A'.JU R

SPACE STATION USER STUDY

APPENDICES WITH

MARCH, 1983
PHILIP A. LAPP LIMITED
| T I
pats b OE‘;‘,"..R"‘Y Ol \
THIS nOOK 1S T PR

}-I
‘ﬂ l f - L'i * ITEETY ¥
roi-d Ll
‘

e kit
e T
g WM,




TABULE O F CONTENTS

APPENDIX 8 LIST OF INTERVIEWS
APPENDIX 8 INTERVIEW RESPONSES
APPENDIX 10 SUMMARY OF PROPOSALS

APPENDIX 11 SUMMARY OF ADVANCED PROPOSALS




APPENDIX 8

LIST OF INTERVIEWS




B R T L T T it Tt I S

it T g S5 g v ewn A wamg e et eid g e ed Wt el Rmd ek wed g vl ad G5B amd vl et v iy e e St g el ey v ST ol e v DD e g ed ey
TS T T T R I T B BT e I e I B e T B i

BV T P R . J T e B e B R R R I R T B T s e B L

et et T ey W g ¥ gy A d o e T e T d Tt g T g =l g e aeg WA iy g T g e e ey v g T e w0 e 0 g 0 g
== i vt o X w3 S e O o wy ] o] wmEs RS Sal EEE
Ll pry BED g T [P = I SR e [ = ] Lrp A3 bl =2 <L - ] L [ Fey FU1opey Loy oo e R o
et k3 P b i e S bmn B3 oreg P b T ey A3 ke Sl fn Punoapr P oeen P ey R e Sal ke P oy €03 Sy K3 oSy 1T gnp BRI pmy RS gDy RSl ey O fen 6RO uu“
ey L]
i —
e (%3
or
£ ds
fug s,
o
Prs [
i ]
S A s
[+ e |
-+ . &
i Sim. e -t uy “c1
i} m pael - =] L]
[ — En P} (=] o 1 L1 oo
4 ;L. c — Jac u [ =] =] = = E 4
i = L 1] ol . (-5 S R, ESOORMUY gt ke D3 e 9 (=3 [=] 11} e gy Te gm0 .
[ o T [ =R N - - ] b~ T IR o TR TR VU N I L, TR ] m eed '+ el ey TR gt LD
« 2 En L S v T W ] Mg W1 g g g WL B3 — L i
W3 ocry i Lot e e A B s ™M ) CER Q) LB ooy KD o Wkl S [} B B See ke LFY CS EE A
et e b o Sl M) ) e O ke e @ Zn HlOCa T SFD eed e Feogy H a3 on
T T = B I~ | e T T = T I L BT = R R ed 1 A m3 O ogm e
— Zeloomd X3 ) D AT e, e Xy KED b, X M otd ED GRS ) oced b B ke oty ld e B e L
Mogp e O = w = B bd W w o B % oeq o2 MOF3 - F1on1 L 3 . E3 = o
b.ogE TR, KED ey M ced g3y el Lo, TED s THE @ 03 g PO @ XD e D L B4l T3 0z K ome R (=0
[ T - " n . . —s O - - - " » A B m D - « n 1 - o k. e L
Ll e K6 g, SR g 3T PR R e B o T S BT S PR e XS el I T L L (o) =D Ea T [ ) \
[¥54 Lt}
L S T O T o o o o o L T S R W o U
EI WD Sy Sy oSt AL S e e D oy M oy EDOED S NS O ;3 oEn XD T OEDOED OES Mr R M ED ED R R
= " Lé Cr = [=T " 1 Ut
ul pr [ L. LI ad oJ r <r -
ar e g M £ = o -1 - = [T ) Lo s
[ - ] £ — o [=7] m B L L B o |
il UL ' [ TR = . 3 - el £D £ T et L
€l [T = [ = I LT I S I T [ T R a3 [a] L I - )
i - b, ET LI B a3 ol - 1 o W e MmOy o £ [ R T o, L By -
LI oy O @y o£o O - @ oo o W a3~ g ke o1 Ll v L ED e R == ]
(5 P =R 3 omoo? L ) 3. C1 o Ul E L - e e Qoo Mo —
LY g 4+ PR =] v— b o] L XD FTOED . LI iy L)
[ 1) T R o | L1F B T B ¥ W o1 —+4 ed L4 di Lo T R & PR = R, i | -
44wy €3 Dy b E e ol [ =1 =V = I ol - I S = | P Lk I L1~ S [ ] [ S e
X 1 = = LM L LF1 oy e S 3D o LD ed [ « L0 ea B oo D ae gy €1 4 .1 L
[ TR v 7T [ TR st | L1 i o eooproun - s Ll e Al m = g D A 21 (=]
L et * L I B o L o B o O A A L T BT e == | e e - N [
Wl oees g3 KBS Ty KX €3 e e o@n O € Sl G b oMl L. g =% o G o vl oo O oge 21 om oy ca
o A e SF @ o L oo G O D 2 L. G A k3 3ED e 05 WO 603 L L3 e bee - 07T S W
et T T = o TN ISy Y W g qfpeey | - - . - - - » - - - - - » - - - - - - - - - .
« Twom e e UL Ta T T sz e o BTRowE WY g3 I i UE e w1 ped 80wt WY a3 P ooy O T et peg BB
B O T e T R e T = R BN e R T RN ROy B o B I O [ o Y O B S ISR B B B S




