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As the new president of PRSSS I’d like to extend greetings to all
members of the society. While it may seem that summer was
slow in coming, we can now say it has officially arrived. As
has been the case for several years, summer brings another
edition of the PRSSS newsletter and the opportunity to update
you on the latest goings-~on in the society.

At the AGM in April a new executive team was voted into
office. The new team includes Vice President, Inkeri Meharg,
a consultant with Eveco Consultants Ltd.; Secretary, Eva-Maria
Jork, a Ph.D. student with the Biometeorology team at the UBC
Agricultural Sciences Faculty; and Treasurer, Dr. Susan Ames,
a recent graduate in Resource Management and
Environmental Studies at the UBC Institute for Resources and
the Environment. All of whom are bright, energetic women
that have already proven to be committed and invaluable team
members working hard on behalf of the society. It should also
be noted that Todd Redding, pursuing an M.Sc. in the SFU
Department of Geography, stepped up to the plate and
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volunteered to help out with future newsletters. I truly look
forward to working with all of these individuals in the
upcoming year.

INSIDE
@ 22" Annual PRSSS Spring Workshop
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The use of bumblebees for pollination (replacing manual labour) has resulted in increased
productivity, (due to their specialised and superior skills, and full-time effort). Demand for
bumblebees has given rise to a new supporting industry — bee breeding and rental.

BC’s greenhouse growers are world leaders in IPM. Dave highlighted that using helpful insects to
control crop damaging pests is far less disruptive to operations (and more healthy for workers) than
chemical pest control methods. IPM in greenhouses involves managing complex populations of
insects (twelve different insects are used for peppers, alone), but the systems are far more stable
and less prone to sudden crop losses.

Location, Location, Location

Gipaanda Greenhouses operate 18 acres of greenhouses on a 75-acre farm in Delta. The
biophysical factors that make Delta ideal for siting greenhouses include:

= Climate — In addition to mild winters, Delta has the coolest summer temperatures in BC

= Light availability — Delta receives 10-15% more light than Surrey, and even more compared with
Richmond

» Topography — Flat sites are important, to enable temperature control by passive venting methods.

There are currently 8 major greenhouses in Delta, occupying approximately 100 hectares of land
(0.5% of Delta’s landbase). On this small area, they produce 78% of Delta’s agricultural revenues
($130 million), compared with field vegetables ($30 million) and dairy ($7 million).

The market

BC’s hothouse vegetables are marketed from a central packing facility in south Surrey. This facility is
run by the 100% BC-owned BC Hothouse Foods Inc., an organisation founded in 1972, which now
represents over 60 BC and US operations, and employs over 400 people. About 70 — 80% of total
production is exported all over North America, and as far away as Japan. The four main retailers
who control over 60% of all North American food distribution demand high quality products at
reasonable prices, year round, and in huge volumes. BC Hothouse has successfully accessed this
market, and there are both challenges, and great potential for continued growth.

Bud Fraser, Vision Envirotech International Co. Ltd.
Waste Management Issues in Greenhouse Production

Bud Fraser, senior project engineer with Vision Envirotech, showed us that most greenhouse waste
is actually a resource, which can be re-used both on-site and offsite. He identified three major waste
streams: organic materials, wastewater, and inorganic solid wastes.

Organic Wastes

In a typical season, a greenhouse produces approximately 85 T/ha of waste biomass (crop cuttings,
culls, and end-of season vines), and 70 T/ha of spent sawdust growing medium, if used. Organic
wastes are sometimes landfilled, but tipping fees of $60-$70 per tonne encourage other management
methods, including land application (particularly of sawdust), off-site farm feed (of plant cuttings to
livestock), and composting, which is the preferred solution in BC’s Environmental Guidelines for
Greenhouse Growers.

