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STP which uses chemical precipitation for phosphorus removal.
Effluent quality is anticipated to be sufficient to irrigate a golf
course directly (after chlorination) during the irrigation season.

Armstrong currently uses secondary treatment with some phosphorus
removal via chemical precipitation. The waste Management Plan
specifies effluent irrigation as the preferred alternative. This
plan has not yet been implemented due to pol i ti cal problems
resulting from the irrigation area being located in Spallumcheen.

Phosphorus loading from sewage treatment plants has decreased from
close to 60,000 kg/yr in 1970 to about 12,000 kg/yr in 1985 and is
projected to be about 5,000 kg/yr in 1991. Further reduction at
this time would require swithcing from tertiary treatment to
effluent irrigation with an estimated cost of approximately $250
million. Expenditures on diffuse source reduction instead are
considered more cost-effective.

Septic Tanks

Approximately 50% of the Okanagan population uses septic systems.
This is currently the largest source of controllable phosphorus.
The phosphorus comes from laundry & dishwasher detergents and human
wastes. The septic phosphorus loading is estimated from a model
that looks at vertical movement (based on soil factors) and
horizontal movement (setback form surface water). The average
removal efficiency is 80% - 85%. Problems are primarily related
to the minority of septic systems which are located in shallow,
coarse textured soils in shoreline areas.

waste Management Plan's for rural areas target areas of low
phosphorus removal efficiency. Other concerns relating to
wastewater management are also identified. WMP's define problem
areas, identify range of possible solutions & recommend "best"
solution. The total costs identified reach $lO's of millions for
correcting all existing problems. Priorities are being set based
on costs vs benefits. Many solutions do not appear affordable
given current funding formulas.

Better land
promoted in
would al so
followed.

use planning, to
the WMP' s. More
be beneficial in

avoid further problems, is being
stringent subdivision regulations
ensuring that sound planning is

Modified septic regulations for environmentally sensitive areas
have been drafted. These regulations will reduce the impact of
new subdivisions in sensitive areas by specifying measures such as
increased setbacks from surface water, larger absorbtion fields or
on-site phosphorus removal.

phosphate free detergents also hold promise for reducing the
pho spho rus loadi ng. Laund ry de te rgen ts have been the 1eadi ng
source of phosphorus in domestic sewage. Total use of phosphate
free detergents could cut septic phosphorus loading by up to 25%.
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Forestry

Phosphorus from forest harvesting activities is associated with
increased sediment loads after logging. Disturbed soil from roads,
landings and skid trails has increased erosion potential. Massive
clearcuts change creek hydrology, resulting in shorter, more
intense runoff. The sediment carries a small fraction of
phosphorus which becomes very significant when considering tons of
sediment. Reducing sediment loads is the key to reducing
phosphorus inputs from forest harvesting.

Agencies such as Water Management and Fisheries are also interested
in reducing sediment loads to protect community water supplies and
fish habitat respectively. Ministry of Forests is interested in
minimizing loss of productive land through deep disturbance. A
multi-disciplinary committee (representing MOE, MOF and industry)
produced Okanagan timber harvesting guidelines. The control
measures are directed at reducing disturbance and limiting size of
clearcuts. The Guidelines address harvesting patterns and timing,
roads (including construction, maintenance and deactivation),
harvesting methods, skid roads, landings, fireguards and
revegetation of exposed mineral soils. The Guidelines were
implemented by MOF in 1989.

Agriculture

Phosphorus inputs from agricultural sources are the lowest of
"controllable" sources. The main source is animal waste runoff.
The problems are generally of short duration, occurring during
spring runoff. The intensity is variable depending on winter and
spring conditions. Typical problems include: spreading manure on
frozen, snow covered fields; uncontrolled runoff from feedlots;
cattle overwintering areas adjacent to creeks and cattle pens with
creek access for water.

Control requires changes in management at some operations and
facility upgrading and/or relocation at others. The focus to date
has been on increasing operator awareness and voluntary changes to
management and facilities. Low interest loans through Ministry of
Agriculture are now available to assist farmers with the capital
costs. Ongoing surveillance and the threat of enforcement by
Ministry of Environment also adds motivation.

