTION PROJECTS 1978-1988

Introduction

1

In the early days of the»Syncrude venture, there was
mugh optlmlsm as to.,the future development af many tar sand
extractlon plants. It wvas commonly expressed that construc-,

. , - - .

tion of one plant>vould commeqce'every Ewo‘years. For

exaMple, The Long Term Enerqgy’ Assessment Program issued by the

Alberta 0il Sands Env1ronmental Research ‘Program in 1975 out-
lines several\dlfferent sgenarlos for timing of new construc;
tion of additibnal tar sands plants.! At that time scenario
tvo of the assessment was con31dered the most probable level
of constructlon. This case Forecast lO -13. plants in pro-

: T
-ductlon, vith development taklng place aover a 20 -yedr perlod‘

Sequentlal building of a series of plants, iR the same area,-

o uslng essentlally slmllar construction technlques would neatly

r'solve the problem oF a skllled labour force. Crews would
mlgrate from ane progect to the next as work progressed.-

At the t1me of apprJval oﬁ the. Syncrude progect in
‘1975‘ three other consortaums headed respectlvely by Shell
a Canada lelted, Petroflna Oanada lelted and Home 0il - Com—‘;f

| pany L1m1ted had actlve apdllcatlons pendlng for plant con-

t,struotlon.. Shell prOJecteﬁ a 1976 constructlon start whlle

.1‘-- ., . i e T P LR

- oo ook ) B SR o 4

BN T IR
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Petrofina and Home planned conotruction starts in 1978.

. Potential squeezé;on the supply of skiilgd conotruotion trades
did not oocur.as the three planned projects vere .deferred for
several reasons as noted belo: i

- Greater appreciation of technical and financial
risks'involved. It appeared that the induotry_was waiting:
until.Syncrudevwent on strean so that performance'relatfve
to construction schédule, capital costs ;nd production capa-
bility could be evaluated. :

?; - Difficulty in arranging financial support. kThe
larger than planned capitai requrremen%s'mada.financing in
the private sector difficult,‘necessitating possible govern-
ment support. Lack of flrm government pollc1es in respect
of guarantees as to price. of synthetlc crude 0il, royaltles
.and taxes add to 1nvestor apprehen51on as to a satlsfactory
rate of return.

- The remote locatlons of the other.leasoo, 6ﬁ'miles
;nortn'of Fort McHurray, leads to a host of communlty related .
(oonstraints. Questlons of prov1d1ng new 1nfrastructures
'elther through an eff1c1ent transportatlon system from Fort
McMurray or by egtabllshment'of a newﬁtown s;te,have to be
resolued in CQopératioanith the,toderoi anderovincial gov-
. ornnonté. L S 5‘@3“~ | : |
3 /“ f,-' Possxble 11m1ts to amount of constructlon actlvrty

7that can take place*at one - tlme. Thls concern leads to. two-

¥

"fquestlons. The fact that constructlon of one’ plant requ1res

« I

1fu'”a peak 1abour forca rn axceaa of 7 000 persons raxsed doubts
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that the necessary skllls.are available in sufficient sugply
to construct two or more plants in concurrent.or overlapping
" time frames. Concerns'were also_expressedAthat adequate

‘community services can bé‘created to support peak labour
forces of this magnitude, l.e.m%JOOO to 12,000 drrect con-
_struction personnel plus owners' staft and related population
grovth,'

At this point in tlme Petroflna and Home have shelved

their plans 1ndef1n1tely whlle the Shell sponsored develop-

R [
ment is in the process of public hearlngs before the Energy

Resources Conserv;tion Board. - The Shell sponsored.consortium,
now called Alsands, in conJunctlon vith recent developments
‘in the heavy oil sector and the current tar sands plants has
' put the guestion of adequate constructlon manpower rn a nev
perspective. ‘State of»the jtrrent‘industry-gove‘nment-en-‘
A‘v1ronment is 1llustrated in a recent artlcle by Dr..tawrence"
~J. Murphy, Senlor Economlst, Gulf Canada,leltedf vhich .
states that,)"Oil sands‘productipn has Becone an intfegral
;component of the-oll SUpply picture:bec%use of -the cooperative
1nterest of industry and government in 1ts development._ |
‘The.same artlcle states that "Synthetlc oil from the 0il
sands is expected to account for almOst halF of total domes—';‘
:tlc product1on by 2000. In effect the roles of conventlonal.dh,fs;
and heavy and synthetlc 01ls w1 1 be reversed by the end of '
‘the forecast perlod _ The foreﬁbxng v1ew was expressed\on
' ”an earller occaslon by Robert Peterson, Vice- Pr391dent of \\ ,{]M

s
AN
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- Esso Resources Canada Ltd. Peterson stated at an Energy

Resources Conservation Board hearing that{ "Haglf of CanJﬁa's

domestic oil needs Vould be supplied by .tar gands and heavy

0oil by the 1990's."* These statements reflect the new surge

of interest in the non-conve:EXQnal petrof umr/sector which

has developediinto a situatiop vhere Esso Resources and Al-
~sands are potential c¢ompetitors for construction vorkers

vithin the same time frame., This chapter will identify

qorrently plaoned major'construction\projects and will devel-

Aop speEiFic manpower requiremehﬁe for each project ahd aggre-
N \ " . v

gate demand relationships. As the Syncrude complex has been

.used as the basis for many of the.detailed calculetions,'ah

L

) analy31s of actual cost and manpover relatlonshlps has been

.1ncluded for this prOJeCt ) ) | -

-

MaJpr.prgJects. Governmehtvpublications,'indostry‘
jreleaseé and medié fepofts_ﬁere used to compilela list of’lZl
lerge‘EOhetructiOn pfojects in'energy andeyelateg fielde pro-
posed for construction in'the'period 198041556. :It‘wée noted
that no 31mllar progects are progected after 1986.n Selected

progects as llsted in Table 4-1 are deemed to be over and

above normal constructian act1v1ty and are analyzed in theJA

T followmng pages to prov1de detalled manpower demand data.

PrOJects con81dered*can be c13331f1ed 1nto five groups as,’

,Follbws" S
: :Numbef-of _Y‘*‘f “Cost in Current
o .. Projects . _ Mllllons $
Petrochemical = 2 - o o7 liaesig

h

el e o ! - B Lt

Steel and Coal . .. 3 - .0 148.0°

J C

i
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Number of ’ Cost in Current

N Projects Millions $
Tar Sands Extraction 4 7471.7
Heavy '0il Extractiop - 1 4450.0 /
Natural Gas Pipelines 2 - 2 14874.0
Total Projects 12 27308.7
== -— . — -~ ——

“

Planned construction periods are ehown in Table 4-2;
_expendiﬁdre profiles, in current and constant ‘dollars, are
shodn in’Tables 4-3 and 4-4 respectively. lndivldual pfojeot
descriptions ‘and coet/mahpower relationships are devéloped

in the following sections.

Constant Dollars
K \

Total projéct costs are usually quoted in terme of
total expendltures required to complete the F30111ty. In
the case. of large progects extending over several years 1n‘
the Future, fallure to recognlze 1nflat10nary trends could
lead to dlstortlon of manpower prOJectlons based on expen-
dlture proflles This eFfect has been reduced by conver31on
of all current year costs to constant 1977 dollars by use of

the conversion factors shown in Table 4-5.

Syncrude Canada Ltd, - ‘
o " The_ most outstanding example to date in Alberta of
the raﬁggggzemand geﬁerated by a. large projecf is the Syncrude

complex recently completed at Hlldned Lake.Q'C :ﬁtructlon

ber 1578, B

v

'_started 1n late 1973 . and contlnued through Dece

:‘Scope of constructlon con31dered in thlS study 1ncludes m1n1ng

v

.
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Table 4-5

3

Cost Conversion Factors e

/
o . ’ . \\,
Percentage Change Implicit Price Conversion
Year in Index, “Index Factor
1974 15.8 136.1 132.0
1975 10.5 1504 S~ 119.5
1976 10.2 lest7 {1084 -
1977 8.4 179,7 100.0
1978 9.0 " 195.9 0.9173
11979 8.0, 211.6 10.8492
1980 7.0 226.4 , 07937
1981 7.0 242.3 . 0.7416
1982 7.0 259.3 0.6930
1983 7.0 277.5 0.6476
1984 6.0 " 294.2 0.6108
1985 6.0 311.9 0.5761
1986 6.0 330.6 0.5436
1987 6.0 350.4 $0.5128
l98€ 6.0 371.5 0.4837%

Inflatorssy
~

Based Bn implicit prlce indexes’ per Table 8.1 non-residential
price indexes, Construction Price Statlstlcs, Statistics Canada. '
~Catalogue No. "62-007, June 1978.

Deflators:

Based on prOJected annual percentage chgﬁ

.
9nges”

price index.

V\/Qw a./

in the non-residenti
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operation facilities, extracfion and upgrading alants, util-
ity plant and storage tankage. "Costs vere 2,0Q2;7 million in
cdnstaht.l977 doilars and manual labour requirements"were
T%4,454 manmonlhs. Over the 62-month length of the préject,

average number of tradesmen employed was 3,236, with a peak

® df 6,567 during the month of August, 1976. ExpéndL?ﬁre [sRa¥e

FLlég, manpowver profiles and éonstruction costs per manmonth J
éré shown in Tablgs 4-6, 4-7 and 4-8.
IH order to minimize the Mildfed L;le labour force,

i ~ .
extensive use was made of pré-assembly operations in the
Edmonton area. ‘Associated manpover data are included in the
applicéble tables. ™

* 3ecause of similarities in plant type, location, con-

struct?on methods and execution schédules&Syncrude cost-labour

‘ratios and craft mix have been used as models for several of

the ‘projects included in this study in the folloving wvays:

1. In certain cases execution schedules have been pat-
terned after Syncrude in terms of per cent of total
cost expended each year. o

2. Hanpower levels and mix have been calculated by appli-
cation. of Syncrude factors foT costs per man year
and craft distributdion.

Syncrude plant cdnstruction was carried out on. a

schedﬁled 48 hour week and all calculations for planned pro-

jects have been based on.this assumption; howvever, ‘as current

‘Department of Labour permits only allow a scheduled 40 hour

work week, data has also been adjusted to show the effect of *
» »

the shorter work week. The némifications of shortened work

‘week are discusséd in Chapter 'V.

>



Table 4-6

kSyncrude Construction Cost Profile

(millions of dollars)

Year ) - Current Dollars 1977 Dollars
1974 . 120 . . . 158.4
1975 - Ql 53 63.3
- Q2 ‘Q 75 ©89.6
o © 115 137.4
Q4 _ .. 138 164.9 455.2.
1976 - 132 143.1
Q2 160 - 173.4
Q3 167 181.0
Q4 ‘ 166 - 179.9 . 677.4
1977 Qa ‘ 143 143.0.
Q2 ) 149 149.0
Q3 _ 127 127.0
QG 101 101.0 520.0 .
1978 Q- : 65 59.6
- Q2 ’ 56 ‘ 51.4°
Q3 : 48 . 44.0
Q4 40 36,7 191.7
1,855 e 2,002.7

Actual construction work, excludlng preproductlon costs, mobile
equipment, chemicals and catalysts, shop tools and equipment, worklng
capital and town development.

Source: Syncrude Construction Reports.

Lz
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Example calculation. As stated earlier), the Syncrude

project has been used as a model for calculation of manpowéf

requirements ﬁor,éertgin similar projects. An ekample of

a

.such a calculatidn is the Alsands project. The ﬁollowing-

steps illustrate the process used to cohvert the published
construction cost of 4900 millions of current dollars for this
plant to an equivélent construction force as shown in Table 4-9:

1. Expenditure profile - Total cuyrrent cost converted

to annual expenditures by reference to the Syncrude expendi-

ture pattern shown in Table 4-6.

2.‘ Lonstant dollars - Expenditure profile in current
dollars converted to constént 1977 d;liars by application
of 'deflation factors from Tab%e 4-<5. )
3. ‘Average annual workforce - Average annuél vork-
force'i;”;eriged by dividing labour factor for the applicable
stagevofvconstruction, from Table 4-7, into the constant
dollér éxpehditures;For that ;ear; ‘ | - { o

The labour factors, as. shown for the Syncfude project
in Table 4-7, weré calculated by dividing the actual average

yearly workforce into construction expenditures to arrive at

a relationship of actual labour-requiremenks to actual expen-

ditures.