Composting of organic wastes is a good way to retain valuable organic matter and nutrients. The
wastes can harbour plant pathogens, so on-site composting methods should address this, and some




operators prefer to remove wastes to off-site commercial composting operations. However, recent
trials have shown good results in pathogen reduction and end quality using simple, on-site
composting techniques, so it is possible more growers will move to on-site composting. Another
challenge to composting is that end-of season wastes contain a lot of plastic twine. Possible
solutions for this are increased efforts at source separation, or the development of biodegradable
twines.

Composted greenhouse wastes can be used for landscaping and agricultural soil amendments, both
off-site and on-site. Organic wastes from greenhouses are lower in salts and ammonia nitrogen than
wastes from intensive livestock operations, so that the resulting compost can be land-applied at
higher rates.

Recent research (UBC and Vision Envirotech International) also indicates that composted wastes
may be incorporated in the greenhouse growing medium. This end-use requires high-quality
compost, but preliminary trials indicate that benefits may include enhanced disease suppression in
the crop.

Wastewater

About 30% of total greenhouse irrigation water is lost as wastewater (on average 7 m*/ha/day). Roof
drainage is another source of excess water which must be managed.

Waste irrigation water contains soluble nutrients, but may also contain plant pathogens. To prevent
off-site discharge and water pollution, the preferred methods of management are to recycle water
within the greenhouse, or to irrigate it to other agricultural crops. Both these practices are done
successfully, but re-using the water within the greenhouse requires sterilisation or filtration to remove
pathogens. Excess water may also be retained and treated in a constructed wetland.

Inorganic Materials

Inorganic wastes from greenhouse production include plastic binding twine (0.2-0.5 T/ha), inorganic
growing media (rockwool), and other plastic wastes (ground cover plastics, bags, irrigation parts,
etc.)

Inorganic wastes are currently landfilled, as volumes are insufficient to make specialised recycling
viable.

Paul Richard, bioresource engineer
Greenhouses, the environment, and the soils underneath

The next speaker was Dr. Paul Richard, who provided an overview of the potential environmental
and soil impacts of greenhouse agriculture. He proposed a hypothesis: since greenhouses are the
most capital-intensive form of plant agriculture, we may expect them to have greater environmental
impacts than other crops. A wide range of potential environmental concerns were evaluated and
compared with other forms of agriculture, but the majority of the discussion pertained to alterations
and impacts to site soils.

Greenhouses are constructed using many different methods, resulting in a variety of potential soil
impacts.
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Grading and potential topsoil removal/coverage

Sites must be carefully graded to ensure proper drainage and even heating/cooling. This may
require a substantial amount of earth-moving, if the site is not already level, and in some cases,
topsoils may be removed (and stockpiled) and replaced by more easily graded sands. If topsoils are
not removed, they are typically covered with plastic sheeting (or a sand/gravel layer), and growing
tables are set up above them. A small portion of the total area (approx. 2%) of the site is then used
for concrete or gravel access walkways.

Pre-loading and compaction issues

Pre-loading, the addition of layers of sand or gravel, and subsequent traffic in the greenhouse will
contribute to compaction of native topsoils and/or subsoils. However, the extent of compaction may
be quite minimal, given that a 25 cm layer of sand exerts 100 times less force per area than a
standing adult, and given that large, heavy machinery is not routinely at work in the greenhouse.

Other site alterations/impacts

Soils around building footings may experience greater compaction, and sites with poor bearing
capacity may have deep foundations and pilings. However, these footings occupy a small percentage
of the site area. Sorting and storage areas, boiler rooms, and parking areas are typically paved.
Excavation of water retention ponds on site also impact native soils. Site hydrology is greatly
altered, as rainfall is prevented from infiltrating into the native soils, and large peak storm runoffs
need to be managed.

Effect on soil properties

The extent of effects on native soils depends firstly on whether topsoil is left in place or stockpiled. If
stockpiled soils are vegetated and retained on site, they will be disturbed, but will largely retain their
fertility for future use. Native soils under greenhouses generally will experience minor compaction,
with resulting decreases in permeability.

