


© Minister of Supply and Services Canada 1978
Available in Canada through

Authorized Bookstore Agents
and other bookstores

or by mail from

Canadian Government Publishing Centre
Supply and Services Canada
Hull, Quebec, Canada K1A 0S9

CANMET
Energy, Mincs and Resources Canada,
555 Booth St.,
Ottawa, Canada K1A 0G1

Catalogue No. M38-13/78-12 Canada: $2.25
ISBN 0-660-10143-2 Other countries: $2.70

Price subjcct to change without notice,

Cover Photo ~ One problem in coal combustion is the release of atmos-
pheric poliutants. At the Canadian Combustion Research Laboratory at
Bells Corners, CANMET is studying ways to reduce these poliutants.
The technician in the foreground is measuring electrical resistivity
of fly ash which affects performance of electrostatic precipitators
used in power plants




FOREWORD

Launching of the Canada Centre for Mineral and Energy Technology took
place with the appointment of the first director in 1901. Of the five
original functions of the new branch, the main surviving one {is to
"make such chemical, mechanical, and metallurgical investigations as
are found expedient to help the mining and metallurgical industry of
Canada". From the beginning also, the branch has been entrusted with
providing a technical knowledge base to aid the federal government in
formulating policies and in advising regulatory agencies.

During the seven decades of its existence, the branch has expanded its
facilities and greatly diversified the scope of {its scientific activi-
ties. Its principal aim, however, is still to help the industry make
an even greater contribution to the national economy. Emphasis during
the years has changed from time to time in efforts to overcome short-
ages of one mineral or another.

Coal and petroleum problems have, from the start, been the subjects of
investigation. Now energy research is given added emphasis. The spec-
tre of impending shortages of oil has spurred efforts to improve re-
covery and utilization of domestic supplies, to develop new and innova-
tive sources, and to substitute alternative forms of energy. Changes
in priorities have been effected without serious disruption under the
matrix system of management, vreplacing projects and activities in the
Minerals Program as they are completed by ones in the Energy Program.
Another change too has been the trend to contracting out research —
more than 20% of the branch's work is now contracted out to industry
and universities.

It is recognized that developing new technology by itself is of little
practical value unless the information can be passed along to industry.
The branch has devoted increased resources to implementation of an
effective technology transfer program, including workshops and demon-
stration trials. Considerable progress has been made in establishing
an efficient dinformation service. This combines a well-stocked
reference library and the publication of research reports for distribu-
tion to the general public with the services of an expanded technical
enquiries section 1in which information officers with on-Tine access to
computer-stored data bases complement the efforts of research scien-
tists in providing technical information.

D.F. Coates,
Director-General






Director-General — D.F. Coates

Deputy Director-General — V.A. Haw

RESPONSIBILITY CENTRES

CANMET MANAGEMENT 1977-78

Energy Research Program........ ettt . D.A. Reeve
Minerals Research Program..........cvvvvvuvvnnn, ...W.A, Gow
Energy Research Laboratories........... . e B.I. Parsons
Mineral Sciences Laboratories...... e ir e RN R.L. Cunningham
Mining Research Laboratories.......vvvevevininnnn.. T.S5. Cochrane
Physical Metallurgy Research Laboratories.......... W.H. Erickson
Technology Information Division.................... J.E. Kanasy
DIRECTOR-GENERAL'S
OFFICE
PHYSICAL
ENERGY RESEARCH MINING RESEARCH MINERAL SCIENCES METALLURGY TECHNOLOGY
LABORATORIES LABORATORIES LABORATORIES RESEARCH INFORMATION
LABORATORIES DIVISION
| SUPPLY  [--mmemeeeeae Xmmmmmmmm e e e X o X o e O
ENERGY RESEARCH
PROGRAN _4 PROCESSING  J-=mm--m--mm- X e K o et e e O
L{ UTILIZATION |-~me=eeemnee X m e e e Xmmmmmm e A Xmmmmmmme
—  MINING  fre=smmmmmmmmommmmem e Xmmmnn Koo e e e e D
MINERALS RESEARCH | | | 0omrreetle | oo oo e ¥ e e e e e e e e e e e e e Y e e Y e
PROGRAM | PROCESSING X X X X
L] UTILIZATION - mm s s s o oo o e e e e e e R Kmmmmmm e O







CONTENTS

INTRODUCTION . . . . . . . . . D e e e s e e e e e e e e
ENERGY RESEACH PROGRAM . . . . + + « ¢ ¢« v ¢« o o« s+ &

ENERGY RESQURCE DETERMINATION . . . . . . . ¢ « « v v v o o . .
Uranium Resource, Reserve and Production Assessment . . . . .
Assessment of Coal Quality . . . . . . . « .« . o v v o
Coal Mining Methods . . . . . . . . . . o oo« v v
011 Sands and Heavy Qils . . . .« « v ¢ v v v v v v v 0.

ENERGY TECHNOLOGY DEVELOPMENT . . . . . e e e
Conservation Technology . . . . . . . . e e e e e
Domestic Heating . . . . . . e e e e e e e e s ..
Fuel Additives . . . . . . . « .. e e e e e e e e
Automobile Fuel Economy . . . « v ¢« « v v ¢ v o v o o
Increased Utilization of Low Grade Canad1an Coal .
Coal-0il1 Slurries . . . . . . . e e e e e e e e e e e e
Fluidized-Bed Combustion . . . . . . . . . . . .. e e e
Control of Combustion-Generated Air Pollution . . . . . . . .

0iT and GaS . . « « & v v v v v e e e e e e e e e .
0i1 Sands M1n1ng .......... e e e e e e
Separation of Bitumen from Sand . . . . . . . . [
Hydrocracking of Bitumens and Heavy Oils. . . . . . . .+ . .
Materials Research and Development . . . . . . . . . . . ..

Coal and Peat . . . . « . v v v ¢ v v v v v e e

Coal Mining Technology . . . . . . « . . . . e e e e e e
Ground Control . . . . . v v v v v v v e e e e e e e e e
Mine Environment . . . + & ¢ v 4 v v e v e e e e e e e e
Equipment Safety . . . . . . . o o oo e e
Coal Beneficiation . . . . . . . .. e e e e e e e e e e
Coke Production . . ¢« v ¢ v v v v v v e e e e e e e e e
Coal Conversion . . . « « « « « « e e e e e e e e e e
Materials Research and Development . . . . . . e e

Nuclear Energy . « « v v v v v v v v v et e e e e e e e e e e
Uranium Processing . . « ¢ v v v v v v v v v v v e e e e s
Materials for Nuclear Energy . . . « « v v ¢ v v v o o o

ETeCtricity v v v v v v e e e e et e e e e e e e e e e e e
Materials for Electrical Storage and Convers1on .

Energy Transportation . . . . . . . ¢+ ¢ ¢ o v v . e e e
Materials for Natural Gas Pipelines . . . . . . . . « .« . . .
Liquid Natural Gas Pipelines . . . . . .« o o« o o

MINERALS RESEARCH PROGRAM , ., . . . . . . . . . . ..