.. Fracer

—

fr el
-~

—

-

el
(=]

Br. E.Kilier

-—

—

—

wed

—t

RHE

—

gy

-

el

pey

j—

—

-

~y

—

-

e

~—

—

-

—

—

—

—

oy

i
LEH

—

-

—

-
- )

P

w—

—

Bl

ey

et

LER

. F.ladd
Hr. F.Rercer

=

n Vac.5ys,

£8.Hig

e

—

-

LI

—

-

-

|

ifil,

T
i

i1.0ptech

74

oy

—t

—

=
. |

-y

—

o
o |

-+
]

Conneli Sm

Br

w—t

—

&=
—d

L]

—

wna

S
—-d

—

-y

—d
e
(=

Mr. d.Tayleor

i

—

o ind
lal

R

-

I

o

—ond
=3



—

RHF

—

-

—

——

et

ey

sl
—

—

—us

-

—

]

—

—

-—-

(= ]

L

wad

wend

~—

—

—

e
=]

ek
[~

—

+—n

=

sl

-~

—



et ed T g e g g T oy

Rl e T e T I T T I i T T T I P

P i e i Y R NN R Y [ N e’ D YV O o g -l Tt I s vl ol e vl ol o Tl Y S B L
BAE L bd gy L oel fll e 00oeeny P PO BT ZEE OTHD R DD ompr Yoy ey Lid DRr 3R e EE mE S S OSE o fa Mo g4 OO
Sl wn Nen eqp Do G gy 6 iy RS ema P el L) eed b —d L) B3 Ry el 1 omed 1 oeed 1 owd 1SRRG ol
el
vl
o
[,
(]
[,
=]
==
et -
wl el
u u
ax az 4=t [
= i = k. [:A] uwl [+
i e @ (-] - o u i
a [ — [T L. E= u k. — - — d
W1 U ey W TR —d 2 e 21 £ Pt T e MY
Ay ed g B3 oy ees Ze A1 o W1 WY e Bt} [ W Lo BTy — —- T o~ cew
= el e B [ ax ar s & O cr h. i TR
+— =] w |y O
e [&] . wt ™M
b [ [T
L (-] L LY
B - -
Lad — KX
- e -
- am L)
.-
b R
=
e
£
<1
[+
[+
ke
e
tn
<I
e
—
(=]
- o}
: K - . [ - % - 3 wg- 13
g T3 gt W e L) e CER [re et et v el e e amd v oy ot owaa Endoped O] el O b Ol ) 0] Bn] Kb g O



)
bl

n

SOVETna

—

—

-—

pre

R

=

—

T NLLR
' Nnuu

-y

-

—

—_

o

—

am

et

—

—

-

—.

—

B.RREC

Ir. C.7.Eishop

—

o
S

—

et

)

£0. NRE

-

HEH

KE

Br. 1,P.Hobson

upPbr
UL

in
Li. 0

L)

i

Swlt

-]

[
=

e
-t

—
—
N
— —
I
oz
ol m
PV |
uy
m =
o
oo
@ L
-t L
P
w E
P” o
& e
—
.1
3
i =
%=
Sl
L1
-—

—

—

[
~a

-

—

—

—

—

(o]
a

—

£X3
~a

Dr, E,Ghaw

-

——

Xy
-

(=]
=

20 CAMMET Dr. Bennis Ehit

n
<

—

—-—

—t

o i

S

)

23.DOE

-—

—

-

JB

e

KEH

Bsurd

Hr

bic

2=
L

~—

-

R

-

—

hagbers

ca

a3

br.

