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Program Overview
The City of Lethbridge Parks Department manages approximately 2,515 hectares of Parkland,
which includes irrigated parks, sport fields, school grounds, green strips, dry-land buffers, road right
of way and natural parks through the river valley.
The City of Lethbridge Parks Department Urban Forestry section maintains approximately
42,000 park and street trees.
The City of Lethbridge is located within the Chinook belt, resulting in a variety of climatic patterns that can drastically and unpredictably change within a few hours. The area is well known for its
Chinook winds that can blow up to 110 kilometers an hour.
The City of Lethbridge Parks Department places a strong emphasis on strategies to reduce
chemical use and have adopted and implemented IPM policies and programs. The department will
continue to address pest management concerns and methods based on long-term objectives, environmental impact, human health and exposure concerns.
The City of Lethbridge through the federal “Pest Control Products Act” defines a pest as “any
injurious, noxious or troublesome insect, fungus, bacterial organism, virus, weed, rodent, or other
plant or animal pest, and includes any injurious, noxious or troublesome organic function of a plant or
animal.”
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Introduction to IPM
The balanced use of all available pest control methods is called Integrated Pest Management,
usually abbreviated as IPM. The idea is simple. All available prevention and control methods are used
to keep pests from reaching damaging levels. Pesticides are only used when necessary. The goal is to
maintain acceptable quality and productivity while minimizing costs and any adverse effects which
pesticides may have on the environment.

IPM in Municipal Settings
The City of Lethbridge is growing rapidly. Landscapes associated with urban areas, public
parks and gardens, golf courses, and many home lawns and ornamentals have traditionally been
managed intensively using chemical pest control. Frequent pesticide use in highly populated municipalities increases the risk and probability of pesticide exposure. Pesticides are also frequently used to
control insects in homes and public buildings, increasing the potential for exposure to pesticides in
places where people live, work and play.
The implementation of IPM programs by municipalities reduces the amount of pesticide introduced into the environment. IPM programs have been implemented successfully in many other municipal areas in Canada.
A sound IPM program is based on the acceptance and tolerance of pests at levels that do not
significantly reduce the acceptability of the product. Control steps are not usually taken until the
monitoring of pest populations indicates that economic losses could exceed costs of control. In municipal landscapes, it is more difficult to determine acceptable injury levels since damage may be aesthetic
rather than economic. Deciding that damage has reached an action threshold will vary with individual preference and visibility of the area.
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IPM Basics
Preparing a site correctly and selecting plants best adapted to local conditions based on the
City Of Lethbridge design and construction standards and then watering, fertilizing, and caring for
them properly form the basis for integrated pest management. Keeping a landscape healthy enables it
to tolerate low levels of pests and makes the area a good habitat for beneficial organisms that help
control pests.
Plants bred for landscape use frequently require human assistance to survive, reproduce and
compete for resources in a natural ecosystem. Providing such assistance through an IPM program using chemicals sparingly may require more time and labor. Early detection of pests, followed by appropriate control steps will minimize damage and save time, effort and money. When pest pressures and
environmental conditions are severe, pest damage may exceed tolerable levels. The cause of any problems that occur should be determined, and the safest, most effective controls should be chosen. If
chemical control is necessary, select the safest effective pesticide and follow the label recommendations. Chemicals should be applied when the pest is most susceptible and only those areas in need
should be treated.

IPM Program Components
Knowledgeable People, Knowledge is the cornerstone of any successful IPM program. Parks
staff are licensed, trained and encouraged to attend technical courses along with in-house training.
Staff should know about species being grown, potential pests and conditions likely associated with
pest problems.
A Written Plan, This plan (IPM) will specify objectives for each section. It will contain general
guidelines on weeds and pests. It will help define action and will include specific practices for nonchemical control.
Monitoring Of Pest Activity, Most pests are easy to manage when they are immature and few
in number. Frequent scouting (Forestry Technicians, Applicators, Gardeners, Turf Managers, Certified
Arborists and Municipal Specialists) can help determine the stage of pest activity or injury. Treating
only areas where intolerable levels of pests are present reduces the number and costs of chemical applications for pest control.
Appropriate Cultural Practices, The use of sound cultural practices results in healthy plants
better able to ward off pests and pest injury. Biological or cultural strategies can create conditions that
are unfavourable for the pest’s development and survival.
Accurate Records, Keeping accurate and up-to-date records of pest activity, actions taken and
the results of those actions will assist in future planning. Other factors to record include weather conditions, stage of plant growth, and presence of beneficial or predatory insects.
