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Bélisle
Bourget
Cameron
Desruisseaux
Grosart

MEMBERS OF THE SPECIAL COMMITTEE
ON
SCIENCE POLICY
The Honourable Maurice Lamontagne, Chairman
The Honourable Donald Cameron, Vice-Chairman

The Honourable Senators:

Hays O’Leary (Carleton)
Kinnear Phillips (Prince)
Lamontagne Robichaud

Lang Sullivan

Leonard Thompson
MacKenzie Yuzyk

Patrick J. Savoie,
Clerk of the Committee.



“The Honourable Senator Lamontagne, P.C., moved, seconded by
the Honourable Senator Benidickson, P.C.:

That a Special Committee of the Senate be appointed to consider
and report on the science policy of the Federal Government with the
object of appraising its priorities, its budget and its efficiency in the
light of the experience of other industrialized countries and of the
requirements of the new scientific age and, without restricting the gen-
erality of the foregoing, to inquire into and report upon the following:

(a) recent trends in research and development expenditures in
Canada as compared with those in other industrialized countries;

(b) research and development activities carried out by the
Federal Government in the fields of physical, life and human
sciences;

(c) federal assistance to research and development activities
carried out by individuals, universities, industry and other groups
in the three scientific fields mentioned above; and

(d) the broad principles, the long-term financial requirements
and the structural organization of a dynamic and efficient science
policy for Canada.

ORDERS OF REFERENCE

Extract from the Minutes of the Proceedings of the Senate, Tuesday
September 17th, 1968:

é That the Committee have power to engage the services of such
5 counsel, staff and technical advisers as may be necessary for the purpose
s of the inquiry;

. That the Committee have power to send for persons, papers and
records, to examine witnesses, to report from time to time, to print such
papers and evidence from day to day as may be ordered by the Com-
r mittee, to sit during sittings and adjournments of the Senate, and to
adjourn from place to place;

That the papers and evidence received and taken on the subject
in the preceding session be referred to the Committee; and

That the Committee be composed of the Honourable Senators Aird
Argue, Bélisle, Bourget, Cameron, Desruisseaux, Grosart, Hays, Kinnear,
Lamontagne, Lang, Leonard, MacKenzie, O’Leary (Carleton), Phillips
(Prince), Sullivan, Thompson and Yuzyk.

After debate, and—
The question being put on the motion, it was—
Resolved in the affirmative.”
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Extract from the Minutes of the Proceedings of the Senate, Thursday,
September 19th, 1968:

, “With leave of the Senate,

The Honourable Senator Lamontagne, P.C., moved, seconded by the
Honourable Senator Benidickson, P.C.:

That the name of the Honourable Senator Robichaud be substituted
for that of the Honourable Senator Argue on the list of Senators serving
on the Special Committee on Science Policy.

The question being put on the motion, it was—

Resolved in the affirmative.”

ROBERT FORTIER,
Clerk of the Senate.
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MINUTES OF PROCEEDINGS

WEDNESDAY, December 18th, 1968.

Pursuant to adjournment and notice the Special Committee on Science
Policy met this day at 10.00 a.m.

Present: The Honourable Senators Lamontagne (Chairman), Aird, Bourget,
Cameron, Grosart, Kinnear, Lang and Robichaud. (8)

Present but not of the Committee: The Honourable Senator McGrand.
In attendance: Philip Pocock, Director of Research (Physical Science).

The following witnesses were heard:

DEPARTMENT OF TRANSPORT:

D. M. Ripley, Director, Marine Hydraulics Branch;
E. L. Hewson, Director, Transportation Policy and Research Branch;
H. J. Williamson, Director, Telecommunications and Electronics Branch;

Dr. D. P. McIntyre, Chief, Research and Training Division, Meteorological
Branch; and

A. L. Peel, Chief, Railway and Highway Economics Division, Transporta-
tion Policy and Research Branch.

(A curriculum vitae of each witness follows these Minutes.)

The following is printed as Appendix No. 19: Brief submitted by the
Department of Transport.

At 12.55 p.m. the Committee adjourned to the call of the Chairman.
ATTEST:

Patrick J. Savoie,
Clerk of the Committee.
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CURRICULUM VITAE

Ripley. D. M., age: 50 years; Affiliation: Department of Transport, Marine
Hydraulics Branch; Position: Branch Director; Education: B.Sc.—Queen’s Uni-
versity, 1950; Professional Status: Member, Association of Professional En-
gineers of Ontario; Experience: 1939-1945, Canadian Armed Forces. 1950-1951,
Department of Transport, Hydraulic Engineer with the Special Projects Branch,
Ottawa, engaged in preliminary Seaway design. 1952-1959, St. Lawrence Sea-
way Authority—Senior Assistant Engineer (Hydraulics) employed on design
and construction of the Seaway. During this period was responsible for hydraulic
model studies and water use studies. 1960-1964, Department of Transport. Chief
Special Projects Division. Responsible for departmental water-use studies. 1965-
1968, Department of Transport. Director, Marine Hydraulics Branch. Branch is
composed of three divisions: Hydraulics Studies, St. Lawrence Ship Channel
and Marine Traffic Control. Continued responsibility relative to water-use
interests of the Department. Boards and Committees: Since 1959—Member and
Vice Chairman of the Canadian Section of the International St. Lawrence River
Board of Control, a Board established to ensure compliance with the IJC Orders
of Approval for the St. Lawrence River International Power Development.
1952-1967—Member of the Canada-U.S. Coordinating Committee on Great
Lakes—St. Lawrence River Hydraulic Data. Many ad hoc committees dealing
with water use projects, hydraulic engineering and related research.

Hewson, Edward Lorne. Address: 655 Brierwood Avenue, Ottawa 3, Ontario.
Marital Status: Married. Children: Two boys. Citizenship: Canadian. Age: 44.
Education: B.A., Mathematics & Physics, University of B.C., 1948. Business
Admin., CN Staff Training Course. Bishops University, 1954. Military Service:
1943-1945 RCNVR—Radar & Wireless Tech. RA 4; Career: 1941-42, Radio
Operator, Edmonton, Alta., Yellowknife, N.W.T. Fort Smith, N.W.T., Canadian
Pacific Airlines; 1943-48, (During leave and vacation) Telegraph Operator—
Canadian National Railways; 1948-52, Train Dispatcher—Can. National Rail-
ways, Kamloops, B.C., Smithers, B.C., The Pas, Manitoba, Vancouver, B.C,,
Winnipeg, Manitoba; 1952-54, Chief Train Dispatcher, Smithers, B.C., Edson,
Alta., Kamloops, B.C.; 1954-56, Asst. Superintendent, Smithers, B.C.; 1956-57,
Research Engineer, Dept. of Research and Development, Montreal, P.Q.;
1957-60, Division Superintendent, Operating Dept., Edson, Alta. and The Pas,
Manitoba; 1960-60, Supervisor, Mount Royal Tunnel Service Project, Office of
Chairman and President, Montreal, P.Q.; 1960-62, Chief of Budgets and Sta-
tistics, Department of Accounting and Finance, Montreal, P.Q.; 1962-64,
Operation Officer, Department of Transportation and Maintenance, Montreal,
P.Q.; 1964-68, General Supt. Transportation, Atlantic Region, C.N.R., Moncton,
N.B.; Feb. 1/68, Director, Transportation Policy and Research Branch, De-
partment of Transport, Ottawa; Research Papers or Major Projects: 1. The
Economics of Railway Signalling Part II—1956—(committee report)—De-
velopment of methodology and detailed application to fifty mainline sub-
divisions of C.N.R.—adopted as a program by Board of Directors. 2. Abandon-
ment of the Harte Subdivision—1957—an economic appraisal of the merits
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of retiring the second main line between Winnipeg and Portage la Prairie.
3. The Mount Royal Tunnel Service Project—1960—an economic appraisal of
the merits of converting the Montreal tunnel commuter line to rapid transit.
4. Responsibility Budgets and Accounting—1961--in conjunction with Price
Waterhouse and Co.—a project to develop and implement charts of accounts
and budgets on a geographic and functional basis to establish accountability
and responsibility of senior management line and staff officers for railway
operating expenses. 5. Improved Freight Car Distribution—1962-63—a project
to increase availability of freight cars in response to Russian and Asiatic
grain orders. Developed standardized freight car classifications, inventory con-
trol and reporting system based upon current forecasting and auditing tech-
niques using manual methods. 6. Mechanized Freight Car Distribution—1966-67
—application of computer techniques and improved communications facilities to
freight car distribution. Pilot Project—Atlantic Region C.N.R. 7. Centralized Op-
erations Control—1967-68—a pilot project to carry out the functions of freight
car distribution, passenger car distribution, crew, locomotive and caboose
assignment, train dispatching, car tracing, supervision of local placement and
switching of cars from one centre in the Maritimes. Professional Associations:
Canadian Transportation Research Forum, Canadian Railway Club. Inter-
departmental Committees: Air Cushion Vehicle Committee, Chairman; Air
Statistics Committee; Northumberland Strait Crossing Committee, Chairman;
Air Canada Winnipeg Base Working Party, Chairman; Containerization Com-

mittee; Roads and Highway Policy Committee; International Bridges Com-
mittee.

Williams, Harold J. P. Eng. Born: Regina, Sask. July 17, 1909; Office Address:
A/Director, Telecommunications & Electronics Branch, Room 2157~#3 Building;
Marital status; Married. Three children; Citizenship: Canadian; Primary Educa-
tion: Regina & Saint John N.B. Public Schools; University: University of New
Brunswick B. Sc in Electrical Engineering 1930; Additional Education: National
Defence College 1949-1950; Awards: Beaverbrook Scholar to UNB; Coronation
Medal; Professional Associations: Member, Association of Professional Engineers
of Ontario; Engineering Institute of Canada; Institute of Public Administration
of Canada; Flying Activity: Holder of a Private Pilot (multi-engine endorse-
ment) License; Positions Held: 1930-1931, Design Engineer, Northern Electric
Co., Montreal; Design of rubber insulated wires and cables; 1931-1932, Junior
Engineer, Dept. of National Defence; Royal Canadian corps of Signals, Ottawa
and Regina; Installation and Operation of Airway Radio Beacon System; 1932—
1936, Unable obtain Technical or Professional employment; 1936-1937, Broad-
casting station technician, Radio Station C.F.N.B., Fredericton, N.B.; 1937-1939,
Junior Engineer, Radio Branch, Dept. of Transport; Installation Radio Range
equipment, Western Canada; 1939-1941, District Radio Aids Engineer, Dept. of
Transport, Toronto; Responsible for supervision of Installation, Maintenance
and Operations of Radio Aids and associated Telecommunications facilities;
Administration of Radio Operators, Technicians and Engineers, for Ontario,
East of Nakina; 1941-1949, District Radio Aids Engineer, Dept. of Transport,
Edmonton; Responsibilities as above with particular emphasis on co-ordination
with Canadian & U.S. Military & Alaskan Civil Authorities for all Canadian
civil telecommunication facilities in Alberta, North Eastern British Columbia,
Yukon and N.W.T. MacKenzie River areas; 1949-1950, Attended National
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Defence College as first representative to this course from Telecommunications
Branch, Dept. of Transport; 1950-1954, Regional Director, Air Services, Monc-
ton, N.B.; Responsible for direction of all Branches of Air Services in area of
N.B,, P.EI, N.S. and Nfld. for Civil Aviation, Meteorological, Airport Con-
struction and Telecommunications; 1954-1961, Regional Director, Air Services,
Edmonton, Alta.; Responsibilities similar to above for Alberta, North Eastern
B.C., Yukon, N.W.T. including Arctic Islands including and west of Cambridge
Bay; 1961-1967, Chief of Technical & Policy Co-ordination of Telecommunica-
tions & Electronics Branch, Dept. of Transport, Ottawa; Responsible for co-
ordination of all technical and policy matters on Telecommunications, within
Dept. and with other departments as required; Representative for Dept. and
Canada to International and Commonwealth Telecommunications Conferences,
international negotiations and Technical discussions on Satellite Ground Stations
for Nimbus and Intelsat programs. Responsible for supervision of Research
Development and Programming Section of Branch; 1967-Present, Acting Direc-
tor, Telecommunications & Electronics Branch Air Services Dept. of Transport,
Ottawa; Directs all activities related to Telecommunications and Electronics
programs to provide services and facilities for Aviation, Marine and Meteoro-
logical services in keeping with policies and budgetary constraints of the
Department.

