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Dr. Ryder brought to the workshop's attention the importance of
the time element in land degradation by mass movements. Mass movements are
natural phenomena and have been on-goding since the Pleistocene. What is
important to consider are the effects of poor planning and management in
sensitive areas. Also, management can accelerate mass movements.

Who pays? Do we need legislation? These were the two maln
themes developed by Mr. Bertrand as he addressed the topic of "towards soil
conservation in British Columbia”. Mr. Bertrand stated that the public
must pay for soll conservatilon as the farming community is unable to.
Further, the need for legislation was expressed to ensure soil
conservation.

The major themes that were developed by the speakers were:

1. ©Soil degradation is a serious problem in British Columbia as it is in
Canada and many parts of the world.

2. Boil degradation occurs in agriculture, forestry, in linear
developments and in all activities which may be considered "managed”
systems.

3. Planning projects before initiation and a holistic approach to problems
with systems analysis and simulation modelling would possibly alleviate
many potential degradation prohlems.

4., Water management is a key to soil management.
5. Communication with all soll science public 1Is essential.

6. Who paysa?

PERSPECTIVE

The issues and concerns presented at this workshop by the various
speakers are real. Many of the problems should not be problems as we have
the technology and know—how not to cause these soil degradation problems.
We are not looking at the soill resource holistically and as a system, nor
are we effectively communicating with our public in terms of social and
economic losses caused by soil degradation over the long term.

However, let me hasten to state that we have not done an
altogether bad jeb. There 1s, however, room for improvement. The fact
that soil scientists and others recognize the problems, are attempting to
offer solutions and discuss them openly, is a step in the right direction.

Soil scientists have a more difficult challenge than either
"pure” scientists or our colleagues in agriculture and forestry. We have
to "sell" our science as both a pure and applied science. Scientists
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outside of agriculture and forestry sell their science to the public and to
governments on the grounds of ewxpanding knowledge. This is accepted by
their public. Agricultural and forestyy scientists justify their science
mainly on the basis that advances in their science ilncrease production and,
hence, the economy. Research and demonstration in the area of soil
resources, in the eyes of the public and governments, costs money with no
direct apparent economic gain and simply to gain knowledge has not been
effectively sold. This is one area where we could do a better job of
communlcating.

1 think we have to leook at the total soil resource of the
province and not continue the narrow view of this is agricultural land and
this is forest land and so on. As we heard today, wmany of the problems
facing the agricultural land base also affect the forest land base via
erosion, alienation, compaction, etc. We urgently need a soil conservation
plan for all of our soil resource and we need to document and attempi to
quantlfy the social and economlc costs if we do not. If we develop
policies and legislation for one sector, e.g. agriculture, we simply shift
the problems to other sectors of our economy that require a land base.
Producers have to produce in our system of govermment. Documentation of
problems will not help them produce. As I stated earlier, many of the
examples of soil degradation we have seen and heard of over the past two
days should not be occurring as we have the knowledge and the technology to
prevent many of these problems. We do need cooperation, coordination and
communication to alleviate our soil degradation problems. As van Bavel
stated in a 1977 article in the magazine "Science”, we are solving our
problems by substituting oil for soil. T believe the same applies to many
of our soil degradation problems. We know that certain practices cause
degradation and we hope "oll" will cure the problem.

Several speakers during the workshop sesslons raised the question
of who should pay for soil degradation, particularly in the agricultural
sector? I ask the question ~ who pays for land reclamation in the mining
industry, for land degradation in the forest industry, for water and air
pollution in the manufacturing industry? Indirectly, we all pay by lower
economic productivity which affects our balance of trade and by a less
pleasing and healthy environment. Posgibly policy changes should be made
to shift government incentives from clearing more land, which is often
marginal for agrviculture, to incentives for comnservation. Policy changes
that look at the total soill resource and development of land allocation
procedures that encourage conservation of the best land for each resource
user should be examined.

S0 far most of the issues I have raised have been rather
negative. As the students at this workshop have pointed out, we should bhe
positive. I agree. There are positive aspects that have emanated from
this workshop. One of the main positive apsects is that the workshop was
held, with good attendance, and we freely and openly raised and discussed
issues. We have begun to increase our communication and awareness.