Current Information, Any use of chemicals should be based on reliable information and recommendations. Staff will seek the most up-to-date information on chemical control of insects, plant
diseases and weeds, as well as recommended schedules, rates and methods of application.
8
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IPM Program Components (continued)
Networking, Consulting with other professionals is very helpful. Finding out what other communities, golf courses, universities and colleges are seeing and doing is a great way to stay up to date
on information. Some of the frequently consulted professional organizations are the Industrial Vegetation Management Association of Alberta, the Alberta Agriculture Fieldsman’s Association and the
Southern Alberta Turf Managers Association. The City of Lethbridge Parks Department networks
regularly with other cities including Airdrie, Medicine Hat, Red Deer, Calgary and Great Falls.
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Alternatives to Chemical Control
Human beings have been contending with insects and diseases since prehistoric times.
Various types of substances and schemes have been tried for insect control with varying degrees of
success. The pesticide revolution began in the 1940’s with the development of the chlorinated hydrocarbons and organophosphates. Pesticides have now been developed that are active at very low rates
and tend to have specific modes of action. Because of their efficacy and relatively cheap cost (in comparison to some alternative methods of control), the synthetic organic chemicals are widely used for
insect and mite suppression.
Dependence on chemicals as an exclusive control measure, however, has created pest
populations that have adapted or developed resistance to the effects of certain chemicals. Even when
pesticides are effective in eradicating the majority of pests in a population, some individuals may be
unaffected by a particular chemical. Repeated use of chemicals having the same mode of action leads
to an increase in the population of unaffected individuals. Over time, a pesticide that is used repeatedly will become ineffective against the resistant pest population.
Although pesticides control undesirable pests, they also increase the mortality rate of desirable organisms or natural enemies within the habitat. These problems, in addition to environmental
and cost factors, have stimulated the search for alternative strategies for control of insect and mite
pests.

Natural Controls
The Parks Department encourages natural control as a pest management strategy in
which the environment is disturbed as little as possible. Some reliance is placed on naturally occurring
parasites and predators to control pests. Most urban landscapes vary significantly and are not often
amenable to the basic concept of natural control.
Sometimes natural controls may be objectionable, such as when snakes move into the
short dry-land grass to feed on gophers. In cases like this, people are more often alarmed about the
predator species than appreciative of the natural control process going on around them.
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Biological Control
Biological Control is a pest-management method in which a naturally occurring parasite
or predatory organism is manipulated to control a pest, particularly invasive species. Predators or
natural enemies of invasives are commonly called beneficials.
City of Lethbridge Parks Department has worked in cooperation with Agriculture Canada
and the University of Lethbridge performing field trials on the effects of releasing beneficial insects to
control invasive plants. Mapping, surveying and insect counts were carried out.
One of the most serious invasive plants to move into the Lethbridge area is Leafy Spurge,
which crowds out native species and produces a sap toxic to cattle. The use of a flea-beetle species as a
bio-control approach to control Leafy Spurge is sustainable and cost effective. The insects, once established move to new infested sites without human intervention.
The Knapweed Root Weevil is used as a bio-control for all types of invasive knapweed
species. The weevil lays its eggs on the top of the knapweed’s root crown. After the eggs hatch, the
larvae burrow into the root, which destroys the vascular root tissue. Death of the plant can occur
within two years.
In the future, experimentation with biological and beneficial control agents will be looked
at in greater depth.

Alternative Controls
Alternative chemicals are those that are not synthetic chlorinated or brominated organic
molecules and are not based on phosphoric acid or carbamic acid. Plant extracts are considered effective alternative chemicals and are often referred to as “least toxic” chemicals.
Soap, Soap is accepted as a safe chemical for aphid, mite and whitefly control. Soaps act
by impairing the waxy layer of insect exoskeletons. This results in desiccation, suffocation and the
eventual death of the insect.
Sulfur, Sulfur can be used for spider-mite control and will control some other mites,
which are resistant to miticides.
Horticultural Oils, Various horticultural oils are also considered alternative chemicals.
They were used before the pesticide revolution and some can be safely used around humans and pets.
There are a wide variety of oils, each with their own characteristics and rates of application. A desirable oil lists insects controlled on the label as well as the rates of application.