Summary

We are making progress in maintaining and enhancing water quality
in Okanagan Lakes. Sewage treatment plant phosphorus loads are
being reduced to levels that were unheard of just a few years ago.
Initial progress is also being made in implementing mea9ures to
reduce phosphorus loading from agriculture, forestry and septic
systems.
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Further reductions will be harder and costlier to achieve.
Treatment plant phosphorus will soon be down to the lowest
practical levels. Further gains from this source are not cost­
effecti ve. Continued improvement requi res di ffuse source
phosphorus reduction. As the term diffuse implies, this will
require many small gains to be significant. Increased
expenditures, innovative technology and willingness by everyone to
make changes are needed.
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Evaluating Metal contamination
in an Urban Watershed Using a Geographic Information System

by Theresa Duynstee
Department of Soil Science, U.B.C.

In 1973 a study was conducted by Ken Hall of the Westwater
Research Centre to investigate metal pollution in sediments in the
Brunette River Basin in Burnaby. The aims of the project were to
examine the levels of pollution and to determine possible sources
of metal input into the drainage system.

In 1989 a follow-up study was carried out to document to what
extent the pollution problems have deteriorated and whether the
changes in pollution can be attributed to changes in land use or
traffic volume over the same time period.

A microcomputer based Geographic Information System (GIS) was
used to examine spatial relationships in a quantitative manner and
to display the results in a new and innovative manner.

GIS is an integrated system for handling and analyzing
geographic data. It is unique in that it links spatial data, which
has a geographic position (such as a point, line, or polygon) with
non-spatial data, usually containing columns of numbers. The
information can easily be accessed and transformed to show
interactions.

In May 1989 an attempt was made to collect the finest
sediments from the drainage area. The samples were then wet sieved
through < 180 microns and oven dried at 48 degrees celsius for 48
hours. Analysis was done using a nitric perchloric acid digest for
determining Cd, Co, Cr, Cu, Fe, Ni, Mn, Pb, and Zn. Mercury was
analyzed by a cold vapour treatment. The resulting digests were
measured on an ICP (Inductively Coupled Plasma) Spectrometer using
atomic emission spectroscopy.

Information on land use and traffic volume (vehicles per day)
was collected from local municipal offices. Problems occurred with
obtaining land use data since it is not possible to find
information at the same scale and year from each of the 4
municipalities within the watershed. Having a complete and
consistent data base is vital for accurate analysis. To accomplish
this land zoning maps were used, although not as accurate, they did
have the uniformity needed.

After data input, a statistical analysis was necessary to find
out where significant relationships occurred. The most significant
correlations were as follows:

Cu (1973)-------------Commercial Land (1973)
Cu (1973)-------------Traffic (1973)
Pb (1973)-------------Traffic (1973)
Cu,Hg,Pb,Zn (1987)-----------Parkland (1987)
Cu Change (73-89)------------Commercial Land
Cu Change (73-89)------------Traffic
Hg Change (73-89)------------Residential Land
Hg Change (73-89)------------Parkland

(all = 0.05, r= > 0.4, n= 37)
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Using this information Terrasoft, a PC-based GIS, can then
illustrate the relationships between metal pollution levels, land
use and traffic density in the watershed. Simple GIS techniques
can assist in spacial data management of resource information and
can facilitate the identification of pollution sources.

The relationships are not simply identified, as shown in Map
2. with a hypothesis of high traffic causing high metals we can
see that this relationship exists, but with our limited database
we don't know whether traffic is the only source. Contradicting
this is low metals and high traffic which could mean that there
may be a buffer zone preventing metal contamination of the drainage
system. On the other hand an area of high metals, low traffic
clearly indicates that an alternate source is present.

Other results showed a general decrease in Pb which can be
attributed to the increasing use of unleaded gas. Mercury
increases appeared throughout the watershed, high changes occurring
in areas of high residential land. High changes in copper
concentrations were shown to be related to high traffic volumes.

The main problem I found in using GIS in this project is that
you need a complete and consistent data set. It is important to
gather all the information FIRST, then decide what can be
accomplished. There is also a large time commitment needed for
data input. I only looked at two variables, but there are many
factors which could contribute to the concentration of metals such
as slope which can influence sediment transport.

GIS is a valuable tool which can display statistical
relationships in a spatial manner. It is a flexible system for
you can add variables and show interactions in a new and dynamic
manner.

BRUNETTE WATERSHED
(LOOKING EASTWARD)
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SESSION FOUR

OPEN DISCUSSION . Soil POllution and Contamination

Chairman· Dr. T. Ballard, VBC

The following is a summary of opinions, concerns, questions and comments made by
workshop participants. The order in which they are presented does not imply or indicate priority
or importance.