MINERAL RESQURCE DETERMINATION . . . . . . .. . .. e e e

Technical Evaluation . . . . ¢ v . v ¢ v v v v v v v v v v v v .
Platinum Group Minerals . . . « v « v ¢ v o v v 0 o h 0w o
Base Metal Sulphides ., . . . . . . . . v ¢ v v o v .
Industrial Minerals . . . . . . ¢« . ¢ o v v+ .

vii

o
o2
o]

WO ONNNO YOI TR Ww W —

R G [P P U U g
WN—0000OQ0Q

—_
www

—
ww

——t —
B

—
o

—_ o —
crtor oo




CONTENTS (cont'd.) ’ Page

MINERAL TECHNOLOGY DEVELOPMENT . . . . . . . . . . . e e e e 16
Development and Mining . . . . . . . . . . o . . ... e e 16
Open Pit Mining . . . . . . . . . . . e e e e e e e .. 16
Underground Mining . . . . . . . . e e e e e e e R 18
Underground Nuciear Waste Repos1tory e e e e e e e 18
Diamond Drilling . . . ¢ ¢ . v v 0 0 v e e e e e e e e 19
Processing . . . v . . v v o 0 0w w e e e e e e 19
Processing of Base Metal Su]ph1de Ores . . Ce e 19
Comminution and Beneficiation of Base Metal Sulph1des e e 20
Dry Chiorination of Base Metal Sulphides . . . . . . . . .. 20
Leaching, Base Metal Suiphides . . . . . . . . . . . ... 21
Metal Recovery, Base Metal Suiphides . . . . . . . . .. .. 21
Processing of Ferrous Ores . . e e e e e e e e e e e e 22
Processing of Industrial M1nera1s e e e e e e e e e 22
Utilization . . . e e e e e e e e e e e . 23
Materials for the Resource Industr1es ..... e e e e e 23
Integrity of Metaiiic Materials . . . . . . . . . .. .. .. 23
Development of Industrial Minerai-Based Materials . . . . . . 24
Standards, Specifications and Reference Mater1a]s e e e e 25
Further Processing of Metais . . . . . . . .+ . . . . ... i 26
Conservation . . . . . « ¢ . 4 v v v e e e e e e e e e e . 27
Mineral Waste . . . . . . . . .. .. e e e e e e e e e 27
Metallic Waste . . . . . . . . . . . . . « .. e e e e 27
Environment, Heaith and Safety . . . . . . . . . . . .. c e e 28
Underground Envivonment . . . . . . . . . . . e e e e e e ) 28
Management of Tailings . . . . « . « « + v v « v v o « o .. 29
Waste Disposal . . . . . e e e e e e e e e e e e e 30
Piant Environment . . . . . . . . . . oL ... Lo L 30
Transportation . . . . . . . . e e e e e e e e e .o 30
Materiais for Transportat1on e e e e e e e e e e e e . 30
MINERAL AND ENERGY INFORMATION, . . . . . . . . « « 4 « « . 33
Editorial, Publishing and Distribution Serv1ces ........ 33
Techno1ogy Information Dissemination . . . . . . . . . . . N 33
Documentation . . . . . . . . . e e e e e e e e e e 33
Information Dissemination . . . e e e e 34
International Cooperation in Informat1on Transfer ...... 35
APPENDIX A, PROFESSIONAL STAFF , . ., . . . . . + « . . Coe . 37
APPENDIX B. CANMET REPRESENTATION ON TECHNICAL COMMITEES .43
#

viii




INTRODUCTION

Assuring effective utilization of minerals and energy, developing new
technology, and assuring the availability of energy from innovative as
well as traditional sources are the prime functions of the Canada
Centre for Mineral and Energy Technology. Work is proceeding through
contracts and in-house to find ways of improving the recovery, pro-
cessing and utilization of energy resources. Research focuses on de-
veloping alternative resources which 1ie untapped — o0il sands and
heavy oils — and on substituting coal for o0il and gas for the genera-
tion of electrical energy. In minerals technology, the focus is on
exploitation of deep-lying, low-grade, complex deposits, recycling of
waste products, minimizing environmental damage, and generally main-
taining Canada's competitive position.

CANMET also contributes to the department's Minerals and Energy Pro-
grams by providing a technical knowledge base for developing govern-
ment policies. It provides independent test information and advice to
many vregulatory agencies, and it disemminates both research and
advanced technology information to the scientific and industrial com-
munity at large.

Activities of the branch are planned and implemented through a
Minerals Research Program and an Energy Research Program operating
across five functional units. The latter comprise Mining Research
Laboratories, Mineral Sciences Laboratories, Physical Metallurgy Re-
search Laboratories, Energy Research Laboratories, and Technology In-
formation Division. These are referred to as MRL, MSL, PMRL, ERL, and
TID respectively.

The program directors are responsible for developing priorities and
objectives and for issuing the detailed work statements, budgets and
schedules which specify what is to be accomplished, when it will be
performed and which functional unit will be accountable.

The functional "units are under the management of laboratory chiefs
who, 1in vresponse to program demands, are responsible for determining
who within their own group will perform the work, where it will be
done and how it will be accomplished. In addition, functional manage-
ment is responsible for ensuring that the disciplines, skills and
equipment needed to meet program objectives are available when re-
quired.

This review presents highlights during the 1977-78 fiscal year of the
various activities and projects which comprise the two programs. The
text is organized according to program structure rather than func-
tional units, thus drawing together related research activities taking
place in the various laboratories.






ENERGY RESEARCH PROGRAM

The Energy Research Program of CANMET forms an im-
portant part of the EMR Energy Program, the gen-
eral objective of which is "to ensure the avail-
ability of, and to promote the effective use of
energy resources for Canada". CANMET projects
fall within two Activities, namely Energy Resource
Determination and Energy Technology Development
with about 90% of available manpower resources in
the latter. Highlights from many of these pro-
jects for fiscal year 1977/78 are presented below.

The major thrusts of the federal energy research
and development (R & D) program are in energy
conservation, fossil fuels (conventional o0il and
gas, tar sands and heavy oils, coal), nuclear, re-
newables, and transportation and transmission.
CANMET projects attempt to respond to objectives
in all of these areas, but the main emphasis is on
fossil fuels. Incremental funds from the recom-
mendations of the Interdepartmental Panel on
Energy R & D have allowed CANMET to initiate
programs with Canadian industry, often on a 50/50
shared basis, that are now approaching the stage
at which expensive demonstration-scale plants will
have to be contemplated. Of the fossil fuels in-
cremental funds available, 87% are within CANMET's
responsibility, which includes co-ordinating and
reviewing all federal effort in this area. In
addition, all energy R & D in the Science and
Technology Sector of EMR is now co-ordinated by
CANMET.

Energy conservation studies continued to focus on
more efficient burners for home heating, improved
automobile efficiencies and fuel additives.

While no work is going on in CANMET on in situ re-
covery methods for oil sands and heavy oil, a
small effort is continuing on oil sands mining,
and methods are being assessed for bitumen-sand
separation., The one-barrel a day hydrocracking
pilot plant has yielded encouraging results with
Athabasca bitumen and Lloydminster heavy oil; fur-
ther progress was also made on catalyst bases for
upgrading these materials by catalytic hydrocrack-
ing.

