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illumination, the reflectance characteristics of the surface material and the slope and
aspect of the ground relative to the sensor position and the direction of illumination.
Brightness is also influenced by absorption properties of the atmosphere. Absorption
properties, in turn, depend upon elevation. Thus, brightness encodes a great deal of
information about the scene. Decoding brightness measurements requires a physical
model of how the world determines what we see. Progress has been made to develop
models that relate topography, ground cover, atmosphere, illumination and viewer posi­
tion[9,H]. With these models, DTM's are used to account for the effects of topography
in order to better delineate ground cover.

Even under the most favourable circumstances, image interpretation can be locally
ambiguous. In such situations, information about possible configurations iii the world
can resolve a local ambiguity by appealing to a more global context[7,4].

Artificial Intelligence and Expert Systems

Artificial In telligence (AI), once the avant-garde of Computer Science, has suddenly
become a mainstream activitY[12J. This is in part due to the emergence of commercially
successful "expert systems" and in part due to major investments being made in
Japan[3], and elsewhere, to develop "knowledge-based systems". Recent articles in
Business WeeKI and FortuneS examine this AI technology from a business point of view.

There is a fascination with AI expert systems. Current expert systems are simple
rule-based systems[&]. That is, knowledge in a certain domain is expressed a.~ a set of
rules. Given a particular set of initial facts, the system invokes whatever rules apply to
deduce new facts or to take required actions. This process iterates until a desired goal
has been achieved. For example, a remote sensing system might have a rule of the
form, "If there is a river from a point A to a point B and if point A is higher in eleva­
tion than point B then the river flows from A to B.". This rule encodes the knowledge
that water flows downhill. It might be useful in a remote sensing system whose goal
was to identify distinct watershed areas.

One analog}' is to imagine a senior university professor nearing retirement age.
One way a professor pa.~ses on expertise is by direct contact with students and col­
leagues. This is a form of apprenticeship. To reach a wider audience, the professor can
consider writing the definitive textbook in the field. Textbook knowledge, however,
suffers from not being readily applicable. A more dynamic form of knowledge transfer
would be ideal. One can think of AI expert systems as providing just such a new tool
for knowledge transfer. An expert, or collection of experts, provide the rules in a given
formalism. Computer systems apply the rules directly to actual situations so that the
consequences arc made immediately clear. The experts can add new rules to cover
unanticipated situations. Similarly, existing rules can be altered, if needed, to restrict
their domain of applicability.

Expert systems do not create sense out of nonsense. Rather, they provide a some­
times usefu I way to encode existing knowledge into computcr systems. Expert systems

2 "Artificial intelligence is here", BU8ine33 Week, July 9,1981.
3 "Thinking machines", (a three part series), For/une, May 17,31 and June 11, 1984.
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for image analysis remain elusive, not because it is difficult to write down rules but
because it is first necessary to determine representations in which the rules can be
applied.

Expert Systems for Image Analysis

The long term goal of remote sensing research is to produce expert systems for
ima.ge analysis and natural resources management. Two ider.s from AI are of central
concern. First, one must define the different levels of representation to be used at
different stages of a computation. Second, the constraints (rules) that apply both within
each level and when moving from one level to another must be identified.

These ideas can be illustrated by a sample problem I often pose to students, "What
would it take to write a computer program that, given an aerial photograph of Van­
couver, could locate all the golf courses?" The problem is difficult. One cannot go
directly from raster elements in a digital image to golf courses. Multiple levels of
representation are required. Fairways appear as elongated blobs, usually in groups of
nine. There is a parking lot and a club house nearby. Usually, there are sand traps and
water hazards. There must be a way to walk from each green to the next tee. Usually,
pathways are provided for electric golf carts. The course must be accessible by road
from the rest of the city. Certainly, some golf courses may violate one or more of these
rules but that is not the point. The point is that to apply these rules descriptions must
be computed that identify regions including properties of colour, shape and size.
Descriptions also must be computed that identify relationships between regions.

The ta.sk of computational vision is to define the levels of representation required
and to identify the constraints that operate both on and bctween the de.scriptions that
can be computed at each level. Expert systems will not function simply as a post­
processor to be applied once existing image analysis techniques have completed their
work.

Funding Remote Sensing and Geographic Information Systems

In both Canada and the U.S., funding for satellite-ba.sed remote sensing has been
included as part of each nation's space program. It is evident from the trends identified
above that new initiatives in remote sensing and geographic information systems relate
more to ground-based systems than to space technology. Indications are that major
funding for these initiatives will not be justifiable as part of a space budget.