Another positive aspect is that we are continuing to broaden our approaches
to so0il degradation by involving agriculturists, foresters,; engineers,
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economists, public sector, private sector and educational institutions in
discussions of the problems. Pogsibly ancother bright light is that
educational institutions and those involved in extension will be better
equipped to communicate the problems to thelr constituents. I also
believe that this workshop has done much to make us aware that we cannot
solve soll degradation problems alone. We need the help of our colleagues
in related disciplines.
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APPENDI

WORKSHOP P

X I

ROGRAM

THURSDAY, FEBRUARY 17

§:30-9:30
9:30-9:45

9:45-10:35

10:35-11:00
11:00-11¢30

11:30-12:00

12:
:00-1:20

00-1:00

:20-1:40

$40-2:00

002220

120-2:40

t40-3:00

Registration and Coffee

Opening Remarks

~ N. Sprout, B.C. Land
Resource Bedl. Lead Comm.

- T, Windt, B.C. Engin.
Lead Comm.

Soil Degradation in Canada,

an Overview

~ B. Coote, Land Resource
Research Inst., Ottawa

COFFEE

801l Degradation in Forestry

in B.C.

« W. Young, Chief Forester,
B.C. Min. of Forests

801l Degradatlon in

Apyiculture in B.C.

- 8, Peterson, Deputy Min.
R.C. Min. Agric. & Food

LUNCH

Degradation Effects of Soil

Erosion by Water and Wind

- L. van Vliet, Agr. Canada

- M. Novak, U.B.C.

Degradation Effects of

Acldification

- P, Hloyt, Agr. Canada
Summerland

Degradation Effects of

Orpanic Matter Loss

- J. Keng, Agr. Canada

= Y. Lowe, U.B.C.

Degradation Effects of Soill

Compaction

- J. de Vries, U.B.C.

Subsidence of Ovganic Soils

- G, Wood, B.C. Min. Agy.
& Food, Cloverdale
Degradation Effects of

Improper Water Management

- M. Driehuvzen, B.C. Min.
Apr. & Food, Cloverdale

115
30
50

3:00-3
3:15-3:
3:30-3:

3:50-4:10

4:10-4:30
4:30-4:50
4:50-5:10
5:10-5:

30

5:30~5:45

DISCUSSION
COFFEE

Degradation Effects of

Linear Development

- G, Milier, B.C. Hydro

Degradation Bffectn of

Land Clearing

- R, Kline, B.C. Min. Agr.
& Food, Prince Geoivge

Degradation Effects of

Forest Harvesting and Site

Preparation

- T, Ballard, U.B.C.

Access Road Related

Degradation Problems in

Forestyy

- B. Carr, U.B.C.

Degradation Effects of

Mags Movement

~ J., Ryder, Consultfant,
Vancouver

Towards Soil Conservation

in B.C.

- R, Bertrand, B.C. Min. Agv.
& Food, Cloverdale

DISCUSSTION

FRIDAY, FEBRUARY 18

8:00-12:30

12:30-1:30
1:30-3:00
3:00~3:30

3:30-4:15
4215-4:35

Soll Degradation Touyr

- Forestry related degradation
problems, Vedder Mountain

« Flooding and Wind Evosion,
Fraser River Flood Plain
and Sumas Prairie

- BErosion, tillage,compactlion
problems in Matsqui
Municipality

LUNCH
Workshop Groups
COFFEE

Workshop Groups Conclusions
Summation and Ferspective
- L.M. Lavkulich, U.B.C.
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APPENDIX 1T

SOIL DEGRADATION TOUR OF FEBRUARY 18, 1983

B,C. SOIL DEGRADATICN WORKSHOP O HARE rGo AN
TQUR MAP AND ITINERARY Hwy 9
ACASEIE
*

Hwy

VEDEER CROSI/ VG

LNy .
ey aE R-1

Please try to board the buses in time for departure at B8:00 AM sharp!
Harrison to Vedder Crossing. We travel across the floodplain of the Fraser River,
The soils are dominantly medium to moderately fine-textured and poorly to very
poorly drained, High water levels in the winter cause flooding, which resulcts in
some runoff and erosion, and structural damage to surface scils. Some of these
effects can be chserved along the way,

Vedder Crossing to Site 1, We travel up the Chilliwack River valley where the
forested soils are mainly coarse-textured glaciofluvial and till deposits, with
localized loess capping and small areas of moderately fine lacustrine materials.
Degradation effects at the forest site are outlined in a separate handout.