Organic Weed Control, Corn gluten can be used as a pre-emergent herbicide of limited
effectiveness. It contains two proteins (peptides) that function as active ingredients and have the effect
of inhibiting root formation of germinating seeds. Corn gluten has no post-emergent weed control effect. Corn gluten meal has several disadvantages, however: applications must be timed in the four to
six week period prior to weed germination; up to three plus years of application are necessary to
match the results of synthetic pre-emergent herbicides; corn gluten is considerably more expensive
than synthetic products. It is because of these disadvantages that the Parks Department continues to
search for other natural weed control products.
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Cultural Control
Common sense practices may partially or completely suppress many insects and mite
pests of ornamentals. Choosing proper plants can make pest management easier.
Cultural Practices, Weeds may be controlled by hand pulling or hoeing, something usually not practical for a municipality. During cultivation, the soil surface should be disturbed as little as
possible so that seeds in the soil will not be brought to the surface where the conditions are favorable
for germination.
Cutting weeds at the soil surface may be better that pulling them, because removing roots
may bring weed seeds to the soil surface. To interrupt the reproductive cycle, weeds need to be removed before the weed seeds are produced.
Most weeds are easiest to control when they are small, generally 2 to 4 inches tall. Tools
used for cultivation are cleaned before moving to another area to prevent the spread of weed seeds or
other reproductive parts.
Sanitation Pruning and Raking, Pests can be pruned out of infested shrubs and trees.
Pruning out and destroying the infested twigs will control new generations of pests.
Select Resistant species and varieties, Host plant resistance to pests is another method of
suppressing pest problems.
Proper Irrigation Methods, Irrigation usually reduces stress on a plant and makes it less
susceptible to pests, or at least makes the plant more able to withstand the pest damage successfully.
Maintenance Practices, Healthy plants are less attractive to bark beetles and borers. Plants
in poor health store more of their energy as simple sugars and more of their nitrogen as free amino
acids rather than as proteins. This makes sap more nutritious and attractive to insect and mite pests.
Likewise, healthy vigorous turf stands are less likely to become infested with weeds such as dandelions and black medic.
Mulch, Mulch discourages weeds from growing and conserves moisture during periods
of drought.
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Miscellaneous Controls
Pheromone Traps, Pheromone traps are available for some moths, borers and beetles.
These traps can be used as an aid in scouting by indicating when the first insect appears in the area.
Traps, however, may lure insects that would not otherwise visit a plant, and they should be placed
away from the plant needing protection. The City of Lethbridge Parks Department uses these traps to
monitor for the Elm Bark Beetle.
Tree Barriers, Using an insulation barrier and sticky tape on a tree’s trunk to trap the
wingless female adult moths before they mate and lay eggs in the tree canopy assists in the management of the Fall Cankerworm. The City of Lethbridge Parks Department is currently experimenting
with this control with promising results.
Yellow Sticky Traps, Yellow Sticky traps are available for pests such as aphids. These
traps will not eliminate a raging infestation of these types of pests, but the traps do indicate when the
first few specimens show up so that control measures can be undertaken quickly.
Home Remedies, Home remedy treatments are not from research based pesticide labels
but come from other sources such as word of mouth and thus the City of Lethbridge does not consider them good recommendations. Such home remedies would include boiling water that can be
poured on ant hills, beer cans being used for bait for slugs, crushed Corn Flakes to control ants, juice
cans punched with holes and filled with carrot or potato peelings to gather millipedes and small
worms.
Repellent Plants, The literature lists various plants that supposedly repel insects. The examples mentioned here are for informational purposes only. The City of Lethbridge Parks Department does not consider them a good recommendation. Such repellent plants would be onions for
ants, marigolds for slugs, nematodes and tomato worms, thyme for cabbage worms, tansy for cucumber beetles, horseradish or flax for potato beetles.
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Pest Identification
Identification is extremely important, as most treatments must be tailored to a particular
species. Once a species causing a potential problem is identified, information about its life cycle can be
used to identify when control measures will have the greatest effect and what preventative measures
will be the most effective.
Monitoring provides the information required to decide whether treatments are needed,
the best timing of treatments and how the treatments are working. The City of Lethbridge monitoring
is based on regular inspections for pests, pest damage or signs of their presence.
How much damage or injury is tolerable depends on several factors, such as the value of
the plant, the aesthetic value that could be lost if not treated, the profile of the site, the public’s acceptance of the damage/nuisance, population density of the pest, and the acceptable threshold.

Plant Problems
Successful identification of plant problems can be accomplished by following a systematic
approach.
Parks Department Gardeners, Chemical Applicators and Urban Forestry Personnel conduct the majority of the diagnosing of plant problems. Staff are trained and have significant experience in and knowledge of plant identification, symptoms, insects and diseases common to the City of
Lethbridge.