4. \Work veek - Workforce levels were calculated for\
both 40 and 48 hour work veeks.

52, Craft requirements - Craft requirements -were cal-
LI . , \

.culated by application of craft mix pércentages for the

appropriate year from Table 4-8. )
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Table 4-9 ‘ ‘
E)
. ~
Calculatiaon Example

Alsands Project Expenditure Profile
(Millions of Dollars)

N ! I~ ,‘

o0 _ ‘ Current Constant

Year Percent Dollars » Deflator . Dollars
. :
| 1981 5 545 ‘ 7416 | 18£
1982 20 980 .6930 679
1983 s 1,715 . L6476 1,11
1984 I 1,176 .6106 710
1985 | 12 588 .5761 339
1986 , 4 : 196 .54}6 o 107
100 4,900 | ',M 3,136

',Jé

. ) =
Source: Tables 4-5 and 4-6.

{
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The Followihg pages show the expenditure and labour
requirement profiles for each classification of the major
. A\ .
projects considered in this study. Summaries of craft require-

ments are contained in Appendix C. i i

Petrochemical Projects

The only major petrochemicél projects announced for
the near term period are a benzgg9 plant anq a syﬁthetic gas
plant to’?e constructed in the'Edmbqgon area by Alberta Energy
Company Ltd.S”-As location and timing are identical, construc-
tio;\will likely take plgge on an-integrated‘basis vith a
single contﬁactor.~'Dué;t§ the type of facilities involvea
labour demand is assumed to be one and one-quarter times that
of Syncrude averége manning per $l,000 of investmeﬁl“in'con—‘
ﬁﬁstant_i977 Zollarsﬁ The craft mix is assumed.to be similar ’
to Syncrude. | . 3

Expenditure and manpowver demand profiles are shown

in°Tables 4-10, 4-11 and 4-12.

Coal and Steel Projects

- Three large construéfion projects in-this catégory,
plahneg-For,the beriod under reviev, wére Aeemed to be over
normal Egnstruction activity:.6 Labour demand and craft mi x
is based on industry standards for_these txpes of projects.
Expenditure and manpover profi}es are shown in.Tables

4-13, 4-14 and 4-15,

Tar Sands Extraction

There are fourﬁmajor projects planned for this sector

‘Q".
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N
Table 4-10
—_—
Petrochemical Projects )

Constructioﬁ Proleé

\ -

gl

o

V .
\lotal Manpower

ey . o .

Cost (Millions of Dollars) L abour 48 Hour 40 Hour
Year Current . Coristant Factor** Week . Week
1980 34 27 99.0 273 328
1981 102 76 - 99.0 . 768 920
1982 139 . 96 99.0 968 1,162
11983 90 59 - 99.0 .+ 59 715
Total 365 258 99.0 2,605 3,125
v 1 N )
T | \ T )

** tighty per cent of average - Syncrude project construction e;pgﬁditure
in thousands of constant dollars per manyear based on a scheduled
wvorkweek of 48 hours.. ’

-
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Table 4-11

- ' Petrochemical Projects

Craft Requirements
48 Hour Week

-

sCraft - hE . 1980 1981 1982 1983 Total
Boilermakers ‘ 11 31 '39 2 ' 105
Carpentersv 19 55 | 68 | 45 184
Electricians N 36 101 128 - 79 344,
Insulators | ‘ s 40 52 32 o 139
Ironworkers " . .19 55 69 42 185
Labourers - - , ks 107 135 83 363
Millurights | o 12 15 10 4
Operatiﬁg Engineers _ 49 137 172 l§6 “ 464
Pipgfit@ef \lelders/ | sy ' 154 194 ‘119 522

Pipefitters o ’

Sheet Metal Workers L 4 10 13 8 - 35
Teamsters - 16 46 . 58 36 156
Others - . | '» 7 200 25 15 67

Total . 273 768 968 596 2,605




Table 4-12 e

Petrochemical Projects

Craft Requirements
40 Hour Week

Craft ' 1980 1981 1982 1983 Total
Boilermakers 13 37 47 29 126
Carpenters 23 66 82 50 221
Electricians . . 43 \121 154 95 413
Insulators | 18 48 62 38 . 166
Ironvorkers - 23 66 83 . 50 222
Labourers 46 128 162 100 436
Millurights s Tﬁ;; 18 12 49
Operating Engineers 59 164 \\V 205 127 - 555
w7 :
Pigetitter Velders? 6w lm ow
éhegt Metal Workers : 5 12 E‘ls 10 43
Teamsters " 19 55 }70 43 187
Others - 8 24 30 18 80

Total 328 - 920 1,162 715 3,125




Table 4-13

Coal and Steel Projects

Construction Profile

S

Total Manpower

Cost (Millions of Dollars) i abour ‘48 Hour 40 Hour

Year’ Cugrent Constant Factor** . Week |  Week
1980 S 18 % - f 123.8 113 136
1981 j .30 s 123.8 186 223
1982 ; 30 21 - 123.8 170 204
1983 45 29 . 123.8 234 281
19846 25 15 123.8 121 145
Total s 102 ’123.8 826 989

*% Average.Syncrude project conéfruction.éxpénditure in thousands of
‘constant dollars per manyear based on a scheduled workweek of 48
hours. . '
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Table 4-14
Coal and Steel Projects
Craft Requirements
48 Hour Week

Craft ~1980 1981 1982 1983 = 1984 Total
Boilermakers 17 27 25 " 35 18 122
Carpenters 3 5 4 6 3 21
Electricians 3 5 4. & 3 21
Ironworkers 38 64" 58 80 . 41 281
Labourers 8 13 7 12 16 438 " 57
Millurights 12 19 g 26 12 85 .
Operating Engineers 10 17 16 | "20 12 75
Pipefitter Welders/ , " ' ‘ L

Piperitiens : ;17 28 26 36 19 126
Teamsters 4 7 6 9 4 30
Others 1 i 1 2 1 6

- Total }121 '

824
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Coal and Steel Projects

Table 4-15

§

 Craft Requirements
40 Hour Week

992

T

1982

——— et
——

223

- 204

145

Craft 1980 1981 - 1983 1984 Total.
: s
qfiférmakers 20 « 32 30 42 - 22 146
. Carpenters 4 6 5 7 4 26
Electricians gf 4 6 5 7 4 26
Ironuorkers p— 77 0 9. 48 337
n ) . .
Labourers 10 16 14 19. 10 69
Millurights 14 23 22 29 14 102
Operating Engineers 12 20 19 24 14 89
Pipefitter Welders/ v ‘ ,
Pipefitters 20 34 3] 43 23 151
Teamsters 5 B 7 11 5 36
Others 1 1 1 3 1 7,
. . ——— —— D st [— PRI JRE——
Total 136 281 989
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of the industry, three as a direct result of the successful
completion of the Syncrude project. Theﬁbrejects.ineluded
in this stuey are:
Great Canadlen 0il Sands, exeansion to increase pro-
duction by 13, OOO barrels per day.
Syncryde, debottleneck work to increase production
by 20,000 barrels pgl day.?® v </
Syncrude, expansion to increase,preduction by 55,000
barrels per day.?’ | | .
| Alsanda)prbject, a nine-company consortiumxheaded by
Snell‘Canada has an application before the Aleerta Energy

Resources Conservation Board to construct 4.9 billion dollar

0il sands extraction plant north of Fort Méﬁurray.m The

preposed plant will have a.production capacity_of 140,000
barrels eer day of synthetic crude and liQUified petroleum—
gases. The complex will be similar 1in mining plan, process
technology and scale to the Syncrude project.

Separate tables (4-16 to 4>24 1ncluslve) as shewn

on the Follow1ng pages, have been Feveloped for expansion

Ay

projects (Great Canadign.0il Sanyé,'Syncrude debot?&eneck),
. ' N {
2 - \
Syncrude expansion and A S. '

" “Heavy 0il Extraction

Disappointing results in_exploratory drilling pro-
- grams for eoqgentional c:ude oll in the high Arctic have
caeaed intefestbto‘besfbcussed on development of heavy oil

deposits, partlcularly since long-term laboratory and field

<»
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Table 4-16

. S,

Tar Sands Extraction. - Expansion Projects

(GCOS Expansion - Syncrude Debottleneck)

Construction Profile

Total Manpower

Cost (Millions of Dollars)

: <5 Labour 48 Hour 40 Hour
Year Current Constant Factor** Week . Week
1979 19 16 123.8 129 155

¢

1980 9 46 . 123.8 372 446
1981 114 85 127/6' 687 824
1982 3 58 ‘ 123.8 - 468 562
1983 10 7 123.8;> 56 67
Total : 285 212 123.8 1,712 2,054

** Average Syncrude project construction expenditure in thousands of
constant dollars per manyear based on a scheduled workweek -of 48
hours. ’ ‘ '

-~

Craft requirements are based on Syncrude average.



Table 4-17

Tar Sand Extraction - Expansion Projects

Ly

Craft Requirements
48 Hour Week

Craft _ 1979 1980 1981 1982 1983 Total
Boilermakers - E EETEE 19 2 68
Carpenters ' 9 26 49 33 4 121
Electricians | . 17 49 91 62 7 . 226
Insulators g 20 37 25 3 92
Ironwvorkers . 9 26 49 - 33 4 121
Labourers ‘ | 18 53 95 5_65 8 239
Millurights 2 6 12 8 1 29
Operating Engineers 23+ 66 122 83 10: 304
Pigfg;?;iiegzlders/ 26 7% 137 94 11 342
Sheet Metal Workers 2 57 9 6 1 23
Teamsters 8 22 41 - 28 3 102
Others | 3 10 18 12 2 45
Total S 129 372 687 468 , 56 1,712




¢ Table 4-18

Tar Sands Extraction - Expansion Projects

4

4

{ Craft Requirements

96

Total : 155 446 824

. / ' 40 Hour Veek

Craft 1979 1980 1981 1982 ¢ 1983 Total
Boilermakers - 6 18 32 ‘23 2 81
Carpenters : 11 31 59 40 s 146
Electricians 20 .59 109 74 8 270
Insulators | 8 24 44 300 - 4 110
Ironvorkers 11 31 59 40 5 146
Labourers . 22 64 114 77 10 287
Millwrights L2 7 14 10 1 34
Opérating Engineers - 28 79 146 100 12 365_
Pigf;g?giiegzlderS/, 31 89  lsu 113 13 410
Sheet Metal Workers 2 - 6 12 7 1 28
Teamsters . 10 . 26 49 34 | 4 123
Others 4. - 12 22 14 2 54

—r = = - _

562 67

2,054
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B - Table 4-19 ¢

Tar Sands Extraction - Syncrude Expansion -

Construction Profile

=

__Total Manpower

Cost (Millions of Dollars)

Labour 48 Hour 40 Hour
Year Current Constant vvFacthf* Week Week
1982 | | 183 - 127 | 1199.0 638 | 766
1983 527 341 | '182.7 " l,8é6 2,239
1984 779‘ 476 | 131.0 3,634 4,361 .
1985 ,“ 595 343 88.0 ‘ 3,580 4,656
1986 206 112 ©104.2 1;675 1,290
_Total 2,290 1,399 . 1261 11093 13,312

i Stagéﬁ Sy;:;&de project construction expendltures in thousands of
const nt doldars per manyear based on a scheduled workweek of 48

hours \“__/

Craft requirements are based on. Syncrude experlence for each year
of constructlon.