Mcintyre, Donald P. Address: 147 Davenport Rd., Toronto 5, Ontario. Marital
Status: Married. Citizenship: Canadian. Education: B.A., Honours Mathe-
matics and Physics (Pure Mathematics Division), University of Toronto, 1938.
M.A., Physics (Meteorology), University of Toronto, 1939. Ph.D., Meteorology,
University of Chicago, 1949. Leonard Scholarship, University of Toronto; James
Harris Scholarship in Mathematics, University of Toronto; Graduate Fellow-
ship in Meteorology, University of Chicago. Career (Meteorological Service of
Canada): 1939-1947, Forecaster (Officer-in-Charge at some locations) Toronto,
Ont.; Vancouver, B.C.; Victoria, B.C. (RCAF No. 2 Group H.Q.); Prince
George, B.C ; Whitehorse, Yukon; Montreal, Que.; 1947-1959, (University of
Chicago); 1949-1950, Research Meteorologist, Research & Training Division,
Toronto; 1950, Chief, Research and Training Division, Toronto; Note: The Re-
search and Training Division is largely responsible for: 1. Research into the
physics and behaviour of the atmosphere; 2. Consultation services based on
research, e.g. air pollution; 3. Development of new observing and prediction
systems; 4. Professional and technical training; 5. Extended range forecasting;
6. Hemispheric, computer based, current and predicted charts in support of
Forecast Services; Research Awards: Darton First Prize (Canadian) of Royal
Meteorological Society (twice); Scientific Societies: Canadian Meteorological
Society (formerly Canadian Branch, Royal Met. Soc.) 1953-55 President;
Royal Meteorological Society (London): 1952, Fellow; 1955-57, Vice-President
for Canada; 1956-64, On Scientific Activities Fund Committee. American Me-
teorological Society (Boston): 1946, Professional member; 1959-62, Member
of Council; 1961-66, Editor, Journal of Applied Meteorology; 1961-66, Member
of Publications Commission; 1968, Nominated to run for President. New York
Academy of Science (New York): 1965, Active Member. Special Activities:
1949-63, Special lecturer, Department of Physics, Graduate School, University
of Toronto; 1952-53, Arrangements Committee, Joint Roy. Met. Soc.-American
Met. Soc. Conference, Toronto; 1957-58, Arrangements Committee, Scandina-
vian-American Meteorological Conference, Bergen; 1959, Distinguished Lec-
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turer, Texas A&M University Summer Teachers School; 1966, Member of official
Canadian delegation, consisting of 10 scientists, to the 11th Pacific Science
Congress, Tokyo. Posts: International or Foreign: 1953, Representative for
Canada, Commission for Atmospheric Sciences, World Meteorological Organi-
zation (a U.N. specialized agency); 1961-65, Chairman, Working Group on
International Projects in Meteorology (WMO); 1965, Canadian representative,
Experimental Inter-American Meteorological Rocket Network (EXAMET
NET); 1965, Member, Standing Committee on Meteorology Pacific Science As-
sociation. Posts: Canadian: 1949-63, Special Lecturer, Graduate School, Dept.
of Physics, University of Toronto; 1961, Member, NRC Associate Committee on
Space Research (ACSR) (National Committee for COSPAR, Committee on
Space Research, International Council of Scientific Unions); 1961-67, Member
NRC- Associate Committee on Geodesy and Geophysics (ACGG) (National
Committee for International Union of Geodesy and Geophysics); 1961-67, Mem-
ber, NRC Subcommitee on Meteorology and Atmospheric Sciences (SOMAS)
(National Committee for International Association of Meteorology and Atmos-
pheric Physics); 1967, Advisor to NRC Subcommittee on Meteorology and At-
mospheric Sciences (SOMAS); 1962-68, Member of Canadian Committee for
1QSY, International Quiet Sun Years, and reporter for meteorology; 1968, De-
partment of Transport representative on the Inter-departmental Appraisal
Committees on Research Scientists and Research Management (IAC). Publica-
tions: In the following: American Mathematical Monthly, U.S.A.; Journal of
Meteorology, the American Meteorological Society, U.S.A.; Bulletin of the
American Meteorological Society, U.S.A.; Encyclopedia of Physics (the article
—Meteorology), U.S.A.; Quarterly Journal of the Royal Meteorological Society,
U.K.; Publication of the Royal Meteorological Society, Canadian Branch, Can-
ada; Physics in Canada, Canada; Archiv fur Meteorologie, Geophysik und Bio-
klimatologie, Austria; Geophysica, Finland.

Peel, Alexander Leonard: Address: 46 Carbrooke Road, Glen Cairn, Ontario;
Marital Status: Married; Children: two girls; Citizenship: Canadian; Age: 33;
Education: A. University: 1. University of California, Berkeley, California; (a)
Degree: Master of Business Administration, September 1967; (b) Thesis: A
Regulatory Structure for Canadian Motor Carriers; (c¢) Scholarships: None.
2. University of British Columbia, Vancouver, British Columbia; (a) Degree:
Bachelor of Commerce, June 1959; (b) Thesis: Meteorological Phenomena and
Their Effect on Airline Route Cost; (c¢) Scholarships: Elmer Johnson Memorial
Scholarship. B. Advanced Work and Special Training: 1. Economic Theory
Courses—University of Ottawa; 2. Department of Transport Management
Seminar; 3. I.B.M. Data Processing Courses. C. Research Papers: 1. The Economic
Regulation for Motor Carriers May 1968; 2. The Use of Non-Quantifiable Vari-
ables in Decision Making October 1968. Military Service: (a) Pilot, University
Reserve Training Plan, R.C.A.F., 1953-57; (b) Air Cadet Officer, 1957-62. Work
Experience: A. Department of Transport, Ottawa, from: March 1965 to present;
Position: 1. Chief Economist, Railway and Highway Division, Transportation
Policy and Research Branch. From: March 1968 to present; 2. Highway Econo-
mist, Railway and Highway Division, Transportation Policy and Research
Branch. From: March 1965 to March 1968. B. Employer: Pacific Intermountain
Express, Inc.,, Oakland, California. From: November 1962 to March 1965.
Position: Superintendent of Budgets and Cost Control, Department of Research
and Development. C. Employer: Canadian National Railways, Montreal, Quebec.
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From: June 1959 to November 1962. Position: 1. Assistant Research Economist,
Department of Research and Development. From: April 1962 to November 1962;
2. Assistant Economist, Department of Research and Development. From: April
1960 to April 1962; 3. Trainee Economist, Department of Research and De-
velopment. From: June 1959 to April 1960. Professional Associations: A. Cana-
dian Transportation Research Forum. Membership in Interdepartmental Com-
mittees: 1. Interdepartmental Committee on Northumberland Strait Crossing,
Chairman. 2. Interdepartmental Committee on Bridge Policy, Chairman. 3. Road

and Highway Policy Committee. 4. Mainland-Newfoundland Transportation
Committee.
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THE SENATE
SPECIAL COMMITTEE ON SCIENCE POLICY

EVIDENCE

Ottawa, Wednesday, December 18, 1968

The Special Committee on Science Policy
met this day at 10.00 a.m.

Senator Maurice Lamontagne (Chairman)
in the Chair.

The Chairman: Honourable Senators, this
morning we will be considering the brief
which has been presented to us by the
Department of Transport. As you will have
noticed, this brief is divided into four quite
different parts. I propose that we should con-
sider the whole brief together when we come
to the general discussion.

By order we will deal first with the Marine
Hydraulics Branch; then the Metereological
Branch; thirdly, Transportation Policy and
Research Branch; and finally Telecommunica-
tions and Electronics Branch.

We have with us this morning the four
directors of these branches: to my immediate
right is Mr. Hewson, Director of Transporta-

tion Policy and Research Branch; to my
extreme right is Dr. McIntyre, Chief of
Research and Training Division in the

Metereological Branch; to my immediate left
is Mr. Williamson, Director of the Telecom-
munications and Electronics Branch, and to
my extreme left is Mr. Ripley, Director of the
Marime Hydraulics Branch.

They will all give us a short opening state-
ment. We will start with the Marine
Hydraulics Branch, then Transportation Poli-
cy and Research Branch, Telecommunications
and Electronics Branch, and finally the
Meteorological Branch, which will also pre-
sent to us some slides, which I am told are
very interesting.

Mr. D. M. Ripley, Director, Marine
Hydraulics Branch Department of Transport:
Mr. Chairman, honourable senators, in res-
ponse to your earlier request a brief was
presented by the Marine Hydraulics Branch

of the Department of Transport. Now with
your permission I should like to summarize
the earlier statements, perhaps in an attempt
to highlight the more significant points.

The activities of the Marine Hydraulics
Branch of interest to your committee fall
within the definition of applied- research and
development and data collection.. That is to
say the Marine Hydraulics Branch is involved
in research with specific practical applica-
tions in view. The objectives of the Branch
relate to navigation requirements in water-
ways where the Department of Transport has
responsibilities. In consequence, the research
activities have reference to water resource
management, navigation channel design,
behaviour of ships in confined waterways,
sediment transport and ice phenomena.

In recent years emphasis has been placed
on the navigation requirements in the St.
Lawrence and Saguenay River ship channels
and to a certain extent in the Great Lakes
system. The organization of the Branch re-
flects its operating and maintenance functions
and the associated research and development
activities. The organization chart may be
found on page 8 of the DOT brief and it may
be seen there that in respect to research and
development there is a Hydraulics Studies
Division which can be seen on the right hand
side of the chart which appears on page 8.

Also within the St. Lawrence Ship Channel
Division at Montreal, which incidentally is
part of the Marine Hydraulics Branch organi-
zation, there is an engineering field investiga-
tion section. This is illustrated in the chart on
page 10 of the brief.

The Hydraulics Studies Division provides
the hydraulics  engineering capability and
related technical support for the total Marine
Services programme. It is a small group of
specialists, actually ten in number. It pro-
vides the focal point within the department in
hydraulic engineering research for input to
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planning for the ordinary development of said
marine transportation. It is intended that this
group should not be substantially enlarged in
the future and that the policy of seeking out-
side assistance on special work should be fol-
lowed. In accordance with this policy, con-
tracts have been arranged with commercial
laboratories for some hydraulic studies. The
National Research Council have been invited
to undertake similar studies on behalf of the
department. In fact, the National Research
Council is presently engaged in a large-scale
comprehensive hydraulic model study initiat-
ed by the Department of Transport.

The Hydraulic Studies Division has also
several research tasks assigned to it in con-
nection with the International Joint Commis-
pion Water Resource Management Studies in
the Great Lakes, St. Lawrence River Basin. It
1s also involved in research of ice phenomena
as they may affect navigation during the win-
ter. The average annual expenditures of the
division are about $500,000.

Turning now to the activities of the field
investigation section at Montreal, it may be
said that this is the primary source of the
basic data for planning of projects, the con-
trol of projects, and for the input to the over-
all research and development programmes,
for example the model studies activities.

The annual expenditures of this field inves-
tigation group have been of the order of
$800,000. It has a staff of 70, of which seven
are professional engineers.

It may be noted that the data collection
activities are associated with hydrography,
soils analyses and the observations related to
river ice conditions.

In the field investigation section of the Ship
Channel Division the policy is to employ spe-
cialized consultants on short term projects
requiring a particular expertise.

Now, to summarize the activities of the
Marine Hydraulics Branch that would seem
to have relevancy at this inquiry it may be
considered to be in the field of applied
research and development and the data col-
lection. These activities are related to the
planning process, the determination of project
feasibility and the co-ordination of the total
effort of the department and associated in-
terests in the development of navigation
channels.

Thank you, Mr. Chairman.

Special Committee

The Chairman: Thank you, Mr. Ripley;
now we go to Mr. Hewson.

Mr. E. L. Hewson, Director, Transportation
Policy and Research Branch, Depariment of
Transport: Mr. Chairman and honourable
senators: may I say that I am honoured
to have the opportunity to appear today
before your Committee on Science Policy.