Sumas Prairie, Sites 2 and 3, Returning to Vedder Crossing, we enter Sumas Prairie,
a8 sandy lacustrine plain reclaimed in the 1920's by draining Sumas Lake. The plain
is extensively drained, mostly by open ditches., Water tables are kept high in the
summey months to provide sub-ivrigation. Winter flooding causes runoff and erosion
visible at Site 2, Other degradation effects here are structural degradation due
to flooding, excessive tillage, compaction and declining organic matter levels.

At site 2 the soils are 20 to 50 em of silty clay loam overlying medium sand,

Wind ercsion is a problem in Sumas Prairie, when surface scils are dessicated by
high winds., At Site 3 the solls are mainly loamy sand, and are more typical of

the soils of the area. They heve little or no structure and very low organic
matter levels, Note the deposition of lighter-colored sand in furrows, and the
general deflation and scouring of the surface caused by wind as well as by rainfall.
Abbotsford to Site 4, We travel through Matsqul uplands, where the soils are
dominantly glaciomarine and till, with varying depths of lcess capping. Subsoils
are generally slowly permeable, and water storage capacities in the surface scils
is very low, leading to quick saturation, runoff and erosion in the winter months,
Excessive tillage, lack of cover crops and orientation of crop rows up and down

the slopes contribute to water erosion throughout the area.

Site 4, Tour of Ministry of Agriculture and Food D,A,T.E. Project, Scil Erosion
Control and Runoff Water Management Demonstration. Note the many examples of

water erosion, the effectiveness of underdrainage, cover crops and mulches.

Compare soil profiles below and between crop rows, noting the effects of tillage
and compaction.

Return to Harrison. Lunch enroute, Note moxe examples of erosicon in the uplands,
flooding in lowlands.

sk kR ek
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B. C. SOII, DEGRADATION TOUR - SITE NO. 1

Overview
« Biogeoclimatic subzone - CWHa, Douglas Fir - Western Hemlock
~ Edatopic Orid range 1-6/C-E Average 3-4/D
- Site Index - Type 1 -~ 49 +; Type 2 - (42,

Stop 41

-~  Scarification arca

- Original Stand Dr Mb (Mw Cw) established after 1938 wildfire
- Area lopged via skidder 1981-82

- Mechanically scariffed - windrowed -~ Fall 1982

- Area to be planted March 1983, Site Specific with Bg Cw Fd.

Lower Bench
- VUndulating; Aeolilan capping over fluvial/glaciolacustrine clays
~ Water drainage and root restrictive; compacted basal till
-~ Mesic and hygric to subhygric.

Upper Bench
- Kame Terrace; Aeolian capping over glaclofulvial/lacustrine clays
- capping variable in thickness
~ more coarge fragments
~ Hygric to subhygric.

Scarification Area to East {off map)

- Kame Terrace; no capping
~ Colluvial elements
~ Parent materilal root and water restricting; compacted basal till.

Degradacion Problems

~ Ewidence of severecompaction

~ Capping and clays intermixed

~ Aeration quality of soil disturbed

~ Low bulk density degraded

~ Expecting minor gullying from erosion

- Sub~surface seepage water brought to surface in places creating
locaiized puddling; dmpeded drainage.

- failing cutbanks along upper road to east (off map)

Stop #2

~ Proposed Site Rehabillitation Area

- Original Stand My Fd Cw (br)

« Area logged via skildder 1981

-~ Avrea to be Site Rehabilitated 1984-85; herbicide (Rcundup) and burn

~ considering ripping all existing skid roads as 15 - 207 of area
covered by skid roads reducing site productivity,

- B.C.F.S5. Engineering layed out mailn haul road and proposed landings
to north of timber type

~ Area to be planted March 1985, Site Specific with Fd Bg Cw,

Depradation Problems

- 15 - 20% of areas’ site productivity reduced due to profusion of skid roads
~ expecting minor gullying from erosion

~ sgub-surface seepage water brought to surface

~ skid roads altering drainage pattern slightly.