- Tar Sands éxtraétion - Syncrude Expansion

20

Table 4-

Craft Requirements

48 Hour VWeek

98

w

Craft ra 1982 1983 1984 1985 1986 Total
Boilermakers 15 93 236 .8l 19 & 444
Carpenters 66 192 294 194 60 ‘ 806
Electricians 33 123 385 718 176 1,435
Insulators - - 18 264- 260 - 542
Ironworkers 34 153 313 248 4 796
Labourers 133 . 409 585 338 121 1,586
Millusd — °2 48 93 28 171

‘ Operating Engineers 258 496 698 477 }dl? . 2,030.
Pigf;g?giieleders/ 26 155 w 6507 1,172 179 2,180
Sheet Metal Workers - 2 47 §b> 22 :biWﬂai-k
Teamsters . 48 138 - 251 :175 ?Abf§él' T
Others ! 27 103 109-nT 0. s 2%
Total 638 ° 1,855*' 3,636 3,880 1,075 11,093

7 »

-
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Tar Sands Ektractiqn - Syncrude Expansion

Craft Requirements
40 Hour Week

Craft 1982 1983, 1984 1985 1986 Total
Boilermakers ’ lé 112 283 97 : 23” 533
Carpenters BT 230 353 233 . 72 . 967 .

Electricians . . 40 148 462 862 21 1,723
Insulators .- - - 22 317 312 651
Ifonvorkers 41 186 376 298 58 957
Labourers - 160 490 702 405 145 1,902
Millerights - 2 58 112 S 206
Operating Engineers 310 595 838 572 120 2,436

A Pigigégziiegzlders/ 28 186 780 1,406 215 © 2,615
Sheet Metal workefs } - / 2 56 84 26 168
Teamsters 58 166 300 210 67 801
Others . . ¢ 32 .12 131 60 6 353

o Ten

Total 766 2,239 4,361 4,656 1,290 © 13,312
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Table 4-22 .

Tan)SandsJExtraction - Alsands Pfoject

J . .
r Construction Proflle

rt

Q.
~ Total Manpower

« % Cost (Millions of Dollars)

A s ‘Labour 48 Hour 40 Hour
Year < Current Constant -  Factor** Week Week
1981 ' 245 182 199.0 915 1,098
1982 980 Yy 679 182.7 3,716 4,459

““ v
1983 1,715 | 1,111 131.0 8,481 10,177
1934 1,176 718 . 88.4 8,122 9,746
1985 588 339 . los.2 ‘3,253 - 3,904
1986 196 107 104.2 1,027 1,232
Total 4,900 - 3,136 122.9 25,514 30,616
[95dd R
“/;Z

** Staged Syncrude project censtruction expenditures in thousands of
constant dollars per manyear based on a scheduled workweek of 48
hours.

Craft requirements are based on Syncrude experience for each year
of construction.
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Table 4-23
Tar Sands Extraction - Alsands Project -

Craft Requirements
48 Hour Week

T - - L 's
Craft 1981 1982 1983 1984 1985 1986  Total
Boilermakers 22 186 554 170:_ 59 18 1,009
Carpenters 94. 383 687 406 182 58 1,810 -
Electricians 47 245 - 899. 1,503 ~. 533 168 3,395
Insulators ' - - ’;E;\\fééé' 787 249 1,630
Ironvorkers 49 305 729 5200 146 - 46 1,795
Labeurers 190 814 1,35 707 368 . 116 3,50 .
Millurights . R 4 110 195 85 27 421
Opefating Engineers 370 988 1,628 999 306 97 4,388
Pigf;g?giiefglde‘S/ 350 308 1,518 2,455 537 169 5,020
Sheet Metal Workers - -- 4 110 146 65 21 346
Teamsters B 275 ses es 169 53 1,517
Others | © 38 204 254 106 16 5 623
Total ~ 915 3,716 8,481 8,122 3,253 1,027 25,514

a — P

— p
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, Table 4-24

Tar Sands Extraction - Alsands Project

Craft Requirements
40 Hour Week

[

102

Craft 1981 1982 1983 1984 1985 1986  Total
Boilermakers. 26 223 665 204 71 22 1,211
Carpenters 113 460 - 824 ; 487 218 70 2,172
- Electricians 56 294 lJOZSf(l{804 640 202 4,074
I?sulators -://f_,=3?2/“”éo' 662 44 - 399 1,955
Ironworkers 59 364 875 624 X 175 55 . 2,152
Labourers zéa' 977, i,s38 848 . 442 138 4,271
Millurights -- 5. 132 - 234 102 . 32 505
Upeggting Engineers 444 1,186 1,954 1,199 368 116 5,267
i trenctders/ 42 370 1,822 2,944 6w _iiggz* 6,025
Sheet Metal Workers - 5 132 175 78 25 415,
Teamsters 84 . 330 702 438 203 64 1,812
Others w6 245 305 127 19 6 748
 Total 1,898 4,459 10,177 9,746 3,904 1,232 30,616




103
research have improved exttaction techniques to the point
vhere commercial shzed plants now apSEar %iable.

Deposits stretch across the Alber{ngaskatchewan
border iﬁ'the northern‘part of the provincés. The Cold take,
Lloydminster, Viking-Kinsella and Wainwright heavy o0il fields
presently produce 200,000 barrelg per day for asphalt produc-~-
tion, Canadian refinery energy requirements‘and for export.
Industry, for reasons stated above, 1is nov égtively moving
towvards extractibn and processing of heavy o0il for conven-
tional uses. Husky 0il Ltd., Pacific Petroléums Limited and
Imperial 0il Limited have had projects in the planning stages

-

for some time but only the Imperial 0il pfoject is far enough

‘advanced to be included ip this study. :

| Esso Resources Canada, Ltd., a vholly owned subsid-
iary of Impefial 0il currently has an application before the
Alberta Energy Resources Conservation Board. Eséo Resources
proposesfto\build an upgrading plant capable ofvproduéing
140,000 barrels per.day of upgraded crude o0il in the Cold
Lake region wtere the company has been”con&uéting reseérch
for many years. o ~ \ »

Feed for the plant will be‘%itumen obtainéd trom‘the
~sand formation by the insitu steam injection process. !
:%Qial cost for the prOJect 1nclud1ng drllllng of injection
and productlon wells, upgradlng facilities and Utllltles
plant is estimated 4.5 bllllon dollars, Constructlon isv

expected to start 1n m1d 1981 vith completlon scheduled For

early 1986.%°

>



- assumed to be similar to SYncrude:.
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Estimated costs of 2.5 billion dollars, relating to
the upgradlng and Utlllty facilities, have been used in. thlS
study. Additional expenditure® of 2.0 billion d®llars for

vell drilling, to be phaseo in over the 20-year life of .the

‘prOJect have beenkexcluded.“v .Investment and manpower re-

lationships, as shown in Tables.4-25, 4;26 and 4-27 have been

Naturaeras"Pipelines

Due to thei{‘potential impact on certain crafts, ghe
tvo pfoposed transcortinental natural gas pipelines have“been
included in this stugy;

“Alcan pipeline. The overall length of the Alcan plpe—

line from Prudhoe Bay, Alaska to terminals in the mid United £,
States is 5,500 mlles, 1nclud1ng a 730 mlle lateral along
the Denpster nghway& o the Macken21e Delt@ Basic cost plus

overruns is. estlmated at 15. 7 bllllon current dollars OT

.approx1mately 279 blllygn dollars per mlle The Cghadian. s
portlon only, - 1nclu6/ng the Dempster lateral has been con-
sidered. ThlS sectlon reaching from ‘Alaska to the soluthern
.. v--"

border is 2\023 miles in length and will cost in the order of

'5800 billioh dollars. , T

Present plans call for completlon of the main line
by late ‘1984, the southern portlon vould be pre- constructed
during 1980 and’ 1981 and the Dempster lateral would be built-

aFter 1985. This plan allows for short- term exports of Alberta!

'gaswto markets in the Western Unlted States by the fall oF

1980 and to the Chlcago area by the fall of 1981. Pr0posed
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Table 4-25

Pl

bHeavy 0il Extraction - Esso Resources '

Eonstruction Profile

. .Total Manpower N
Labour 48 Hour 40" Hour

Cost (Millions of Dollars.)

Year Current Constant .~ Factor** ‘Week Week
1981 - 200. - 148 199.0 - 744 . 893

] m v . S s
1982 450 312° 182.7 ~ ° 1,708 2,050
1983 73S Y470 131.0 3,588 4,306
1984, . 625 - 382 o 88.4 MW 4,321 5,185
1985 375 216 | 104.2 2,073 2,488

1986 125 . .68 104.2 - © 653 . 784
Total . . 2,500 1,59 . 122.0 . 13,087 15,706

)

. *¥* Staged Syncrude project construction ekpenditures~in ﬁhdusands of
constant dollgrs'per manyear based on a scheduled workweek of 48 ~
e hours. . T . N ) ' D -~
Craft requirements are based”on Syncrude experiehce for'each“xear :
of construction. . - '

!
! A

T4 o ’ . ¢ . \«?
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Table 4-26

. Heavy 0il Extraction - Esso Resources -

¢ Craft Requirements , 3 3\
- 48 Hour Week

- -~

- | .
Craft 1981 1982 1983 - 1984 1985 1986  Total
Boilermakers | 18 85 233 91 37 12 476
Carpenters 77 176 290 216 116 . 37 912
Electricians 38 13 380 799 340 107 1,777,
Insulators —~ - 18 29 503 158 973"

. Ironvorkers 40 140 308 277 93 29 887
Labourers 155 374 578 376 234 74 1,791, °
Millurights - 3 47 106 © sa 17 225

Operating Engineers F}Q; 0454 689» 1531 . 195 61. . 2,231
Pigfgi?fiieleders/ 28 142 642 1,305 362 108 z,gs7n»v
' Sheet Metal Workers - .3 41 m a1 1
Teamsters 57 126 248 194V 108 34 767
Others - 30 92 ' 108 56 10 3 299

<

Total 744 1,708 3,588 4,321 2,073 653 13,087

< e



Table 4-27

Heavy -0il Extraction - Esso Resources

Craft Requirements
40 Hour Week

107

2,408

Craft 1981 1982 1983 1984 1985 1986 Total
Boilermakers 22 102 280 109 44 14 571
Carpenters 92 211 347 259 139 44 1,092
Electricians 46 136 456 959 408 128 2,133
fnsulators — - 22 353 606 190 1,169
Ironwvorkers 48 168 370 332 112 35 1,065
Labourers 186 449 €94 ° 451 281 89 2,150
Millurights - 4 56 125 65 20 270
Operating Engineegs 361 545 827 637 234 73 2,677
Pigf;i?ﬁiieﬁglders/ 34 170 770 1,56 410 130 3,080
Sheet Metal Norkeré - 4 56 94 49 16 219
Teansters 68 151 298 233 130 4l 921
Others 36 110 130 67 12 4 359
Total 893 2,050 4,306 5,185 786 15,706

Pl
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~schedule calls for completion of 38 per cent of the Alberta
section and the 105-mile southern Brit%sh Columbia section
in 1980 and completion of another 31 %gr cent of the Alberta
sectién plus all the Saskatchewan section in 1981. The
ﬁorthern Alberta and British Columbia sections and the Yukon
section would be constructed in the period mid-;981 to mid-
1983. The Dempster*lateralvtﬁ the Mackenzie Delta would not
~be built until the 1985-87‘period. Construction mileage,
costs, schedules and manpower profiles for the Canadian sec-
tions are shéwnvin Tables 4-28 to 4;35, inclusive. )
Manpower aggregate and craft requirements have been
calculated %rom data provided by the Planning Secretariat,
Alberta,Depértment of Advanced Education and Manpower. Esti-
hate }s based on an average of 1,448 men per season to con-"

struct a 403-mile section.