27,080

P

—

—

e

-

—

B

——

50, 002

a

e

[=5
—

1,040

T
o

[

——t

——

XL
Tl

wed

-

-y

&

7=
wut e

-

a—t

Ly
3

MAL

34
38

Lr. d.Royhurgh

—

et

—~—

ey

-

—

——

=t

—

e

P

-

-

—

iy
=]

et

—

-y

i
L

—

-



APPENDIX 9

INTERVIEW RESPONSES
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APPENDIX 10

SUMMARY OF PROPOSALS




- G-18

g B )

I-35
~ 1-20

- U-21c

No.

1-2

T-3

-4

T-5

T-6

Topegraphic Mapping and Surveying

Proposal

Thematfc Mappin
T-1 High Resolution Synoptic

Imaging Radar

Passive Microwave Radio-
meter with 1 km array

High-Resolution Micro-
wave Scanner

Determination of shorter
wavelength features of
earth's gravity field

Thematic Mapper on 50°
Space Station

Monitoring earth defor-
mations via laser
ranging

M-z

M-3

Recovery of film from
on-board cameras

High resolution sensors
and geodetic positioning

studies of atmospheric
refraction with geo-
detic emphasis{distribu-
tion of water vapour

in troposphere)

Change Monitoring

C-1

C-2

Monitoring Lake Levels
for Hydroelectric
Power Application

Remote Sensing Power
Line Conditions

CCD Array Scanners for
water, vegetation
analysis

TABLE 3.2 (Page 1 of 3)

REMOTE SENSTNG PROPOSALS

STRATEGIC BENEFIT

Economic National
Opportunity Interest
Useful Very
important
Useful Beneficial
Useful Beneficial
None Little
importance
Nane Beneficial
None Little
importance
Major Beneficiatl
Mingr Beneficial
None Little
importance
Major Beneficial
Maderate Beneficial
Useful Beneficial

Regionai Advancement
Pevelopment of Knowledge
Contributes Significant
Moderately Significant
Distributed

Moderately Significant
Distributed

Concentrated in
existing areas

Concentrated in
existing areas

Concentrated in
existing areas

Well distri-
buted

Moderately
distributed

Concentrated in
existing areas

Well
Bistributed

Well
Distributed

Concentrated in
Existing Areas

Yery significant

Insignificant

Insignificant

Insignificant

Moderate

Very significant

Moderate

Moderate

Moderate

TECHNOLOGY DEVELOPMENT

Space
Station
Capability Development Potential  Advantage
Growth R&D Favourable Sufficient
Embryonic Concept Favourable Necessary
Embryonic Concept Favourable Necessary
Embryonic Concept Average Necessary
Mature Proven Unfavour- Sufficient
able
tmbryonic Concept Average Necessary
Mature Proven Unfavour- Necessary
able
Mature Proven Unfavour- Sufficient
able
Embryonic Concept Average Necessary
Embryonic Concept Unfavour- Sufficient
able
Embryonic R&D Average Sufficient
Non-Existent Concept Average Sufficient

=0T



Endex

No.

C1-M
- 623

v 1-37

S §-B1

v 1-80
V 6-30

4 g3

-4
-5
-6
c-7

c-8

c-9

TABLE 3-2 {Page 2 of 3)

STRATEGIC BENEFIT

National
Interest

Economic
Proposal Opportuni ty
Navigation and Remote Moderate
Sensing Hydrological
Applications in B.C.
High resclution stereg Useful
imagery for Woodlot
inventory
Surveying and Mapping Useful
of Woodlots during
Cutting application
High resolution stereo, Useful
geg-referenced Imagery
for forest inventory
Test Ice Space Radar Minor
Human observations af None
icebergs and episodical
events
Pallution (soz. ND,, ) None
Honitoring
Remote Sensing of None

Migratory Bird Habitats

Sensor and Data Processing Develo ment

L | Scanner and Pollution ﬂEJor

§-2

5-3

5-4

5-8

5-6

5-7

-8

5-9

Sensor Development

Space Laser Radar Major
Development

Testing of Sensors and Useful
On-Board Processors

On board processing Moderate
of R/S Data

Multi-Freguency seful
SAR - B -10 KW

High-Resolution Useful
Sensors and On-Board

Processing

CCD Imager Useful
Wide-Swath Useful
Scatterometer

Fluorescence Line Minor

Imaging from
Space

Beneficial

Beneficial

Beneficial

Beneficial

Beneficial

Very important

Beneficial

Little importance

Very important
Very important
Beneficial
Benefictal
Beneficlal

Beneficial

Beneficial
Beneficial

Beneficial

TECHNOLOGY DEVELOPMENT Space
Regional Advancement Station
Development of Knowledge Capability Development  Potential  Advantage
Moderately Moderate Early Concept Average Sufficient
Distributed Growth
Concentrated Moderate Early R&D Average Sufficient
in existing Growth
areas
Concentrated in Moderate Embryonic Concept Favourable Sufficient
existing areas
Concentrated in Moderate Growth Prototype Average Sufficient
existing areas
Concentrated in Significant Growth R&D Average Necessary
existing areas
Contributes Insignificant Mature Proven Unfavour-  Necessary