In hydroponic greenhouse operations, soils are deprived of biological inputs and moisture. Macro-
organisms would likely die or be driven away. It is unclear whether the organic matter and biological
community in the soil would diminish steadily over time, or whether soils would become “dormant”
after some time, retaining a portion of their nutrients and organic matter, in the absence of water and
plants to remove them.

Could the land be farmed again?

There are no documented cases in BC of a greenhouse site being returned to native soil-based
agriculture. However, such reclamation is not impossible. There is no evidence that the soil impacts
under greenhouses are irreversible, and site remediation for agriculture is an established practice on
gravel extraction sites, where site disturbance is much more extensive.
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Trevor Murrie, Land Reserve Commission (LRC)
Greenhouses in the ALR

Trevor Murrie, Staff Agrologist, commented on the use of greenhouses in the Agricultural Land
Reserve (ALR).

He clarified the LRC's four main objectives, which include encouraging “farm use” of agricultural land.

Under the Agricultural Land Commission Act (the “Act”), “farm use” means the use of land for
activities including the (production of) plants and animals, and any other activity designated by
regulation. For the Commission, greenhouses are farms, and their establishment and maintenance
in the ALR represents a “farm use” compatible with the Act.

One way in which the Commission may regulate the establishment of greenhouse operations is
under the Soil Conservation Act (SCA), which regulates the removal of soil and placement of fill on
agricultural sites. For example, if fill is required in the construction of a farm building, a permit may
be required under the SCA, unless the area of land affected by this activity represents less than
0.2 ha/16 ha of total land area.

If a larger amount of fill placement or soil removal is required, a permit application must be submitted
to the Commission. A permit will not be approved if the filling or soil removal: endangers adjacent
lands; fouls, obstructs, or impedes water flows; adversely affects farming on adjacent sites; or makes
the site unsuitable for agriculture. If the Commission allows filling, the proponent must still receive a
final soil placement/removal permit from a local government, so the final authority over such activities
on ALR land rests locally.

Dave Melnychuk, BC Ministry of Agriculture, Fisheries & Food
BCMAFF - Advocate or Regulator?

Dave Melnychuk, Resource Specialist with BC Ministry of Agriculture Fisheries & Food (and now,
Rural Development), filled us in on BCMAFF’s role as it pertains to the greenhouse industry.
BCMAFF administers 44 different legislated acts, while carrying out its mission “fo foster a
competitive, economically viable and environmentally responsible agriculture and food system
throughout BC”. The ministry has two broad strategic objectives: industry development, and
resource management. The resource management objective deals mainly with planning to maintain
the quality and availability of land and water for BC agriculture. The biggest challenge facing BC
farming is availability of land, with constant competition for prime land from not only urban and
residential uses, but also from parks, wildiife, and recreation interests.

BCMAFF has recently engaged in a two-pronged initiative to strengthen BC agriculture. The first has
been the establishment of the Farm Practices Protection (Right to Farm) Act, which protects farm
operations from nuisance complaints. The second part has been the development of planning for
agriculture tools, which include changes to the Municipal and Land Title Acts. These policy tools help
local governments include and support agriculture in community planning, and help prevent rural-
urban conflicts.

The “Right to Farm” Act gives farmers a right to farm on ALR land, or on land zoned for farm use.
Greenhouses are clearly included in the definition of “farm use” . The Act also requires farmers to
use “normal farm practices” as outlined in commodity-specific guidelines established by BCMAFF (for
example, “Environmental Guidelines for Greenhouse Growers in BC"). However, local governments




may restrict the kind of “farm use” allowed on ALR land through local zoning bylaws, and local zoning
restrictions override BCMAFF’s guidelines.

Session — Are Soils Obsolete?

Art Bomke of UBC, wrapped up the session by looking at greenhouse agriculture in a more global
perspective. Firstly, he applauded BC’s greenhouse industry for being among the best in the world,
particularly with respect to biological pest control. The question, however, is whether it represents
real sustainability and “food security”, and whether it will actually replace land-based agriculture.