At the same time, Canada is formulating a national plan to respond to "fifth gen­
erat.ion" projects underway in Japan and elsewhere. This plan must take into account
application areas of importance to Canada. It seems likely that nat.ural resources
management ,viI! be one area of application specifically targeted in any national plan.
The Canadian Advisory Committee on Remote Sensing (CACRS) has 2stablished an
Image Analysis Systems and Artificial Intelligence Working Group to make recommen­
dations concerning the implications of Artificial Intelligcnce to remote sensing and geo­
graphic information systems. BC representat.ives on this Working Group are: Frank
Hegyi, Ministry of Forests; John MacDonald, MacDonald Dettwiler and Associates, Ltd;
and Bob Woodham, University of British Columbia.
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As one member of the Working Group, I encourage all interested parties to make
their needs and views known. To those of us concerned with natural resource manage­
ment, it is self-evident that this is an area of utmost importance to Canada. Neverthe­
less, much work will be required to achieve a level of funding commensurate with that
importance.

References

1. Barrow, H.G. & J.M. Tenenbaum (11l81), "Computational vision", Proceedings
LEEE (69)572-595.

2. Brady, M. (1982), "Computational approaches to image understanding", ACM
Computing Surveys (14)3-72.

3. Feigenbaum, E.A. & P. McCorduck (1983), The Fifth Generation, Addison-Wesley.
4. Havens, W.S. & A.I<:. Mackworth (1983), "Representing knowledge of the visual

world", IEEE Computer (16)9()"1l6.
5. Hayes-Roth, F., D. Waterman & D. Lenat (11)83), Building E";pert Systems,

Addison-Wesley.
6. Moik, J.G. (1980), "Digital Processing of Remotely Sensed Images", NASA SP­

4:n, US Government Printing QUice.
7. Starr, D.W. & A.K. Mackworth (1978), "Exploiting spectral, spatial and semantics

constraints in the segmentation of Landsat images", Canadian Journal oJ Remote
Sensing (4)IOH07.

8. Swain, p.n. & S.M. Davis (H)73), Remote Sensing: The Quantitative Approach,
McGmw-HiII.

9. Teillet, P.M., B. Guindon & D.G. Goodenough (1982), "On the slope-aspect
correction of muIt.ispectml scanner data", Canadian Joumat oJ Remote Sensing
(8)8·1-106.

10. Tenenbaum, J.M., ItG. Barrow, RC. Bolles, M.A. Fischler & H.C. Wolf (1979),
"Map-guided interpretation of remotely-sensed imagery", Proc. IEEE Computer
Society Conlon Pattern Recognition and Image Processing, pp 610-617.

11. Tenenbaum, J.M., M.A. Fischler & H.C. Wolf (1978), "A scene-analysis approach
to remote sensing", TN-In, Artificial Intelligence Center, Stanford Resenrch Insti­
tute, Menlo Park, CA.

12. Winston, P.II. & K.A. Prendergast (lg84), The Al Business: The Commerciat Uses
of Artificial Intelligence, MIT Press.

13. Won g, F. (1984), ".A un ified approach to the geometric rectification of remotely
sensed imagery", TIl-84-6, unc Dept. of Computer Science, Vancouver, BC.

14. Woodham, R. & '1'.K. Lee (Ill8·f), "Photometric method for radiometric correction
of multispectral scanner data", Canadian Journal oJ Remote Sensing (to appear),
also available as TR-84-14, unc Dept. of Computer Science, Va.ncouver, BC.



183

NINTH B.C. SOIL SCIENCE WORKSHOP

SESSION FOUR Tour of Environmental Laboratory,
B.C. Ministry of Environment,
UBC Campus

February 22, 1985 P.M.
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SESSION FOUR - TOUR OF THE ENVIRONMENTAL LABORATORY,
British Columbia Ministry of Environment,
3650, Wesbrook Crescent,
Vancouver, British Columbia.

Approximately 50 Workshop attendees participated in the tour of the
Environmental Laboratory of the afternoon of February 22, 1985. Prior to the
actual tour, the Laboratory staff described the organization of the laboratory
and its' functions as an accredited faci 1ity. It provides analytical services
for various branches in the Ministry of Environment, other ministries and
agencies, as well as services for outside organizations on a fee-for-service
bas is.