With regard to legislation versus guidelines, several participants suggested that guidelines
and self-regulations do not carry much weight. Soil is a common property resource and legislation
has to be strong to reflect this fact. Concern about intent oflegislation versus its interpretation was
also expressed. More use of arbitrators was also suggested. Code - of - acceptable - practice
approach may be better than exhaustive testing, monitoring and policing (this is being tried in the
agriculture industry).

Proactive approaches to soil pollution control must be highlighted and fostered to prevent
damage in the future. Concern was expressed that net pollution is increasing in spite of 'clean-up'
in some areas. The question was raised whether an operator should be responsible for historic
contamination as well as that occurring currently. Industry is in an accelerated mode of
remediation and prevention and newer, stronger legislation will not necessarily improve or add to
current efforts. Who deals with, or has responsibility for controlling contamination in agricultural
soils? At what levels is an agricultural soil considered to be contaminated?

Several comments relating to research and training were brought forward. An increased
willingness to accept research from other areas should be fostered. This was partially countered
with comments that B.C. conditions differ from many other parts of the world and any criteria
transported into B.C. would require rigorous examination before being accepted. Question was
raised as to who has responsibility in Canada for research into soil contamination, pollution and
renovation. The provision of a centralized repository for environmental information and data was
suggested - much is now found in "grey" literature. Concern was also expressed that through
increased privatized research, the findings are becoming confidential and not necessarily generally
available.

Several participants suggested that resources (staff funding) are insufficient to do a good
job of soil contamination and pollution renovation, as well as prevention. This applies to both
within government and universities. The question was also raised whether universities are
producing adequately trained graduates (ie. inadequate training in the practical aspects of
controlling and preventing soil pollution). A system of "internships" could perhaps help solve the
problem.

In closing, all participants agreed that soil science requires increased promotion and that
each individual should become an advocate of wise and sustainable use of the soil resource.

Summarized by:
H. A. Luttmerding, P.Ag.
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APPENDIX I

POSTERS

1. Downslope Movement of Liquid Hexazinone (Velpar L) in the
SBS Zone Near Smithers, British Columbia

Pierre Baudry and Dirk Septer, B.C. Ministry of Forests, Smithers.

2. Evaluating Metal Contamination in an Vrban Watershed Vsing
Geographical Information System.

Theresa Dynstee, Department of Soil Science, VBC, Vancouver.

3. Asbestos Pollution and Environmental Health

Hans Schreier and Tim Ballard, Department of Soil Science, VBC, Vancouver

4. Erosion Problems in the Saskatoon Creek Watershed, Peace River
Region

Sandra Burton and Rob Kline, B.C. Ministry of Agriculture and Fisheries, and
Hans Schreier, Department of Soil Science, VBC, Vancouver.
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Session Chairman
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11:10-11:30

11:30-11:50

11:50- 1:10

SESSION TWO

Session Chairman
1:10 - 1:30

1:30 - 1:50

1:50-2:10

2:10 - 2:30
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2:50 - 3:10
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3:30 - 3:50
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APPENDIX II

IP'IIiIOGIIiIAWI
SOIL POLLUTION

13TH BRITISH COLUMBIA SOIL SCIENCE WORKSHOP

Welcome. Les Lavkulich, Chairman, B.C. Land Resource Science Lesd Committee.

Legislation and Regulation
Thursday Morning, February 15, 1990

John Wiens, B.C. Ministry of Environment, Victoria
CONTAMINATED LANDS· THE FEDERAL ROLE
Bob Shepherd, Environment Canada, Vancouver
SOIL POLLUTION • THE PROVINCIAL ROLE
Harry Vogt, B.C. Ministry of Environment, Victoria
ACTIVITIES OF THE UNITED STATES ENVIRONMENTAL
PROTECTION AGENCY
Phil Millam, Environmental Protection Agency, Seattle
Break and Poster Session
TOXIC REAL ESTATE IN BRITISH COLUMBIA
Wally Braul, West Coast Environmental Law Association. Vancouver
A VIEW FROM INDUSTRY
Deborah Bisson. Triton Environmental Consultants, Burnaby
SOIL ANALYSIS AND QUALITY ASSURANCE
Steve Horvath, B. C. Ministry of Environment, Vancouver
ECOLOGICAL IMPACT OF CLIMATE CHANGE· A CANADIAN
SCENARIO.
Brian Rizzo, Environment Canada, Ottawa. (unable to attend)
Lunch

AGRICULTURE AND FORESTRY RESEARCH AND CASE
STUDIES
Thursday Afternoon, February 15, 1990