Polar gas pipeline. A consortium composed of Paharc-

tic 0ils, Trans-Canada Pipe Lines, Ontario Energy Corporation
andvTenneco 0il of Canada plan to construct a natural gas
pipeliﬁe from the high Arctic to feed into the present Trans-
Canada Pipe Lines system in southern Canadq.”‘ Route of the
pipeline has not been settled as two alferhatives are being
considered, the original route which runs directly 52uth_to
Longléc, Ontario, with several ocean crossings or a proposed
"Y" system tﬁrough Coppermine; vith a iatefal from the Mac-

kenzie Delta, then funz}ng south-east to Winnipeg or Longlac.!®

Al

The Polaﬁ Gas group has stated that costs of either route

: gould be 7.0 billion dollars.! Construction will take 4-5
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Table 4-28

Alaska Highway Gas Pipeline

(Alcan)

Cost Profile

109

Original Current

Length Estimate Estimate
Section Miles (Millions $) (Millions §$)
Alaska 730 1,180 2,088
Yukon 512 826 1,464
British Columbia 545 880 1,559
Alberta 806 1,300 2,305
Saskatchewan 160 258 - 458

, &

Delta 730 1,180 2,088
Southern U.S. 2,000 3,226 5,720

5,483 8,850

15,682

/



Table 4-29

Alaska Highway Gas Pipéline

(Alcan)

Construction Schedule - Canadian Section

e
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, , _ Cost
Year Section Miles . (Millions $)
1980 - Alberta Central 306 875
\ and West
7/ British Columbia - " ‘
: }éﬁuxh- 105 300
\\:ii> 411 1,175
1981 Alberta East 250 715
Saskafchéwan’ ~160 458
410 1,173
/ .
#1982-83 Alberta North / 250 715
) British Columbia
North 440 1,259
Yukon 512 1,464
1,202 3,438
j —_— : _
Total . 2,023 . 5,786
m " - e — -~ — =
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Table 4-30

-

Alcan Pipeline - Canadian Sections

,Comstructidn Profile

Total Manpover

- Cost (Millions of Dollars)

i 48 Hour 40 Hour
Year Current Constant Mileage Week Week
’l . - g ‘
1980 1,175. 933 411 1,477 ,772
1981 71,173 870 410 1,473 1,768
1982 1,719 1,191 601 2,159 2,591
: 4

1983 1,719 1,113 , 601 2,159 2,591

Total 5,786 4,107 2,023' 7,268 8,722




Table 4-31

Craft Requirements

Alcan Pipeline - Canadian Sections
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N 48 Hour Veek
Crafts 1980 1981 1982 1983 Total
Carpenters 117 117 11 171 576
Electricians 160 160 233 233 786
Insulators 84 84 123 123 414
Labourers 328 32%7 479 479 1,614
Millwrights 28 28 41 41 138
‘Operating Exgineers 360 360 527 527 1,774
Pipefitter Welders/ 193 193 283 283 952
Welders
Teamsters 189 189 276 276 930
Others 18 14 26 26 "84
Total 1,477 1,473 2,159 2,159 7,268




Table 4-32

Alcan Pipeline - Canadian Sections
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1,768

2,591

_ Craft Requirements <
40 Hofr Week
Craft 1980 1981 .1982 - -1983 Total
Carpenters " 140 140 205 205 690
‘Electric;ans 192 192 280 280 944
Insulators 100 100 148 148 496 *
Labourers 394 394 - 575 575 1,938
Millurights 3 34 49 49 166
Operaf&ng Engineers 432 432 632 632 2,128
‘pipefitter Welders/ ' ' "
Pipefitters 232 232 340 340 1,144

Teamsters 227 227 331 331 1,116
‘Others 21 17 31 31 100
Total 1,772 2,591

8,722




Alcan'Pipeline -~ Dempster Lateral

Table 4-33

Construction Profile
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Cost (Millions of Dollars)

Total Manpower

. 48 Hour 40. Hour
Year Current - Constant Mileage Week Week
1985 522 301 182 656 787
1986 1,044 568 365 .1,311 1,573 |
1987 522 268 183 656 787
‘Total 2,088 1,137 ;;;. ;j;;; 3,147
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Table 4-34

Alcan Pipeline - Dempster Lateral

Craft Requirements
48 Hour Week
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Craft 1985 1986 1987 ~ Total
Carpenters 52 h'lOQ 52; 208
Electricians 71 142 71 284
Insulators'-- 37‘ 74 37 - 148
Labourers . 146 292 146 584
. a
Millurights 12 « 24 12 48
Operating Engineers 160 320 160 640
Pipefitter Welders/ |
Pipefitters . 86 172 86 344
Teamsters 84 168 84 336
Others 8 15 8 31
Total 656 1,311 656

2,623



Table 4-35

Alcan Pipeline - Dempster Laﬁggﬁl

Craft Requirements
40 Hour Week
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5

Craft _ . 11985 1986 1987 ‘Total
Carpenters e 62 124 62 248
Electricians 85 170 -85 340
Insulators 44 88 44 176
Labourers S 175 350 175 700
Millurights: - 14 .28 14 56
Operating Engineers ‘ 192 384 . 192 768
Pipefitter Welders/ o

Pipefitters 103 206 103 412
Teamsters : 101 - 202 101 404
Other 4 ' 11 21 11 43
Total o . 787 1,573 787 3,147
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years and probably w;ll’not start until mid-1984. Construc-
tion_mileage, costs, schedule and manpover profiies:afe shown
in Tables 4-36 to 4-39, inclusive.

Menpower aggregate aod craét requirements have been
ca'lcolated'f’rom da}a provided by thN Secretariat_;
Alberta Department of Advanced Education end-Maopower. Estf-

mate is based on an average of 1,448 men per season to con-

struct a 403-mile section.

.

Summary \ '
, " N \,’—}

' Purpose of this_chapter has been to develop estimates
of construction manpover _requirements for major projects
planned for execution in Alberta during the period covered

by this study.

As the Syncrude project has ‘been used as a b381s for

N

many Z;—jiﬁfcalculatlons, pertinent details of cost-manpover
relationships have been shown. “ | :

: N T - L . .
Average annual manpover requirements, summarized by

typc_of project, are shown in Tables 4-40 and 4-41 for both
48 and 48 hour schedule Qork weeks. ;Annualized tables have
‘ubeen further detailed in terms of iodividuai craft require-
ments and are contained in Appendix C.‘ |
It should be noted that the efofementioned tables do
not.include manpower requirements for the proposed Polar
netural gas pieeline.‘ Whlle it is thought approprlate to
1dent1fy the proposed Polar pipeline schedule and. 353001ated

manpower requirements in the text, data vas excluded from the
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Table 4-36 o -
Polar Gas Pipeline e
. . . - P 4
Construction Schedule ) 1
II[/\‘ i
7
: A Cost
Year , (Millions $)
1984 © . 1,050
, . y
. v ‘
R 1985 , 2,240
1986 2,310
197 1,400

t———

Total 7,000
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e

. - Table 4-37‘

Polar Gas Pipeiine

Cbnstructibn Profile

-

3

Total“Ménpowér

Cost (Millions of Dollars)

Total

—— 48 Hour 40 Hour
Year Current Constant " Mileage . Week Week
- 1984 D050 es 350° oL 1,508
1985 2,240 1,290 748 2,687 3,224
1986 £2,30 1,25 2 e ,2,7?2 - "3,329 f
1987 1,400 j"' '518 T e 1,682 . | 2,01é
7,000 ;j;;;- 2,338 } :: ;84QQO : 10,079




~ Table 4-38

Polar Gas Pipeline

Graft Requirements:

120

2,687 .

<
. 48 Hour Week
Craft 1984 1985 198;; 1987 Total
Carpenters 99 212 219 133 663
Electricians 136 290 300 léé ?QB
Insulators : 72 153 158 96 479
Labourers t 279 597 616 373 1,865
Millurights | « 24 51 53 32 160
Operating Engineers | 307 656 677 410 2,050
Pigf;;?giieﬁzqurS/ 165 352 363 220 1,100
Teamsters | 160 3044 355 216 1,075
Others 15 32" 33 20 100
Total  / 1,257 ° 2,776 1,682 8,400
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Table 4-39°

Polar Gas Pipeline

Eréft Requirements

40 Hour Week
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1984

1,508

Craft 1985 1986 1987 Total
Carpenters 119 254 263 160 796
Electricians 163 348 360 218 1,089
Insulators 86 184 190 115 575
Labourers 335 716 739 448 2,238
Millurights 29 61 64 38 192
Operating Engineers | 368 787 812 492 2,459
Pipefitter Welders/  °

Pipefitters 198 422 azsz 264 1,320
Teamsters 192 413 426 - 259 1,290
Other 18 39 39 24 120
Total 3,224 3,329 2,018 10,079



Table 4-40

Large Construction Projects

Average Annual Manpower Requirements
48 Hour Week
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Petro- Coal

Chemical and Tar Sands Heavy 0il Alean
Year Plants Steel Extraction Extraction Pipeline thal.
1979 - - 129 - ‘ - 129
1980 273 113 372 - 'i 1,477 2,235
1981 768 186 1,602 : 744 1,473 4,773
1982 968 170 4,822 1,708 2,15? 9,827
1983 | 596 234 | 10,403 3,588 2,159 16,980
1984 - a2 11,756 4,321 - 16,198
1985 - .- 7,133 2,073 | 656 9,862
1986 - - “ 2,102 . ‘653 » 1,311 4,066
1987 - - - 656 656
Totél 2,605 ;;; - 38,319 13,087 - 9,891. "6A,726'




Table 4-41

Large Construction Projects

Average Annual Manpower Requirements
40 Hour Week
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Petro-~ Coal -

Chemical and Tar Sands Heavy 0il Alcan
Year Plants Steel . Extraction Extraction' Pipeline Total
1979 - - | 155 - - 155

1980 328 iﬁ 136 s - 1,772 2,682

1981 920 223 1,922 893 1,768 5,726
1982 1,162 204 5,787 2,050 . 2,591 11,794
1983 715 261 12,483 4,306 2,591 20,576
1984 - - 145 14,107 s,iss - 19,437
1985 - - 8,560 2,488 787 11,835
1986 - - B 5,522 784 1,573 4,879;
1987 - - - - 787 787
Total 3,125 ;;; : as,éaz 15,706 11,869 77,671
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consolidated tables due to uncertainty oé prqjecf timing and
route.

vExamination of consolidated'tables shovs seQeral”
significant factors: &

1. Aggregate demand peaks run Ffom 1981 through
1986.

2. Majér contributors to démand peaks are Syncrude
expansiog‘project, Alsands tar sand projgct, £sso Resources
heavy oil‘project and the Alcan natural‘gas'pipeline.

3. Construcﬁion schedules fof the tvo tar_sands
projects and Esgso's Cold Lake heavy oil plant are coincident.

4. Demand peaks are shown for the fqllowing crafts;
electricians, insulators, ironwvorkers, labourers, ope;ating
engineers, pipefitter welders/pipefitters and teamsters.

5. Introduction of a 40»h0u£ Qorkbschedule'rather
tHan a 48 hour week will increase all requireéents_by 20 per
cent; | |

Potential labour market reaction to these conditions

will be discudSed in the following chapter.

&

0
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it “ngold Lake Proposal Looks Pr0m181ng;' 0il Patch, p.1l, Jan-

12

13

1

15

16
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FOOTNOTES

Alberta 0il:Sands Environmental Research Program (AOSERP),
Long-Term Energy Assessment'Program (Energy Supply -Scenario:

01l Sands and Heavy 0il Development to 2025), 1975.

This program was jointly sponsored by the Govern-
ments of Canada and Alberta to increase the store of knoM&
edge of baseline environmental data. Committees were set

up to investigate and report on concerns relating to atmos~
pheric, terrestrial, aquatic and wildlife matters. Scope

of committee work expanded to include general observations
and predictions.
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Chapter V

.
. ) ~

SUMMARY AND CONCLUSIONS

Introductiaon

The thesis of this study is that timely exploitafion‘
of Alberta's 0il sands and heavy o0il deposits will be ham-
pered by lack of coﬁgtrucgion_manpower if simultaneous execu-
tion of several mega{projects takes place. Specifically, con-
current construction 8f three major projects in theﬁenergy
extraction sector will seriously unbalance‘the Alberta con-
struction labour market. This situation would cause exces-
sive labour market competition for available craftsmen leading
to inefficienp project execution specifically; schedulé delays,
"banking" o% pérsonnel and overall higher construction costs
resulting in delays'ié bringing production to market.