The tour outlined the laboratories' procedure for receiving, recording,
preparing and analyzing various kinds of samples and the methods of reporting
the computerized results. Described also were the methods employed for main­
taining quality control. Also exhibited were the various analytical equipment
(much is state-of-the-art). Safety procedures were also described as well as
the laboratorys' flexibility to respond to requirements for analyses on an
emergency basis.



187

APPENDICES



189

APPENDIX 1

NINTH BRITISH COLUMBIA SOIL SCIENCE WORKSHOP

You are invited to the 9th British Columbia Soil
Science Workshop:

THEME

WHEN

WHERE

The Role of Soil Analysis in Resource Management

February 21 and 22, 1985

Room 166, MacMillan Building, University of
British Columbia, Vancouver, B.C.

REGISTRATION Anytime during the first day, but preferably
in the morning

FEE Not more than $10, which will provide a copy of the
proceedings and cover the cost of postage, coffee
and 'goodies'.

The Workshop is being held under the auspices of the
B.C. Land Resource Science Lead Committee. It will address
the soil analysis needs of the agricultural and forest
industries, as well as some other land users. It will also
focus on soil analysis from the perspective of the laboratory
and discuss methods for dealing with soil variability.

The Workshop program is attached. Please circulate
it among your colleagues and friends for widest distribution.
If you have any questions, please contact Lawrence Lowe
(228-3478, Vancouver), Tim Ballard (228-2300, Vancouver), or
myself (860-7393, Kelowna).

Circle February 21 and 22/85 on your calendar now,
and plan to attend: I hope to see you there.

H. A. Luttmerding,
Chairman, Organizing Committee.
December 27/84
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PROGRAM

9th BRITISH COLUMBIA SOIL SCIENCE WORKSHOP

SESSION ONE Thursday A.M., Feb 21/85

Session Chairman G.G. Runka, Land Sense Ltd., Burnaby, B.C.

Topic The Needs and Expectations of Soil Analysis Users

8:45

9:00

9:30

9:00

9:30

9:55

Welcome. L. Lavkulich, Chairman,
B.C. Land Resource Science Lead Committee

Laboratory Analyses Applied On and Beyond
the Farm. W.A. Herman, Pacific Soil Analysis
Inc., Vancouver.

Horticultural Re9uirements and Interpretations.
B. Mauza, B.C. M~nistry of Agriculture and
Food, Abbotsford.

9:55 - 10:20

10:20 - 10:45

10:45 - 11:10

11:10 - 11:35

11:35 - 12:00

12:00 - 1:15

Chemical Data Requirements for Forestry
Interpretations. T. Lewis, Consultant,
Burnaby, B.C.

Break

Chemical Attributes in Making Environmental
Interpretations. J. Wiens, B.C. Ministry
of Environment, victoria.

Chemical Data in Soil Taxonomy. L. Lavkulich,
Dept. of Soil Science, U.B.C.

What Does the Data User Expect of Soil
Analysis?
Panel consisting of the previous speakers

Lunch
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Thursday P.M., Feb 21/85

Session Chairman W. van Lierop, British Columbia Ministry
of Agriculture and Food, Kelowna

Topic

1:15

1:30

1:45

2:00

Approaches in Soil Analyses and Interpretations

1:30 Some Possible Approaches to Soil Nitrogen Avail­
ability Testing in Field Soils and Soilless Mixes.
Michael Rowell, Norwest Soil Research Inc.,
Langley, B.C.

1:45 Review of Bray's Soil Test Calibration Theory.
R. Bertrand, B.C.M.A.F., Cloverdale, B.C.

2:00 Laboratory Determination and Interpretation of
Soil Physical Properties. Michael Goldstein,
Soilcon Laboratories Ltd., Vancouver, B.C.

2:15 Soil Variability with Respect to Soil Test Values.
A.L. van Ryswyk*, John Hall and W. van Lierop,
AgricUlture Canada, Karnloops, B.C. and B.C.M.A.F.,
Kelowna, B.C.

2:15 2:30 Elemental Analyses Using
principles and Horizons.
Department of Chemistry,

Inductivily cou~led Plasma ­
Michael W. Bla es.

U.B.C., Vancouver, B.C.

2: 30

2:45

3:00

3:30

3:45

4:00

2:45 Comparisons Among "Available" Zinc Extractants
for Southern Interior Soils. Denise Neilsen*,
P. Hoyt and A.F. MacKenzie, McGill University and
Agriculture Canada, Summerland, B.C.