A contract program to adapt advanced mining tech-
niques to Western Canadian coal deposits was
established and, also in the field of coal produc-
tion the high-clay Hat Creek coals from British
Columbia were cleaned successfully in the 10-ton

per hour coal beneficiation pilot plant developed
by EMR.

Coal utilization R & D assumed new importance dur-
ing the year because coal, which now contributes
less than 10% of Canada's total energy demand, is
seen as an important substitute for oil in the
short to medium term. The CANMET coal conserva-
tion program has mainly been addressed to techno-
economic process studies which are now leading to
proposals for demonstration plants, especially for
coal-to-electricity processes using combined (gas
turbine and steam) generating cycles in conjunc-
tion with fluidized-bed coal combustion or low-Btu
coal gasification systems.

A modest start 1in research on renewables has been
made in biomass conversion with contracts dealing
with wood waste gasification; these contracts are
to be expanded in future years. The focus of re-
search and development in materials for energy is
the physical metallurgy of new steels and fabrica-
tion methods for natural gas pipelines under
Arctic conditions, but some effort continued in
materials for heavy water plants and for electri-
cal storage and conversion.

Studies on coal slurry pipelining and 1liquid nat-
ural gas transmission were CANMET's contributions
to the general area of energy transportation and
transmission.

ENERGY RESOURCE DETERMINATION

The federal government has a broad mandate in the
national interest for determining nuclear and fos-
sil fuel resources. In recent years this has been
extended to include reserves as well as resources
as a further basis for rational policy formulation
and resource management. The contribution of
CANMET has traditionally been to assess the qual-
ity of nuclear and fossil fuels, with emphasis on
uranium and coal. Studies are also conducted on
heavy oils, bitumen from o0il sands, and peat.

It is becoming increasingly apparent that economic
exploitation of resources on a Tlong-term planned
basis requires regulation based on computerized
reserve data banks. The prime example is uranium
because overall assessment on a national scale is
facilitated by compulsory reporting by all mining





































MINERALS RESEARCH PROGRAM

The CANMET Minerals Research Program (MRP) was
established 1in 1974, It is concerned with re-
search and development of non-energy minerals and
metals. This review has been prepared according
to the program/activity structure adopted by the
Department of Energy, Mines and Resources (EMR).

A1l of the work done in MRP contributes to the EMR
Minerals Program which is one of four., It has
five activity areas of which CANMET contributes to
three. The elements of the program with which
CANMET is involved are:

(1)
(i1)

MINERALS RESOURCE DETERMINATION ACTIVITY
Sub-activity — Technical Evaluation
MINERAL TECHNOLOGY DEVELOPMENT ACTIVITY
Sub-activities — Development and Mining
— Processing
— Utilization
— Conservation
— Environment, Health and
Safety
— Transportation
(iii) ADMINISTRATION OF THE CANADIAN EXPLOSIVES
ACT ACTIVITY
Sub-activity — Authorization and Testing

The accounts of the R & D done in the 1977/78 fis-
cal year either by CANMET staff or under contract
to CANMET given in the following pages follow the
above tabulation.

The objectives of the three main activities as de-
fined by EMR are:

(a) To provide an adequate knowledge base of
Canada's mineral resources for the develop-
ment of policies and programs regarding the
exploitation of those resources and to en-
courage and facilitate their orderly develop-

ment.

(b) To ensure the availability to Canada of ade-
quate technical capability for the supply,
processing, and use of minerals.

(c) To administer the Canada Explosives Act in

the interest of public safety.
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More specific objectives for R & D efforts on be-
half of the department's Minerals Program are
given in the following accounts of work done in
support of the sub-activities.

MINERAL. RESOURCE DETERMINATION

The objective of the Mineral Resource Determina-
tion Activity is to provide an adequate knowledge
base of Canada's mineral resources for the devel-
opment of policies and programs for exploiting
them and to encourage and facilitate their orderly
development. CANMET 1s contributing to these ob-
jectives by providing necessary data to determine
the economic recoverability of known mineral de-
posits based on present and future technology.

Technical Evaluation

The work in this sub-activity is concerned with
determining the quantity, quality, and producti-
bility of Canadian mineral reserves. In CANMET
this 1is done by providing information and data on
the mineralogy, mineability and processability of
metallic and industrial mineral resources through-
out Canada.

Platinum Group Minerals — Continuing work on the
identification and characterization of platinum
group minerals has resulted in generating new data
on their properties and structures. These data
will be applied to the development of processes
for improving the economic vrecovery of these
precious metals from their associated minerals.

Base Metal Sulphides — Mineralogical studies of
the massive sulphide deposits 1in New Brunswick
were undertaken to determine their mineralogical
composition and to identify problems Tikely to be
encountered in developing economic processes for
recovering the metals from these complex deposits.
Particular emphasis was placed on the distribution
of silver and other valuable trace elements in
these highly pyritic deposits.























































MINERAL AND ENERGY INFORMATION

One of the principal contributions of CANMET to
the department's Minerals and Energy Programs is
dissemination of information on advanced technol-
ogy related to mineral and energy resources.
Although by no means the sole source of relevant
information, the Technology Information Division
performs a vital 1inking role and attempts to fur-
ther this branch objective by:

(a) editing and publishing the results of re-
search and development activities of CANMET's
own research scientiste and disseminating it
to industry, universities, and federal and
provincial agencies, as well as abroad;

(b) providing scientific and technical informa-
tion services, both domestic and fo.eign, to
industrial, university, and government scien-
tists throughout the country, including the
branch's own staff of researchers as part of
the national science-technology information
dissemination network, ’

Technology information transfer activities of
CANMET's research scientists are alluded to in
other parts of this review in conjunction with the
discussion of major research projects. This
section provides a summary of major accomplish-
ments and developments in the Technology Infor-
mation Division.

Editorial, Publishing and Distribution Services

In any research and development organization one
of the major means of technology transfer is the
publication of the results of research performed
in the laboratories and pilat plants. The Publi-
cations Section of the Technology Information
Division is responsible for the editing and pro-
duction of research reports of all types produced
by CANMET scientists, assisted by expert technical
editors, by readers, and by other support staff
from the Tlaboratories. Particular attention is
paid to providing informative abstracts in the two
official Tlanguages and arranging for full text
translation where necessary. Responsibility for
distributing senior branch reports 1is shared by
appropriate agencies of Supply and Services,
Canada and by CANMET's own Publications Sales
Section; that for wunclassified Tlaboratory and
other reports with T1imited distribution is
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arranged by the Tlaboratories concerned and by the
Technology Information Division.

Automated text processing equipment, first intro-
duced Tlast year, is now well entrenched and prov-
ing its value. Planning is underway to replace
present equipment with more sophisticated but com-
patible new units capable of greater speed of
operation and possessing additional desirable fea-
tures.

In addition to the 770 new reports issued during
the year, 107 previous confidential reports were
declassified and released for public access.