This study has researched experieﬁce 0% the Syncrude
',prdjéé£,in this-area in order to obtain critérié against vhich
t? assess poteht%al'iabour market reaction ﬁo dem;nds created
by planned projeéts. The magnitude of total construction
.labour and individual craft deﬁa&ds generatea by'the projects
considered‘hés been forecast by the‘auth;r in Chépter 1V for'
the near term period 1979 through 1988. Compérison‘and anél-
ysis of data is the central topic of this chaptér in order to

achieve better understanding oflactionstof the Alberta con- Ql

127
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struction labour market and to indicate extent, if any, of

construction labour shortages:

Syncrude Experience

Manpower planning for the Syncrude project~bas based
an assumptloné covering constructlon 31te conditions and the
construction labour market as descrlbed in Chapter II - Con=
~struction site COﬂdlthﬂS assumptlons vere:

1. Remote location.

2”¢&Decentrallzatlon of pre-assembly fac1lltles in
Edmonton.

3. Labour relations problems minimized by a "no -
strike - no lockout" site agreement.

4. \VWage rates at union scale, equal or better than
other projects. '

5. MInimuﬁEbvertime premium of 20 per cent assured
. by standard‘work veek of 48 hours.

6. Recruitment: practlces to maximize Canadian labour
.content., :

These assumptions held throughout the course of the

\project and provided a firm basis from which to carry out

required recruitment activities.

Construction labour ﬁarket assumptions are compared
to actual ekperience in }able 5-1. It wvill be seen that the
Syncr;de managing coﬁtractor vas essentially able to secure
requirgy tradesmen without undue effort; except for minor
;isolated cases. The lessening of congtruction éctivity in
other parts of Canada wés ihe key Factgr,in maintaihiqg the

vorkforce at required levels,
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Tsble 5-1
Syncrude Project ~
Construction Labour Market Planning Assumptions
Description | ‘ Plan Actual
Economic environﬁent ‘ Strong, brisk cfiméte, Weakened over
many projects planned course of the
: _project
Manhou%s required 5 124,593 143,885
‘-i:“j; =
Manpober source
- Alberta - . 67.0% 63.
- Rest of Canada ' . , 18.0% ¢ 35.
- International . ‘ 15.0% “ 0.8%
Recruiting program Active, routine outside Low key, spot
cdntacts required past shortages only

local level required inten-

sive effort

Labour shortfalis

- Boilermakers Minor
- Carpenters : Minor
- Pipefitter Welders/ .
Pipefitters Minor
- Plasterers ‘ il
- Electricians jor
- Insulators - . : ' ajor
- Ironwvorkers. Major

- Pipefitters : . Ma jor

Minor
Minor

Mipor
Ma jor
Minor
Ma jor
Minor
Minor

Source: Canadian Bechtel Limited Manpower
Recruiting Reports.
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Analysis’

As shown in Chapter IV, therg is a substantial amount
of construction activity plannéd in Alberta during the period
~covered by th%s study. Peak labour demand conditions are
p;ojected due to simultaneous constfuction of three major
extraction projects.and the Alcan natural gas pipeline. Due
to their significant impact od the labour»mérket the following
dnalysiskconcentrates on these projects.

The analysis has been done: in terms of site conditions
~and constructidn labour market factors. Site conditions fact-
ors are project cdnditions that are established’by location,
management, negotiat}on, or legislation during the‘plahning
stage and serve ds'fixed conditions throughout the life of
.a project. Construction labdur market factors are essedﬁially
market reactioqs to démand odcurring through the life‘of a
project and resulting recruiting actions. Construction labgup

market factors are considere éEparately for the Edmonton and °

Northern Alberta areas,~"

p

Site Conditions Faétors

e

Site coﬂdltlons plannlng factors are deemed to be
manageable by tH% DPOJECt owner or contractor. These condi-
‘tions are essentlai{y gbod business practice and vould llkely
be adopted in some Fdfm for any large prOJect Decentrallza—
tion of pre- assembly }ac111t1es and overtlme policy have an
-impact on the study and are discussed bglowy

Decentralized pre-assembly facilities. This approach

'

J
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vas used sdccessfully by Syncrude. During the peak construc-
tion period approximately 10 per cent of the labour force was
employéd at Edmonton area pre-assembly sites. Manpower was
obtained from the Edmontoﬁ afea withﬁut undue pressure on
local supblies. Esso ﬁesourceS'have already announced that
their planning inéiudes'pre-assembly sites in or near Edmon-.
ton.! If the Alsands‘project also follows this plan, a work
Férce in the order of 2,000 tradesmen will be required during
the peak years 1983 and 1984. Ability of the local market

to meet this demand will depend on the state of the economy
at that time. Activity in the housing industry'could be a
criticéi‘F;ctor.

Overtime policy. Establishment of the length of the

normal work wveek is of major importance for successful com-
pletion of major projects in remofe areas.for two reésons.
Firstly, number of reqular and'overtime hours worked during

a normél veek determines congtruction schedules, prbject pro-
gréss and Ultimate”completion date. If 40 hours are workéﬁ
‘pef”week instead of 48, the work fqrce wilfékave to-be in-
.creased by 20 per éeﬁt in order to complefeAa projecf‘in-the
same.time as one on a 48-hour schedule. bThe-alternative isp
to Q§e the same sizezcnew and accept a 20 per‘bent extension 
of the complétibﬁigchedule..‘TheHQD hour week Hasudthgf obvi-
ous disadvanfages such_asvadditional camp‘accommodatioﬁ;
larger;supervisory staff, tie up of ipvestment capital and

——

lengthened execution schedule.

The second reason is more pertinent to labour market

N
1
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- activity. Ap important incentive used to encourage wvorkers
to leave home to work in remote areas is provision for sub- i

.stantial overtime premiumé in job contracfs.2 Industry
LE-N

©

sogrces have indicated that it is extremely dlfflcult to re-
_cru1t craftsmen for prOJectsAout31de their area of re31dence
unless there is assurance of sufficient premlum overtime.?

It vas felt that government regulations w1ll depend on the
competitive labourﬂmarket situation, not necessarily the
number of Qnemployed craftsmen, butAindications as to whether
or ndt'wofkérs will move to Northern Alberta -for a 40 hour,
straight time weék{’ |

kS

Construction Labour Market
Factors

Consfruction labgur\market factors are situations
.genegéted by the construction labour market's reaction to
GEmand‘pressures. One of the key factors is the condition
of the Canadian economy as it.relates to the coﬁstruction
sector. The S;ncrude projéct iliustrates the dynamic nature
of this factorx "Manpowver planning was basedooﬁ‘a competitive
labﬁur market pefleéfing much construction activity in Alberta,

. > . : . :
céntral Canada and the'Maritimeé. However;fby thé time con-
struction y}s undervay, the weakening economy had cauéed_sig-
nificant cutbacks in construction brﬁgrams.~-The ultimate:
efﬁectAon-Syncrude-was to improve the recruiting‘ciimate by
ﬁhaking available more.unémployed tradesmen from other regions

"fof Canada than originally anticipated.

-l = . .

T - Currently the ecOndmy is very quiet wvith little new
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constructian planned other than the projects identified in
this study. The present trend towards. higher 1nterest rates

1ndlcates that thls could be a long term situation. "Hovever,

<

the concentratlon of progects planned for Alberta wlthln the
next ten years 1nd1cates that a strongly competltlve labour

maTtket will exist in this province.. The fo}lowing sections
discuss potential construction labour market conditions in.the .

o

Edmonton and Northern Alberta regions.

N
Y

WEdmonton region-. Large projects planned for the Edmon-l

ton area durlng the perlod studled are: Benzene and synthetlc
gas petrochemlcal plants; Esso’ Resources pre assembly (announced)

Alsands pre- assembly (probable), Foothills Alcan plpellne.

‘1

Schedules For the above proJects are’not completely

&)
<

coincident, but there are some 31gn1f1cant overlaps. - The
last 18 months of the petrochemical projects overlaps. the
1n1tlal phase of the Esso and Alsands plants. Construction

of the central and southern portlons of the Alcan plpellne

3

completelyererlaps the other:prOJects. Crltlcal years ‘are

11982 and 1983 wvhen all projeefs are undervay. o /
'Assuming that 10 per cent of-tofal manpower is‘reei

qu1red for pre- assembly fac111t1ep, the EdmOnton area demand

¢

for 1982 and 198} can be approxlmated as. shown below. Requ;re-a

¢

ments are based . on the 48 hour scheduled work veek so as to

be comparable w1th the Syncrude prOJect

Average Staff - - - 1982 1983
A“Petrochemical projects ‘ 1,000 - 600
Esso . 200 400
Alsands | : 400 . 800 J
Total SR - 1,600 ° 1,800

-3
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o, N

L - SN
Alcan pipeline demands for these years are 2,159 each year.

Requirements for the years ¥984 and 1985 after com-~

pletlon of the petrochemlcal projects is estimated at:

Average Staff : 1984 - 1985
Es'so . 400 200
Alsands ) : , 800 300

Total ' . ‘ 1,200 500

Alcan pipeline demands for these years are nil.
These demands are considerably higher than Syncrude's
average of 646, with a peak of 922, for the year 1976.

The Edmonton‘area labour market in 1976 was more com—

petltlve than that- prOJected for the years 1982 1985. Syn-

P
crude had to compete w1th a houslng boom, naJor Dow and Sham-

rock petrochemlcal prOJects at Fort Saskatchewvan and the

Alberta Gas Ethylene project at JoFfre However, Syncrude

did have the advantage of a 48 hour scheduled vork wveek,
whlle some other projgcts vere on’a 40 hour schedule.-
Outlook for the 1982-1985 period_doesvnot-indicate

any'significant projects other than those shown. In addition,
. . -)’7‘ N { .v T X .
due to current trend towards ‘high interest rates, prospects

for commercial. and housing starts. are poor. v

°

Craft mix needs may be partially integrated as the

T

petrochemlcal prOJects will be slow1ng down when Esso and

Alsands are building up. «Civil type tradesmen such as car-

T
penters, 1ronworkers, labourers, operatlng engineers and.

teamsters that are released flrst from the completlng pro-

.jJects could mlgrate to the ‘Esso and Alsands pre-assembly

sites.: Hechanical trades, not required in strength immediate-
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ly, would follow when first projects are finished.

The Alcan pipeline will put some preséure.on the:
tdmonton market for civil trades and ﬁipefittér velders over -
the first‘two yeafs. Howevef, civil trades are less skilled
and are geherally more available. Also, it is anticipated
that many of the pipeline jobs will be filled by'ﬁradesmen
from outside the Equﬁ£0n>area. E
| Assessment of the above factors leads to the con-
clqsion that demand generated for tradesmen-in the Edmonton
area by thé petrochemical, Esso, Alsands'énd Alcan projects
can be met with&Jt distortion éf the supplyiof tradesmen

required by the fixed demand. 'An important consideration in

this view is adoptioﬁ of a scheduled 48 hour wvork veek.

Northern Alberta region. Large projects pl?nned for .
the Northern Alberta area du;ing th% period‘studigdfar?:
GCOS'e*pansién;’Syncrude~deb0ttleheék; Syncrude expanéion;
Alsands;tarisands plant; Esso heavy o0il plant; Foothillg Al-
can pipeline; Polagfgas pipeline. ‘ | »

fhe GCOS expansion is tkhe only major project under-
vay during the"?irét years-of the study. Demand.is~nominal

[y

“and well disgributed over all crafts. Hovever, this project

of

is of interest for two reasons. , Firstly, it is being executed -~

on a schedu}ed 40 bour week. One wvonders if this schédule

cwill set the pattern for the much lafger projects planhed in

coming years. Secohdly, if permits are‘granted nev projecté

~.