The Transportation Policy and Research
Branch functions largely as a staff unit for
the Deputy Minister and the Minister of
Transport, carrying out economic appraisals
and studies of various types, rendering assist-
ance in the implementation of programmes,
co-ordinating departmental activities for
inter-departmental committees and supplying
or arranging for the supply of a wide variety
of information needs pertaining to policy and
planning decisions.

In addition, the Branch performs a direct
liaison role in the development of long and
short term operating and financial plans of
the Canadian National Railways and Air
Canada, with some lesser responsibilities in
respect of other agencies and Crown corpora-
tions reporting to the Minister.

The Department of Transport is large and
complex. My direct involvement has been for
a period of less than one year; consequently
my comments are related principally to cur-
rent activities.

We have four divisions and will shortly
have a fifth division carrying out applied or
developmental research within the limitations
set by priorities and resources.

The Air Economics Division is heavily
involved in the design and planning of the
new airports for Montreal and Toronto. Our
contribution consists of funding and sharing
the supervision of contract research and
development being done by consultants, in
providing independent forecasts of passenger
and freight volumes, in examining methodolo-
gy, checking assumptions and testing alterna-
tives and in devising suitable methods of
transferring future airport costs to the users.

Next in importance has been the economic
assessment of Air Canada’s very rapidly
expanding fleet and facilities requirements. A
good deal of time has been spent seeking a
solution to Air Canada’s Winnipeg overhaul
base problem. A survey and férecast of gen-
eral aviation and airport activity at individual
airports is nearing completion.
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We have been carrying out a series of
benefit-cost studies related to requests for fed-
eral government assistance in the construction
of landing strips under the small airports
programme.

Finally, the division in co-operation with
counsel scrutinizes and advises upon appeals
to the Minister from decisions of the Air
Transport Committee relating to the licensing
of air carriers.

The Railway and Highway Economics Divi-
sion contributed substantially to the drafting
of the National Transportation Act. Within
the past year the economic assessment and
development of alternatives to the proposed
P.E.I. Causeway has been a major effort. Fore-
casts were extended as far as the year 2030
and exploration of alternatives included
investigation of such things as large sized
hovercraft.

A study is nearing completion on the eco-
nomic feasibility of extending the season of
the Port of Churchill, Manitoba. A large
research contract has been let to examine
economic resources and market potential
which might be tapped by constructing a rail-
way connecting the trans-continental rail line
from northern British Columbia through the
Yukon to the Alaskan border. A correspond-
ing route location study was entered into on a
joint funding basis with CNR earlier this
year.

Work is underway to develop a system
model for transportation from the mainland
to Newfoundland in order to assess the
optimum mix of traffic between water carri-
ers, rail and trucks, to assist the government
in investment and subsidy decisions.

We have been working co-operatively with
the Department of Forestry and Rural Devel-
opment in supplying the transportation input
for regional development plans.

Finally, preparatory work and investigation
has been underway in anticipation of federal
regulation of highway transport to follow the
proclamation of Part III of The National
Transportation Act.

As an extension of the work carried out in
the railway and highway fields the Minister
recently announced the establishment of the
Urban Transportation Division. At this point
in time only the chief of the division has been
appointed and we are in the process of
staffing.

A small brief dealing with urban transpor-
tation was prepared and presented to the
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Task Force on Housing and Urban Develop-
ment, to outline a proposed programme. To
date, one research contract has been let for a
study to assess within fairly broad limits the
relationship or urban transportation efficiency
to gross national product, to assess relative
efficiencies in major urban areas of Canada
and, thus, to provide at least order of magni-
tude predictions of the worth to the country
of improvements in this important field,
which should enable preliminary structuring
of the priorities and programmes.

The Marine Economics Division has carried
out quite a number of small benefit-cost stu-
dies related to facilities changes in ports and
harbours. Of major importance this year has
been work done in assessing and forecasting
seaway traffic related to the future needs for
enlarging or twinning the locks. The assess-
ment is being carried out by an inter-depart-
mental committee and is not yet available for
discussion or publication.

In a somewhat similar category a joint
study is being carried out in conjunction with
Marine Services for the development of a
new national harbours policy and proposed
re-organization of harbour administrations.
This division serves on the International Joint

Commission studying the Great Lakes water
levels.

In connection with work undertaken by
consultants for the Branch in recent years,
increasing use has been made of operations
research people, particularly in the develop-
ment of simulation models, mathematical pro-
gramming techniques and other total systems
approaches.

The experience gained by consultants has
been to a certain degree lost to the depart-
ment, although we have obtained title to com-
puter programmes when these have been
developed as generalized solutions having
applicability elsewhere.

In view of the fairly intensive planning
activity necessary in the immediate future,
particularly related to airports and urban
transportation, but also involving many other
aspects of air and marine services, we have
been asked to establish a small operations
research division.

Staffing is now in process; there are at
present small operations research- units in
both Air and Marine services. It is anticipat-
ed that the new division will provide head-
quarters co-ordination, stimulate the inter-
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change of techniques drawn from industry,
universities and research sharing with other
countries and deal with the structuring of
solutions to some of the more complex prob-
lems for which time or resources may not be
available in the other units.

The outlook: the National Transportation
Act made provision for the establishment of a
research division in the Canadian Transport
Commission. This division is now in existence
and I understand you will be examining them
tomorrow.

Research responsibilities between the De-
partment and the Canadian Transport Com-
mission are being divided on the basis that
research in support of the operational re-
quirements of the Department, the Canadian
National Railways and Air Canada, as well
as the urgent essentially short term require-
ments of the Minister and Deputy Minister,
will be met within the Department.

Included also would be the means to deal
with appeals to the Minister from decisions
rendered by the Commission and to some
extent the provision of an independent source
to examine policy recommendations of the
Commission.

The research division of the Commission
will correspondingly be freed somewhat from
interruptions and changes of priorities caused
by urgent requests arising from the needs of
the Minister and Deputy Minister and will
concentrate on the longer term and inter-
modal aspects of developing adequate,
efficient and economic transportation systems
and their criteria.

You may find in the course of your deliber-
ations that the proportion of total research
effort devoted to seeking solutions to trans-
portation problems in relation to the national
cost of providing transportation, leaves room
for acceleration of research activities by a
number of agencies. This is the view that I
hold. Thank you.

The Chairman: Thank you very much.
Now, Mr. Williamson.

Mr. H. J. Williamson, Director, Telecom-
munications and Electronics Branch, Depart-
ment of Transpori: Thank you, Mr. Chairman
and honourable senators: the opportunity to
appear before you and tell you something
about the research and development activities
of the Telecommunications and Electronics
Branch of Air Services of the Department of
Transport is appreciated.
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I feel that the efforts in what is more prop-
erly known as applied research, where we
apply known technology to solve problems
and meet the operational needs of those bran-
ches, services and agencies which we general-
ly refer to as our customers are for the most
part rewarding and always challenging.

I would also like to make sure that our
reference to being part of Air Services is not
interpreted in a highly restricted form, since
our responsibilities extend into several facets
of Marine Services, as well as being involved
in the Meteorological Branch activities along
with those related to civil aviation and, of
course, to care for the needs in our own Tele-
communications and Electronics Branch.

I feel I am particularly fortunate and
should I also say more secure in appearing
before you this morning in that I am pleased
to have associated with me Mr. Frank Bent-
ley, who is Chief of our Research and Deve-
lopment Division and, therefore, well
qualified to answer detailed questions relating
to the equipment and systems activities that
are going on or have been completed over the
time covered by our brief.

Perhaps I am a little different than my
colleagues in the format that I am following,
but I think that I should not take more of
your time in this vein at the moment. Howev-
er, Mr. Bentley and I shall do our utmost to
answer your queries or to elaborate on items
in our brief which you may be interested in,
or any other matters of interest in which you
feel that our sphere of competence is
involved.

Thank you, Mr. Chairman.

The Chairman: Thank you, Mr. Williamson.
Now, finally, Dr. McIntyre.

Dr. D. P. MciIniyre, Chief, Research and
Training Division, Meteorological Branch,
Depariment of Transpori: Senator Lamon-
tagne and honourable senators: it is a plea-
sure for me to express on behalf of our Direc-
tor, Mr. Noble, the Meteorological Branch’s
desire to contribute to your proceedings here.
We feel that this is an extremely important
work that you are doing and that we can in
some way contribute to it and we certainly
hope to do so.

The meteorological service perhaps is one
of the oldest and we hope one of the most
revered scientific services which the govern-
ment has, since it predates Confederation by
several decades.
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I might say that I am very pleased to be
able to represent the Branch and to try to
answer any questions which you might have.

. Contrary to what you might think, this will

not really be a lantern slide show here; I am
merely trying to bring modern technology
forward in presentation of our brief so that
we can add some of the visual aspects to the
spoken word and hopefully make it more
intelligible.

Also, my statements here may be slightly
longer than the others and I am sorry for that
but our brief was in a rather different form
and based on rather different principles, so
that I have to back-track a little to give you
some of the information which you might
have hoped to have seen in the brief, but
which you will not find there.

First of all, the Metereological Branch has
some objectives which I hope can be read
~ here. You have a sheet before you which
gives a more complete version; mine will be a
slightly abbreviated version, but the main
objective of the Branch is to provide
metereological service for the benefit of the
people of Canada through the extension and
application of all aspects of atmospheric
science.

We can break that down into some sub-
objectives: the first one really is to provide
information concerning the atmosphere. These
are our services and this is our main purpose
for being in being, to provide these services
to Canada.

Secondly, to engage in, encourage, assist
and promote meteorological science in Cana-
da. In other words, to be a spark plug.

Thirdly, to act on behalf of the Canadian
government in those areas where we have
this kind of competence, particularly where
we have an organization in a specialized
agency.

Now, this really covers the meteorological
aspect, but we have a few other things
thrown in from time to time, so we have one
more sub-objective: to undertake assigned
responsibilities in other allied scientific fields,
the main one at the moment being in ice,
since we have a large network for observing
ice in navigable waters, particularly in the
Arctic and, as well, all the navigable waters
around Canada.

Now, briefly, since we do not have an,

organizational chart in the original submis-
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sion, I will indicate where we stand in the
Department: the Director of the Meteorologi-
cal Branch is here; the Assistant Deputy
Minister is here. The Director, of course,
reports directly to the Assistant Deputy
Minister there. Our headquarters establish-
ment, of course, comes under here. There is a
Regional Meteorologist; there are six regions
of Air Services and in each there is a regional
meteorologist who is responsible for meteoro-
logical activities. This man does not report to
the Director of the Meteorological Branch,
but reports through his own regional director
of Air Services to the Assistant Deputy
Minister there. So this is the line of reporting.

The other connection is that the Director of
the Meteorological Branch exercises function-
al control over the activities of the Regional
Meteorologist here.

In fact the meteorological branch or-
ganization is like this: the Director and sub-
divisions, plus meteorological services for
national defence. In order to conserve our
manpower, the meteorological service supplies
manpower for meteorological services for Na-
tional Defence, mostly for the air force, if we
may call it that under combined services.
These people are on our payroll, but work
under National Defence; this man reports also
through our Director and this is our means of
maintaining liaison between the two sides of
the service, so to speak.

Now very quickly, the administration divi-
sion we need say little about; everyone has
one. The forecast division is responsible for
the full forecasting system across the country
and making sure it operates properly. The
instrument division is responsible for instru-
mental research, development, procurement
and so on, to make sure, because we use a lot
of it, that they are properly developed and
standardized.

The basic weather division is responsible
for our network and this is one of our biggest
efforts, because data gathering on a very
large scale on a continuous basis is one of our
biggest efforts and takes by far the largest
amount of money in the entire branch. These
networks come under the basic weather
division.

The two remaining divisions, the Climatolo-
gy Division and the Research and Training
Division are the ones where most of the
research is done and hence most of the dis-
cussion today will probably be on the work of
those.
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The Climatology Division, of course, main-
tains the large scale records and the computa-
tional machinery with which to draw out
these tremendous numbers of records. There
are hundreds of millions of punched cards
containing those records and they are piling
up at a tremendous rate.

The Research and Training Division carries
out all the rest of the research, basic and
applied research, particularly in support of
the forecasting and all the training activities.