Stop #3

- Plantation

« QOriginal Stand Dr Cw Mb (¥d)

=~ Area site prepaved for planting by Work Activity Program (Human
Resources, Forestry Co-operative Program) Winter 1976-77

= Area planted with Td Cw spring 1977 utilizing Inmate labour

- Plantation maintained by Work Activity Program; manual brushing
once per yesr 1978, 1979, 1980, 1981

~ Fd off~site due to edatopic grid

- heavy slash accumulatlon makes further manual treatment hazardous.
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\ EXHIBIT A :
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8,0, SOIL DECGRADATION WORKSHOP WOUR BITE WO, & (D.A.T.E, PROJECT)

PROJECT SPECIFICATIONS AND PRELIMINARY DATA

Site Charecteristics., Whatcom-Nicholson-Scat solls, disturbed by recontouring.
Typically 15 to 30 em 51L, weak fine granular structure, kess than 5% O.M., overlying
variably permeable, weaskly stravified SiCL glaclomsrine material., Slopes vary from
5% to 9% with average slope of 7%. Rainfall from October to April ia about 1200 mm,
with Intensities of 100 = pey 24 houxs expected with a 2-year return period.

Plot Specifications, Drained sres 107.6 w = 11.0 w or 0,194 ha. Dreined ssmpling
plot 167.6 m = 6.1 w or {,102 ha. Centrol plot (undrained) 137.2 m x 3.7 wm or

0.050 ha.

Sampling Apparatus., ©Coschocton-type Runoff Sempler designed to sample 1% of
runoff through flume, Collecting tank capacilty 75 liters, or equivalent to 14,9 mm

precipitation runcif.

Preliminary Data. Sampling peried, Cctobar 30 ~ Januavy 31, 92 days
Undrained Plot Days with raln end runoff - 52
T Measured precipitstion « 470 mm
HMeasured Runcff - 123 mm { 24% of precipltation )
Soil loss measured « 24,67 tonnes/ha
Soil iloss mot wmeasuved - 6 t/ha

Total soll loss over 30 t/ha duvdng 3 menths out of 7 with high
vainfall. Octobex thxough April average rainfall 1200 wm.

Drained Plot 17 deys with vunoff
Precipivation 179 mm
Runcff 3.7 am {1.9% of precipitation)
So11 loss measured 0,14 t/ha

Notes: October vainfall was only 72% of average, and November exosioen might have
been greater if soils had been wetter. WNovember, December and Januaxry
rainfall were 11%, 6% and 44% above avexage, vespectively,

The more recent vunoff events have produced higher percentage of vunoff
but less erxosion,

Plan of Profect Site
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APPENDIX TII

WORKSHOP GROUPS AND GUIDELINES

Soil Degradation Effects of Forest Site Preparation and
Harvesting.

Forest Access Road Related Soil Degradation.
Land Clearing and Linear Development.

S0il Surface Erosion (Water).

Organic Soils and Water Management.

So0il Management - Organilc Matter Loss, Compaction, Excessive
Tillage and Structure Loss.

S0il Management -~ Organic Matter Loss, Compaction, Excessive
Titlage and Structure Loss.,

Acidification.

Mass Movement.

Each workshop group was asked to discuss the following questions in rela-
tion to the specific type of soil degradation observed during the field
tour or generally occurring in B.C. {e.g., scil ercsion, mass wasting,
forest access road related degradation, etc.).

1. What kind of remedial measures are feasible to reduce or correct

this type of soil degradation problem?

2. What is inhibiting the application of these remedial measures?

3.

Are Goverament policies, programs or legislation required to correct
or prevent this type of soil degradation?

4, What are the research needs and priorities for minimizing this type

of soil degradation?

The discussion leader prepared a summary of the discussion during the
coffee break, which was reported to the general meeting at 3:30.
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APPENDIX TV

LIST OF PARTICIPANTS

WORKSHOP
GROUP NAME AFFILIATION

3 A.L. Albon B.C. Min. of Lands, Parks & Housing, Burnaby, B.C.

1 T.M. Ballard Dept. of Soil Science, U.B.C.
6A G. Bank Dept. of Soil Science, U B C.
6A R.D. Barnes Contractor, Whonnock, B.C.

8 L.J. Barr B.C. Min. of Environment, Victoria,B.C.
6B C.F. Bentley Consultant and Professor Emeritus, Univ. of Alberta, Fdmtn.
4 R. Bertrand B.C. Min. of Agriculture and Food, Surrey, B.C.

5 M. Bonsu Dept. of Soil Science, U.B.C.
6B A. Bomke Dept. of Soil Science, U.B.C.
6A C.H. Brownlee B.C. Min. of Agriculture and Food, Kelowna, B.C.

5 R.G. Bryant B.C. Min. of Agriculture and Food, Abbotsford, B.C.

D. Butler B.C. Min. of Lands, Parks, and lousing.

2 W. Carr Faculty of ¥orestry, U.B.C.

8 T. Chamberlain B.C. Min. of Environment, Victoria, B.C.

5 §5.C. Chang Retired Professor, Burnaby, B.C.