'ﬁop a scheduled E%Vhour vork week, will the GCQS. contractor

be able to vithstand the competition and tetain his staff?
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tither course has potential for labbuf market problems.
Industry experience has shown that if general conditions
are equal workers will migrate to jobs in the area offering'
the highest scheduled overtime. This type of competition
éften ?skims" the market of the best qhalified fradesmen,
leaving inferior quality workers for projects paying less
hours. -

As shown.in Chépter‘IV, manpower éemand starts fo
escalate rapidly in thé years 1980-81 with starts at Syncfude
and the Alcan pipeline. Project competition will be greatest
in the years 1982-83 with GCOS, fhe~two'5yncrude projectg,
Algands, Eééo Resources and the northern sections of the Alcan
pipeline all underway. Construction peaks for Syncrude, Al-
sands and Esso will coiqcide during 1983-84. The effect of
simultaheous project construction will generate demands 3 to
4 times gfeater'thén tﬁe driginal Syncrude project in the
years 1982-85. fhese projéctions'are based on a séhedulgd
48 hour vork week for all new ﬁrojects. If job permits are .
not granted to extend legal hours of Eo;k demand will be in-
creased in the ofder of 20 per cent. If the ratio of hires
to average staff as‘determined'fﬁr Syncrude;applies to quure
market reactibns thé number”of hires required to sustain
efficient Qorkforce levels wiil be exceptionally high, és
shown in Tables 5-2 and 5-3.. Demand of this scale indicates

that substantial supply support will be required from sources
outside of Alberta. - At the Syncrude Mildred Lake site, number

of Alberta hires ranged from 4,907 toI6,343, vith a Broject
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Jable 5-2

- Syncrude Project
Mildred Lake Site

Ratio of Hires to Average Staff

Year : Hires” Staff Ratio
1975 6,311 2,320 2.7
1976 8,268 4,525 1.8
1977 v 11,326 5,619 2.0.
1978 5,661 1,830 3.1

Source: Canadian Bechtel Limited
Recruiting and Project
Statistics,
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Northern Alberta Projects

Projected Hires to Maintain Stable Workforce

_ , . Projected
Equivalent Project : Hires/Staff Total
Years Demand* . Ratio . Hires
1975/82 7,089 ' 2.7 19,140
1976/83 14,350 1.8. 25,830
1977/84 7 14,877 . 2.0 29,754
1978/85 9,362 3.1 i 29,022

<

* Total Northern Alberta demand less estimated Edmonton area preassémbly
facilities. )

Derived from Tables 4-40 and 5-2.



. o 139
| L

average of 5,03? equivalent to 63.8 per cent of total hires.
As shown in Cha%ter III, the actual proportion of Alberta
tradesmen “vas c nsiderab}y below that planned.' These sta- {
tistics imply't at the number of Alberta tradesnén that can
be attracted to' a project suoh as Syncrude.is limiteq; pos=—
sibly 6,500 to 7,000 under present conditions. &Given‘restric-
ted local suoply other Canadjan provinces are the next’ logi-
cal™areas of support.

| Canadian sourges, other than Aiberta, suppliéd'oVef
35 pe;'cent of hires for the Mildredttoke site. Review of
recruiting statistics contained in Chapter 1II shous differ-
ing trends for each of .the provincial areas. British Colum—:
bia, Yukon and the Northwest Territories reécPBd a peak in
1976 of 13.0 per cent then dropped to 5.2 perV;ent in 1978.
Manltoba Saskatcheuan part1c1pat10n remained constant in the
order of 2.6 per cent. Ontario's trend was similar to British
Columbia, peaking to 9.7 per cent in 1977 and then dropping'
of f to 4.2 pef cent in 1978. Quebec and the Maritimes increased
‘their relotive participation each year until reaching a peak
in 1977, decrease in 1978 was not as large as the other prov-
inceé; These trends reflect thg downturn in the economy in
the late 1970's which reduced the demand for construction
labour thus acceleratlng mlgratlon to. Alberta. SUpply From
international sources vas nqt significant, belng less than one

( :

per cent and limited to spot situations. Actual supply vas

i . ) ) . .
much less than the initial plan due to increased manpover

availability from eastern Canada.

°
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Continuing wveak economic conditions in the restvof
Canada will help manpowgf recruiting for Alberta projects.
H%wever, labodr supplties in British Columbia, Saskétchewap
and Mangtoba_are limited by.small populations 0f>constrqc-
tion vorkers. Ontario, Quebec and the Maritimes offef the
best sou?ce of workers. The’competitive aspects of manning
the equivalent of four Syncrude projects are formidable. If
the market reacts in a fashion similar to Syncrude, 20,000 to
30,000 workers will‘have to be hired in each of the fourlpeak
years., This sounds like an unreal@stiC<objectivé but itbcould
~likely be met if‘cértéin conditions vere carried out,ifor
vexample:
1. Much greater recruiting effort.

2. Projects should be allowed to run on a” 48 hour
veek to scale down overall demand.

3. Incentives, such as guaranteed minimum premium .
overtime, to encourage migration.

Failure to recruit required tradesmen ihAother paffs
oF“Canéda,will result iﬁ'recru}tment of tradeémen from-the
United States and abroaa. Poséible'fecession.in the Unitea
Statéé may have a beneficial effect on thelsupply ;f eXper-
ienced tradesmen available.

The complexity of this issue is illu§tréted bx con-
flicting'commentsyof two-sénior industry executivés. In
January of this‘year, R. B. Peterson,.Vice~President of
Heavy Oils of Esso Resoufces Canada, Ltd., stéted that "slack

in the construction industry in Canada makes this a good time:

to undertake a major project." Mr. Peterson also indicated
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that he'dld not expect any critical labour shortages if Esso

o

i

and Alsands constructed their plants at the same time.®"

More ;ecently, Brent Scott, Pre31dent of Syncrude
advocated bu1ld1ng 0il sands plants on a three-year tlmetable.
Mr. Scott stated that "staged construction of new plants
.would mean much of the technlcal and skilled trades force
could move in sequence from one nevw plant site to. the next
Mr. Scott vas alsooconcerned that simultaneous construction
of two multi-billion dollar oil sands plants vould compound
labour and sdpply problems and probably;delay completion of
the plants.® Mr. Scott did not mention that plaqned con-
struction projects in his plant will be strong'competitors in =
.tne\labour market at the same time.

Consideration of the above factors shoms an extremely
competitive labour demand supply situation, Probablllty of
meeting total demand if all prOJeCtS proceed as scheduled is
very low. Demand can be met only~if project workforce turn-
over rates are reduced and massive labour migration fram

=
eastern Canada takes place.

Conclusions

Purpose of this study has beerd to improve current'
understanding of the Alberta construction labour market and
to lnvestlgate the . ablllty of thls market to react to the A
demands for constructlon vorkers generated by simultaneous
constructlon of several large projects. Detailed analysis

of the Syncrude prOJect involving both Forecast and actual’

actions of the constructlon labour market has ‘been applied
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to the prejected condition .of simultaneous congtruction of
several mega projects. Results indicate that the Edmonton
area .could llkely support the requ1red pre assembly opera-
tions. Hovever, 001nc1dent demands 1in Vorthern Alberta are
so0 great that it is extremely doubtful if projects can pro-
ceed efficiently as scheduled. *

The foregoing text has shoun that contlnuedkdelays
-and pos£ponements in the maJor projects, particularly the
Alaska Highway pipeline and the Alsands and Esso Resources
ventures, have created. a potential for a concentrated level
of constructidn actiyity several times greater than the Syn-
ceude pnoject dufing the years 1982-1985. The competitive
market induced'by‘this_situation vill create a conditien of
excess demand as illustreted ie’Fngre 1-2, Supply market

reactions to this demand pressure are anticipated to be ex-

treme and could take severai“forms as outlined belov.

Uncontrolled case. The ﬁega projects wi%}.atfémpt to
attracf local tradeemen by offering long-term cohf;écts at
premium wages and hours. - This sfrategy wvould seriously hamper
sma;ler projects, %hown ih Table a;z, completing or.starting
dering the erit;cal years 1282 thfough 1985 if their terms of
,imployment ceuld‘not match the long-term employment conditions
joffefed by'the"larger projects. Types of JObS that would
lose vorkers are operating plants such as Syncrude, GCas and
0il refineries that rely on contract labour forces to do-
routine maihtenenee'on an "as required"” basis and smaller

capital construction jobs, for example, coal treatment piants,
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GCOS expansion ana the Syncrude. debottleneck and expansion
projects. Shortages of constrﬁction vorkers could lead to
extended maintenanéé shutdowns in operating plants and could
‘prolong completions or delayfsta#tgjih the case of new con-
struction wvork, in either case the ultimate effect would b;’
loss gf production.

The above market conditions will Force recéuitment
of tradesmen from outside Alberta for all construction and
maintenance jobs, large ar small. In ordér to attract wvork-
e?s and reduce thnover improvements wvill have to be made_to
hiring conditions. Typical inducements could be hiring bonus-
es, reimbﬁrsement ofbtraQel costs if workers stay.on thé Jjob
for a miaimum.period or work contractskfor the life of the
project with travel costs paid for home furlopghs. Essential-
ly, Northefn:Albérta could be treétea as a fo}eign country for
recruiting purposes ihsoFar.as travel and bhome leave conditions
of employment are concerned. Préjects vould alsc be forced
to compete in te;ms of camp amenities ana the amount of

guaranteed premium overtime.

Managpdycaée. The character Of the conétfuction

labour market outlined above could lead to the conditioﬁfofn
stfuctural‘unemploymenf and loss of productivity referred tﬂ
by the Kaliski. article cited in Chapter I.% ‘Unfortunétely
.fhere does not apbear to be a central body concerned with tﬁe
sub ject situation that can apply Kéliski'é'theory. It could
vell be, thever, that the industry couidd také steps to pro--

vide for a more orderly market condition, not so much to
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relieve structural unemployment but té expedite prdduction.
Management of the demand side of the market is a possibility
given that the large cost of mega projects requires spread-

ing the financial load among many owners. The result is a

> .,
b bl

series of consortiums and joint ventu;esbwfih large firms
often being members of several groups. Influential interests
could promoteneonstruction briorities so that large projects
vould be coordinated rather than competitive.

'Regardle;s of project prioritigs industry and lébour
associations, either individually or jointly,.would becohe
involved with other aépectsrof the labour market. Expansion
of fhe sépply.of traiped local tradesmen would be a major
concern. - Traditional actions are promotion of trade school,
aéprenticeﬁand on-the—job.training. Vﬁodification of appren-
‘ticeship regulations to allgw more interested workers to become
SRil{ed tradesmen could bée considered. . The various levels of
government could be asked to sponsof more specialized construc-
tion training particularly in the mechanical trades.

Steps could be taken to ihcrease productivity on the
job. A recent stﬁdy~indicates thaf only 32 per cent of a
- construction vorker's time is devoted to direct work while the
balande-is spent on spch n@n-Work activities as waitingi get-
ting instruction, late starts and early .quits.’ The ﬁoéen—
tial shortage of skiiled labour should be.féken as é varning
bY ﬁontrabtdrs and owners to improve the planning, coordina-
tion,énd supervision skills Qf their projéét management organ-

izatieps. In terms of the 16,980 vorkers estimated to be
: / S ‘
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required in the year 1983, a ten per cent improvement in pro-

ductivity through better projeét management techniques would

ease demand by 1,698 men.®

Controlled case. The types of labour market actions
described above are essentially unilateral. The present
‘'state of the Canadian écondmy requires décisive, céérdinatgd
action in order to improve produqtion and distribution of
indigeneous petrolggg'supplies, action that can only be under-
‘taken by federal and provincial government authorities work-
‘ing together.:.This study_sdggests several opportunities for
effective govérnment intervention:

1. Recruitment - Thé recruitérs vorking for tha
Syncrude'project relied bn.unioﬁ buéihess aéents to reiéy
information on job vacancies to the labour marke%. It ié'
unlikely that such a. . system wéuld be aple:fo satisfy the
large manpover requirements in the caming years. A further
consideration is the need to regﬁriftvﬁée flovw of workers into
remate areég s6 as not to overtax limibed“aécommodation facil-
ities. These concerns could be minimized if all job informa-
tion and pre-employment screeniné was carried out byvCénada

Manpowver Centrps, as was done for the St. Lavrence Seaway'

project.? Drgéﬁization on this basis would enable a constant

flow of supply market data to be passed on to project recru1ters
through the Edmonton Hanpower Centre. Provision of full and
up ~-to- date 1nf0rmat10n .on spec1f1c job vacan01es in the Man-

pover Centres vould strgngthen the labour procesg, a need

implied by the Bruce and Marshall study referred to in Chapter
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I as well as other wvriters on the subject:?!