The number of new reports produced decreased sig-
nificantly from the previous year when it exceeded
900. It remains to be seen whether this reduction
is an insignificant periodic variation, or repre-
sents a function of the gradually increasing time
CANMET scientists devote to supervising CANMET-
sponsored external contract projects.

Technology Information Dissemination

Documentation — In addition to disseminating the
results of research produced by CANMET's own re-
search scientists or performed on CANMET behalf by
outside contractors, the Technology Information
Division also has a significant role in technology
transfer through a documentation and enquiry
service,

Documentation of technical progress is carried out
in the fields of mining technology and mineral
processing. World Titerature of potential
interest and applicability to the Canadian scene
is systematically and regularly abstracted and in-
corporated into two computer-processable data
bases. The mining technology data base grew by
2000 abstracts while 1100 new items were added to
the mineral processing data base.

These two in-house produced data bases, along with
commercially produced computer-based files, the
expert knowledge of CANMET research scientists,
and the extensive collections of the CANMET
Tibrary are the primary resources used by informa-
tion officers in responding to the many and varied
requests for technical information from indus-
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A/Manager <

HIGH-TEMPERATURE CHEMISTRY

T.D. Brown; B.Sc.
C.Eng; Res. Sci.
T.d.R, Cyr; B.Sc., M.Sc., Ph.D. (UBC); Chemist

(Durham), Ph.D. (Sheffield),

ENERGY CONSERVATION
A.C.S. Hayden;

Res, Sci. )
R.¥W. Braaten; B.Eng. (Carleton), P.Eng.; Engineer

B.Eng., M.Eng. (Carleton), P.Eng.;

ENERGY SYSTEMS

F.D. Friedrich;
P.Eng.; Res. Sci.
J.B.B. Aarts; B.Sc., M.Sc. (Eindhoven), Ph.D. (New
Brunswick); Engineer

B.Sc. (Sask.), M.Sc. (Queen's),

COMBUSTION TECHNOLOGY
COMBUSTION DYNAMICS AND AIR POLLUTION

H. Whaley; B.Sc., Ph.D. (Sheffield), P.Eng., C.
Eng.; Res. Sci. :

COMBUSTION ELECTRONICS
PILOT PLANT OPERATIONS

S.I. Steindl; Dipl. Eng. (Budapest), M.Sc.
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(Queen's), P.Eng.; Engineer
R.G. Fouhse; B.Sc. (Sask.), P.Eng.; Engineer

COAL RESOURCE AND PROCESSING LABORATORY

J.C. Botham; B.Sc. (Queen's), P.Eng.; Manager
ANALYTICAL AND EVALUATION SERVICES
Solid Fuels Analyses and Standardization

W.d. Montgomery; B.S.A, (Toronto); Phys. Sci.

J.Z. Skulski; Chem. Eng. (Y¥roclaw, Poland); Chem-
ist

L.C.G. Janke; B.Sc.
(Queen's); Phys. Sci.

(Wilfrid Laurier), B.Ed.

Carbonization Operations

Coal Treatment

T.A. Lloyd; B.Sc. (Carleton); Phys. Sci.
Petrology

J.G. Jorgensen; B.Sc. (Carleton); Phys. Sci.
COAL AND PEAT RESOURCES

T.E. Tibbetts; B.Sc., B.Ed. (Dalhousie); Res. Sci.
Evaluation Laboratory _

J.R. Donaldson, B.A. (Acadia); Phys. Sci.
Evaluation Laboratory (Sydney, N.S.)

M.E. Gillis; B.Sc. (St. Francis Xavier); Chemist
RESEARCH

B.d.P. Whalley; B.Sc., Ph.D. (McGill); Res. Sci.

Coal and Coke Constitution

B.N. Nandi; B.Sc., M.Sc.
(Karlsruhe); Res. Sci.

K. Belinko; B.Sc., Ph.D. (Carleton); Res. Sci.
L. Ciavaglia; B.Eng. (Carleton); Phys. Sci.

(Calcutta), Dr. Ing.

New Coking Technology

W.R. Leeder; B.Sc., Ph.D. (UBC); Res. Sci.
I.T. Lau; B.Sc., M.A.Sc. (Ottawa); Engineer

Metallurgical Processes

J.T. Price; B.Sc., M.Sc. (Calgary), Ph.D. (Western
Ontario); Res. Sci.

J.F. Gransden; B.Sc. (London), A.R.S.M., Ph.D.
(Western Ontario); Res. Sci.
K.S. Chao; B.A.Sc.  (Cheng Kung), M.A.Sc.

(Toronto); Engineer

WESTERN RESEARCH LABORATORY (EDMONTON)

d.L. Picard; B.Sc. (Alberta); A/Manager




COAL PREPARATION

M.W. Mikhail; B.Sc.
P.Eng.; Engineer

CARBONIZATION

(Assiut); M.Sc. (Alberta);

A.B. Fung; B.Sc.

. (Eng.)
gineer

(Waterloo), P.Eng.; En-

FLOCCULATION RESEARCH

H.A. Hamza; B.Sc.
Tyne); Res. Sci.
N.E. Andersen; B.Sc. (Alberta); Phys. Sci.

(Cairo); Ph.D. (Newcastle-on-

PYROMETALLURGY RESEARCH LABORATORY

G.E. Viens*; B.A. (McMaster); Manager

R.A. Campbell; B.Sc., M.Sc. (Queen's); Res. Sci.
G.N. Banks; B.A. (UBC); Res. Sci.

G.V. Sirianni; B.Sc. (Ottawa); Res. Sci.

E.W. Montgomery**; B.Eng. (McGill), P.Eng.; Res.
Sci.

ENGINEERING, DESIGN AND CONSTRUCTION SERVICES

R.E. Carson***; B.Sc. (Queen's); P.Eng.; Engineer
L.P. Mysak; B.A.Sc. (Ottawa); P.Eng.; Engineer

MINING RESEARCH LABORATORIES

T.S. Cochrane; B.A.Sc.,
P.Eng.; Chief of Laboratories

M.Sc.  (Washington);

ROCK MECHANICS LABORATORY

G.E. Larocque; B.Sc. (Carleton); Res. Sci. Manager
A. Boyer; B.Sc. (Montreal); Phys. Sci.
R. Boyle; B.Sc. (Ottawa); Comp. Sci.

A. Fustos; B.S.F./F.E., B.Sc. (UBC); P.Eng.; En-
gineer
L. Geller; Dipl. Mech. Eng. (Budapest); B.Sc.

(Eng.) (London), M.A.Sc. (Toronto); Phys. Sci.

M. Gyenge; Dipl Eng. (Budapest), P.Eng.; Res. Sci.
A.S. Romaniuk; B.Sc. (Queen's); P.Eng.; Phys. Sci.
R.L. Sabourin; B.Sc., M.Eng. (Ecole Polytech-
nique), P.Eng.; Engineer

N.A. Toews; B.Sc. (Queen's); Res. Sci.

Y.S. Yus; B.Sc., M.Eng. (McGil1); Res. Sci.

D.F. Walsh; B.Sc., (Memorial); Phys. Sci.

R.J.R. Welwood; B.Sc. (Queen's); Phys. Sci.