Art Bomke, University of British Columbia, Vancouver
EUROPEAN EXPERIENCE IN MANURE MANAGEMENT
IMPLICATIONS FOR B,C,
Ron Bertrand, B.C. Ministry of Agriculture and Fisheries, Abbol'ford
CODE OF AGRICULTURAL PRACTICES TO PROTECT THE
ENVIRONMENT
Dave Sands, B.C. Ministry of Agriculture and Fisheries, Abbotsford
APPLYING WASTE WATER TO ORCHARDS
Gerry Neilsen, Agriculture Canada. Summerland
NITRATE LEACHING, BOUNDARY BAY
Narender Nagpal, B.C. Ministry of Environment, Victoria
PESTICIDES IN SOIL
Sunny Szeto, Agriculture Canada, Vancouver
GROUNDWATER CONTAMINATION, ABBOTSFORD AREA
Hugh Liebscher, Environment Canada, Vancouver
Break and Poster Session
MUNICIPAL SLUDGE, ORGANIC CONTAMINANTS AND
AGRICULTURAL UTILIZATION
Mel Webber, Environment Canada, Ontario
COMPOSTING AND COMPOST QUALITY
Hubert Timmenga and Don Livingstone. B.C. Research Corporation, Vancouver
USE OF MUNICIPAL SLUDGE t'OR GROWING TURF
Sic Tan Chieng, University of British Columbia, Vancouver
APPLICATION OF MUNICIPAL SLUDGE ON FOREST LANDS
Mike van Ham, University of British Columbia, Vancouver
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APPENDIX II

SESSION THREE ENVIRONMENTAL RESEARCH AND CASE STUDIES
Friday Morning, February 16, 1990

Session Chairman
8:40 - 9:00

9:00 - 9:20

9:20 - 9:40

9:40 - 10:00

10:00 - 10:30
10:30 - 10:50

10:50 - 11:10

11:10-11:30

11:30 - 11:50

11:50 - 12:10

12:10 - 1:20

SESSION fOUR

Session Chairman
1:20 - 3:20

3:20 - 3:30

Bob Louie, B.C. Ministry of Environment, Victoria
PCB CONTAMINATION ON BAFFIN ISLAND
Colleen Hackinen, Envirochem Services, North Vancouver
PCB CONTAMINATION IN VICTORIA HARBOUR
Andy Grikis, BC Hydro & Power Authority, Vancouver
THREE TREATMENT TECHNOLOGIES FOR SOILS
David Jones, Canadian Waste Management Ltd., Vancouver
IN SITU BIODEGREDATION
Brent Kelly, Helix Biotech Corporation, Richmond
Break
METALS IN EARTHWORMS FROM CONTAMINATED SOILS
Elizabeth Kenney, Agriculture Canada, Vancoover
ASBESTOS POLLUTION AND ENVIRONMENTAL HEALTH
Hans Schreier and Tim Ballard, University of British Columbia, Vancouver
OKANAGAN WATER QUALITY PROJECT
Phil Epp, B.C. Ministry of Environment, Pentieton
EVALUATING METAL CONTAMINATION IN AN URBAN
WATERSHED USING GEOGRAPHICAL INFORMATION SYSTEM
Theresa Duynstee, University of British Columbia, Vancouver
FUTURE DIRECTIONS
John Wiens. B.C. Ministry of Environment. Victoria
Lunch

OPEN DISCUSSION
Friday Afternoon, February 16, 1990

Tim Ballard, University of British Columbia, Vancouver.
The final session will be an open discussion addressing soil pollution in British
Columbia. Most of you are aware that many questions about soil pollution are
being raised, questions which in many cases we feel less than confident in answering.
We may neither completely comprehend the complexity or degree of the problem. nor
do we understand completely how our expenise can contribute to the solution. Many
of us have academic backgrounds in agriculture, forestry or other natural resource
sciences and feel less than fully qualified as experts in the soil pollution field.

However, the soil landscapes of British Columbia are being, or have been,
subjected to change. Some of the change are so profound that they have resulted in
on-site or off-site contamination. This open forum provides an opponunity to
informally discuss and share information on this topic. What are the issues? How
serious is the problem? What is the adequacy of our knowledge base and research?
What is the impact on the economy, flora, fauna, and human health? What are the
legal and professional implications? What are the options? What is the role of
government, research and educational organizations, the private sector and public
interest groups.