able

Concentrated in Moderate Growth Prototype Average Sufficient
existing areas
Moderately Moderate Embryenic Concept Unfavour-  Sufficient
distributed able
Concentrated In Significant Growth Praven Favourable HNecessary
existing areas
Concentrated in Yery signifi- Growth RaD Very Necessary
existing areas cant favourable
Concentrated in Significant Mature Prototype Favourable Necessary
existing areas
Concentrated in Significant Mature Prototype Favourable HNecessary
existing areas
Moderately Moderate Growth R&0 Average Necessary
distributed
Well Moderate Enbrvonic RaD Favourable Necessary
distributed
Concentrated in Moderate Growth Prototype Average Necessary
existing areas
Concentrated in Significant +Non-Existent Concept Average Sufficient
existing areas
Concentrated in Insignificant Early Growth RAD Favourabte Sufficient

existing areas

¢=-0T



No. Proposal
Special Applications

Sp-1 Spotlight SAR for S.A.R.

Sp-2 Limb Scanning of the
Atmosphere
Sp-3 Planetary Fluid Dynamics
Simulatar

JABLE 3.2 (Page 3 of 3)

STRATEGIC BENEFIT

Economic National
Opportunity Interest

None Yery important
None Beneficial
None Ko Importance

TECHNOLOGY DEVELOPMENT

Space
Regional Advancenent Station
Development of Knowledge Capability Development Patential  Advantage
Well distributed Insignificant Early Growth Concept Favourable Necessary
Concentrated in Very signifi- Embryonic RED Unfavour-  Sufficient
Existing Areas cant able
Concentrated in Very signifi- Embryonic Concept Very Necessary
Existing Areas cant favourable

€-0T



Index

Proposat

1-7

1-76

G-33

Low earth grbit
satellite for
store and forward
video and audio
from non-North
American satellite

Repair, re-supply
proving and
hardening of
telecomunications
satellites

Provisfon of space
station Communica-
tions systems

Waves in Space
Plasma

Economic

Opportunity

tipne

5.

Moderate

Minor

Moderate for
construction of
wave injection
facility

STRATEGIC BENEFIT

National
Interest

No importance

Beneficial

No Importance

Beneficial to
maintatn
Canadian
competence

TABLE 3.3

COMHUNICATIONS PROPOSALS

TECHNOLOGY DEVELOPMENT

Regional Advancement of Existing State of
Development Knowledge Capabi lity Development
Could contribute Insignificant Mature Proven

to services in

remote countries

Concentrated in  Insignificant Embryonic Concept
existing areas

Concentrated in Insignificant Early growth R&D
existing areas

Concentrated in  Moderate Mature Prototype

existing areas

Innovation
Potential

Space
Station
Advantage

Average for
davelopment
of store and
Fforward
operation

Favourable

Favourahle

Favourabte

Necessary

Necessary

Recessary

Necessary
shuttle
times

too short,
interfer-
ence from
other pay
loads.

F-0T



Index

1-12

1-64

U-1

=1~
FNRY)
w

u-14

U-18

U-19a

6-14

Proposal

irvestigate the
processeés by which
radiation damage
occurs in solid state
memories.

Euild a

micro gravity
furnace for
growing highly-
refined Hg-cd-Te
crystals.

Study of alloy
processes in absence
of grayity and
crucible.

Oesign and

fabricate facilities
for materials pro-
cessing in space

Study of selidi-
fication processes
in entectics

Study of crystal
growth
Frocess in space

Study of crowth

of Bi-Sb single

crystals of high
quality

S5tudy of inter-
face phenomena in
metallic and semi-
conducting crystal
growth

Effect of space

environment on polymer

matrix composite
materials

Materials
research in space

Ecanomic
Opportunity

Moderate if a method
of overcoming the
problem is developed.

Mingr unless studies
raveal advantages for
processing in space.