A.S. Wong; B.Sc. (National Taiwan University), M.
Sc. (Ottawa); Phys. Sci.

ELLIOT LAKE LABORATORY

G. Zahary; B.Sc.,
Manager

G. Allen; M.A.Sc., M.Eng. (South Dakota); Engineer
J. Bigu; M.Sc., (Barcelona), Ph.D.; Res. Sci,

K.C. Cheng; B.Sc., M.Eng. (Tainan Chen-Kung, Tai-
wan); Engineer

M.Eng. (McGill); P.Eng.; Res.

*  Retired 29/12/77
*% Deceased 9/02/78
*** Retired 31/03/7B
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V. deKorompay; Dipl. Min. Eng. (Hungary); Phys.
Sci.
M. Gangal; B.Sc. (Agra, India), M.Sc. (Rokee,

India & McGill), Ph.D. (Calgary); Res. Sci.

D.G.F, Hedley; B.Sc., Ph.D. (Newcastle), P.Eng.
Res. Sci.
G. Herget; Dipl. Geol., Ph.D. (Munich), P.Eng.;
Res. Sci.

B. Kirk; B.Sc., (Waterloo); Phys. Sci.

G. Knight; B.Sc. (Birbeck, London); Res. Sci.
P.C. Miles; B.Sc. (Windsor); Engineer

B. Muir; B.Sc. (Queen's); Phys. Sci.

D.R. Murray; B.A.Sc. (McDonald College);
Sci.

M. Savich; Dipl. Min. Eng. (Ljobljan, Yugoslavia),
B.Eng., M.Eng. (McGill); Res. Sci.

R.0. Tervo; B.A.Sc. (Toronto), Ph.D. (Bradford),
P.Eng.; Res. Sci.

N.K. Dave; B.Sc., M.Sc., (Rajastman, India), Ph.D.
(Queen's); P.D.F.

Phys.

CANADIAN EXPLOSIVES RESEARCH LABORATORY

J.A. Darling: B.A. (Queen's): Res. Manager .

E. Contestabile; B.Sc. (Carleton); Phys. Sci.
K.K. Feng; B.Sc., M.Sc., Ph.D. (Iowa); Res. Sci.
R.R. Vandebeek; B.Sc., M.Sc. (Carleton); Chemist
C.A. Vary; B.Sc. (Ottawa); Tech. Off.

K. Hanasaki; B.Eng., M.Eng., Ph.D., (Kyoto,
Japan); P.D.F.

WESTERN OFFICE, CALGARY

K. Barron; B.Sc., M.Sc., Ph.D. (London); Res.
Sci., Manhager

F. Grant; B.Sc. (Alberta), P.Eng.; Res. Sci.,
A/Manager

W. Baxter; B.Sc., (Calgary); Phys. Sci.

H.U. Bielenstein; B.Sc., M.Sc. (Alberta), Ph.D.

(Queen's); Res. Sci.

R.N. Chakravorty; B.Che., (Jadavpur, India), Ph.D.
(Nottingham); Res. Sci.

C.S.W. Chiang; B.Sc. (Alberta); Engineer

B. Das; B.ME (School of Mines, India), Ph.D.
(Tech. Univ. of Mines, Czechoslovakia); Engineer
M.Y. Fisekcis Dipl. Eng., M.Eng., Ph.D. (Shef-
field); Res. Sci.

J.B. Livesey; B.Sc., Ph.D. (Cardiff); Res. Sci.

V. Srajer; M,A.Sc. (Mining) (uUniv. of Applied
Science, Czechoslovakia); Engineer

CANADIAN EXPLOSIVE ATMOSPHERES LABORATORY

J.A. Bossert; B.Sc., (Queen's);
E.D. Dainty; B.Sc.,
Sci.

G. Lobay; B.Sc., (Manitoba); Engineer

P. Mogan; B.A.Sc. (Toronto), P.Eng.; Res. Sci.

N. Sarin; Dipl. (Mech. & Auto Eng.) (Oxford
College of Technology), B.A.Sc. Mech. Eng.
(Waterloo); Engineer

S. Silver; B.Sc., (Manitoba); Res. Sci.

D.B. Stewart; B.Sc., M.Sc. (Queen's); Res. Sci.

Res. Sci., Manager
M.Sc., (Toronto) P.Eng.; Res.




MINERAL SCIENCES LABORATORIES

R.L. Cunningham; B.Sc., M.Sc., Ph.D. (McGi11);
Chief of Laboratories ) .
J.C. Ingles; B.A. (Western Ontario); Assistant

Chief
CHEMICAL LABORATORY

R.G. Sabourin; B.Sc. (Ottawa); Manager ]

C.H. McMaster; B.Sc., M.Sc. (Queen's); Assistant
Manager o

G.H. Faye; B.A. (Saskatchewan); Assistant Manager

METALS AND ALLOYS

J.F. Fydell*; B.A.Sc. (Toronto); Chemjst .
E.H. MacEachern; B.Sc. (Mount Allison); Chemist
A.L. Letendre; B.Sc. (Sherbrooke); Chemist

ORES AND FIRE ASSAY

J.C. Hole; B.A. (Toronto); Chemist
R.R. Craig; B.Sc. (Glasgow); Chemist

SOLUTION CHEMISTRY

. Guest; B.Sc. (Acadia); Res. Sci.

. Hunt; B.Sc. (Carleton); Chemist

. Barkley; B.Sc. (Carleton); Chemist
. Atkinson; B.A. (Queen's); Chemist
. King; B.Sc. (UBC); Chemist

DO MT
omca >

SPECTROCHEMISTRY

G.L. Mason; A.Metallurgy (Sheffield); Chemist

J.L. Dalton; B.S., M.Eng. (Carleton); Chemist

C.W. Smith; M.Sc., Ph.D. (Queen's); Chemist

T.R. Churchilly B.Sc. (Western 6ntar1o); Phys.
Sci.

R.E. Horton; B.Sc. (Carleton); Chemist

SPECTAL ANALYSES

A. Hitchen; B.Sc. (McMaster); Chemist
B. Nebesar; M.Sc. (McGill); Res. Sci.
V.H. Rolko; B.Sc. (Manitoba); Chemist

SPECIAL PROJECTS

G.H. Faye; B.A. (Sask.); Res. Sci.

D.J. Charette; B.Sc. (Ottawa); Chemist

E.M. Donaldson; B.Sc. (Manitoba); Res. Sci.
E. Mark; B.A. (Toronto); Chemist

H.F. Steger; B.Sc., Ph.D. (McMaster); Res. Sci.

ORE PROCESSING LABORATORY

M.C. Campbell; B.Sc. (St. Francis Xavier, B.E. (N.
S.T.C.), D.I.C., M.Sc. (London), P.Eng.; Manager
R.W. Bruce; B.Sc. (Queen's), P.Eng.; Assistant
Manager

EXTRACTIVE METALLURGY

G.M. Ritcey; B.Sc.. (Dalhousie); Res. Sci.

* Retired 4/08/77

B.H. Lucas; B.Sc. (Queen's), P.Eng.; Res. Sci.
H.W. Parsons; B.Sc. (Alberta); Res. Sci.
V.M. McNamara; B.Sc., B.Eng., M.A.Sc.
P.Eng.; Res. Sci.