The objective of this session is to provide a list of recommendations to the B.C.
Land Resource SCience Lead Commiuee for action.
CLOSING
Les Lavkulich
Chairman, B.C. Land Resource Science Lead Committee
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APPENDIX II

POSTlER SlESSWN During the morning and afternoon coffee breaks, Thursday, February 15, 1990.
Poster Chairman, Hans Schreier

Note:

I. Downslope movement of liquid hexazinone (Velpar L) in the sns
Zone near Smithers, British Columbia.
Pierre Baudry and Dirk Septer, Ministry of Forests, Smithers.

2. Evaluating metal contamination in an urban watershed using
Geographical Information System
Theresa Duynstee, UBC, Vancouver.

3. Asbestos Pollution and Environmental Health
Hans Schreier and Tim Ballard, UBC, Vancouver

4. Erosion Problems in tbe Saskatoon Creek Watershed, Peace River
Region
Sandra Burton, Rob Kline and Hans Schreier

Other posters are welcome,

Several related meetings are traditionally held in conjunction with the B.C. Soil Science
Workshop. Anyone interested in soil and water conservation, including non-members, are
most welcome to attend.

a) Soil and Water Conservation Society, B.c' Chapter.
Annual Meeting. 7:30 pm Wednesday, February 14 1990.
University of British Columbia, MacMillan Building, Room 154.
Keynote Speaker: Ron Bemand, Director, Soils and Engineering Branch,
Ministry of Agriculture and Fisheries. Waste Management in the Fraser Valley ard
the new National Soil Conservation Program
Contact: Laurens van Vliet, 224-4355, Vancouver

b) Pacinc Regional Soil Science Society.
Annual Meeting. 7:30 PM Thursday February 15. 1990,
University of British Columbia, Faculty Club Ballroom.
Contact: Chuck Bulmer, 228-2783, Vancouver
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§(Q)IIIL

You are invited to attend the 13th British Columbia Soil Science
Workshop.

WHEN-

WHERE-

REGISTRATION

FEE-

February 15 and 16, 1990

Room 104, Angus Building, University of
British Columbia, Vancouver, B.c.

8:15 to 9:00 am Thursday, February 15 and during the
coffee breaks of the first day.

$40.00 ($15.00 for students), which will include a copy of the
proceedings and refreshments.

The Workshop is being held underthe auspices of the B.C. Land Resource
Science Lead Committee. It will address the growing concern of the effect of toxic
materials on the landscape. Such issues are being raised in numerous professions
including health, environment, agriculture, forestry, engineering, geology, planning, legal
and in real estate. Soil scientists are becoming increasingly involved in examining the
complex interactions of toxic materials with the environment and in developing solutions to
such problems.

The Workshop program is attached. Please circulate it among your
colleagues for wider distribution. If you have any questions, phone contact Art Bomke
(Vancouver, 228·6534), or myself ( Victoria, 356.7736).

Bob Louie, Ministry of Environment
Chairman, Organizing Committee
777 Broughton Street
Victoria, British Columbia
V8V IX5

January 18, 1990
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APPENDIX III

?

NAME

REGISTRANTS . 13TH B.C. SOIL SCIENCE WORKSHOP

AFFILIATION

Atul, Haria
Ballard, Tim
Berch, Shannon
Bertrand, Ron
Bisson, Deborah
Blair, Hugh
Bomke, Art
Braul, Waldemar
Brewer, Dale
Bryden, John
Bulmer, Chuck
Cade, Barbara
Calissi, James
Chieng, Sietan
Chin, Raymond
Christofferson, Maureen
Chuah, Hong
Crowe, Matthew
Deom, Elizabeth
Dennison, Brian
Duynstee, Theresa
Epp, Phil
Fox, Glyn
French, Brian
Freyman, Liz
Goldstein, Michael
Gough, Neville
Grikis, Andy
Hackinen, Colleen
Henderson, Paul
Hilmer, Martin
Holmes, Andrew
Horvath, Steve
HughesGames, Geoff
Jones, David
Kelly, Brent
Kenney, Elizabeth
Kline, Rob
Kowalenko, Grant
Kranabetter, Marty
Lavkulich, Les
Letourneau, Lydia
Lim, C.Jim
Lim, Pat