4 S5.7T. Chieng Bio-Resource Engineering Dept., U.B.C.

3 P.A. Christie Talisman Land Resource Consultants, Vancouver, B.C.

5 P. Christie B.C. Min. of Environment, Kelowna, B.C.

1 H.H. Chuah B.C. Min. of Environment, Kelowna, B.C.

6A D.R. Coote Agriculture Canada, Central Experimental Farm, Ottawa, Ont.
6A L. Cotic B.C. Min., of Agriculture and Food, Kelowna, B.C.

3 B. Cruickshank B.C. Min. of Lands, Parks, and Housing, Dawson Creek, B.C.
1 M. Curran Dept. of Soil Science, U.B.C.

J. Dangerfield B.C. Min. of Forests, Victoria, B.C.

7 A.B. Dawson B.C. Min. of Agriculture and Food, Kelowna, B.C.

8§ B.A. De Gusseme Taculty of Forestry, U.B.C.
6B J. de Vries Dept. of Soil Science, U.B.C.
6B 5.8. Dhindsa B.C. Min. of Agriculture and Food, Fort St.John, B.C.
1 P. Diggle B.C. Min. of Forests, Victoria, B.C.

5 M.G. Driehuyzen B.C. Min. of Agriculture and Food, Surrey, B.C.
6A D.H. Duncan D.H. Duncan & Co. Ltd., Mission, B.C.
6B G, Elgie B.C. Min. of Agriculture and Food, Prince George, B.C.
68 R. Emerson Dept. of Soil Science, U.B.C.

4 W. Erickson B.C. Min. of Forests, Kamloops, B.C.

i M. Fenger B.C. Min. of Environment, Victoria, B.C.

3 J. Fitzpatrick Dept. of Soil Science, U.B.C.
58 J. Fredericks Dept. of Soil Science, U.B.C.

6A B.M. French Consultant, Rocky Point Ranch, R.R.#1, Quesnel, B.C.

6A R.G. Garry D.H. Duncan & Co. Ltd., Mission, B.C.

6A A. Goldin .S5.D.A. Soil Conservation Service, Huxley College,
Washington University, Bellingham, Wash.

3 M. Goldstein Soilcon Laboratories and Tera Environmental Consultants,

Vancouver, B.C.
7 N.A. Gough B.C. Min. of Agriculture and Food, Kelowna, B.C.
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LIST OF PARTICIPANTS {continued)

WORKSHOP
GROUP NAME
6A A.J. Green
B. Green
63 M. Grevers
1 M.A. Grismer
7 H. Haidiz
3 J. Hansen
1 T. Hardie
1 R. Hardy
3 W.J. Hastie
R.A. Hawes
1 B.C. Hawkes
6B J. Heinonen
4 AM.F. Hennig
6B W.A. Herman
6B B. Herman
HA V. Hignett
4 C. Hilliard
4 R.N. Hitcham
M.F. Hoare
W. Hooge
7 P.B. Hoyt
2 A. Jakoy
1 G. Johnson
3 C.T. Jones
HA J.C. Keng
6B C.A. Keunnedy
bA F. Kenney
6B M.R. Khan
3 R. Kline
i K. Klinka
A V.J. Korelus
BA H.C. Korven
4 R.C. Kowall
6A R. Ruurne
L D.S. Lacate
R.M. Laird
3 G.B. Lautard
6B L.M. Lavkulich
1 D.M. Lawrie
1 D.A. Lloyd
1 J. Lloyd
68 T.M. Lord
2 R.Hl. Louie

AFFILIATION

Agriculture Canada, Vancouver, B.C.

B.C. Min. of Forests, Burnaby, B.C.

Dept. of Soil Science, University of Saskatchewan

Envirooment Canada, Victoria, B.C.

Consultant, Fort. St. John, B.C.

Agriculture Canada, Reglonal Development Branch, Victoria

Dept. of Seil Science, Y.B.C.

Consultant, Vancouver, B.C.

Hardy Assocliates Ltd. Vancouver, B.C.

Norecol Environmental Consultant, Vancouver, B.C.

Canadian Forest Service, Environmeni Canada, Victoria

B.C. Land Commission, Burnaby, B.C.

Agriculture Canada, Research 3tation, Beaverlodge, Alta

Pacific Soll Amalysis Inc., Vancouver, B.C.