A.J. Gilmore; B.Sc. (Manitoba); Res. Sci.

H.H. McCreedy; B.Sc., M.Sc. (Alberta), P.Eng.;
Res. Sci.

J.M. Skeaff; B.A.Sc., M.A.Sc., Ph.D. (Toronto);
Res. Sci. '
N. St. Martin; B.A.Sc., M.A.Sc.

(Toronto),

(Ottawa); Phys.

Sci.
A. Jongejan; Geol. Can. Drs. (Amsterdam), Ph.D.;
Res. Sci.

MINERAL DRESSING

L.L. Sirois; B.A., B.Eng., M.Eng. (McGiil), P.Eng.;
Res. Sci.

A.I. Stemerowicz; B.Sc.
Sci.

D. Raicevic; B.Sc. (Belgrade); Res. Sci.

G.I. Mathieu; B.A., B.Sc. (Laval); Res. Sci.

R.H. Yoon; M.Eng. (McGiil); Res. Sci.

I.B. Klymowsky; M.Eng. (McGil11), P.Eng.; Res. Sci.
W.H. Cameron; B.Sc., (Queen's); Phys. Sci.

G.A. Kent*; B.Sc., M.Sc. (McGill); Chemist

ENGINEERING AND ECONOMIC EVALUATION

(Queen's), P.Eng.; Res.

E.G. Joe; B.Sc. (Queen's); Phys. Sci.
W.J.S. Craigen; B.Sc. (Queen's); Phys. Sci.
V.F. Harrison; B.Sc. (Queen's); Res. Sci.
F.J. Kelly; B.Ch.Eng. (N.S.); Res. Sci.

PHYSICAL SCIENCES LABORATORY

D.C. Harris; B.Sc., M.A., Ph.D. (Toronto); Manager
CRYSTAL STRUCTURE

J.T. Szymanski; B.Sc., Ph.D. (London); Res. Sci.
J.F. Rowland; B.Sc., M.Sc. (Queen's); Res. Sci.

SOLID STATE

M.G. Townsend; B.Sc., Ph.D. (Southampton); Res.
Sci.

J.L. Horwood; B.A. (Toronto); Res. Sci.
CORROSION

G.R. Hoey; B.Sc., M.Sc., Ph.D.
Sci.

R.d. Brigham; B.Sc., M.Sc., Ph.D. (McMaster); Res.
Sci. .
A.W. Lui; B.Sc., M.A.Sc. (Windsor); Res. Sci.

J.C. Saiddington; Chem.Eng., M.A.Sc. (Toronto);
Phys. Sci.

(Toronto); Res.

MINERALOGY

L.J. Cabri; B.Sc., M.Sc., Ph.D.
Sci.

W. Petruk; B.Eng., M.Sc., Ph.D.
Sci.

S. Kaiman; B.S., M.A. (Toronto); Phys. Sci.

M.R. Hughson; B.Sc. {(Western Ontario); Phys. Sci.

(McGil1); Res.
(McGi11); Res.

* Retired 10/06/77



J.L. Jambor; B.A., M.Sc. (UBC), Ph.D. {(Carleton);
Res. Sci.
T.T. Chen; B.Sc. (Taiwan), M.Sc. (Carleton), Ph.D.

(Cornell); Res. Sci.
METALLURGICAL CHEMISTRY
J.E. Dutrizac; B.A.Sc., M.A.Sc., Ph.D. (Toronto);
Res. Sci.

D.Jd. MacKinnon;
Sci.

E. Rolia; B.A. (UBC); Chemist

D.J. Francis*; B.Sc., Ph.D. (Alberta); Res. Sci.

B.Sc., M.A., Ph.D. (Ottawa); Res.

R.J.C. MacDonald; B.Sc.  (St. Francis Xavier);
Phys. Sci.

V.S. Sastriy; B.Sc., M.A., Ph.D. (State U. of
N.Y.); Chemist

PHYSICAL CHEMISTRY

A.H. Webster; B.A., M.A., Ph.D. (UBC); Res. Sci.
S.M. Ahmed; B.Sc., M.Sc., Ph.D. (Sask.); Res.
Sci.

R. Sutarno; B.E., M.E., Ph.D. (N.S. Tech.); Res.
Sci.

R.F. Pilgrim; B.Sc. (Queen's); Res. Sci.

L.G. Ripley; B.Sc., M.A. (Queen's); Res. Sci.
D.M. Farrell; B.Sc. (UBC); Chemist

INDUSTRIAL MINERALS LABORATORY

G.W. Riley; A.C.S.M.
P.Eng.; Manager

(Camborne School of Mines),

CONSTRUCTION MATERIALS

V.M.
Sci.
H.S.
E.E.
Sci.
G.G.

Malhotra; B.Sc., B.E. (W. Australia); Res.
Wilson; B.E. (Sask.); Res. Sci.

Berry; C.Chem., MRIC, Ph.D. (Surrey); Res.
Carette; B.Sc. (Laval); Engineer
NON-METALLIC AND WASTE MINERALS

R.K. Collings; B.E.
P.Eng.; Res. Sci.

A.A. Winer; B.A.Sc. (Toronto), P.Eng.; Res. Sci.
S.S. Wang; B.Sc. (Hong Kong Baptist), M.Sc. (U. of
California), Ph.D. (Toronto); Phys. Sci.
C.A. Hamer; Dip. Eng. (Dalhousie), B.E.
Scotia), M.Sc. (Queen's); Res. Sci.

Eng. Dipl., (N.S.T.C.),

(Nova

ORE MINERALOGY

R.M. Buchanan; B.A., M.A. (Toronto); Phys. Sci.
J.A. Soles; B.A.Sc., M.A.Sc., Ph.D. (McGill), P.
Eng.; Res. Sci.

R.S. Dean; B.Sc., M.Sc., Ph.D. (McGill), P.Eng.;
Res. Sci.

CERAMICS

K.E. Bell; B.E. (Sask.), P.Eng.; Res. Sci.

T.A. Wheat; Ph.D. (Leeds); Res. Sci.

D.H.H. Quon; B.Sc. (National Sun Yat Sen U.),
M.S

c. (Ohio U.), Ph.D, (Michigan U.); Res. Sci.

* Resigned 31/10/77
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D.J. Green; B.Sc. (Liverpool), M.Sc., Ph.D
(McMaster); Res. Sci.
V.V Mirkovich; Dipl. Eng. (Zagreb),  Ph.D.

(Toronto); Res. Sci.
T.B. Weston; B.A. (Toronto); Res. Sci.

PHYSICAL METALLURGY RESEARCH LABORATORIES

W.H. Erickson; B.Sc. (Mich. Tech.),
ham), P.Eng.; Chief of Laboratories

METAL PROCESSING LABORATORY

Ph.D. (Dur-

M.J. Stewart; B.A.Sc., Ph.D., P.Eng.; Manager
FOUNDRY
R.K. Buhr; B.Eng. (McGill); Res. Sci.