UBC, Vancouver
Department of Soil Science, UBC
Department of Soil Science, UBC
RC. Min. of Agriculture and Fisheries, Abbotsford
Triton Environmental Cons., Richmond
UBC
Department of Soil Science, UBC
West Coast Environmental Law Assoc., Vancouver
Enviroscience Products Ltd, Vancouver, B.C.
Department of Geography, University of Victoria
Department of Soil Science, UBC
Department of Soil Science, UBC
Agriculture Economics, UBC
Department of Bio-Resource Eng. UBC
UBC
UBC
Griffin Laboratories Corp, Kelowna
B.C. Research Corp, Vancouver
Department of Soil Science, UBC
Ker Priestman & Assoc, Victoria
Department of Soil Science, UBC
B.C. Min. of Environment, Penticton
B.C. Min. of Environment, Victoria
RBF Land Resource Consultants, Victoria
Department of Soil Science, UBC
Soilcon Laboratories, Richmond
BC Min. of Agriculture and Fisheries, Kelowna
BC Hydro and Power Authority, Vancouver
Envirochem Services, N. Vancouver
Department of Bio-Resource, Eng., UBC
Dept. of Soil Science, UBC
Pneau Assoc., North Vancouver
RC. Min. of Environment, Vancouver
RC. Min. of Agriculture and Fisheries, Abbotsford
Consolidated Environmental Technologies,. Vancouver
Helix Biotech Corp., Richmond
Agriculture Canada, Vancouver
B.C. Min. of Agriculture and Fisheries, Prince George
Agriculture Canada, Agassiz
Department of Soil Science, UBC
Department of Soil Science, UBC
Envirochem Services, North Vancouver
Department Chemical Eng., UBC
ESC/Seakan Oceanography, Vancouver



Liu, Aiguoe
Livingstone, Don
Louie, Robert
Lowe, Lawrence
Luttmerding, Herb
Lynch, Andrew
Macadam, Anne
McBride, Brian
Marion, David
Merz, Russell
Millam, Phil
Mongrain, Aline
Monreal, Marcia
Neilsen, Gerry
Nicki, Lee
Newman, Helen
Norman, Sue
Peddie, Craig
Sands, Dave
Stovell, Peter
Pottinger, Ned
Price, Bill
Ronneseth, Kevin
Ryan, Andrea
Romano, James
Rowles, Charles
Runka, Gary
Rutherford, Ken
Shreier, Hans
Schwartzkopf, Olga
Septer, Dirk
Sheperd, Bob
Sheperd, David
Sommerville, Stuart
Sperling, Tony
Szeto, Sunny
Temple, Wayne
Timmenga, Hubert
Ulansky, Sherry
Van Ham, Mike
Van Kleeck, Rick
VanVliet, Laurens
Vogt, Harry
von Spindler, Bernie
Watt, Bill
Webber, Mel
Wessman, Laura
Wiens, John
Williams, Heather
Wittneben, Udo
Wong, Mike
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Department of Soil Science, UBC
B.C. Research Corp., Vancouver
B.C. Min. of Environment, Victoria
Department of Soil Science, UBC
B.C. Min. of Environment, Victoria
B.c. Min. of Environment, Vancouver
B.C. Min. of Forests, Smithers
B.C. Land Commission, Burnaby
Novatec Consultants, Vancouver
B.C. Min. of Agriculture and Fisheries, Abbotsford
Environmental Protection Agency, Seattle, Washington
Dames and Moore, Vancouver
UBC
Agriculture Canada, Summerland
Department of Fisheries and Oceans, New Westminster
B.c. Min. of Environment, Victoria
Consultant, Vancouver
Greater Vancouver Reg. Dist., Burnaby
B.c. Min. of Agriculture & Fisheries, Abbotsford
Dept. of Food Science, UBC
Norecol, Vancouver
Talisman Land Resource Cons., Vancouver
Department of Geography, U. Victoria
Environment Canada, Vancouver
New Era Waste Reduction, Vancouver
Department of Soil Science, UBC
Land Sense, Burnaby
Queens Univ., Kingston, Ontario
Department of Soil Science, UBC
SPEC, Vancouver
B.C. Min. of Forests, Smithers
Environment Canada, West Vancouver
B.c. Min. of Agriculture and Fisheries, Victoria
Ecowaste Industries, Richmond
Gartner Lee, Vancouver
Agriculture Canada, Vancouver
UBC
B.C. Research Corp., Vancouver
Agriculture Canada, Vancouver
Faculty of Forestry, UBC
B.C. Min. of Agriculture and Fisheries, Abbotsford
Agriculture Canada, Vancouver
B.c. Min. of Environment, Victoria
Dept. of Soil Science, UBC
B. C. Min. of Forests, Williams Lake
Environment Canada, Burlington, Ontario
UBC
B.C. Min. of Environment, Victoria
Consultant, Victoria
B.C. Min. of Environment, Victoria
B.C .Min. of Environment, Surrey