3:00 Comparison of the Pipette and Hydrometer Methods for
Determining Soil Particle-Size Distribution.
Hong Chuah, B.C.M.A.F., Kelowna, B.C.

3: 30 Break

3:45 zinc and Phosphorus Interaction in Apple Seedings
Grown in Nutrient Solutions. G.H. Neilsen* and
E.J. Hogue, Agriculture Canada, Summerland

4:00 15N-tracer Methodology in Soil Research. P.C. Pang,
Pacific Forest Research Centre, Victoria, B.C.

4:15 Advantages of 15N Techniques in Interpreting Data
for Soil Research. e.G. Kowalenko, Agriculture
Canada, Agassiz, B.C.

4:15 4: 30 Comparison of Laboratory Methods
Plant-Available Soil Phosphorus.
B.C.M.A.F., Kelowna, B.C.

for Evaluating
W. van Lierop,
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Friday A.M., Feb 22/85

Session Chairman Hans Schreier, Dept. of Soil Science, U.B.C.

Topic How to Deal with Soil Variability

8:40

9:00

9:20

9:50

10:10

10:30

10:50

11:10

11: 30

12:00

9:00

9:20

9:50

10:10

10:30

10:50

11: 10

11: 30

12:00

1:15

Soil Variability, does it Invalidate our Inter­
pretations? D. Moon, Agriculture Canada,
Vancouver and H. Schreier, Dept. of Soil Science,
U.B.C.

How do Geotechnical Engineers Deal with Soil
Variability and Sampling? J. Gadsby, Gadsby
Geotechnical Consultants Ltd., Vancouver.

Present and Future Trends in Soil Fertility
Assessments. J. Beaton, Potash and Phosphate
Institute, Cochrane, Alberta

Implications of Soil Variability on Fertilizer
Assessments for Crop Production. G. Kowalenko,
Agriculture Canada, Agassiz.

Break

Strategic Fertilizer Programmes for Individual
Farmers in New Zealand. S. Smith, New Zealand
Soils Bureau, Dunedin, N.Z.

Foliar Analysis for Deficiency Diagnosis and
Fertilizer Prescription in Forestry. T. Ballard,
Dept. of Soil Science, U.B.C.

Using Probability Assessments in Soil Research.
M. Sondheim, Ministry of Environment, Victoria
and T. Rollerson, MacMillan Bloedel Ltd.,
Nanaimo

Present and Future Trends in Quantitative Image
Analysis and its Implications to Soil Science.
B. Woodham, Computer Sciences, U.B.C.

Lunch
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Friday P.M., Feb 22/85

Tour of MOE's Environmental Laboratory, 3650 Wesbrook Crescent,
D.B.C. campus

Tour.Chairman

Time

Lawrence Lowe, Dept. of Soil Science, D.B.C.

1:30

2:30

2:30

3:30

tour of Environmental Laboratory.
Transportation available from west side of
MacMillan Bldg. at 1:15, or meet at Lab.

tour of Environmental Laboratory.
Transportation available from west side of
MacMillan Bldg. at 2:15, or meet at Lab.

Tour participants are asked to segregate themselves into two
groups, one for each tour.
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APPENDIX 2

REGISTRANTS - 9th B. C. SOIL SCIENCE WORKSHOP

Mr. H. A. luttmerding,
B. C. Ministry of Environment,
1873 Spall Road,
Kelowna, British Columbia.
VIY 4R2

Mr. T. K. Ovanin,
Islands Trust,
Parliament Buildings,
Victoria, British Columbia.
V8W 3El

Mr. B. E. Mauza,
B. C. Ministry of Agriculture &Food,
32916 Marshall Road,
Abbotsford, British Columbia.
V2S lK2

Dr. J. D. Beaton,
Northwest Director,
Potash and Phosphate Institute,
P. O. Box 970,
Cochrane, Alberta.
TOl OWO

Mr. J. Fredericks,
403A, Gardiner Place,
Saskatoon, Saskatchewan.
S7N 2S9

Mr. A. Burdett,
B. C. Ministry of Agriculture &Food,
1873 Spall Road,
Kelowna, British Columbia.
VI Y 4R2

Dr. H. Schreier,
Dept. of Soi 1 ~cience,

Univerisity of British Co·lumbia,
2357 Main Mall,
Vancouver, British Columbia.
V6T 2A2

Mr. A. Goldin,
Dept. of Soil Science,
University of British Columbia,
2357 Main Mall,
Vancouver, British Columbia.
V6T 2A2