Moderate

Minor

Minor

Moderate

Minor

Moderate

Useful for
construction of future
space structures

Moderate

STRATEGIC BENEFET

National
Interest

No importance

Little impor-
tance unless
processing in
space proves
advantageous

Beneficial

No importance

Little
importance

Little
importance

Little
importance

Little
importance

Very important
if Canada is to
undertake con-
struction of
space structures

Little importance

TABLE 3.4

MATERIALS PROPOSALS

TECHNOLOGY DEVELOPMENT

Regional Advancement Existing
Development of Knowledge Capability
Concentrated in  Potentially Growth
existing areas. significant

Hork 15 well Insignificant Early
distributed Growth
Contributes to Significant Embryonic

regional
development

Moderately
distributed

Moderately
distributed

Well
distributed

Well

7d1stributed

Well
distributed

Concentrated
in existing
areas

Hell
Distributed

Insignificant

Significant

Significant

Significant

Significant

Significant

Signi ficant

Early Growth

Growth

Embryonic

Embryonic

Embryonic

Growth

Embryonic

. Space
State of Innovation Station
Development  Potential Advantage
RaD Favourable Sufficient
RED Favourable Sufficient
RAD Average Sufficient
Concept Favourable Necessary
RED Average Sufficient
RED Average Sufficient
Concept Average Sufficlent
RED Average Sufficient
Prototype  Favourable Necessary
Concept Favourable Sufficient

S—01



ndex
0.

U-8

u-12

U-21d

U-15

G-6

Proposal
STARLAB

High resplution
spectrographs
aureral studies

Testing of very
long antenna

Use of space
station far
advanced WAMBI
and electron
probe measure-
ments.

Extension of
Canadian Long
Base Line Array

Assembly and
deployment of
huge receiving
apertures,
optical and
electrical,
for astro-
physics
research

STRATEGIC BENEFIT
Economic

Opportuni ty

Moderate

Minor

Useful for
Canada's
continuing
involvement
in space

Minor

Minor

Moderate

TABLE 3.5

SPACE SCIENCE PROFOSALE

National
Interest

Very important
extends Capadian
compe tence

Yery important
auroral studies
important in
Canada

Very important

Beneficial as a
continuatfon of
Canadian space
science

Yery important
if YLBA project
goes forward

Beneficial to
maintain
Canadian
competence

TECHNOLOGY DEVELOPMENT

Space
Regional Advancement Existing State of Innovation Station
Development of Knowledge Capability Development Potential Advantage
Moderately Yery significant Growth R&D Very favour- Necessary-
Pistributed at leading edge abie needs to
be
retrieved
Moderately 'Sign1f1cant Mature Prototype Favourabty Suffi-
Distributed cfent
Concentrated in  Moderate Early Concept Average Necessary-
existing areas growth shuttie
can't
handie-
Concentrated in  Significant Growth Concept Average Necessary-
existing areas requi res
power and
weight
capability
Well distributed Very significant Early growth  Concept Favourable Necessary
to extend
VLBA
beyond
earth
stations.
Moderately Significant Growth Concept Favourable Necessary
distributed for
assembly

9-0T



Index
Ko.

1-2

1-8

I-16a

I-16b

I-16¢c

I-34

I-46

1-37

Proposal )
Space Station Construction

Design and production of
simulators for testing
space structures

Design and test of a Canada-wide

communications and information
processing system

Supply of solar arrays for
space platforms

Construction and servicing
of Space Station

Evaluation and control of
space structures

Information display panels
and microwave components

Packaging applications for
articles in space

Manufacture of panels, booms,
support structures, antennag
and wave guides

Orbit transfer solid rocket
motors and local space
traffic control systems

TABLE 3.6 (Page 1 of 3)

SPACE. STATION TECHHOLOGY PROPOSALS

STRATEGIC BENEFIT

Economic

DEEortunitz

Major 1f Canada
decides to
participate

Useful as part
of Canada's
capabitity

Major-based on
large market
for present
line and
potential
international
market

Major-Canada
will be a part-
ner in overall
program and
will contribute
substantially
to the tech-
nology.

Major - tied
to construction
and servicing

Minor benefit

Useful as new
industry could
be develtoped

Useful - some
could be high
volume

Major oppor-
tunity for an
industrial
leader

MNational
‘Interest

Ymportant as
part of tech.
sovereignty

Improved
communications
equipment

Very important
to maintain
and increase
national
capability

Very important
to advance
national
capability

Important as
part of national
capability

No particular
national
interest

Important if
Canada joins
space station

No particular
national
interest

Important to
maintain
capability

TECHNOLOGY DEVELOPMENT

: Space
Regional Advancement Existing State of Innovation Station
Development of Knowledge Lapability Development Potential Advantage
Concentrated in Significant in  Growth Concept Average None
existing centres relation to