C.J. Adams; B.Sc. (Sir George Williams), M.Sc.
(Met.) (McGill); Res. Sci. )
D.C. Briggs; B.Eng., M.Eng.  (McGill), Ph.D.

(Queen's); Res. Sci.

K.G. Davis; B.Sc., M.A.Sc., Ph.D. (UBC); Res. Sci.
B. Lagowski; B.Sc., M.Sc. (Polish Univ. London);
Res. Sci.
R. Thomson;
Sci.

E.I. Szabo; M.Sc., Ph.D. (Nottingham); Res. Sci.
R.D. Warda; B.A.Sc. (UBC), Ph.D. (Cambridge); Res.
Sci.

B.Sc., ARCST, Ph.D. (Glasgow); Res.

METAL FORMING

J.T. Jubb; B.A. Ph.D. (Toronto);
Res. Sci.

A.F. Crawley; B.Sc., Ph.D. (Glasgow); Res. Sci.
W.A. Pollard; B.Sc., A.R.S.M. (London) P.Eng.;
Res. Sci.

G.E. Ruddle; B.A.Sc., M.Sc.
(Virginia) P.Eng.; Res. Sci.
H.M. Skelly; B.Sc., Ph.D.
F.I.M.; Res. Sci.

Sc., M.A.Sc.,

(Waterloo), D.Sc.

(Glasgow), F.R.I.C.,

NONDESTRUCTIVE TESTING

V.L. Caron; B.A.Sc. (Laval), M.Eng. (Paris); Phys.
Sci.
J. Gordine; B.Sc., Ph.D. (Leeds); Res. Sci.

WELDING

K. Winterton;
Res. Sci.
W.P. Campbell; B.Sc. (Queen's), P.Eng.; Res. Sci.
Z. Paley; B.Sc., M.Sc. (Haifa), Ph.D. (McGill);
Res. Sci.

B.Sc., Ph.D. (Birmingham), P.Eng.;

METAL DEVELOPMENT LABORATORY

D.W.G. White; S.M., Sc.D. (M.I.T.); Manager
CORROSION

G.J. Biefer; B.Sc., Ph.D. (McGill); Res. Sci.

J.B. Gilmour; B.Sc. (Queen's), Ph.D. (McMaster),
P.Eng.; Res. Sci.

R.D. McDonald; B.Sc., (Queen's); Res. Sci.



ENGINEERING PHYSICS

A.d. Williams;

B.Sc., M.Sc., Ph.D. (Birmingham),

P.Eng.; Res. Sci.

D.M. Fegredo; B.Sc., M.Sc., Dipl.,

I.1.Sc., Ph.D.

(Sheffield), A.I.M.; Res. Sci.
L.P. Trudeau; B.A.Sc., M.A. (Toronto); Res. Sci.

0.

K.C. Wang; B.A.Sc., Ph.D. (Rensselaer

Sci.

Vosikovsky; B.A.Sc., Ph.D. (Pragueg; Res.
3 Res. Sci.

FERROUS METALS

J
D

W

=

Re
M.
R.
M.
Sc
D

Re

D.
s,
R.
dJd.
F. Knight; B.Sc., M.Sc. (Queen's); Res. Sci.
dJd.
i.
E.
R.
s.

Boyd; B.A.Sc.
Sci.

Bell; B.Eng. (McGill); Res. Sci.

Godden; B.Met., Ph.D. (Sheffield); Res. Sci.

(Toronto), Ph.D. (Cambridge);

Lavigne; B.A., B.A.Sc., Ph.D. (Laval); Res.
Parsons; B.A.Sc. (Toronto); Res. Sci.
Tyson; B.A.Sc. (Toronto), Ph.D. (Cambridge);

Sci.

METAL PHYSICS

W.N. Roberts; M.A., Ph.D. (Leeds); Res. Sci.

E.Jd. Cousineau; B.Sc. (Carleton); Phys. Sci. :

E.E. Laufer; B.Sc., M.Sc. (Dalhousie), Ph.D. (Vir-
ginia); Res. Sci.

K.S. Milliken; B.Sc. (Queen's); Res. Sci.

C.M. Mitchell; B.A.Sc., M.A.Sc., Ph.D. (Toronto);
Res. Sci.

J. Ng-Yelim; B.Sc. (Ottawa);

R.H. Packwood; B.Sc., Ph.D.
Sci.

Phys. Sci.
(Birmingham); Res.
MECHANICAL TESTING

P.J. Todkill; B.A.Sc. (Toronto); Engineer
J. Harbec; B.Eng. (McGill), P.Eng.; Engineer

NON-FERROUS METALS

J.0. Edwards; B.Sc., M.Sc. (Manchester), P.Eng.;
Res. Sci.

A, Couture; B.A., B.A.Sc. (Laval), P.Eng.; Res.
Sci.

J.-L. Dion; B.A.Sc. (Montreal), P.Eng.; Engineer
M. Sahoo; B.Sc., B.E. (I.I.Sc., Bangalore), Ph.D.
(UBC), P.Eng.; Phys. Sci.
L.V. Whiting; B.Sc., M.Sc.,
Sci.

Ph.D. (McGil1); Res.

CANMET STAFF AS OF MARCH 31, 1978

Division Professionals Non-professionals Total
Administration and Central Services .............. . 4 94 98
Research Program Office svveeeevinrrnnennennnnnassas 12 6 18
Energy Research Laboratories........ccceeviveneennnn 54 72 126
Mining Research Laboratories.....ceeeeveieeeeeanaess 48 42 90
Mineral Sciences Laboratories........ovvvevieeeeenn. 93 126 219
Physical Metallurgy Research Laboratories........... 49 82 131
Technology Information Division ...........covvvueen 11 _20 31
TOtalS tivrrrnnrrnnnnenneaninnanas Cebereeier e 271 442 713
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APPENDIX B

CANMET REPRESENTATION ON TECHNICAL COMMITTEES 1977-78

INTERNATIONAL

BRITISH FLAME RESEARCH COMMITTEE (member) ..........ccovivunnn

CANADA/SOVIET MIXED COMMISSION FOR COOPERATION IN THE
INDUSTRIAL APPLICATION OF SCIENCE AND TECHNOLOGY
Non-Ferrous Metals Industry Working Group (chairman)

EXTEST (regional representative) ..uuivieeiiiiiieeneineeenenn.

INSTITUTE OF BRIQUETTING AND AGGLOMERATION

Executive Committee (member) .......iiiiiiiinnerninnrnnnn
Proceedings Committee (member) ......vieiiiiriiiiennnnnnns
Program and Papers Committee {(member) .........evvvivvnnn.

INSTITUTE OF MINES, YUGOSLAVIA

Sigurnost u Rudnicima (Safety in Mines)
Editorial Board (member)

INTER-GOVERNMENTAL MARITIME CONSULTATIVE ORGANIZATION

Advisory Subcommittee to the Canadian delegate (member)
Bulk Cargoes Committee (member) .......vieivieeereneennenns

INTERNATIONAL ATOMIC ENERGY AGENCY

Advisory Group Division of Nuclear Safety and
Environmental Protection (member)

INTERNATIONAL COMMISSION ON ILLUMINATION

Canadian National Committee TC-4.1, Interior Lighting

Subcommittee on Mine Lighting (member) ....... e

INTERNATIONAL COMMITTEE ON COAL PETROGRAPHY

Petrography (WOrKing Member) «iuveeeve e eereeenneennnnsens
Petrography of Organic Sediments (member) .......ooevvuun.