Mr. W. Carr,
Terrasol,
#506, 5932 Patterson Avenue,
Burnaby, British Columbia
V5H 484

Mr. k. Frank,
ILR. #4, Site 440, Box 5,
Courtenay, British Columbia
V9N 7J3

Ms. M. Vallance,
B. C. Ministry of Forests,
Research laboratory,
4300 North Road,
Victoria, 8ritish Columbia.
V8l 5J3

Dr. W. W. Bourgeois,
MacMillan-Bloedel ltd.,
65 Front Street,
Nanaimo, British Columbia.
V9R 5H9



Ms. A. Gamme 11 ,
MacMillan-Bloedel Ltd.,
65 Front Street,
Nanaimo, British Columbia.
V9R 5H9

Ms. E. Zweck von Zweckenbur9,
B.C. Agricultural Land Commission,
4940 Canada Way,
Burnaby, British Columbia.
V5G 4K6

Ms. A. Monetta
P. O. Box 834,
Aldergrove, British Columbia,
VOX lAO

Dr. R. B. Smith,
Canadian Forestry Service,
506 W. Burnside Road,
Victoria, British Columbia.
V8Z 1M5

Dr. M. Sondheim,
B. C. Ministry of Environment,
553 Superior Street,
Victoria, British Columbia.
V8V 1X5

Mr. R. Colvey,
B. C. Ministry of Agriculture & Food,
1873 Spall Road,
Kelowna, British Columbia.
VI Y 4R2

Mr. D. Flegel,
B. C. Ministry of Agriculture &Food,
1873 Spa 11 Road,
Kelowna, British Columbia.
V1Y 4R2
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Ms. C. Reynolds,
B. C. Ministry of Agriculture & Food,
1873 Spall Road,
Kelowna, British Columbia.
VI Y 4R2

Ms. M. J. Uouglas,
#203, 3670 West 5th Avenue,
Vancouver, British Columbia.
V6R 1S2

Mr. S. M. Smith,
#302, 2835 West 5th Avenue,
Vancouver, British Columoia.
V6K 1S6

Mr. A. G. Anderson,
B. C. Assessment Authority,
2023 Kendal Avenue,
Victoria, British Columbia.
V8P 1R7

Mr. R. H. Louie,
B. C. Ministry of Environment,
553 Superior Street,
Victoria, British Columbia.
V8V 1X5

Mr. R. Laird,
B. C. Ministry of Forests,
1434 Jefferson Avenue,
West Vancouver, British Columbia.
V7T 2B4

Mr. M. Nagy,
F.E.R.LC.
#201, 2112 W. tlroadway,
Vancouver, British Columbia.
V6K 2CB



Dr. M. Rowe 11 ,
Norwest Soil Research Inc.,
#203, 20771 Langley Bypass,
Langley, British Columbia.
V3A 5E8

Mr. N. Flore,
Western Co-op Fertilizer Ltd.,
147 Midcrest Crescent, S.E.,
Calgary, Alberta.
T2X 1B4

Mr. H. Quesnel,
B. C. Ministry of Agriculture &Food,
2127 Panaview Heights, R.R. #3,
Saanichton, British Columbia.
VOS IMO

Ms. S. Burton,
3514 West 40th Avenue,
Vancouver, British Columbia.
V6N 3B8

Mr. W. Price,
Dept. of Soil Science,
University of British Columbia,
2357 Mai n Mall,
Vancouver, British Columbia.
V6T 2A2

Mr. R. Kowall,
B. C. Ministry of Environment
1873 Spall Road,
Kelowna, British Columbia.
VIY 4R2

Mr. J. Senyk,
Canadian Forestry Service,
506 West Burnside Road,
Victoria, British Columbia.
V8Z 1M5
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Mr. H. Cnuah,
B.C. Ministry of Agriculture &Food,
IB73 Spall [{oad,
Kelowna, British Columbia.
VI Y 4R2

Mr. S. Lindeburgh,
P.O. Box 4075,
Smithers, British Columbia.
VOJ 2NO

Mr. J. Jungen,
8. C. Ministry of Environment,
1873 Spall Road,
Kelowna, British Columbia.
VI Y 4R2

Mr. A. B. Dawson,
B. C. Ministry of Agriculture &Food
1873 Spall ~oad,

Kelowna, British Columbia.
VI Y 4R2

Mr. D. Vole,
P.O. Box 3862,
Smithers, British Columbia.
VOJ 2NO

Dr. J. C. Keng,
Agriculture Canada,
P. O. Box 1000,
Agassiz, British Columbia.
VOM lAO