technology
Will mocderately Moderate Growth Concept Favourable Necessary
distribute
industrial
activity
Concentrated in  Significant Mature - Prototype Yery Sufficien
existing areas systems Favourable
have been
designed
Well distri-~ Signficant Mature - Praoven Yery Necessary
buted-Canadian based on Favourable
suppliers avail- systems
abte throughout developed
the country
l_l
L]
I
Well distri- Significant Mature Prototype Yery Necessary
buted-broad Favourable
base pf
Canadian
compe tence
exists
Coancentrated in Moderate-as Mature Concept Low Necessary
existing areas  developments
will occur
anyway
Possibility for Insignificant Embryonic R&D Yery Necassary
moderate Favourable
distribution
Impact in a Only moderate Mature Proven Favourable Sufficient
regional area
Impact in a Insignificant Mature Prototype Favourable WNecessary

regional area



Index

No. Proposal

I-51

I-66

I-79

On-bpard image analysis
and data processing

Manufacturing methods in
‘space for mechanical and
electrical components

Construction of high reli-
ability energy management
systems for spacecrafi

Simulators for spacecraft

U-19b Investigation of the dynamics

u-22

6-71

I-21

i-33

of large flexible structures

Design and testing of large
splar arrays and space
trusses

New manufacturing technigues
and testing of large space
structures

Provision of Payload
Davelopment of millimetric
microwave techknology

Design manufacture and testing
of precision IR and visible
spectro photometers

Development of Canadian

U-211 module for space station

G-26

I-43

Payload integration

STRATEGIC BENEFIT

Useful if space
is commercia-

lized.

Useful

Mingr-except
for spin-pffs

and maintenance

of capability

Major as contin-

vation of RMS

Useful as part

of on-going
program

Useful to

capitalize on

superior
analytical
techniques

Useful oppor-

tunity for
sales

Minor for sale
of instruments

Maijor

Moderate

Economic Economic
Opportunity Interest
Useful when Some

used with importance
robotics

Important as
possible
Canadian
contribution

Of 1ittle

national interest

Important to
buiild on
existing
capabilitv

Yery important as

part of space
program

Some importance

as part of

on-going program

Little
importance

Yery important

to enhance

Canadian strength

No importance

Very important

as Canada
would be a
world leader

Little
importance

TABLE 3.6 (Page 2 of 3)
TECHNOLOGY DEVELOPMENT

. Space
Regional Advancement of Existing State of Innovatfon Station
Development of Knowledge Capability Development Potential Advantage
Concentrated in Moderate Growth RED Favourable None
existing areas
Probably concen- Insignificant Embryonic Concept Average Hecessary
trated in
existing areas
Concentrated 1n Moderate Mature Proven Favourable Necessary
existing areas contribution
Concentrated in Moderate- Matura Prototype Favourable Sufficient
existing areas evolutionary
Concentrated in Very significant Growth ﬁrututype Vary favour Sufficient
existing areas in field of able

large structure -
design ?
Concentrated in Very significant Embryonic R&D Very favour-Sufficient’
existing areas if space construc- able
to materialize
Concentrated in Significant Mature R&D Favourable Sufficient
existing areas
Concentrated in Insignificant- Growth Concept Favourable Necessary
existing arsas primarily
engineering
Contributes to Insignificant Mature Prototype Average None
regional
development
Contributes to Very significant Non-existent Concept Very favour-Necessary
regional able
development
Contributes to  Insignificant Mature Prototype Average Sufficient
regional

develonment.



Index
No. Proposal

I-44 Adaptation of ozone and
atmospheric sensors

1-51 Small scale construction/
fitting .
Instrument Testing

1-36 Testing of sensors and

processors

1-19b Testing of control systems
for remote manipulator arms
in natural working environment