It is true that greenhouse agriculture is more energy and input-intensive than land-based production,
leading it to be labelled as unsustainable. Art believes that technological innovation may overcome
many issues of increasing input costs, however, high tech agriculture also relies heavily on an
elaborate and smoothly functioning infrastructure. This is the real weakness of intensive agriculture,
as Art observed in Poland, where identical greenhouses to those in Delta were producing less than
one third of Delta’s production due to lack of appropriate resources.

He concludes that we should celebrate the success of agriculture’s high-tech greenhouse sector, but
we should not forget that it represent only one component of our food system, and cannot be
expected to provide a secure source of food under less than optimal physical, political, or economic
conditions. Soils and the people who know how to manage them will only become more valuable, as
pressure on our land and water resources increasel

A big thank-you to all speakers and participants for makmg thls an
Aenjoyable mformatlon-fllled event
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Upcoming Events

Sept. 15-17, 2000. PRSSS Annual Fall Field Trip. Trip includes camping in Manning Park and Monk Park
and stops near Princeton, Merritt, Kamloops and Spences Bridge. Contact Sandy Traichel @ (604)
879-8365 or Jayna @ (604) 733-4426.

Sept. 16-21,2000. 25™ Annual Meeting and Conference of the Canadian Land Reclamation Association:
Global KBS Reclamation/Remediation 2000 and Beyond. Edmonton, Alberta. Contact: Linda Jones
at 403-289-9435 or fax: 403-289-9435; email: clara@telusplanet.net.

Sept. 18-22, 2000. ConSoil 2000: 7™ International FZK/TNO Conference on Contaminated Soil.
Leipzig, Germany. Contact: Mrs. B. Mathes at +49/7247-82-3967 or fax: +49/7247-82-3949;
email: consoil@fzk.de; (http:/www.fzk.de/consoil2000/).

Sept. 18-22, 2000. Role of Soils in Agro-Ecosystems. Osnabruck, Germany. (http:/www.la.fh-
osnabruck.de/oldsite/public_html/fbaw/bw/tagung.htm).

Oct. 15-19, 2000. SOILREM 2000:International Conference of Soil Remediation. Hangzhou, China.
Contact: Dr. Yongmin Luo at +86-25-3228236 or fax: +86-25-3353590; email: ymluo@issas.ac.cn.

Oct. 16-19, 2000. 16™ Annual International Conference on Contaminated Soils, Sediments and Water.
Amherst, Mass. Contact: Denise Leonard at 413-545-1239; email: dleonard@schoolph.umass.edu.
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Upcoming Events (cont'd)....

Oct. 17-19, 2000. Conference on Long -Term Productivity of Forest Soils. Alexandria, Louisiana.
(http://www.srs.fs.fed.us/4111/tsp.htm).

Oct. 22-27, 2000. 11™ Annual International Soil Conservation Organization (ISCO) (Land Conservation
and Food Production in the Third Millennium). Buenos Aires, Argentina (www.agro.uba.ar).

Nov. 13-16, 2000. 8™ International Congress of Soil Science (Soil for Food Security). Soil Sci. Soc.
of Pakistan. Islamabad, Pakistan. Contact: Dr. Muhammad Ibrahim, fax: 92-41-653874; email:
sarc@brain.net.pk.

Jan. 3-5, 2001. Soil Erosion Research for the 21°" Century(ASAE). Honolulu, Hawaii. Contact: Dr.
Dennis Flanagan at 765-494-7748, fax; 765-494-5948, email: flanagan@purdue.edu (

http://asae.ora/ or hitp://horizon.nserl.purdue.edu/~flanagan/erosymp/).

March 19-22, 2001. 11" Annual West Coast Conference on Contaminated Soils, Sediments and Water.
San Diego, California. Contact; Marc Nascarella at 413-549-5170; email: marc@aehs.com.

July 21-27, 2001. 7™ International Symposium on Soil and Plant Analysis. Edmonton, Alberta. Contact:
Anette Palm, (Germany) at +49 6307 401103;fax: +49 6307 401104 (please note that the PRSSS
office has brochures for this conference - available upon request).
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