Subcommittee on Industrial Applications of Coal
Petrology (member)

INTERNATIONAL COMMITTEE FOR SOLVENT EXTRACTION TECHNOLOGY

€13 1072 o T

.....

.................................

........................
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................................... .... D.E. Parsons (PMRL)
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Committee for Scientific and Technological Policy
Interdepartmental Committee (chairman) .........cccevennnn.
International Group of Experts on Unstable
Substances (chairman) ....... SR oY
Ammonium Nitrate Subcommittee (member) ........ovevvevann.
Nuclear Energy Agency
Coordinating Group on Geologic Disposal
€720 T= S
Long-Range Transport of Air Pollution (member) ................
Waste-Heat Utilization (member) .....eviveereriinnnnerinnnnenns

SOCIETY OF CHEMICAL INDUSTRY '
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AMERICAN CONCRETE INSTITUTE
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Sand and Expendable Mould Committee (member) .........ceveveen..
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AMERICAN INSTITUTE OF MINING, METALLURGICAL
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AMERICAN SOCIETY OF MECHANICAL ENGINEERS

Air Pollution Control Division Research Committee
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Fuels Division Research Committee (member) ........cevevivenn.. G.K. Lee (ERL)
Research Committee on Corrosion and Deposits
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-Second International Symposium on Corrosion and

Deposits from Combustion Gases
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................................ G.K. Lee (ERL)
Task Force on Energy Conversion Research (member) ............. G.K. Lee (ERL)
AMERICAN SOCIETY FOR METALS
Advisory Technical Awareness Council (member) ........cc.un.... J.D. Boyd (PMRL)
Council of the Materials Science Division
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Metals Information Committee (chairman) ........cciiiviuiiennnnn J.D. Boyd (PMRL)
Ottawa Valley Chapter (chairman) .....ceiiiiiiiiiennennnnnnnnns M.J. Stewart (PMRL)
gsecretary—treasurer) .............. «ev.. G.E. Ruddle (PMRL)
education chairman) .....ccvieviiinnn... J. Gordine (PMRL)
AMERICAN SOCIETY FOR TESTING AND MATERIALS
Task Group on Mining Waste (chairman) ........evvviiviennennnnns R.K. Collings (MSL)
Task Group on Naturally Occurring Inorganic
Fibres (Member) . veuviiieetereirnneneeneeeeeoennnnneneensennns A.A. Winer (MSL)
B-2, Non-Ferrous Metals and Alloys (member) ....ceuvvvivunennn. J.0. Edwards (PMRL)
B-5, Copper and Copper Alloys, Cast and Wrought
(member? .............................................. et J.0. Edwards (PMRL)
B-6, Die Cast Metals and Alloys (member) .....c.coivivivnvnnnen.s J.0. Edwards (PMRL)
B-7, Light Metals and Alloys, Cast and Wrought
(MEMDEY ) vttt et ittt i tiinneerratnneennnnnnns tereenievnenas J.0. Edwards (PMRL)
C-9, Concrete (member) ....... et iaeeee e, «vev... V.M. Malhotra (MSL)
C-9-02-05, Non- Destruct1ve Test1ng of
Concrete (members) ............. ittt Ceeeneas V.M. Malhotra (MSL)
....................................... A.A. Winer (MSL)
C-9-02-11, Accelerated Strength Testing
GL1T=T 1115 7=3 V.M. Malhotra (MSL)
D-5, Coal and Coke (ChairmMan) v.vuvivveereeieereeerensrnnannnns W.J. Montgomery (ERL)
D-5-02, Nomenclature and Definitions
(MEmB ) ittt ittt it enrenennnnneenns et naeenae W.J. Montgomery (ERL)
D-5-07, Physical Properties of Coal (member) ............. T.A. Lloyd (ERL)
D-5-15, Plasticity and Swelling (member) ................. J.C. Botham (ERL)
D-5-18, Classification (members) ...vvveeieenrrevennnnnnss B.N. Nandi (ERL)
......................... J.G. Jorgensen (ERL)
D-5-21, Methods of Analysis (member) .....cvievveinennnnns W.J. Montgomery (ERL)
D-5-22, Physical Testing of Coke (member) .......ccc..n... J.C. Botham (ERL)
D-5-27, American Group ISO/TC-27 (member) .......evevun.n. W.J. Montgomery (ERL)
D-5-28, Petrographic Analysis of Coal (members) .......... B.N. Nandi (ERL)
.......... J.G. Jorgensen (ERL)
D-5-29, Major and Trace Elements (member) .......ccveen... W.J. Montgomery (ERL)
D-30-03, High Modulus Fibres (member) ...veveevireniineeneennes A.A. Winer (MSL)
E-2, Emission Spectroscopy (vice-chairman) .......c..ccevveevennn G.L. Mason (MSL)
E-2-11, Ores Slags and Miscellaneous Materials
o3I R 8 11711 G.L. Mason (MSL)
E-7, Nondestructive Testing (member) ............. Cheresaeaeans B. Lagowski (PMRL)
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E-28, Mechanical Testing (member) ......coiiiiiviveeavenananaas PoJ. Todkill (PMRL)
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Subcommittee SP-12.13, Combustible Gas Detectors

QY 3= S

NATIONAL ASSOCIATION OF CORROSION ENGINEERS

Unit Committee on Inhibitors (member) ......ceeveieievennnnnnn.
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T1-GP-6, Paints (Member) .vieeeveriieireeeennrennennnnennnnnnnes
3=GP PetrolaUm vuvvrtinineenosaoneasaraceonnanasoncennnconannos
8-GP, Sieves, Testing, Woven Wire (member) .....ceeevvinencen..
10-GP, Refractories (member) ....eeeveeerrererrneneneeonnnonnns
18-GP, Solid Fuels (MembersS) v.veeeeeereeererroeeneeronennanens
31-GP-7, Conversion Coatings (Member) ....veveeeeeereeeeeennnns
34-GP, Asbestos Cement (MEMDEr) «.vivivivreeneeeennnnnereneoens
48-GP, Nondestructive Testing (member) .....eevriiiirernnnnnn..
51-GP, Thermal Insulation (MEmbers) ..e.veieieereeeennnrnneenes
52-GP, Major Kitchen Equipment (member) .....veeeeveenrecnoeenns
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Committee on Collections Rationalization
Subcommnittee on Library Delivery Services

......................

DEPARTMENT OF ENERGY, MINES AND RESOURCES

......................................

Coal Committee (members)
Subcommittee on Coal Reserve Assessment (member)
Coal Coordinating Committee (MemMber) ....uveeeeiiierneneennnnes
Committee of Chief Librarians (member) ......ccviveiriireennnnn
Committee on Energy Conservation (member) ......c.veviivinunnn.
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