Experiments

U-16 Study of spacecraft charging
U-21b

G-12 Study of combystion in micro-
gravity

Ground Stations

1-6 Development, testing and ground
control of next generation of
spacecraft

Economic Economic
Opportunity Interest
Useful-might Important
capture a

share of

monitoring

business

Moderate No importance

Useful-sate]-
lites too long,
shuttle too
short

Useful as a
continuation

of present
programs

Insignificant

Insignificant

Useful for sale
off-shore

Important if
Canada is to
maintain space
capability

Yery important

Little
importance

Little
importance

Little
importance

TABLE 3.6 (Page 3 of 3}

. Space

Regional Advancement of Existing State of Innovation Station

Development of Rnowledge  Capability Development Potential  Advantage

Contributes to  Moderate Mature Concept Low None

regional

development

Concentrated in Insignificant Embryonic R&D Favourable Sufficient

existing areas

Builds on Yery significant Early growth Concept Very favour-Necessary

existing able

strength

Concentrated in Significant Early growth R&D VYery favour-Sufficient

existing areas able

Concentrated in Very significant Early growth RED Favourable Sufficient

existing areas

Concentrated in Significant Non-Existent Concept Average Necessary [

existing areas 2;
|
w

Concentrated in Moderate Growth Concept Average None

existing areas



-10

-35

-33

STRATEGIC BENEFIT

Economic
Proposal Opportunity
Separation of Moderate
proteins and
trace blood
elements in
microgravity
Develop a bio- Minor
Togical regener-
ative closed
cycle 1ife sup-
port system
Investigate Useful as
problems to be man-1in-space
soived if space programs
colonies are to progress
be deveioped.
Investigate Useful 1f

adaptation of
nervous systiem
to various
gravity
environments

Investigate the
effect of gravity
on disease and
healing mechanisms

Investigate
technique for
cell separation
in a micro-
gravity environ-
ment.

Investigation of
bone laoss in space

Use of space
station as a
gene bank

Biochemical
studies in
space

Fish behaviour
and evolution
in space

Canadian companies
can exploit
oppartunities

Moderate

Moderate

Minor

Moderate as
many gene banks
are being
established

None

Minor

_IABLE 3.7

SPACE MEDICINE/BIOLOGY PROPOSALS

National
Interest

Beneficial

Beneficial

Beneficial

as may contri-
bute to land
systems in
harsh environ-
ments

Very important
for Canadian
astronauts

Beneficial-
maintain
Canada's
reputation

Little
importance

Very important
for Canadian
astronauts

VYery important
for genetic
pools specific
to Canadian
needs.

No Importance

Little
Importance

TECHNOLOGY DEVELOPMENT

Space

Regionai Advancement Existing State of Innovation Station
Develgpment of Knowledge Capability Development  Potential Advantage
Concentrated in  Significant Non-existent R&D Favourable Necessary
Existing areas
Contributes to Significant Embryonic R&D Average Necessary
regional develop-
ment
Concentrated in Significant Non-existent Concept  Favourable HNecessary
existing areas
Concentrated in  Significant Growth R&D Very favour- HNecessary
existing areas able

|_l
Concentrated in  Very Embryonic R&D Average Mecessary ﬁ?
existing areas significant E;
Could be Significant Embryonic R&D Favourable Sufficient
moderately
distributed
Concentrated in Significant Embryonic Concept Favourable Necessary
existing areas
Well distributed Moderate Non Existent Concept Favourable Necassary
Concentrated in Moderate Non Existent Concept Average Sufficient .
existing areas
Contributes to Yery Non Existent Concept Favourable Necessary

regional significant

development



APPENDIX 11

SUMMARY OF ADVANCED PROPOSALS




FROCE

IALS

5

yTES

if

Prids

WITH

11-%

.
L
m

—

- 05 mo o LR
4- et T A e 44 4
i Lo e 1] [ T T3 i
4 e L = 7 (U 1 PO 111 HIRw]
£ (i i 44 B3 [NEET NN -4 : £ ]
ay ol H L 17 =4 aioooL Ll T 40l L
i U ks e I W T A0 ) = VI
L 0 O B e 3 o L [} [ e )
il L. I I U E e OB DL &
[mE H »om I LS L T e SEELE BEES I N

=10
-
C

L
o
»\T
=

0 (w]
pyecy _.._h w? ”"r. uv.. Hr_ ) mu_
EN) ) = e ] — i [ 33
1) (| R i I R il PR =
5. A — e M i o— [Ir 11} e - [ i
L1 o C .0 [ . 0 o oo i e
i - f# OB 0 [ 0 e 1 Gi mi b 1
o HI T Ui A Wom HT - e 4
] Y if} L H] a1 oI i 4t IR L =
£ m o4 0 HEN: 8o ar g = L ! &
Hl] [ P Lo L [ [ EX IS +J -t
] Ll oL, e
a o
1 e T
i - L
[ i 1ij
i . [ [ 1. o i} i
e i 4 PR A &4 it e T 2l el e [T
+ LoOE £ L= LoE L& = il k. 11 1T + [
i w0 oa, L. H 0L i) &l + O o g o I ]
Lo O il O o 0o groowm 0oy L2 1 - sl gl
L] [l 1T W Al oo T g TS LG n H] T
wd