Mr. L. J. P. von Vliet,
Agriculture Canada,
6660 N. W. Marine Drive,
Vancouver, British Columbia.
V6T lX2



Mr. G. G. Runka,
Land Sense Ltd.,
4695 Garden Grove Drive,
Burnaby, British Columbia.
V5G 3V2

Mr. E. Stathers,
Thorn EMI,
2138 West 13th Avenue,
Vancouver, British Columbia.
V6K 2S1

Mr. A. Inselberg,
4473 Canterbury Crescent,
North Vancouver, British Columbia.
V7R 3N8

Mr. W. Temple,
ID6D East 50th Avenue,
Vancouver, British Columbia.
V5X IB8

Mr. C. Sniady,
#204, 1176 West 11th Avenue,
Vancouver, British Columbia.
V6H lK3

Mr. P. Christie,
B.C. Ministry of Agriculture &Food,
1873 Spall Road,
Kelowna, British Columbia.
VI Y 4R2

Mr. C. H. Brownlee,
B.C. Ministry of Agriculture &Food,
1873 Spall Road,
Kelowna, British Columbia.
VIY 4R2

Mr. D. E. McLeod,
UBC Bot anc i a1 Garden,
6501 N.W. Marine Drive,
Vancouver, British Columbia.
V6T lW5
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Mr. H. Hofmeyr,
B.C. Ministry of Agriculture &Food,
1873 Spall Road,
Kelowna, British Columbia.
VI Y 4R2

Mr. D. Sahlstrom,
Terrasol,
1637 Columbia Street,
North Vancouver, British Columbia.
V7S lA5

Mr. A. Green,
Agriculture Canada,
6660 N.W. Marine Drive,
Vancouver, British Columbia.
V6T lX2

Mr. G. Singleton,
B. C. Hydro and Power Authority,
555 W. Hastings Street,
Vancouver, British Columbia.
V6B 4T6

Mr. B. French,
RBF Land Resource Consultants Ltd.,
#104, 2333 Beach Drive,
Victori a, British Columbi a.
V8R 6K2

Mr. A. Jakoy,
B. C. Institute of Technology,
370u Willin9don Avenue,
Burnaby, British Columbia.
V5G 3H2

Ms. M. Christofferson,
Dept. of Soil Science,
University of British Columbia,
2357 Main Mall,
Vancouver, British Columbia.
V6T 2A2



Mr. A. Hennig,
Soil Management Services,
P.O. Box 455,
Beaverlodge, Alberta.
TOH OCO

Mr. 1. Rollerson,
MacMillan-Bloedel Ltd.,
65 Front Street,
Nanaimo, British Columbia.
V9R 5H9

Dr. T. Ballard,
Dept. of Soil Science,
University of British Columbia,
Vancouver, British Columbia.
V6T 2A2

Ms. A. van Niekerk,
Pacific Forest Research Center,
506 West Burns ide Road,
Victoria, British Columbia.
V8Z 1M5

Mr. D. Lousier,
B.C. Ministry of Forests,
1450 Government Street,
Victoria, British Columbia.
V8W 3E7

Mr. G. Still,
B.C. Ministry of Forests,
518 Lake Street,
Nelson, British Columbia.
V1L 4C6

Mr. W. Beese,
MacMillan-Bloedel Ltd.,
65 Front Street,
Nanaimo, British Columbia.
V9R 5H9
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Dr. L. Lavkulich,
Dept. of Soil Science,
University of ~ritish Columbia,
2357 Mai n Mall,
Vancouver, ~ritish Columbia.
V6T 2A2

Dr. G. Kowalenko,
Agriculture Canada,
P.O. Box 1000,
Agassiz, British Columbia.
YOM lAO

Ms. E. Dawson,
B. C. Ministry of Environment,
765 Broughton Street,
Victoria, British Columbia.
V8V 1X5

Mr. E. Kenk,
B. C. Ministry of Environment,
554 Superior Street,
Victoria, British Columbia.
V8V 1X5

Ms. S. E. A. I~orman,

P. O. Box 408,
Lions Bay, British Columbia.
VON 2ED

Ms. M. van Soest,
913 Thermal Drive,
Coquitlam, British Columbia.
V3J 6R4

Mr. R. Kline,
B.C. Ministry of Agriculture &Food,
Experimental Farm Site,
R.R. #8, RMD 7,
Prince George, British Columbia.
V2N 4M6