We run a number of schools and we main-
tain the standards, professional and technical
standards, for the Branch.

In addition, we also operate part of the
forecasting system. Since a large scale com-
puter is necessary for the forecasting as it is
done now the centralized part of the forecast-
ing on a routine real time basis is carried out
by the Research and Training Division, of
course under the terms laid down by the Fore-
cast Division.

On these charts, the numbers indicated at
the top, 2.2, refer to the numbers in your
guide, so this may be of some help in con-
necting it with the guide.

First of all we have the organizational
functions, and the policies that we have deve-
loped over a period of time in connection
with these organizational functions. The first
of these is to use a system of resources where
they are available. I do not think Canada can
afford to duplicate its resources unnecessari-
ly, so that this is a policy with us, to use
existing resources where they are available.
Initially, as you have got from the directors
of other branches within the Department of
Transport, we have a good deal of this kind
of thing. We make extensive use of the
resources of the Telecommunications and
Electronics Branch, particularly, and espe-
cially their electronics abilities and under-
standing, their guidance to us and also pro-
curement and maintenance of equipment.
They also take many of our observations,
since their people in the field are trained to
take meteorological observations. This, there-
fore, saves us having more staff in the field.

Marine services also; we use their facilities.
They operate the weather ships and facilities.

Then the government; we make considera-
ble use, I will not go into details, of course,
of the facilities of the National Research
Council, the National Aeronautical Establish-
ment, and the Defence Research Board.
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We make use also of the universities they
are a resource for us. We make use of their
facilities when they can serve our purposes
and theirs also. Industry, also.

Secondly, going in the opposite direction,
not only do we use their resources, we supply
the resources in return. I think it is necessary
to have this kind of feed-back, so we support
or co-operate with government services and
research where we can make an input to
theirs.

In particular we provide bases, particularly
in the Arctic; most of the Arctic work which
is done uses the bases which we maintain in
the Arctic and the ships, which in turn, are
mained by Marine services.

In addition we provide vast quantities of
data of various kinds, oceanographic, climato-
logical, radiation data and so on, for other
departments of the government particularly.

In addition, we have what might be called
contract work going both ways, where you
have two parties, both of which are getting
something out of the deal. We get greater
value and so do they by co-operating in sev-
eral projects of this sort with Defence
Research Board particularly at the Experi-
mental Station, where we maintain staff and
with Marine Services and NRC and so on.

The next policy is for the building of our
meteorological environment; by that I mean
that if we are going to be fish we have to
have water and it has got to be suitable to
live in. We are concerned with the meteoro-
logical environment; universities must be
healthy, the societies must be healthy, so
must industry. The national and international
agencies within which we must operate also,
so we must ensure that we do all we can to
ensure they are working.

Now with regard to major hindrances: one
of the questions that was asked I think was a
lack of a clear-cut science policy is one of the
major hindrances that we are faced with. The
better the science policy, the more easily we
will be able to operate and the more easily
we will be able to sell our programmes.

Major changes forecast in the future: I
think the main one is that our work is becom-
ing more and more mission-oriented. It has
been in the past a considerable amount of
basic work, for reasons which I will explain,
and we are now becoming more and more
mission-oriented as the results of these
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researches come forward and end up in
services.

Personnel policies: first of all we have poli-
cies for the encouragement of students to
move into meteorology, because we have to
acquire these people somehow and if we do
not encourage them we do not get them. The
first of these is the student assistance pro-
gramme; it is a programme where we employ
at least 75 people across the country, about
half of them in headquarters, and a motiva-
tional programme which is intended not to
get work done but to motivate these students.
So they work with good projects. We have
lecture tours to different universities across
the country to present meteorology and bring
the universities more and more into it and to
interest the students of course. We provide
fellowships; we are providing ten fellowships
this year, which are comparable to the NRC
Fellowships. These are tenable at Canadian
universities for periods sufficient to bring the
bachelor up to the doctorate degree, after
which we hope to hire him, of course.

Our method of acquiring people initially is,
first of all, people with a bachelor’s degree
we will employ, put them through a course in
our own school to give them the professional
background to carry out operational work in
the field. These end up as what we refer to as
metereological officers.

Another plan is the bachelor of metereolo-
gist’s degree; we hire them and send them
back to graduate school for two years and
give them courses during the summers in
between so that he comes out as a highly
qualified professional meteorologist.

Then we also take bachelors with honours
and give them fellowships to bring them up
to the Ph.D.

We have some processes as well for
upgrading their knowlegde; people can be
sent on an education course for Ph.D. or for
Master’s principle requisites, in which case
they go into the master’s programme.

We have refresher programmes for keeping
people up to date, because we have perhaps
the fastest growing science in the world. We
have workshops; we send the people out into
the field to bring people up to date in the
techniques and we provide considerable liter-
ature for people to read in between these
programmes.

There is also the upgrading of the work
level and I think this is important, the use of
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the technologists, because we have now tech-
nologists and technicians doing work for
which we used to require a professional ten
years ago, sometimes even a professional with
a higher degree. A lot of this work is now
being done by a technologist, so that the
professional is free to do professional work,
hence more challenge, and he is happier in
the job.

Then we have the upgrading of the envi-
ronment: if I may take the second one first,
time for international organizations. If the
international organizations, societies and so
on, are going to be helpful, we have to supply
people, give them time to work on these
things and we do this; this is part of our
policy.

The UN specialized agencies; we have a
specific policy where we will allow as much
as four men full time working in the
secretariats, let us say, of these international
organizations at any one time.

With regard to the research policies, pro-
ject establishment and prorities, first of all,
Canada’s needs is our main criterion. If this is
an area where Canada has a need for
research to be done we move in or will sup-
port it.

Commitment to a Canadian scientific pro-
gramme which the government has already
accepted: science policy is not formed here as
to which programmes will be accepted and
which not; we may have a part of this and
hence there is a commitment. I think we have
spelled it wrongly, but at any rate we do the
work; this becomes a higher priority if Cana-
da has an interest in this field.

Canada’s geographical location and size
imposes certain responsibilities as, for. exam-
ple, it is impossible for us not to move into
the field of sampling the high atmosphere,
because we own too much of the geography
of the world and if we do not do it, then our
sovereignty is going to be overruled; other
countries will insist on doing it. We cannot
refuse the world this data, therefore it is
important that we have programmes to obtain
it.

Then, of course, finally there is the need of
the meteorological services themselves for
support, because we have a scientific service
and services which require scientific support,
which we supply.

Contracts and grants: we use all of these
things. Let us take research grants first: first
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of all, the criterion here is to meet the profes-
sors’ goals and not our goals. We have
research grants with the universities and
these meet our goals and not the professors’
goals. There is co-operative research with
joint goals; for our development contracts, of
course, for equipment requirements.

These basically are the policies.

Research output: you can just read that for
yourselves; that is our research output for the
last three years, to give you some idea of
where we stand.

Conferences: I do not want to spend too
much time on that; we go to the usual
meterorological and cross-discipline confer-
ences, some of them Canadian Met Society
and American Met Society and various inter-
national conferences, but we also have some
special ones, cross-discipline conferences,
which are laid down for special purposes
which I think are worthwhile mentioning.

This particular one is an example: World
Metereological Organization and the Interna-
tional Civil Aviation Organization established
a scientific and technical conference in Lon-
don this year to which Canada made a con-
siderable contribution and I think Canada’s
stature went up considerably from the contri-
bution that was made at that conference,
which will result in improved background for
us in international civil aviation, particularly
the supersonic transports which are coming
in.

Then again there are other special confer-
ences, such as the special one held in Vienna
this year, to which again I think we made a
very considerable contribution. This was on
the peaceful uses of outer space and because
of our technical know-how and because of our
satellite technology which can be transferred
and used at relatively small cost by under-
developed countries, we are able to make a
very substantial contribution to a meeting of
this sort, probably more so than the bigger
countries, such as the United States, which
really have big efforts, which cannot be
duplicated in smaller countries.

Obviously I am not going to list all of
these; we gave a variety of facilities, some of
which are laboratories. We have field facili-
ties; we have mobile field facilities; micro-
meteorological trucks which can be wheeled
out and work beside atomic energy plants to
work out the diffusion characteristics before
the plant opens. We have mobile radars,
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maintained of course by the Telecommunica-
tions and Electronics Branch; we have plat-
forms, such as the Arctic stations and certain
weather ships which can be used for other
research work.

Then in the international centres: in the
world of science Canada has been given the
job of doing certain things on behalf of the
world. One of these is the world ozone data
publication; ozone is a relatively small gas in
the upper atmosphere, but highly important,
and Canada publishes on behalf of the world
meteorological organizations the total world
output on ozone data from everywhere.

Similarly, the North American Noctilucent
cloud data publication; these are clouds which
occur in the high stratosphere, two miles up;
we publish these data for North America and
they become part of the world system as the
results of that.

We also operate the national radiation cen-
tre which maintains the standards for radia-
tion and we recalibrate anybody’s instruments
according to these standards on behalf of the
international bodies.

Coming quickly now to the scope of activi-
ty: there is the flow dynamics, the motion of
the air from micro scale clear up to hemis-
pheric scale; we study in all scales from the
surface up to the high atmosphere of say 100
kilometers.

The physicla processes of the atmosphere:
the climate; instrumentation to back these
things up; fringe sciences, which are most im-
portant; they are pollution, hydrometeorology,
ice in navigable waters.

The economic units affected: we affect
practically everything economically; transpor-
tation, land, water, air, sea, supersonic tran-
sports, space, all depend on meteorology.
Agricultural, forestry, water resources, ocea-
nography, atomic energy, fisheries, building
research, NRC, defence. To that you could
add other things: health, and northern
development.

Sample significant projects: just to put this
in perspective, the wind-wave project, which
I think Mr. Ripley indicated, is really a
marine project but it has a substantial
meteorological requirement before the marine
part of the project is finished. This is applied
research, mission-oriented in support of
Marine Services requirements and in co-oper-
ation with Marine Services and NRC.
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The Alberta Hail project: this is a tremen-
dous project; crops are lost continuously
because of tremendous hail; this is basic and
applied research into the structure and phys-
ics of these storms. It is also co-operative with
the Alberta Research Council and the Na-
tional Research Council. It is a scientific
study; part of it is contracted out to McGill
University, so you can see the interconnections
here in this one project.

APT: this is automatic picture transmission
and the pictures which I gave to the Chair-
man here are some of those we obtained with
our own equipment, which can be passed
around so that you can look at them at your
leisure, but with the automatic picture trans-
mission type of thing we can use our own
read out station to read from these satellites
certain types of pictures which we can use in
our own services and many other people need
this information, so there is a whole new
service being developed here. So we have
been carrying out applied research and deve-
lopment to develop a satellite read out net-
work, communications, data processing and
the interpretation for many of these uses. So
there has been throughout this co-operation
with the National Research Council and the
users and the major electronics support for
this has been supplied by the T and E
Branch.

Automatic weather stations: this is an
instrumental type of development which
allows us to move into research fields which
we could not move into a few years ago. We
have major projects in this area in support of
the supersonic transport.

The Canadian Hydrologic project: I men-
tion this because it is a major hydrologic
project. This is part of UNESCO’s interna-
tional hydrologic decade, where they are
going to study the hydrologic cycle, how the
waters of the ocean drop down to feed the
rivers and so on. It is the basis for the whole
of water resources. This project is interna-
tionally set up; it runs from 1965 to 1974 and

there are many co-operating agencies
involved.

The present time—the effect of scientific
activity on the meteorological branch are
basic pressures: new technology creates
demands for services and support and also
creates means for services and support. World
War II and after created many demands for
services; it also created the money, which
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was not available before that and which is
very necessary for the data which are
required for these large scale operations and
the equipment by which one could saddle the
atmosphere. As a result of that we have been
moving into a data gathering phase, where
we use ground based equipment, radar,
radiation networks, ozone networks, for sam-
pling the ozone, micro-meteorological net-
works in respect of air pollution, automatic
stations and then the laser is now moving in
too.

We have airborne sondes, as we call them,
the standard type which measure the temper-
ature and so on, ozone sondes, radiation
sondes, and constant level sondes.