iZ g -

could
m

o ] T
W] -
- G a3 i i
R RPN S g S ™ o
Couomy ot O i LG,
it = 4 Te c ] i} i S iy
ek ¥ [ T L. o e -+ A Tl il
! i L) oAl T o T # 0O et HEODY oy 4 i
i e el L - T T oei oo H 4 £i &+
i Li T il ES I wil [ 3] i i o] S ] )
T ol [V ol N - S S Wy Bl 4 ze e O i i Lo
@ He et LI e L I T B ol L O o i o) e I
HI| i oo i yoE 4 r 0 Li-~ @ i O kN -ri N e
L i LIV B e N di O oL O B M e i [l 44 e T i
Zi e LOoX o4 ] Lokl W B e L1 - S (I s Lo
44 L. o - L [L IR @ I Lo G o = 4Com o
i L — i > = i i et )L 44 i E
i L oL o i LS 1 R T . oo ot {4 g Lo
1 i3] ] O 0 o— b i = [ i Fag X 3o el )l - HI W]
11 [ C P e O & o I L fit u T e
o B D H] if i Loen IO = - m: Gl
L i - HT ML o T e 30 L LB
¥ 4 i o ! 0 = oo ) £
L. i Ui B i ) e ni O o 4 3 G
f. 5 e 1] =N i, T =i e gd
-+ oW WL oo 1T Lo
i Li T3 a4 [ i [ I R 1 Ih . Aol
el { — i e X vt it B R - i e Lo
i ol T S PR s B TR T i 0 i o
i i el IR = al o o @ Lowe i L. - Ll
i i o I S a LA T 4 - 2
_ 7 i, mog - L T
0l - G oo+ @ 0 [ R 1 R o R T C £ o 44T
- Ll e L A N L I g U =

iy = il ] -
PR i Ty L =l i
= | P it = i) et

Space

most
activity

cting devices

A
e

Q



1l

ADVANCED PROFOSALE DEALING WITH SFACE SCIEMCE

v

Froposal Operational Demonstration

I e g s Ll £
A0l 0 SO @nTlrio
[ =
[ ST i =
Lise Ry -
Vi e
L L E

Wupner andg

1
being made for the Shuttle

H2ii To de
i 1

n - £
OoergatT

mAarnrer



L]

bl

poes i
oes

Tprr ey
e}

1
|

VISR

(v

ion

tat

.
o
pint-

mescdd um

S
]
i

—

Lm

meeli

£
=

otk -3 u b

i

~r
Vit

Lehpres



124

1]
+ ] T
[ i [P
o Ui EN 3
| E b R 3
[0 - L £ o
Y el i ]
e e =] (=
[} C
i i
wed i . S
O g i - £
= i m 7 i -4 i +J o I (]
i¥] k. L) e - Ui L, T 4 M — et
44 — 13 L4 Lo i G Cim
7%} [ - i R o= L 0= 0
= e N E @ T T = oo e -+ §owoE e
=3 o )| b HET L L L. [ L L.
L £ L I I B w11 U & C M@ 1 I
L il O CLob. o o EL 4 el 2 = L L5 e 2
) [} +
i1 ]
B boa
i il s i
1 i L4 [ C -+ H
[ [} 4 f M [H)] u] i [
& i L C ] E L ol { o
. + > O an 4+ H oL m o Al £ LT i
i i Lo, LW L — [ S (] B < R 1ij + [ 4+
_ L. Ui (TR B in E 0 0y 2 I3 L i ] L
L g oo T3 LU L Lew @D ol — & 0
L e Mo OO0 E ¥l de=s o Ol Lor
et | ) 44~ OO e 9 fL - G
= R SO N TR B e S
L T T 1IN 1
[t
=
L] o
i Lo i Sk
<L oo B i Py
il e =t L [ [ L e
a o (5] [ e vomd P —
SH a1 o e e o o] i
o 0a [ (L uogouo )
b oed B 0TI f o TH i C3 [}
a4 TR et S L et e O =4 g
ER I v S| O 1] 34 — Do
£+ AT YT i [l PR R W i
0w 4+ S oL B 1 P s At ]
u o 0141w L v “ed T
I 1 S O 44 HIR [} i roeti
—i e LI o L. 1T ] i
mj P - [T W g - by
o] Ul o mg TOomC s
i) 1l WA e T We LI T G Y
- £l R W RTTI Ci £l T
= ] ; O3 C
2 [ (W] ot o m
o — i
o In o ] C
<L v & = o
PO 1 w8 -
[} ] b
—4 = S
m\m m_ 0
i if Iy
[ 3 bee
HeooE 1 4 T
G £} Sy ! i i

o= e 15