2. Mobility'- Government assistanee in attracting
and reerditing‘porkers from other parts of Canada_copld be
extended‘thrpugh a system of mobility assistance. R. R.
Kerton outlines several types of available grants'in AetiVé

Ma;power Programs in Canada, but none appear td(cover

}
specific requirements of this situation. 1 A system tﬁat
vould assist recruiting and red;ee turnover would tie the
amount of fare reimbursement to length of servicenon‘the job;
for example, 50 per cent of fare could be refunded after six
months with a iOO per cept'refund after one‘year‘s'serviee.

A variation of this pelicy_eould be government sponsored air-
lifts on a regulariSEhedule using epartered commercial of
service aircraft.

3. 'Training - The projects considered in rhis study
are llkely the Forerunners of a series of tar $and and heavy
0il extraction plants whlch w1i%/generate a contlnulng demand’

For vell trained heavy- constructlon workers. This situation

‘Structlon crafts, Establlshment of such a school WQUld.be “an
important step towards creation»of a "tar sands" workforce

that would mrgrate From ane prOJect to another.' Courses
I
could be structured on an agternating 1nstruct10n vork term

)
bBSIS so that students could Follow an approved apprentlce-
P .

ship program. Free tuition Fould be granted in return for an
.Undertaking7by students to WQrk for a stipulated’peribd on a

tar sands project. -



147

4. Staged construction - The ultimate in government
control is Eggulation of the schedole for conetructioﬁ 02/
mega energqgy resouroe extraction projects. ‘This step could be.
taken to link national obJectlves for energy self- sufflclency.
to,the actual physical developments Adoptlon»of this plan
vould stagger project starts at intervals of every tvo =
three years. In theory, this procedure:would allow construc-’
tion crewvs to_migrate fromnone job to another as successive‘

%

construction phases vere completed.

Recommendations

The objective of this stody\has been to contgibute
to the store of knowledgg in the heavy construetion industry

by improving current understanding of the Alberta'oonstruq—

=

. g ! cy . : .
tion labour market under conditions of excessive demand. . Its
. ’ ©

major contributions lie in the fact that it is the first study,

,of this nature prepared w1th1n the industry’ and that the data

t

and recommendatlons can be of significant a831stance in plan-

ning constructlon prOJects in thefnear term period.
It would befpurpogeless to speculate as to which af

the conalu31ons descrlbed above, 1F any, will actually appear

in the labour market. It is of!more value to 1dent1fy actions

that could be taken as .prattical efforts to allev1ate poten-

- tial supply shortages.

Productivity. ImprOVement‘in outputhpresents a simple,
: “ . . G

yet challenging methdd of reducing-pressore on the supply

market. ProductiVity'studiesyand‘analyses implemented undér

A
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joinf“sponsp:ship’&f owne;s, contractors and unions sﬁould be
carried:out ddfiné the planning and initial construction
.‘stéges of‘lengthyfjobs. Results“should allow management to .
strenéthen blanqing and éupervisidn Qr;cedures'as requ}red

to improve woﬁ&g;joutput.

Training.’ The:potentiai shortage of skilled trédesé
men shpuld be ;eboghized by estéblishﬁept of a trade school
speciaiiziéq in building trades. "Such an ifstitution would
.broyide:a'new source gf vell-trained entries inta the labour
force Which‘woﬁld ultimately bénefit'aLI regions of Canada.

- Changes wodla have.ﬁo bé made to gpﬁreéticééhip regulations,
in c06jgnctioﬁ vith thg trade school, so that graduates could
' acﬁieve_journeyaan stétﬁs:r ‘ T o } “

o

A , L : .- ,
Recruiting. Present Tecruiting prlactices are ineffic-

¢ | A

ieht in thét'often éontractors do not know what.the'response

wvill be to calls put odUt through thé union hiring halls. This
. S ’ v s

can result in shortages with consequent jqbfdelays or in

surplusses with tradesmen doing unnecessary traverl;ﬁg.:,Use

of CanadézManﬁower CentreS'to'coprdihate“recnbitment could

2

provide a éohrce of better'labpur supply informatibn, thus
- éllow{ﬂé¢éqnt1ngéﬁcy pians‘té be a%tivaﬁedﬁin~caée of supbly_'
,/'éhortfalis.‘ Dnly'qualified,t;adgsmen,%aé#eptable for specific
jqbuvacancie95 vould be:adviséd to travelhtp the job-éite;‘ 4
Provisionléf a‘governmeht sponsored sys#ém[of”@ravel'ailowaneeg
‘aiso~apbears td Se necesSary‘ﬁs an ind#cement for workers to

. leave home. ) - | - '(

p : l

Hours of vork. As previodsly‘stated, a minimum work
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veek of 48 hours is. necessary. Use of a 48 hour week rather
than 40 hours automatically reducés overall man months by 20
pechent as vell as providing a strong«monetary incentive for

wvorkers to come'on the project.

Labour market trends. Lack of knowledge of probable

'labour market trends appears to _be one of the major problems

facing the Alberta constructlon 1ndustry There 1is no one :%,

Lagency that has the respon51b111ty to gather. all relevant

factors and prOJect constructlon labour market trends. It .

vould be logical for the Alberta construction industry to .take

"the lead in jointly establishing such an agency in conjunc-

tion“vith the federal»and~provineial governments., A task

force could be funded in one. of the ex1st1ng goverpment depart— -

_ments or in one of the universities for ,a fraction of the cost

of poss1ble prOJect delays due to shortfalls in the labour

)

market The varlous theorles and surveys mentloned in this

“study uould prov1de an excellent background for development

of an Alberta labour market model !

Constructlon staglng. The maJorlty of the recommen- -

datlons listed above requ1re a relatlvely long lead time’ For
1mplementat10n and therefore~may not be effectlve 1n moder-

ating market shortages in the near term. One method that

LY

can be adOpted on short notice ig the pr1nc1ple of staged

constructlon oF mega prOJects. Thls plan proposes elimina-

\
I

tlon of peak labour demands by regulating project starfs»tox~

one every two or three years. In theery, staggering of -

sequential construction’phasesvwould,allow ereation of a
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permanent wudrk force that could migrate from one job to another
as vork pfogressed., It is timely to note that government \
measures to prevent bunching of construction brojects vas
recently suggested as one of several vays to étabilize the

&
construction market in Quebec.' The process necessary to

phase in project starts already exists in the“Albqrta Energy

Resources°Conservation Board. Issuance of permits could be

t

‘governed by economic conditions and state of the labour force.

While some peréons may object to mofe government interyention.
in the marketplace, this system is the most logical'approach
to Canadian eaergy self—sufficiency}

It is fitting to conclude with a statement by the

late Mr. F. K. Spragihs on the subject of gdvernment partic-

-~ »

ipation:

.-+ . there is an indicated trend which suggests that

- many. future natural resource development projects may -be _
too ‘large for any one group to handle necessitating an
increasing degree of cooperatlon between free enterprise:
and government.3
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FOOTNOTES

"Cold Lake Proposal Looks Promising," 0il Patch, January/

* February, 1979.

This method was used to attract wotkers to the Syncrude
project and to the St. Lavrence Seawvay project. It is
described by Donald E. Cullen in "Labour-Market Aspects

of the St. Lawrence Seawvay Project," The Journal of Polit-

"ical Economy, University of Chicaqo Press, June, 1960.

Interviews with Mr. J. A. Cunningham, Manager of Labour
Relations, Canadian Bechtel Limited, Mr. B. Smyth, Indus-
trial Relations Manager, Syncrude Canada Ltd. and Mr. T.
D. P. Byers, Project Manager, Genstar Ltd

Testimony before Energy Resources Conservation Board,
reported in the Edmonton Journal, January lS 1979.
"Building slack makes oil plant 'tlmely

‘Address to Canadian-United States*inter-parliamentaryl

group visiting Syncrude, reported in Alberta Business,
August 24, 1979. "Syncrude chief urges three years betveen
plants." ' ‘

{

S. F. Kaliski, "Structural Unemploymenﬁ in Canada: The

-Occupational Dimension," The Canadian Journal of Economics,

Vol.2, No.2, May 1969. University of Toronto Press.

M. Strandell, "Pushing Up Productivity," Cockshau's ConZ
struction Labour News + Opinipn, Vol.7, No.9, September

"1977.

Reference Table 4-40. Page-122. -

: _ 8 - , i
Donald E. CTullen, "Labour-Market Aspects of the St. Lawrence
Seavay Project," The Journal of Political @ponomy, June
1960. University of Chicago Press.

Economic Council of Canada. People and Jobs. A Study of
the Canadlan Labour Market, Ottawa: Information Canada,

1977 pp.130-133.

R. R. Kerton, Active Manpouer Prqgrams in Canada, Ottava:
Information Canada, 1973, Chapter IV. Noah M. Heltz,
"Labour Market Informatlon and Analysis in Canada," Kruger,
Arthur and Meltz, Noah, editors, The Canadian Labour '

Market, University of Toronto; 1968, pp.221-~ -242,

Kerton, op. cit., Chapter VI.
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Raymond Depatie, "La stabilisation'de lavéonstruction au
Quebec," Relations Industrielles, Vol.33, No.3, 1978.
Les Presses de -1'Universite Laval. :

12

3 F., K. Spragins, "Gdvernment Involvement in the Syncrude

Project," speech to the Propane Gas Association, Edmonton,
May 29, 1975.
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APPENDIX A

Syncrude Pfoject: Planned Manpower Requirements
Mildred Lake Site*

Table : E o Page
1 Construction Manpover Requirements'
by Craft by Month - 1975 ........ e aeee veesn 161
2 Construction Manpower Requirements ' , :
by Craft by Month = 1976 «evevuerurunrnnnnn.. 162
3 Construction Manpower Requirements ‘ :
by Craft by Month - 1977 ......... e e . 163
4 Construction Manpover Requifements o
by Craft by Month - 1978 ......... et teeseneie - le4
5 Boilermaker Manpouer SOUTCES ee...... Ceneen . 165
6 Carpenter Manpower Sources ....... cseseneans . 166
7 Electrician'ﬂanpowér'Sources """';i"‘f"' ] 167
8 Insulator Manpower Sources ....... PRI T I1:
9 I;onworker.Manpbwer SOUTCES wevvrcnvavanan . - 169.
10 -Pipefitter Manpouer SOUTCES eevuunnn.. S . 170
11 Pipefitter Welder Hanbower SOUTCES covuesssen _171

i

* Source:gytanédian Bechtel Limited, Manpower Recruitihq
 Report, November 1975. : ' -

)



Table 1

Mildred Lake Site

<

SyncrudevProject:f CéqStructidn Manpower Requirements -

© 19757 1
| Oct. - Nov. \ Dec., -
iBoilermakerS- 269 319 286
Carpénters. 324 - 82580 251 -
“_CemedéiFiniéﬁepf 28 23 .iSI
“Electricians 306 368 250
Insulators © - e A -
‘Ironworkerg 371 403 300
L Labod:eré 800 622 ..281‘
Millwrights - 9 13_' 22
qpe;ating-tngineérs . s86 " 7Tia 486
Pipefitters © 31 % 327
Pipefitter Welders’ C12s 118 125
 Sheet -Metal Workers 497 35, 26
_ Teamsters o {;),254 ) 227{V 227

161
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Table 5

Syncrudg Project

Boilermaker Manpower Sources

I

4

1977 and 1978 -

Total Anticipated -Anticipatég
Required Local * Supply
Force Supply in Canada
Oct. 1975 269 250 19
Nov. 319 290 29
. Dec. 286 286 -
Jan. 1976 300 290 10
Feb. 231 231 -
Mar. 237 © 237 -
Apr. 261 220 40
May 262 * . 200 62
June 278 200 78
July 279 200 79
Aug. 250 200 50
Sept. 261 240 . 21
~ Oct. 245 245 -
Nov. 203 203 --
Dec. 170 - 170 -
‘Adequate local supply is anticipated in