Then there are the airborne type of sen-
sors: research aircraft; surface temperatures
which are measured by radiation sensors so
that you can fly over a lake and measure its
temperature and the satellite, of course,
which is a revolution in itself.

As a result of all the data coming in data
processing technology has moved ahead and
this leads to new analysis methods. Communi-
cations is a part of this radio, teletype, fac-
simile and the satellite itself. The computer is
an electronic computer which now draws the
weather maps that we used to draw by hand,
as well as calculating the forecast for the
future.

Statistical techniques for the handling of
these tremendous quantities of data have
moved ahead and we have helped them move
ahead as part of our research has been in this
field. Data storage and the different types of
analysis to the mathematical modelling of the
atmosphere has also been a part of this.

As a result of all this, there is really an
explosion in meteorological research in all
fields and I think we are now moving into the
theoretical field, because you move from the
new knowledge to the new techniques to the
theory and we are now moving into the
theoretical' part of this. I am speaking of
meteorology as a whole and not just as a
branch.

Part of this depends on the meteorological
departments in universities, a phenomenon in
itself. If you go back before the war, there
was only one department of meteorology on
this whole continent; that was at MIT. There
are now about 40 in the US; a few major ones
in Canada and there are some minor ones in
Canada which could become major ones.



So that this is the environment within
which we are now growing in meteorology.

Thank you.

The Chairman: Thank you very much, Dr.
McIntyre; Senator Cameron?

Senator Cameron: Mr. Chairman, gentle-
men: in looking through this brief it is rather
obvious that the main emphasis is on applied
research, rather than basic research and this
is natural. This makes it I think easier for a
group of laymen like ourselves, because we
get a little closer to the day-to-day problems.

In going through it I was interested, I am
following the outline now, in a comment
which intrigued me a little bit. It could be
serious and maybe nothing, but on page 2,
under Organizational Functions, there is an
implication there I think: how many times
has the Treasury Board turned down projects
and what was the nature of these projects?

Now, this may not be a good question to
start out with, but I was just intrigued by
that, because the scientific establishment of
this department is not large and I can see
where there might be some difficulties, par-
ticularly in the higher levels of scientific
personnel.

Are there any problems there? I just made
a note there: how many times has the Trea-
sury Board turned down projects and what
were they?

Now, this may not be politic to answer
regarding the project, but the point that
occurred to me was that in highly specialized
work I am wondering if the rules of the Pub-
lic Service Commission can be applied as
they are set up today?

Mr. Hewson: Perhaps I could answer that
for the department. This was in reference to
the marine hydraulics submission, but I think
it is a generalized question. The Treasury
Board, as an outcome of the findings of the
GLASSCO Commission, has been attempting
with a considerable degree of success to try
to quantify and forecast future benefits before
embarking on any large-scale programmes. I
think that people working in the research
area have more difficulty in justifying pro-
grammes than some of the more practical
construction and project type applications.

As a generality also, we have not had
difficulty with the Treasury Board in regard
to research; as a matter of fact, we have had
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a great deal of co-operation from them. There
could have been and do occur from time to
time specific projects where they may ask a
question such as “could this be deferred a
year?” if it involves a large expenditure of
money and where the results are perhaps not
going to be well defined. In general this is a
co-operative arrangement and I do not think
it represents any unilateral action by the
Treasury Board; our relationships have been
quite satisfactory.

Senator Cameron: I think the implementa-
tion of the GLASSCO Commission’s recom-
mendations are important; one of the objec-
tives, of course, was to avoid duplication and
waste of funds. I just wondered what the
effect of this is.

Dr. MclIntyre: In this connection as it
affects us and I am sure the others are the
same, the GLASSCO Commission report has
been implemented to a certain extent. It used
to be that in putting forward research activi-
ties the whole thing was looked at at the
higher level activity by activity and perhaps
sliced or altered and you would get back a
programme which might be unworkable be-
cause they had cut out a part which was
necessary to make the whole thing work; this
was poor, but it has been more and more a
matter of looking over the entire programme
and then providing the funds, then allowing
enough leeway so that things can be moved
around.

So I think this type of hamstringing effort
has been disappearing pretty fast.

Senator Cameron: This is really what I
wanted to get at, because people who may not
be knowledgeable in the field doing just as
you said, cutting out an element of the pro-
gramme, might tie up the whole programme,
which underlines the importance of having
somebody able to get to the Treasury Board
to actually give this picture pretty clearly.

It again comes back to the question of the
need for a science policy and who makes the
decisions.

The next one was on page 3; this has to do
with the argument that has been made from
time to time about the keeping of the St.
Lawrence Seaway open, even up into the
Great Lakes.

Now, some people think that it is a waste
of time even to keep it open to the Port of
Montreal. My question is: is there no eco-
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nomic way of ultimatedly keeping the seaway
open and if not, is adequate research being
done on this project? That is the first
question.

Mr. Ripley: I shall try to answer that, Mr.
Chairman, if I may.

The Chairman: It might be a joint answer.

Mr. Ripley: Yes; actually it was not too
many years ago when many people felt and
took the view very strongly that nothing
could be done to provide winter navigation in
some of our navigable waters. The view was
taken, of course, that the forces of nature
were just too large, too strong and could not
be overcome. However, in spite of this,
improved technology in ship operation, ship-
building, new ideas about why we have ice of
certain characteristics in certain areas,
improvements in forecasting the weather,
such as has been explained by Dr. McIntyre,
these things have all shown very definitively
that improvements can be made in winter
navigation.

Indeed, we have evidence of that, that
navigation is virtually a fact in winter into
Quebec City where not too long ago it was
not accepted at all, and indeed there are ships
now going to Montreal where within relative-
ly recent times there were not.

So I would suppose that as we improve our
techniques and more research is done on this
question, and which indeed is now going on,
that further improvements will be realized.

Senator Cameron: Do you think it is likely
that there will ever be a sufficient economic
advantage to justify the cost of keeping the
seaway open?

Mr. Ripley: I will allow Mr. Hewson to
answer that question.

Mr. Hewson: The seaway itself as a trans-
portation system is in competition with other
surface modes, in particular, pipelines, where
there is a large amount of oil presently mov-
ing by water that has the potential of moving
by pipeline, also in competition with railway
and highway networks.

Now, the case for year-round operation of
the seaway I think perhaps Mr. Ripley could
support in detail as to the technical complica-
tions involved and the degree of certainty to
which the season can be extended, but the
economic situation is mot nearly so clear as

navigation of the lower St. Lawrence into
Montreal.
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We are not in a position at this point in
time of having any clear picture on the posi-
tive side of extending the season for the sea-
way itself.

Senator Bourget: The difficulty you will
encounter in leaving the seaway navigation
open all winter will be probably with the
locks. Have you made any research or any
studies so as to overcome that difficulty?

The Chairman:
question.

This is a technological

Senator Bourget: Yes, but it enters into the
field of research also.

The Chairman: Yes, but not economics; it
may at the end. Everything at the end is
economics.

Senator Bourget: Well, it followed on Sena-
tor Cameron’s question.

Mr. Hewson: Well, Mr. Ripley can refer to
the subject at any rate, and outline what has
been done.

Mr. Ripley: Actually there are a good many
ideas explored focused on this very question
and you are correct in saying that the lock
areas, taking the case of the problem that
lock areas definitely are the critical area as
far as the seaway portion is concerned.

The seaway authority for its part has done
and is continuing to do a great deal in regard
to removing the ice out of the lock areas and
as a result there has been some modest exten-
sion in the navigation season. If my memory
serves me correctly, in the approximately ten
years that the seaway has been in operation
there has been an extension of the season into
December of the order of two weeks I would
say. Some of this has been good fortune, due-
to the weather, but on the other hand some of
the improvements in new techniques have
been of considerable help as well.

As to where we go from there, I frankly
cannot say. There are thoughts expressed in
many areas for heating the water and this
kind of thing, sitting thermal generating sta-
tions, atomic power stations near these criti-
cal areas, but we in our area are certainly not
doing anything in the way of research on this.

There are other people, I believe the
Defence Research Board and possibly the
National Research Council are doing research
on this very point.

Senator Cameron: Relating to that, I have
another question and it is on page 6, referring



to winter navigation in the St. Lawrence: how
long is the closed season now, and is it eco-
nomic to keep the port open up to Montreal?
You say it is up to Quebec a good part of the
winter now, but ships have been coming into
Montreal increasingly in recent years.

Is it a month, six weeks, two months?
Senator Bourget: All winter.

Mr. Ripley: I think it is correct; if you are
from Montreal you would say it is never
closed.

Senator Bourget: I am from Quebec.

The Chairman: If you are from Halifax,
you would say that Montreal is always open.

Mr. Mclntyre: In this connection, it might
be of interest to know that the satellite is
becoming a useful tool here; one of the pic-
tures I brought up shows the ice piled up on
the eastern side of the lake and you can see it
in the actual picture.

Senator Cameron: Every innovation has its
side effects; what would be the effect if we do
get the winter navigation into Quebec City
and to Montreal? What will be the effect on
the Atlantic ports? That is one thing.

Secondly, the new trend in the bulk carri-
ers is to the huge, 200,000, they are talking
about 300,000, in fact the Japanese have a
500,000 ton carrier in the works. Now, the St.
Lawrence Seaway, the ports of Montreal and
Quebec are not likely to be affected by this
type of bulk carrier; they would never take
those, or would they?

Mr. Hewson: Perhaps I could speak to that,
Mr. Chairman: the present channel, and Mr.
Ripley can confirm this, in the St. Lawrence
is maintained at 35 feet and we have under-
taken some preliminary studies as to the pos-
sibilities of going to 39 feet and to 45 feet.

Thus far we have not been able to prove an
economic case for this, so that the bulk carri-
ers which will be deep draft vessels, the pres-
ent ones are, will be berthing at a limited
number of facilities on the eastern seaboard.

On the other hand, the container ships
which are also developing very rapidly may
be expected to penetrate the St. Lawrence, as
far as Montreal at least.

So we have these two developments pro-
ceeding somewhat differently.

Senator Cameron: There has been some
discussion in the papers and at some govern-
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ment levels about the building of a huge new
port capable of taking the largest ships in
New Brunswick.

Senator Bourget: And Halifax; which has
to do with the land bridge most particularly.

Senator Cameron: Yes, that is right, but in
the foreseeable future would you not antici-
pate that large bulk carriers would come up
as far as Montreal? They might come to
Quebec.

Mr. Hewson: We could not provide an eco-
nomic basis for creating the channel at the
present time; not only are we faced with the
competition from our own Canadian ports,
but also the large American ports which are
geographically closer to the centre of Canada,
so that I do not believe that in the near
future there will be any case for a substantial
deepening of the channel to accommodate this
type of vessel.

Senator Bourget: I understand that it might
be difficult from Quebec to Montreal, because
the channel is narrower there and the depth,
as you say, is around 32, 34 feet, but to
Quebec City as I understand it, there is only
a stretch there, the south channel could be
developed there; I understand that your
department is looking into it, so I am won-
dering if you are making research for big
ships, deep draught vessels that could come
up to Quebec at least if some area and this
area in particular down from the Ile d’Or-
leans, let us say, down to Riviere du Loup,
you have got deep sea there, so I was won-
dering if some studies had been made or will
be made to get this transportation up to Que-
bec. Up to Montreal it may be, as I said,
more difficult.

Mr. Ripley: Yes; I shall be pleased to
attempt to answer that question: it did not
come out clearly in our brief, but I should
explain that a substantial research endeavour
is underway in respect to the very points you
are bringing up. East, or northeast from Que-
bec in the River beyond Ile d’Orleans, there
is of course this limiting section and at the
present time we have a group of people who
are actively engaged in analyzing it from
every standpoint to see if there is an econom-
ic way, I mean a minimum cost manner in
which we can keep that channel at the depth
which would be indicated by the demands for
ships upstream at that point. So this is indeed
going on and I believe when Mr. Hewson
referred to economics it would be a case o:_)t
comparing, as well as the general economic
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position country-wide, the costs of whatever
we are proposing relative to the benefits
which would accrue.

So our engineering activity and this
research activity is actually a part of the
benefits cost analysis and these things are to
some extent a continuing type of activity
within the department.