Ms. C. Hackinen,
4942 Fulwell Street,
Burnaby, British Columbia.
V5G 1P2

Ms. E. Kenney,
Agriculture Canada,
6660 N.W. Marine Drive,
Vancouver, British Columbia.
V6T 1X2

Mr. T. Guthrie,
Norwest Soil Laboratory,
14856 Bueva Vista Avenue,
White Rock, British Columbia.
V4B 1X4

Dr. M. Goldstein,
Soilcon Laboratories Ltd.,
805 W. 10th Avenue,
Vancouver, British Columbia.
V5Z 1L7

Dr. S. Chieng,
Dept. of Bio-Resource Engineering,
University of British Columbia,
2357 Main Mall,
Vancouver, British Columbia.
V6T 2A2

Mr. R. Bertrand,
Soi 1s Branch,
B.C. Ministry of Agriculture &Food,
17720 - 57th Avenue,
Surrey, British Columbia.
V3S 4P9

Ms. R. Hardy,
3776 Yale Street,
Burnaby, British Columbia.
V5C 1P4
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Mr. L. Lacelle,
B. C. Ministry of Environment,
1873 Spall Road,
Kelowna, British Columbia.
V1 Y 4R2

Mr. C. Hilliard,
B.C. Ministry of Agriculture & Food,
1873 Spall Road,
Kelowna, British Columbia.
V1 Y 4R2

Mr. D. Clarke,
2575 Grant Street,
Vancouver, Britisn Columbia.
V5K 3G6

Dr. A. Bomke,
Dept. of Soil Science,
Univeristy of British Columbia.
2357 Main Mall,
Vancouver, British Columbia.
V6T 2A2

Mr. F. Nuszdorfer,
B. C. Ministry of Forests,
4595 Canada Way,
Burnaby, British Columbia.
V5G 4L9

Dr. L. Lowe,
Dept. of Soi 1 )cience,
University of Britisn Columbia,
2357 ~Iain Mall,
Vancouver, British Columbia.
V6T 2A2

Ms. C. Jones,
Reid Collins,
P. O. Box 430,
Aldergrove, British Columbia.
VOX lAO



Dr. T. Lewis,
6149 Burns Street,
Burnaby, British Columbia.
V5H lX3

Mr. R. H. Hitchman,
858 Baycrest Drive,
North Vancouver, British Columbia.
V7G IN8

Dr. G. H. Neilson,
Agriculture Canada,
Research Station,
Summerland, British Columbia.
VOH lZ0

Dr. D. S. Stevenson,
Agriculture Canada,
Research Station,
Summerland, British Columbia.
VOH lZ0

Dr. D. Neilson,
Agriculture Canada,
Research Station,
Summerland, British Columbia.
VOH lZO

Dr. R. 1·1 awes,
Norecol Environmental Consultants,
#100, 1281 West Georgia Street,
Vancouver, British Columbia.
V6E 3J3

Mr. R. Trowbridge,
B. C. Ministry of Forests,
Bag 5000,
Smithers, British Columbia.
VOJ 2NO
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Mr. R. Emerson,
B. C. Ministry of tnvironment,
18n Spall Road,
Kelowna, British Columbia.
VI Y 4R2

Mr. L. Husted,
CIP Forest Products,
8067 E. Saanich Road,
R. R. #1,
Saanichton, British Columbia.
VOS IMO

Mr. M. Curran,
Dept. of Soil Science,
University of British Columbia.
2357 Main Mall,
Vancouver, Britisn Columbia.
V6T 2A2

Ms. A. Eastham,
B. C. Ministry of Forests,
Research Laboratory,
4300 North Hoad,
Victoria, IJritish Columbia.
VOH 2LO

r1r. D. Paton,
Chemex Laboratories,
2021 - 41 Avenue, N.E.,
Calgary, Alberta.
T2X lE4

Mr. U. Wit t neben,
B. C. t1inistry of Environment,
1873 Spall Hoad,
Kelowna, British Columbia.
VIY 4H2



Mr. J. A. Carson,
Alberta Agriculture,
Soil &Feed Testing Laboratory,
6909 - 116th Street,
Edmonton, Alberta.
T6H 4P2

Mr. J . Hall,
Agriculture Canada,
6660 N.W. Marine Orive,
Vancouver, British Columbia.
V6T 1X2