Pacific Soil Analysis Inc., Vancouver, B.C.

B.C. Min. of Environment, Victoria, B.C.

Dept. of Soil Science, U.B.C.

B.C.I.T., Burnaby, B.C.

Contractor, Abbotsford, B.C.

B.C.1.T., Burnaby, B.C.

Agriculture Canada, Research Station, Summerland, B.C.

B.C.L.T+, Burnaby, B.C.

Consultant, Burnaby, B.C.

Norecol Environmental, Vauncouver, B.C.

Agriculture Canada, Research Station, Agassiz, B.C.

MacMillan Bloedel Ltd., Nanaimo, B.C.

Agriculture Canada, Vancouver, B.C.

TDept. of Soil Science, U.B.C.

B.C. Min. of Agriculture and Foods, Experimental Farm
Site, Prince George, B.C.

B.C. Min. of Forests, Burnaby, B.C.

Environment Canada, Victoria, B.C.

Agriculture Canada, Saskatoon, Saskatchewan.

B.C. Min. of Environment, Kelowna, B.C.

Agriculture Canada, Pemberton, B.C.

TLands Directorate, Environment Canada, Vancouver, B.C.

B.C. Min. of Forests, Burnaby, B.C.

Consulrant, West Vancouver, B.C.

Dept. of Soil Science, U.B.C.

B.C. Min. of Forests, Engineering Branch, Victoria, B.C.

B.C. Min. of Forests, Kamloops, B.C.

Faculty of Forestry, U.B.C.

Agriculture Canada, Vancouver, B.C.

B.C. Min. of the Environment, Kelowna, B.C.



LIST OF PARTICIPANTS (continued)

WORKSHOP
GROUP

GA
68

68

NAME

.D. Lousier
. Lowe

+A. Luttmerding

J

L

H

B. McBride
G.A. MacBachern
A. Mcleod
A.0. McNeil
D.X. McQueen

M. Marsh

V.G. Marshall
D. Martin

B. Maxwell

D. Melnychuk

J. Metzger

G. Miller

J.E. Miltimoore
W.R. Mitchell
N.E. Moon

E.L. Moore

R. Murdock

M. Nagy

G.H. Neillson
K.A, Nelson
S.E.A. Norman
M.D. Novak

F.C. Nuszdorfer
W, Odermatt

E. Oswald
P.C.K. Pang

I. Paton

D, Pederson

M. Peterson
N.E.L. Pottinger
B. Price

H. Quesnel

8. Quesnel
B. Roberts
C. Rowles
R. Ruckle
G.G. Runka
J.M. Ryder
P. Sanborn
E.A. Sauder

AFFILIATION

B.C. Min. of Forests, Victoria, B.C.

Dept. of So0il Science, U.B.C.

B.C. Min. of Environment, Kelowna, B.C.

B.C. Min. of Agriculture and Food, Langley, B.C.

B.C. Min. of Agriculture and Food, Victoria, B.C.

B.C. Min. of Forests, Prince George, B.C.

B.C. Min. of Agriculture and Food, Prince George, B.C.

Consultant, Vancouver, B.C.

B.C. Min. of Lands, Parks, and Housing, Fort 3t. John.

Canadian Forest Service, Victoria, B.C.

Dept. of Soil Science, U.B.C.

B.C. Min. of Environment, Kelowna, B.C.

B.C. Min. of Agriculture and Food, Langley, B.C.

B.C. Min. of Agriculture and Food, Abbotsford, B.C.

B.C. Hydro, Vancouver, B.C.

Agriculture Canada, Research Station, Agassiz, B.C.

B.C., Min. of Forests, Kamloops, B.C.

Agriculture Canada, Vancouver, B.C,

B.C, Min. of Agriculture and Food, Xamloops, B.C.

B.C. Land Commission, Burnaby, B.C.

Consultant, Vancouver, B.C.

Agriculture Canada, Research Station, Summerland, B.C.

B.C. Min. of Forests, Aldergrove, B.C.

Talisman Land Resource Consultants, Vancouver, B.C.

Dept, of Soil Science, U.B.C.

B.C. Min. of Forests, Burnaby, B.C.
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Greenvalley Tertilizer Ltd., Surrey, B.C.

Dept. of So0il Science, U.B.C.

Consultant, Victoria, B.C.

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

Consultant, Vancouver, B.C.
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Consultant, Vancouver, B.C.
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