I might, just to clarify one further point on
this of particular interest in this area, say
that there is a tide and ships of draughts up
to 45 feet can now come to Quebec City if
there are facilities there, if there are cargoes
for them.

Senator Bourget: Yes, I understand that
CPR is looking into it and CPR has some
plans to establish a container project there
near Quebec.

I understand also that National Research
Council has a model being made, a model
for some years now, to study the feasibility. I
do not know as far as the economics are con-
cerned, but as far as the technical problem is
concerned, National Research Council have
made a model and are working on it for some
years now. The Quebec area has been waiting
for that study to come out with some results
because, as we go along and as you know,
there are bigger ships coming down to
Quebec.

The Chairman: Are you aware of these
studies?

Mr. Ripley: Yes, Mr. Chairman; I made
some reference to this National Research
Council study in my brief statement and as a
matter of fact there are various things in our
general brief which cover the same point.

The model study activity to which you have
referred is a project initiated by the Depart-
ment of Transport and The Research Council
were invited to undertake what I would call
the scientific part of this. We provide the
funds in DOT votes.

This model is now well along; it is a large
model, I assure you. It represents a section of
the river from Montreal to Father Point. It is
a tidal model; it is a very involved model and
we hopefully expect to get the answers that
you too are seeking when this model is in
operation. '

As a general comment on this particular
study by National Research Council I might
add at this point, Mr. Chairman, that when
we undertook this study we had two objec-
tives: one was to solve these transportation
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questions which the Department has an
interest in; the other one was to provide an
environment for the development of expertise
in marine hydraulics associated with the
extra-marine . problem and I am indeed
gratified that we have achieved the second
objective already, because if anyone wishes to
examine the activity that is going on in res-
pect to this model they will be convinced that
it is becoming an extremely fruitful source of
specialists in the coastal extra-marine
hydraulics field.

Senator Bourget: Is it the intention of your
department to start to work on dredging, or
doing some work in the south channel,
because, as you know, the north channel is
not too safe and there have been many acci-
denis there. As a matter of fact I was one of
the victims one day when our ship was sunk.

So I was wondering if the department
intends after your research being made that
you dredge or do some work so that the navi-
gation could use the south channel?

Mr. Ripley: I can only answer, Mr. Chair-
man, by saying that it is part of the study.

The Chairman: We are going more and
more into policy questions now.

Senator Cameron: Yes, I realize that. Just
one that relates to it: under your research
projects you mention the Champlain water-
way feasibility studies; what stage has this
reached?

Mr. Ripley: That study referred to here has
been completed. It was a study undertaken
for the International Joint Commission; the
Department of Transport participated in the
study in view of the internatinal aspect.

As I say, the study has been completed and
the Commission I believe has actually made
its report. The study was directed towards
the evaluation of various improvements in the
waterway for deep draft navigation and I
believe the conclusion was that there were no
benefits that would match the costs. Accord-
ingly there was no recommendation to do
anything on a large scale for navigation.

I believe there is also, or continuing within
the department, a study relating to the
recreational improvement of the waterway.
This has not been completely resolved, but no
doubt there will be a report on this in due
course.

Senator Cameron: Well, you have given me
the answer I wanted to elicit, namely there is
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not likely to be any development in that area
for some considerable time, if ever.

Could we switch now a little further along,
to again page 6, the Great Lakes Water Di-
version Studies. We read from time to time of
very large projects for diverting water all
over the shop; one proposal is to divert water
from northern waters into the Great Lakes
and raise the lake levels. This would have
some effect on the seaway and some people
say it would also be a tremendous advantage
to the city of Chicago.

What about this?
The Chairman: This is an old one.

Senator Cameron: Yes, but it is coming up
with increasing frequency.

Mr. Ripley: Mr. Chairman, I can only give
a sort of a general indication of what is going
on in this particular area: there is a study
under the direction of the National Joint
Commission again, the one that you have
referred to, the one for the Great Lakes, and
in the context of the study all these diversion
schemes in and out of the Basin are being
examined. I think that is about where we
stand on that; there will be no stone left
unturned, I am sure, in the Commission’s
study. They are making an extremely thor-
ough investigation and in due course we shall
know what the answer will be.

Senator Cameron: The reason I am putting
some emphasis on these questions, with Sena-
tor Lamontagne says are quite far into the
policy area, is because of the kind of lead
time required to get the work done. Now, it
may be ten years, fifteen or twenty years,
therefore it is important that some group
have a complete picture of what is going on,
what is likely to go on, and the likely out-
comes of certain studies; this is the reason I
think it is important to get the picture of all
of these projects now in order to help formu-
late science policies later on.

Mr. Hewson: Perhaps, Mr. Chairman, I can
make a supplementary comment in that con-
nection. Part of the work of the International
Joint Commission, under one of the divisions
studying the problem has been to create a
mathematical simulation of the whole water-
ways network. This model has now been
completed and is being tested for various cor-
relations. There are some preliminary indica-
tions coming out but I think it is a little early
to make a statement. In general the level of
the water in the total system is now tending
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to maintain itself and some of these problems
that you spoke of earlier with respect to
Chicago are not as critical at the present
time.

However, the outcome of operating with
this model will, I think, provide adequate
lead time in association with some of the
work that Dr. McIntyre made reference to,
ice forecasts, and actually water budgeting
that is now possible through satellite data; it
will be possible to have an adequate lead
time to bring about diversions of water from
the Hudson Bay watershed and what not in
time to deal with the situation.

Senator Cameron: I have some other ques-
tions, but I am prepared to leave them out of
this section now, unless someone else has
something else.

Senator Kinnear: Mr. Chairman, I was
going to speak about the research being most-
ly done from Montreal east and I was won-
dering what research you have done in the
Great Lakes area?

You have spoken about locks, but I think
you were referring to the locks that are east
again and not the locks in the Welland Canal.
I have a whole flock of things running
through my mind that I wanted to ask,
because you have left so much information
with us that it is hard to get it all answered
that we think about.

Also, Mr. Hewson, I was wondering are we
not at high water now? The water is the
highest in many years on the lakes, and that
helps navigation greatly. What about raising
the level at low water time?

All these questions are running through my
mind but first I would like to know if you are
doing any research other than the model of
the new Welland section of the Welland Ca-
nal? What about the research you are doing
from Montreal west to the southern Ontario
Great Lakes?

Mr. Hewson: Mr. Chairman, the model that
I referred to earlier, perhaps you are speak-
ing of a different model, was a systems model
of all of the rivers emptying into the Great
Lakes Basin, measuring the flow of these riv-
ers and measuring the water resources in the
hinterland supporting the rivers and actually
maintaining a running inventory of water
resources with ability to forecast into the
future as to the changes in levels. This is
what is contemplated in the model.
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With respect to the St. Lawrence or to the
seaway itself and to the locks and facilities in
the Great Lakes, there has been an inter-
departmental committee studying the need
for expansion of the locks or twinning the
locks in keeping with the increased demands
of shipping. The traffic forecasts, etc. have
been completed; the committee’s report is not
yet ready for publication, so that I am not
free to comment on it at this time, but there
is almost a continuing study being carried out
in regard to the facilities of the seaway.

The last impact that was made on the sea-
way was with the installation of marine
traffic control. This brought about a quite
substantial increase in capacity and allowed
more lead time for expansion of facilities.

Running in parallel with this capacity
increase, which was the result of research,
has been the gradual replacement of smaller
lakers by larger vessels designed to exactly fit
the locks and achieve the optimum capacity.
With both of these trends working, the effect
has been to extend the usefulness of the pres-
ent facilities quite considerably into the
future.

Senator Kinnear: Yes, I realize that.

Mr. Hewson: Now, if I could answer the
further questions, there is another inter-
departmental committee studying the harbour
facilities around the Great Lakes; a good deal
of work has been done in the Toronto area
and some of the other ports and harbour
facilities. This is a continuing operation
where the federal government funds certain
improvements as the need for them becomes
apparent.

Senator Kinnear: Thank you; there is a
great deal I would like to ask as we go along
but as I think of it may I ask this question:
about two weeks ago Upper New York state
seeded the clouds for snow, Dr. MclIntyre,
and it was quite successful. Are we doing
anything like that in Research?

Dr. McIntyre: I can tell you a little about
that is going to come anyhow. One of the
Environmental Science Services Administra-
tion in the United States under the direction
of its Cold Physics Laboratory, which is at
Boulder, Colorado, with Dr. Viking in charge
of this.

We are well aware of it; we are not doing
anything on it, but we are watching theirs
very carefully; the water resources side of the
department is watching it very carefully too.
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What they are trying to do is to determine
whether it is possible to redistribute the snow
that is going to come anyhow. One of the
problems on the south side of the lake, and
we get it on the lee side of Lake Huron, is
with cold air coming across from the north
across Lake Erie and Lake Ontario. The heat
from below, because the lake is relatively
warm, at least it is above freezing, causes
strong evaporation to take place, giving con-
vection and moisture which dumps a lot of
snow on the south side.

Senator Kinnear: Buffalo gets several feet
and we get very little.

Dr. MclIntyre: What they would like to
know is whether they can seed it at the
appropriate time and spread the snow over
several miles instead of dumping it in one
place. It is really to determine whether this is
possible.

Senator Kinnear: Thank you.

Senator Cameron: Mr. Chairman, I will not
get into the Meteorological Branch, because
the questions come thick and fast there, but
on page 21 at the bottom of the page, you
point out that Canada spent $5,000,000 in
1967, whereas the United States spent $278,-
000,000 on this.

Now, this is a huge difference and I am
wondering can you suggest what you think
would be a reasonable target for Canada,
because increasingly we are running into
problems which it appears that a greater
knowledge of meteorology might be able to
make a very great economic contribution to.
I am thinking of hail suppression, rainfall
control and all these sorts of things and this
looked to me to be a very small amount of
money, particularly in relation to what the
Americans are spending.

Dr. Mclntyre: Yes, it is; I do not think I
can give you what I would consider to be an
appropriate figure. I really have not thought
of it deeply enough to give you a considered
figure.

We really recognize also that it is much too
small. This figure, incidentally, of course,
includes the entire Canadian effort, the vari-
ous parts of government and the universities.
I think some of this has taken care of itself to
some extent; that is to say the universities,
for instance, are in a rapid growth stage.
They started well behind the American uni-
versities; it is only within the last eight years
or so that the Canadian universities have
really moved ahead in this field.
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So that I think that being you might say a
gold stake, it will continue. So that what the
government really needs to do is to make
sure that these universities are funded for the
kind of research that they dream of, that we
give them sufficient money through, perhaps,
the NRC or our own grants programmes, but
that kind of government grants programmes
to make sure that they have enough.

In addition to that there is, of course, the
governmental type of research; programmes
in Canada tend to cost more per person,
because we own so much territory and we
have to sample over large territories and
bring it in over large distances in many cases.
This costs a considerable amount of money.

Senator Cameron: In terms of the money
spent, I know that if you were to ask to be
allowed to double your budget now you
would probably be turned down by Treasury
Board, but another way of getting it is to
provide a tabulation of the things that need to
be done, a sort of calendar of projects. I am
not sure what these would be, although I can
think of some. If your department and your
associates were to prepare the kind of projects
you think we should be working on in the
next 10 or 15 years in all of these areas, then
you could start working backward from that
as to the kind of financial support you would
need. It might help to get more money for
this area, because I am not sure we are devel-
oping it as rapidly as the needs of the time
dictate.

Senator Kinnear referred to cloud seeding,
and she talked in terms of snowfall, but we
are concerned about rainfall, the distribution
of rainfall, and so on. Some work is being
done in hail suppresion, particularly in
Alberta. I would like to comment on your
evaluation of how successful it is, because the
Denver people came up with one set of an-
swers that seemed to satisfy the farmers pay-
ing for it, and I believe the report from the
Meteorological Branch was negative.

Dr. MclIntyre: I do not think “negative” in
the sense we did not say anything, but we
have made no statement it was unsuccessful.
This was a commercial project. We have done
enough evaluation tests to realize the tremen-
dous difficulties in coming up with meaning-
ful evaluations. Even with properly controlled
scientifically designed experimentation, it is
extremely difficult to get meaningful results.
To take somebody else’s project without com-
plete information of the way the whole thing
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was constructed and measured, and the fact
the thing changes year by year so that it
expands and contracts and moves around, I
would not like to say a thing about how
successful it was. So, we have -carefully
avoided making any statement on the accu-
racy of their work, but we hope it was good.