Mr. S. C. Chang,
6191 Wi nch Street,
Burnaby, British Columbia.
V5B 2L4

Mr. T. Nason,
10981 - 76 Avenue,
Edmonton, Alberta.
T5G OJ6

Dr. A. L. van Ryswyk,
Agriculture Canada,
3015 Ord Road,
Kamloops, British Columbia.
V2B 8A9

Mr. N. A. Gough,
B.C. Ministry of Agriculture &Food,
1873 Spall Road,
Kelowna, British Columbia.
V1Y 4R2

Ms. H. Wi 11 i ams,
#208, 1343 Harrison Street,
Victoria, British Columbia.
V8S 3R9
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Ms. A. Macadam,
B. C. Ministry of Forests,
Bag 5000,
Smithers, British Columbia.
VOJ 2NO

Mr. K. Broersma,
Agriculture Canada,
R. R. #8, RMO #6,
Prince George, British Columbia.
V2N 4M6

Mr. P. Epp,
B. C. Ministry of Environment,
1547 Skaha Lake Road,
Penticton, British Columbia.
V2A 7K2

Mr. W. Herman,
Pacific Soi 1 Analysis Inc.,
1560 Rand Avenue,
Vancouver, British Columbia.
V6P 3G2

Mr. G. Garry,
D. H. Duncan & Co. Ltd.,
32864 - 12th Avenue,
Mission, British Columbia.
V2V 2M6

Ms. K. Falkiner,
Site 206, Unit 3,
P.O. Box 28, R.R. #2,
Campbell River, British Columbia.
V9W 5T7

Dr. K. Valentine,
Agriculture Canada,
6660 N.W. Marine Drive,
Vancouver, British Columbia.
V6T 1X2



Mr. T. Lord,
Agriculture Canada,
6660 N.W. Marine Drive,
Vancouver, British Columbia.
V6T lX2

Dr. 1. Baker,
B. C. Ministry of Forests,
1450 Government Street,
Victoria, British Columbia.
V8W 3E7

Ms. S. Ulansky,
Dept. of Soil Science,
University of British Columbia,
2357 Main Mall,
Vancouver, British Columbia.
V6T 2A2

Mr. G. Young,
R. R. #4, Deep Creek,
Kelowna, British Columbia.
Vi Y 7R3

Dr. D. Moon,
Agriculture Canada,
6660 N.W. Marine Drive,
Vancouver, British Columbia.
V6T lX2

Mr. P. A. Christie,
Talisman Land Resource Consultants,
300, 842 Thurlow Street,
Vancouver, British Columbia.
V5E lW2

Mr. M. Peterson,
Dept. of Soil Science,
University of British Columbia,
2357 Main Mall,
Vancouver, British Columbia.
V6T 2A2
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Mr. V. Kore 1us,
Pacific Forest Products Ltd.,
8067 East Saanich Road, k.R. #1,
Saanichton, British Columbia.
VOS lMO

Dr. J. i~iens,

B. C. ~Iinistry of Environment,
810 Blanchard Street,
Victoria, British Columbia.
V8V lX5

Or. W. van Lierop,
B.C. Ministry of Agriculture &Food,
1873 Spall Road,
Kelowna, British Columbia.
Vi Y 4R2

Dr. C. A. Rowles,
1404, 4660 w. lOth Avenue,
Vancouver, British Columbia.
V6R 2J6

Mr. P. Synadinos,
Dept. of Soil Science,
Univeristy of British Columbia,
2357 Main Mall,
Vancouver, British Columbia.
V6T 2A2

Dr. M. W. Blades,
Department of Chemistry,
University of British Columbia,
Vancouver, British Columbia.
V6T 2A2

Or. B. Woodham,
Dept. of Computer Sciences,
University of British Columbia,
Vancouver, British Columbia.
V6T 2A2



Dr. P. C. Pang,
Pacific Forest Research Center,
506 W. Burnside Road,
Victoria, British Columbia.
V8Z lM5

Mr. J. Gadsby,
Gadsby Consultants Ltd.,
801, 1030 W. Georgia Street,
Vancouver, British Columbia.
V6E 2M9

Mr. D. Obratsky,
B.C. Ministry of Agriculture &Food,
1873 Spall Road,
Kelowna, British Columbia.
V1Y 4R2

Mr. D. J. Tomasiewicz,
Director,
Saskatchewan Soil Testing Lab.,
General Purpose Building,
University of Saskatchewan,
Saskatoon, Saskatchewan.
S7N OWO
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