165



Table 6

Syncrude Project

Carpenter ﬁanpower Sources

—

Total .,  Antidipated Anticipated
Required Local . Supply
. Force - Supply in Canada
. , —_—
Oct. 1975 324 | 324 - S—
Nov. " 258 LY —
Dec. 251 251 . —
Jan. 1976 301 o R—
Feb. 302 - 302 e
Mar. Bz 333 -
ApT. a1l 1 320 91
May 464 30 . 164
' Jure 423 320 o 103
July - 423 | 3;0 103
Aug. 362 320 42 A
Sept. 330 . - 320 . 10
Oct. 320 320 ( R —
Nov. 239 ¢ 239 ¥ - ___
. Dec. 222 222 -t eem
- Jan. ‘1977 Adequaﬁe local supply is antlclpated 13

1977 ‘and 1978 -

166
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(A
Table 7
Syncrude Prcjec¥
" Electrician Manpower Sources .
) Total . Antlcipated Anticipated
Required Local Supply
Force - Supply in Canada S
Oct. 1975 304 150 . 154
Nov . 368 . 200 - les
Dec. > 250 ’ 2?0 -
Jan.. 1976 340 SRR 77 R
Feb. 368 . 368 L -
Mar. * 422 422 | -
April 493 450 | 43
Hay 547 ' 400 147
June 560 350 210
July - 574 <. . - 350 L 224
Aug. 576 350 - 226
Sept . 615 - 350 - 265
Oct. 640 400 240
 Nov. 695 . 450 - - . 245
Dec, 686 450 S 236
. o A'”’ \ i - ’ T »
- Jan. 1977 717 .. ©T 500 - - 217
Feb., . 735 500 . 235
Mar . 729 ~* 500, T 229
 April L7 450 | 271
- May - 730 450 S . 280
L June 693 4s0 243
“July o - 695 _ e 450 o - 245
Aug. - 689 Lo oss0 239 ot
Sept: . . - 673 . 450 . . 223 >
Oct. - . 660 500 S le0 L ,
NoV,. -, 546 5000 o 46
 Dec. 506, 500 6
" 3gn. 1978 . ..~ Adeguate local supply is anticipsted
R E in 1978

o



Table 8

Syncrude Project

Insulator’

Ménpower Soarces

P

Total - Anticipated Anticipated
Required " Local " Supply
Force Supply in Camada

Oct. 1975

Jarkie 1977
Feb,
Mar.
Aprii
QMay
June
July
Aug.
Sept.
" Oct.
 Nov.

Dec.

Jan, 1978 .

I

‘Adequate local supply is anticipated in

153
207
253
338
- 461
. 432
450
508
476
506
483
© 355

1975 and 1976

1153
207
253
240
220
240
300
330
350
340

. 350
355

. 241
192
150 -
178
126

- 166

- 133

Adequate local supply is anticipated

-, in 1978

§

- 168.
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.r
Jable 9
" o Syncrude Project
. Ironvorker Manpower Saurces
P V\ Py
| Total  Anticipated Anticipated Recruit
Required . Local Supply Outside
Force Supply © in Canada . - Canada
Oc€. 1975 - 371 210 ' 120 4l
Nov. ° 403 . T 240 0 43
Dec. o300 248 - 60 ~-
B ' ' : ‘
Jan. 1976 : 286 240 - 46 ) ~-
Feb. 274 240 34 -
Mat. . 343 220 80 43
~ April © 411 200 . . 60 151
. May 409 - 200 50 : 159
June 385 200" . 50 | 135
\\\\\\\July A 395 ' 200 . - - 50 : - 145
. Auge 405 .. . 180 - 50 175 .
_ sﬁgk\\\\; . 389 180 5C 159
Y - Oct, o 422 180 - .56 - 192
- No, S 417 _ 200 - 70 147
Jan. 1977 43 220 80 - - 103
Feb. . 448 220 . : 80 148
Mar., _ © 354 220 . 8 . .54
April . 349 . 200 o 60 o 89
May - 352 200 50 - -102
Jupe B | 353 ° 200, v s 103
July %6 ¢ 220 - 750 . 96
g Aug. . 322 . 200 - 50 i 72
. Sept. -+ .24 200 t 50 34
Oct.. ' = 22 . T sc-. . 1z
Now. =~ . - - 248 220 S 28 L e
Dec. S N = T R A SR
o - S fffi:' TR e
< Jen. 1978. - Adequate 19ca1*?gwp1y iS;antiquated in 1978 -
bomoe 7 e s
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Table 10

Syncrude Project

‘ Pip?fitter Manpover Sources

— A e
Total  Anticipated Anticipated Recruit
Required = Local Supply Outside
Force © . Supply in Canada Cangda
o N _ :
Oct. 1975 331 100 | 231 o~
Nov. ' 319 190 129 ~~
Dec. 327 300 - 27 - ~~
©Jan. 1976 412 “s12 - o~
Feb. ) - 513 450 63 ' ,~
Mar. L. 543 . 450 93 e
~ April . . 569 415 154 Do
May - e 715 ' 375 340 : o~
June - 820 : 300 - 400 : 12Q
July ' _ "~ 958 v 220 ' 380 398
Aug. - 1,116 160 360 596
Sept. 1,119 . 150 © 350 , 619
" Oct. E © 1,169 - 140 - 340 Y
Nov. _ 1,123 100 . 340 . 683
Dec. 1,021 ' 140 ".360 o 521
Jan. 1977 . 1,020 220 _ 460 340
Febs - 988 . 235 -~ -+ 480 272
‘Mar. - 1,090 250 455 383
April N 1,9 ) - .200 . 430 : 539
May 1,323 140 - -390 793
June 1,340 130 w0 - 810
July - ST L31Y 0 130 ; - 410 o 773
Aug. - 1,366 - 170 ' 400 _ 796
~Sept.. - W 1,194 - 220 - 455 .519
Oct. =~ 1,085 - 210 o s0 285
- Nov. o 949 260 S5400 %149
- Dec. . 562 . . . 325 . - - . 237 N
‘Jan. 1978 - . 68l - . 310 ° . 311 o -
Feb. T - 380 S 2. R T
© . ‘Mar. v N - 485 . 138 e
“April ' - 300 - . 36 T e
- May e 20 33 - e
June A L R cTT e
' T ‘ Adequate local  supply” is ant1c1patad for the ‘%
) I P balance Of 1978 , e

+



Syngrude Pro ject

“Table 11

Pipefitter Welder Manpover Sources

171

 Jan. 1978

-'.Adéquate loca

[

IS

. -l d
1 aupply is-anticipated,in 1978

Total Anticipated- Anticipated Recruit
Required Local Supply Outside

Force Supply - in Canada Canada

Oct. 1975 125 50 75 --

" Nov. 118 60 58 -
Dec. * 125 v 100 - 25 -
Jan. 1976 l6l 150 11- -
Feb. T 200 " 150 50 -
Mar. 211 150 . 61 -
April 221 135 86 --
May - 278 125 153 -
June 320 120 200 -
July 371 130 220 21
Aug ™ 435 140 240 .55
Sept . 435 150 250 35
Oct. 450 160 260 © 30
‘Nov. - 440 T 160 260 20
Dec. 400 ' 160 240 - -
Jan. 1977 320 180 140 -
Feb. - 310 150 - 120 --
Har. 345 20Q 145 -
April 370 - 200 170 - -
May 420 210 210 --
June . 420 . 220 200 -
July- 410 220 - - 190 --
- Aug. | 430 - 230 - 200 ~-
“Sept. 375 230 145 —
Oct. 330 230 o 100 -
Nov, - 300 . 240 60 -

- Dec. 175 .y 175 , - -~

%

had

1

[N
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APPENDIX B

Syncrude Project: Actual Manpover Requiremeqfs*

Table - "Page_
1 ‘Conversion of Established Residenée : _
Statistics to Manmonths wveeeeneiceroncacnnns 174
2 Construction ‘Manpover Requirements’- ‘
A1l Crafts, 1974and 1975 cceveuvoenroasoannans 175
3 Construction Manpowver Requirements - ,
All C"r;g*f.ts,' 1976 and 1977 ®.6 8 8 ¢ a5 0 68 % 00 0 020 0 176
" 4 _ Construction Manpover Requirements - - ,
AllCraftS’ 1978 .oouolt..c»ol.o.u..l‘..Qa\u..i";ntl .177
o ‘;. . ! : .’
o
R w ‘d
“‘
. b
’ \
~
o ._ ‘. v‘_-‘, ' oL . v .’(

. Monthly Status Reparts.

ERRIF A et __‘."_.
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Table 1’

Syncrude Project

Construction Manpower Requirements - All Crafts

%

o - Mildred Lake Site

Conversion of Established Residence Statistics tojMénmonths,

Years 1975 - 1978

ry b .
"~ Ndv Hires by

Established | " Project
Residence : _ Percent Manmonths
ﬁAlb;%£a o 15;239.l 60.3 86,642
Natioﬁa}" ‘0; 9,780 - 3807 55,606
Interﬁational 235' . i.O li,437
Total 25,255 5 1b0:0= 143;685

|4
>

oy

7

174
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Table 2

Syncrude PrOJect

Constructlon Manpower Requ1rements - All Crafts.';“

1974 and l975

P
2

o -

. ‘Mildred Lake - - Edmontgn e
tMarimonths . " Site ‘Sites Total
1974 A !
January 166 - 166
February 1374 N - " 374
March 469 - - 469
“April 394 - n - 394
May - 580 - . 3 583
. June T 765 : L4 - 769
<" July . 907 6 911,
August B . 1 ,023 6 1,029
September. . s, 1,083 4. 1,087-
October AR % 1,190 12 1,202
November %2 ) ~. 1,256 19 1,275
December Kz 1,273 23 1,296
19,480 75 9,555
1975 |
~ +January. 625 . 4 ’ 629
.. February ‘- B56 12 868
March - 1,262 14 1,276
April . 1,663 26 1,689 -
May = 1,934 90 2,024
June pe .2,466 122 . 2,588
July . 2,853 171 v 3,024
August . 3,110 L1420 3,252
September 3,488' 261 ~ 3,749
October - - 3,477 433 3,910
- November 3,340 , , 418 3,758
... December - 52,762 3N 3,139
27,836 . . 2,070 - . 29,906
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s Table 3

Syncrude Project

‘Construction Manpower Requifements - All Crafts
1976 and 1977

M%ldned Lake Edmonton

\
Manmorths - Site Sites : Total
1976 .

January 2,914 C364 i 3,278
February : 2,903 ' 350 _ 3,253
March ' 3,055 371 3,426
April 3,455 . 585 : 4,040
May 4,253 525 4,778
June 4,848 o7 5,624
July 5,380 922 . 6,302
August 5,664 903 .7 6,567
September : 5,777 878 o7 . 6,655
October - 5,382 . 758 6,140
November , 5,465 690 _ 6,155
December 5,203 ' 629 5,832

~ T 54,299 7,751 62,050

. i .
© 1977 S

January . 5,159 606 5,765
February A 5,748 649 © 6,397
March 6,050 546 6,596
April : 6,117 461 ) 6,578
May S 6,122 392 6,514
Juhe 6,255 264 6,519
July - 6,380 116 6,496
August \ “ 6,206 - , 64 6,270
September : 5,678 o 34 e 5,712
October B 4,997 - 20 5,017
November . o 4,642 18 : 4,660
December - 4,069 - 18 4,087

67,423 3,188 - 70,611

S
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Table 4
~ J.i
Syncrude Project
Construction Manpower Requirements - All Crafts
e 71978
Mildred Lake Edmonton
Manﬁmntgs Site Sites Total
1978
January 3,265 T 16 ' 3,281 .
February 3,469 16 3,485
March 2,813 : 16 2,829
April oo 2,380 15 2,395
May 1,754 : 10 - 1,764
June 1,160 10 1,170
July ' 992 8 1,000
August : l,253//¢ 8 - 1,261
September : 1,430 8 1,458
October 1,368 8 1,376
November » 1,178 - 1,178
‘December 881 - 881

21,963 115 22,078
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APPENDIX C

%
Large Construction Projects

Craft Requirements
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14 1985 Craft Requirements, 40 Hour Week ....... 193
15 19861Craft Requiremehts, 48 Hour Yeek ....... 194
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APPENDIX C

Large'Cdnstruction Projects

Craft ReQ{iiiiijtsf »

* Source: Summarized from individual project prOJECtlonS

contained in Chapter Iv.

.
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