Senator Cameron: You continue to observe
it?

Dr. Mclntyre: Yes, but we do not anticipate
being able to get results from that. There is
the possibility that within the next year or so
we may be moving into a seeding activity in
our Alberta project with the Alberta
Research Council. We have been operating
there for nearly 15 years, trying to build a
model of what goes on inside a hailstorm. We
are at the stage where we would like to tink-
er a little with some of the mechanisms and
control work being done there, but I would
anticipate it would be some years, even with
that, before we would be able to state just
how much we have been able to achieve.

Senator Grosart: I have had some difficulty
in trying to discover from the brief what is
the total expenditure in R and D by the
department and how it is distributed.

We have the $5 million figure which comes
from the Science Secretariat, on page 21. This
is obviously a guess at the total expenditures
in this area. I presume this is only in the
meteorological area.

Dr. McIntyre: Yes.

Senator Grosart: But I do not find a state-
ment in the brief as to the total amount you
are spending on R and D and how it is dis-
tributed, say, between in-house, universities
and industry.

Dr. Mclntyre: 1 am not sure I can answer
that in that way either. Unfortunately, we did
not prepare the brief in the form you wanted
it. We did not have the complete information
at the time.

Senator Grosart: Perhaps I could say this,
that scattered throughout the brief we find
various figures, not conflicting figures. At
page 37 it mentions $300,000 for the Met.
Branch; a million and a half dollars, on page
78, by the Telecommunications and Electron-
ics Branch; $700,000 on page 46, by the Trans-
portation Policy and Research Branch. These
figures are not very helpful unless they are
pulled together.
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Dr. Mclntyre: I agree. We did not have
your instructions when we prepared this and,
unfortunately, we have not given you the
information we can give you.

However, first of all, let me say a word or
so on some of the figures. The $5 million is
not the Meteorological Branch; it is supposed
to integrate meteorology in Canada from all
sources.

Senator Grosart: It is in their part of the
brief.

Dr. MclIntyre: Yes. The figures given in this
Appendix 2, which you have referred to at
page 37, are figures in support of scientific
activities outside the branch which we fund.

Senator Grosart: This is only one branch.

Mr. Hewson: Mr. Chairman, might I just
say
between actual operational activities and
research activities. They tend to merge in the
Department of Transport. We have not
attempted, and it would be a fairly time-con-
suming job, to compile a figure. These briefs
you have are not the complete picture of the
research carried out in the department. These
are briefs pertaining to units carrying out a
significant amount of research. In respect to
this it would be a relatively simple matter to
add up their budgets and produce a figure.
We could perhaps give this to you today but a
total, meaningful figure for the department
would take some examination and investiga-
tion to produce. That is in respect of research
activity.

Senator Grosart: I appreciate your difficul-
ties, but this is the Science Policy Committee
and one of the things we are concerned with
is the total R and D expenditures in Canada,
particularly by the Government, and perhaps
one of our tasks is to advise the Government
as to whether this is adequate or otherwise.
We cannot do this unless departments are
prepared to give us at least an informed
guess. I appreciate the fact it is difficult to
isolate R. from D. basic from applied,
applied from technological and innovation.
Everybody has this problem, but most of the
other departments have tackled the problem
and have come up with figures.

I would suggest, not necessarily now, but
in the near future, it would be worth the
effort. It might be time consuming, but I
would suggest to you that if you are going to
have science policy in the department, this

it is rather difficult to draw a line,
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job should be done. You should know. The
deputy minister should be able to come here
and say, “This is what we spend on research
and development, and this is why.”

If I could foliow that up, we have the state-
ment—again, I think in the Meteorological
Branch, on page 21—that there is a trend
towards a decrease in expenditures on R and
D. This seems to be supported by some of the
figures in your tables where the figures are
projected. On page 78 there is a projection of
figures into 1974 as to the operating and capi-
tal funds to be expended by the Research,
Development and Programming Division, and
which show, in effect, no increase. In fact,

the figures show a decrease in expenditure in
1973-74 over 1968-69.

Dr. Mclntyre: These are figures for another
branch, I think.

Senator Grosari: Yes, and I mentioned the
branch. Can you comment on the fact that at
least one of your branches sees a decrease in
R & D expenditures in the future? Does the
department as a whole expect this? Is the
statement on page 21—no, it is not page 21. I
might mention here that one of the problems
I have encountered in studying your brief—
and I am not criticizing—is that it deals with
the branches one by one, and one has to keep
looking back in order to see to what branch
certain statements apply.

The Chairman: I think, senator, that it is
useful to have this kind of a breakdown. I
agree completely that we should have an over-
all view, but it seems to me that it is very
useful to have the information set out in this
manner.

Senator Grosart: What I am asking for is
an indication of what is likely to happen in
research throughout the department. Are we
going to see a decrease or a standstill in
research expenditures within the department
by 1973-74 as compared with this year? If so,
why? There may be reasons for it.

The Chairman: There are various reasons.

Mr. Hewson: Let me say, first of all, that
we will undertake to provide you as soon as
possible with a total figure covering the
research activities of the department as a
whole. This is a rather difficult figure to come
by, but we will have it for you as soon as
possible.
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Senator Grosart: And if you can, will you
break it down into the performance areas as
well as the funding areas?

Mr. Hewson: Yes, we will do that, sir.

So far as the apparent trend of reduction in
expenditure on research and development is
concerned, I think Mr. Williamson should
comment in respect to Telecommunications
and Electronics. He can explain that part of
this branch has been broken off and given to
the Department of Communications, and
there has been a consequent shift of expendi-
tures. There is also a corresponding trend in
the shift of expenditures in the creation of
the new Research Division of the Canadian
Transport Commission. So, in viewing the
research expenditures by Transport in their
proper context you have to look at what is
being done by the Commission and by the
Department. We will produce for you the
total of the Department’s figures, and I am
sure the Research Division will have current
figures and forecasts for their expenditures.

Senator Grosart: That will be very helpful.
May I ask a few more questions arising out of
this? Are there at the moment any real cen-
ters of research excellence in our universities
in the whole transportation field? I am not
speaking now of meteorology, but of the
whole field.

Dr. Mclntyre: Well, meteorology is consid-
ered a physical science.

Senator Grosart: I might say that more
than 40 years ago, when I was an under-
graduate, we had a course on transportation
under Professor Jackman, I think, and we
were told that anyone who left the university
without having a good grounding in the
science of transportation would not be fit to
live in this country. Have we centres of
excellence in the transportation field now in
the universities?

Mr. Hewson: Perhaps, Mr. Chairman, I
could comment on that. We have been fund-
ing a centre at the University of Manitoba,
which has grown up gradually. At the present
time our assistance to this centre is of the
order of $50,000 a year. We have a considera-
bly smaller program at the University of Brit-
ish Columbia, not on this “centre of excel-
lence” principle but in the way of assistance
to individual students’ research and fellow-
ships in transportation in general. That is
being administered by the Transportation
Economics section there.
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Both the Commission and ourselves have
been dealing with a number of other institu-
tions. The University of Waterloo is desirous
of setting up a centre of excellence in trans-
portation planning, and we have been in dis-
cussion with them. As a matter of fact, these
are the only three programs of any size that
are going on at the present time.

There is, I think, not a general awareness
among all of the universities, and this is
going to be corrected by means of letters that
will go out jointly from the Commission and
ourselves informing them of the availability
and extent of federal Government support.
With the formation of the new Transportation
Research Division in the Commission, an
advisory council was appointed, drawn from
the academic and business community right
across Canada. These people are bringing
some very good and constructive ideas to
bear on the direction in which research
should take, and the type of assistance that
should be given to universities at this point in
time. To summarize, there are not very many
programs moving, but we expect this to
change quite radically in the next two or
three years.

Senator Grosart: The Science Council
seems to put transportation second as a prior-
ity for national goals in research. Is it really
so that we have not a top flight transportation
facility in any of our universities?

Mr. Hewson: Perhaps I could have either
Mr. Peel or Mr. Conboy from my branch
speak to this point. They have been inter-
viewing at the wvarious wuniversities for
recruitment purposes quite recently. Would
you care to comment, Mr. Peel? Mr. Peel is
the second from the right, and he is the chief
of the Railway and Highway Economics
Division.

Mr. A. L. Peel, Chief, Railway and High-
way Economics Division, Transportation Poli-
cy and Research Branch: Our interviewing
has been in the field of transportation
econimics, and there are a number of people
coming out of the University of British
Columbia in this field at both the Bachelor’s
and Master’s level. The centre at-the Univer-
sity of Manitoba unfortunately has not been
going for a long enough time for there to be
too much output from it. We are not involved
particularly in transportation engineering
people who are coming out of centres like the
University of Waterloo. We have to go to
other places to get transport economics peo-
ple, because the demand in Canada is far in
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excess of the supply. We have been going
down to California, to Berkeley, and to
Indiana, which is where the large centres in
transportation in the United States are.

Senator Grosari: Are there recognized cen-
tres in the United States in respect of which
you can say: “Here is a university which is
really the place to go for transportation
research or transportation science”?

Mr. Peel: Yes, there are recognized centres
but, surprisingly not too many. I would sug-
gest that there are probably five or six so-
called centres in the United States.

Senator Grosari: Transportation looms
rather larger as a problem in Canada in
terms of our productivity than it does in the
United States, and yet we have not a centre
of excellence. I am amazed at that.

Senator Cameron: I can say that one of the
most knowledgeable people in Canada on
transportation economics is Dr. Hue Harries,
who is now a member of Parliament. He car-
ried out many studies for the Government of
Alberta not only in respect of railroad trans-
port, but also bus transport and pipe lines.

Senator Grosart: We have men like Lorne
MacDougall of Queen’s. I am surprised that a
centre of excellence has not grown up around
men like that. He has been an expert on
transportation all his life.

The Chairman: You ask him.

Senator Bourget: What about MIT? I
understand that MIT get grants of about $90
million from the U.S. commerce department
and that they are making a lot of studies.

Mr. Peel: There are a number of centres in
the United States, such as the transportation
school at Northwestern.

The Chairman: If we could postpone this
discussion I think we shall have some oppor-
tunity to come back to it this afternoon, and
more especially tomorrow on the question of
existing teaching facilities in the field of
transportation.

Senator Grosart: I have another question
arising out of the interesting discussion at
the bottom of page 31. This in on the general
theme, I would say, of the problem of the
input of science into national science policy.
On page 31 we have the recommendation that
a science policy should aim at greater partici-
pation of scientists in the establishment of
national goals. On page 33 we have the state-
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ment that there should be a federal Govern-
ment agency charged with the responsibility
to predict the general trend of demands on
the Canadian scientific community. Is this a
suggestion that this federal Government agen-
cy should be a department of Government
headed by a minister?

Dr.. Mclntyre: No, sir. Perhaps I could
answer that, this being our submission. The
purpose of putting this in was that lacking
other guidelines, which we did not have at
the time, we were following your own terms
of reference and trying to make some helpful
comments.

The Chairman: At what time did you
receive the guidelines?

Dr. Mclntyre: Last Friday, sir.
The Chairman: Only last Friday?

Dr. MaclIntyre: Yes. I am sorry, but there
must have been some problem within the
department. I suppose the problem was our
being in Toronto. At any rate we did not
receive them.

The Chairman:
August.

They were circulated in

Dr. MclIntyre: I realize that.

The Chairman: It is a lack of communica-
tion.

Dr. Mclntyre: I am sorry about that. We do
not quite fit your terms here. Coming back to
the question, the intent was not to in any way
specify what this agency would be, but mere-
ly to say that something like this would be a
help, whoever was able to do it satisfactorily.

Senator Grosart: I might say that I was
very taken with the discussion on these pages.
It is one of the best we have had, in my view.
Then it is suggested that there should be the
linking of resources for research to gross
national product. The Science Council said we
must not fall into this trap of linking gross
national product to scientific expenditure.
This would seem to be a contrary view, and I
must say I agree with the contrary view.
Have you any comments to make? This comes
out of my opening remarks about the impor-
tance of knowing exactly what you are spend-
ing on research and development, with its
relation to gross national product or to any
other global figure in the Canadian budgetary
picture.
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Dr. Mcintyre: The intent of this statement
was really to say that a certain portion of the
product of the country should be returned
back into research in order that you are not
completely living up to your total resources
but would be building for the future. Wheth-
er the GNP index itself is the proper index I
would not care to say, but it should be some-
how related to the economic health and pro-
ductivity of the country, simply on the basis
that the more productive you are the more
able you are to turn a certain amount back to
do this, and the percentage basis would seem
to be a reasonable sort of approach to use.

Senator Grosart: Thank you, sir. It is a
statement with which I agree entirely. On
page 26 there is a reference to air pollution
and to your co-operation with other Govern-
ment agencies. What Government agencies
are in this field as far as your department is
concerned?

Dr. MclIntyre: Air pollution cuts across so
many different departments and so many diff-
erent kinds of interests that a degree of col-
laboration is essential. We have received from
the Treasury Board authority to operate with-
in a certain field in the sphere of air pollu-
tion; that is, certain areas of activity are ours
by rights, so to speak. These certainly do not
cover the whole field of air pollution by any
means. In fact, the people most concerned are
probably those in Health. Federally at least it
is the Department of National Health and
Welfare with whom we work most closely. In
fact, we have assigned a man, who works
here in Ottawa but whose boss would be in
Toronto, whose job it is to sit in the air
pollution branch of the Department of Na-
tional Health and Welfare in order to know
what is going on, assist them with their prob-
lems, to do research as far as we can do it
with direct support, and feed back other
problems to uys. The head of our
micrometeorology unit maintains a very close
liaison with those in the Department of Na-
tional Health and Welfare.

We have field arrangements, because many
of the problems originate in the provinces
rather than federally, particularly from the
municipalities. They usually come back to us
through the provincial health departments
and back to the federal health department to
fund. When this happens they can come to us
and we give them advice on both aspects, and
it may end up with them putting up a 300
foot tower fully instrumented to .gather
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meteorological information which comes back
and which we process in our own machine
processing, and’ we would deal with it as
though it were one big project.

There are some other specialized areas
which might be worth mentioning. One is
atomic energy such as when you set up an
atomic energy plant, particularly now that
they are becoming quite common, for produc-
ing electricity on a commercial basis. Take
one plant established at Douglas Point. When
you set up plants like this you must know
what will happen to the material you put into
the air; you cannot take a chance. It may be
all right, but you must have people able to
say that it is all right otherwise the problems
that arise are too difficult. When this happens
we send a mobile team out and have diffusion
cites on the spot to determine what pollution
characteristics can be expected in that area so
that the operating unit will know what the
pollution problems in the area will be. We
work very closely with Chalk River on all
their problems too.

Senator Grosart: Is your activity in this
area entirely in the research field or do you
have any control authority?

Dr. MclIntyre: No, we have no control au-
thority. We are advisers and consultants. We
provide expertise. We also process some data
but we do not have any control.

Senator Grosart: In the field of water pollu-
tion the Government has given the overall
responsibility for co-ordination to the Depart-
ment of Energy Mines and Resources. Has
any department or entity been given any
overall responsibility in the field of air pollu-
tion?

Dr. MclIntyre: No, sir. No government
department has complete authority in the
field of air pollution. There are many depart-
ments with interests in it, but no department
that has particular control. This may be part-
ly because so much of it is really a provincial
matter rather than federal. As is also water
pollution.

Senator Grosart: We were told by Dr.
Solandt that there are 228 official entities
dealing with water pollution. Could you haz-
ard a guess as to how many are dealing with
air pollution?

Dr. Mclntyre: By entities do you mean
organizations of one kind or another?
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Senator Grosari: Organizations with some
official responsibility.

The Chairman: There must be really more
than that, because all municipalities in Cana-
da have something to do with pollution or
should have. :

Senator Grosart: I am taking Dr. Solandt’s
figure. I started with 28 and he corrected me
and said it was 228. Is it the same kind of
multiplicity as in the air pollution field?

Dr. Mclntyre: I would say it is comparable.
Whether it is equal I do not know. Certainly
all municipalities are interested in it, and
even industries, because it affects so much
how they are going to operate. After a while
they are going to have to change their meth-
ods of operation because pollution levels must
be maintained at a certain point. So, everyone
has an interest.

Senator Grosart: Would you say there is a
reasonable degree of co-ordination of govern-
ment research or government-funded research
in this area?

Dr. MclIntyre: I am unable to say as to the
whole field of air pollution. There is a reason-
able amount of it with regard to the meteoro-
logical aspects and I think it is not too bad
for our present stage of development.

Certain universities have competence in the
field and can provide advice and consultation
on request by people in those areas. I think
people who want advice on the meteorological
aspects of it can get it, and I think there is a
reasonable degree of research and develop-
mental work going on in that aspect, but on
the total air pollution part I could not really
say because it is so much out of my field. I
would be misinforming.

Senator Grosart: I think you are very wise
not to hazard a guess. One final question, Mr.
Chairman. On page 42 there seems to be a
suggestion that, like some other departments
who have been before us, you are having
some problem with the Public Service Com-
mission categories. On page 44 you say:

The salary differentials existing
between researchers and research
administrators are not great; for exam-
ple, an Economist 6 (Researcher) is paid
approximately -9 per cent less than an
Economist 7 (Research Administrator).

And it continues on. Are you having some
problems in this area?
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The Chairman: There is, I think, a more
direct and more specific grievance which has
been raised by your branch in that you say
you are trying to be recognized as a kind of
multi-disciplinary branch or service while at
the same time the Public Service Commission
persists in trying to restrict you to economics.

Mr. Hewson:
questions.

If I might reply to both

The Chairman: I am just quoting more or
less from the report.

Mr. Hewson: In reference to your first ques-
tion, senator, we do not view the small differ-
ential between a research administrator and a
researcher as being bad. We feel that
researchers should be paid as much as they
can be to bring the most competent people
into the area. The one specific problem we
did list was that some departments of govern-
ment coming under the Public Service Com-
mission have difficulty in establishing clas-
sifications for positions, whereas some of the
other branches of government, such as the
Defence Research Board, are able to
administer their own classifications. They
have a little more flexibility in structuring
jobs to suit people who are available and to
suit the disciplines and needs of the branch.

In our particular branch we have been
heretofore restricted mainly to economics.
This says that if a promising young man
comes along with perhaps very good training
in mathematics, operational research or geog-
raphy, without the necessary economics
courses, we are unable to offer him sufficient
salary to attract him because he is judged on
the basis of his economics training, and this is
not necessarily relevant to our problems at
the time.

The Chairman: Yet your research program
has been equally divided between economics
and engineering. How do you accomplish
that?

Mr. Hewson: We tend to have engineering
done by contract consultants. We have had
one or two engineers in the branch and we
have people with training in other than
economics, but it is a somewhat difficult prob-
lem. You did ask for problems and we set this
out. We are in the process of negotiating with
the Public Service Commission and I feel that
this situation is going to be cured, but at the
time of putting in our brief I mentioned this
as a problem area that needed to be dealt
with.
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Senator Grosart: It seems to be an area
from which everyone is anxious to opt out.

Senator Cameron: I had raised this very
question on page 43 of the brief because it
seemed to me that while there is a danger in
giving every department freedom to make its
own rules, I would have grave reservations
about the Public Service Commission making
a decision as to whether or not you should
hire an economist-engineer or what you
should pay him. I think this again relates to
the very first question I asked as to what
provision is made for co-ordination between
these government agencies with respect to
getting staff and is there undue interference.
You said no to the first question, but your
answer has implied that you do need a little
more flexibility in being able to appoint
people with multi-disciplinary backgrounds to
your staff. I think you should have it.

Mr. Hewson: If I might comment ...

The Chairman: You are in the process of
negotiating.

Mr. Hewson: Yes. My first comment was a
general statement relating to problems. These
are not particularly common to our branch. I
think they are the problems faced by any
government department where there is an
objective of trying to administer people fairly
and maintain uniform differentials between
similar skills and I think this objective of the
Public Service Commission is laudable and
we support it, but at times it brings about
operating difficulties in staffing of positions.

Senator Cameron: On the question of fogs
at airports, what is being done in this field in
Canada?

Dr. McIntyre: We have some projects and a
team which watches this. There are two types
of fog at airports and usually different ways
of dissipating. One is the so-called “cold fog”
at temperatures of 6 or 10 degrees below
freezing point. This can be dissipated by the
same sort of technique as one uses in cloud
seeding. This means injecting silver iodide.
This chemical develops ice crystals and
causes the whole fog to crystallize and drop
out. Our studies of this have shown there are
not too many fogs of this kind in Canada,
strangely enough, and most of those which do
occur are in Vancouver. Some tests are going
on. Unfortunately, since the tests have been
set up, we have had fewer than normal of
these fogs to test.
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With regard to the “warm fogs”, we have
given considerable consideration to going into
this field. However, there are more airports
in the United States, with more of this kind
of fog and it is a bigger problem there than it
is here. Since our technical group is not large
enough to spread too thinly, we have been
watching their experiments and we are up to
date on what they are doing and on whatever
successes they have had in the different
methods they use. If such methods show suffi-
cient promise to be economically feasible, we
would bring them along to the Civil Aviation
Branch of the Department of Transport,
where the problem really lies.

Senator Cameron: That makes sense. If
someone is doing the work in another coun-
try, we should use the information, rather
than duplicate the work. How much informa-
tion have we on the snowfalls and precipita-
tion in the far north? I am thinking in terms
of setting guidelines for settlement, industrial
development and—perish the thought—for
military operations in the far north.

Dr. Mclntyre: We have fairly good climato-
logical data for the whole of Canada. Natural-
ly, it is more sparse in the northern regions.
If one were going to develop a certain area, it
would be advisable to move in and do a spe-
cial study for particular areas which were
being considered for this sort of purpose.

As far as it concerns a general indication of
what things are like, we have fairly adequate
data over a considerable period of time. At
the present time, as part of the climatological
research studies—and this has been contract-
ed out to universities and several universities
are working on it—there are special climato-
logical studies for different areas which are
being carried out, to provide overall
climatology. Part of this includes the Arctic,
where there is one study being carried out on
climatology at present.

Senator Cameron: From the information we
seem to have, we are just on the verge of a
tremendous development in the far north,
going up even to the American side, on both
oil and minerals and also in terms of strategy.
This is one of our vulnerable areas. I wonder
how much information we have. My own feel-
ing is that it is rather sketchy, but I may be
wrong.

Dr. Mclntyre: Are you thinking of the
perimeters which might be useful for certain
activities, such as agriculture?
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Senator Cameron: I am not thinking of
agriculture. I am thinking of living in the
north, in connection with oil wells, mineral
research, pipelines and so on. We need more
information on conditions, and as to the kind
of development we need for communications
by air and road, both from the industrial or
economical standpoint and also from the
defence standpoint.

Mr. Williamson: May I ask, senator, wheth-
er you are familiar with the climatological
atlas of Canada that we have?

Senator Cameron: Only superficially. The
impression I have is that we need more
detailed information than we have at the
present time.

Senator Grosari: May I ask a supplemen-
tary? We read that the Russians know far
more about the Arctic than we do, scientifi-
cally. Is that so?

Senator Cameron: They do.

The Chairman: There are very good reas-
ons for this.

Senator Grosart: I am asking if it is so?

Dr. MclIntyre: I think it probably is. They
have sent study teams and spent considerable
time in the Arctic and I think they do know
it much better than we do. But for planning
purposes we have at least a reasonably good
picture of the Arctic, because we have oper-
ated in the Arctic for quite some time. There
are good joint Arctic stations, one operated
jointly by Canada and the United States,
across the top—some of them as high as 70 or
80 degrees north. These have operated
for some time and we know the problems
regarding living conditions which one has to
undergo there, the problem of maintaining
life and also of maintaining airports so that
people can get in and out if necessary during
the wintertime. We have considerable knowl-
edge of this sort of thing. I think that our
experience in operating 