Monitoring poses a challenge to the City of Lethbridge Parks Department. Finding the
time is not an easy task as workloads become increasingly heavy. Regular inspections of plant material is important in a successful IPM program
The compilation of as much information relating to the plant, symptoms, and the site is
essential to an accurate diagnosis.
Identify the plant and its characteristic features.
Examine the entire plant, noting the damage present as well as similarities in
symptoms on surrounding plants.
Note if there is a general pattern present.
Uniform damage may indicate abiotic or non-living factors such as light, temperature or
moisture stress, traffic stress, phytotoxicity or herbicide damage, nutritional, mechanical damage, or
incorrect soil type or cultural conditions.
Non-uniform damage may indicate biotic or living factors such as disease or insects. It
should be determined whether damage is similar on other plant parts and surrounding plants. Indications of the presence of a pathogen or insect should be identified. Both the upper and lower portions
of leaves should be checked for evidence of foliar pests.
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Plant Problems (continued)
Bacterial pathogens are single-celled organisms that require warmth and moisture to survive and reproduce. Bacteria enter host plants through wounds or natural plant openings. Bacterial
pathogens can be spread by splashed water, insects, contaminated tools and equipment, or contact
with diseased plants. Symptoms associated with bacteria within the Lethbridge area include leaf
spots, soft spots, scabs, wilts and galls.
Fungal pathogens can grow on living or dead host plants. Many fungi are able to penetrate host tissue using enzymes. Fungi grow whenever environmental conditions are right. Fungi reproduce by giving off spores. Many fungi require high humidity or free water for germination of
spores. Many fungal spores are able to survive long periods of unfavorable conditions and will continue to germinate once conditions become favorable. Wind, splashed water, tools, machinery, and
insects are ways in which fungal pathogens can come into contact with host plants. Symptoms associated with fungal pathogens within the Lethbridge area include: soft rots, stunting, curling of leaves,
leaf spots, wilts, mildews and blights.
Viral pathogens are minute organisms that cannot be seen unless highly magnified. Viruses must have a living host to survive and replicate. Plant-feeding insects with piercing/sucking
mouthparts such as aphids and leafhoppers most often spread viruses. They can also be spread by
grafting, insect pollination, pruning, and the growing together of infected roots. Some common symptoms of viruses in the Lethbridge area include stunting, mottling or mosaic patterns on leaves or abnormal growth, such as leaf deformation.

Insects
Adult stages of insects are most easily differentiated, especially in winged insects. Generally, if an insect has wings it is an adult. It is not always easy to tell if an insect pest that is not winged
is mature or immature. If an insect is mating, laying eggs, or giving birth to young, it is in the adult
stage.
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Insects (continued)
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Insects (continued)
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Insects (continued)
The insects that the City of Lethbridge commonly deals with include sawflies, wasps,
mites, scales, aphids, slugs, caterpillars, western ash bark beetle, and grubs.
A roto-mist tree sprayer is used throughout the summer months (as required depending
on the level of infestation) to control soft-bodied insects, such as aphids and tent caterpillars. A solution of insecticidal soap is applied to the trees, which effectively controls the insects without adverse
effects to humans or the environment.
Spruce trees, cedars and junipers are treated in mid summer with a plant-based pyrethrum product to control spider mites and sawflies.
Problem elm trees on City boulevards are selected for a pest prevention and monitoring
project in order to assist in the management of the Fall Cankerworm. This is the green to brownishgreen caterpillar, or “inchworm” that feeds on the leaves of the tree through May and June, and can
often be seen dangling from trees on silken threads. Using an insulated barrier and sticky tape on the
trunk of the tree, the City of Lethbridge Parks Department traps the wingless female adult moths before they can mate and lay eggs in the tree canopy.
This procedure accomplishes the following:
Reduces the spring populations of the larval (caterpillar) stage and corresponding tree defoliation.
Gives forestry personnel an opportunity to establish adult population numbers
for future management practices.
Determines the presence or absence of natural predators and parasites.
This tree banding method has proven effective in other prairie communities and is now a
part of our integrated pest management strategies to further reduce pesticide usage in our urban forestry.
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Mosquitoes
Mosquitoes are important pests because their biting activity often interferes with outdoor
activities and may transmit disease organisms to people and domestic animals. Although mosquitoes
are primarily annoyances in Alberta, some species are vectors of disease. Of the diseases, the West
Nile virus has caused the most concern for public health. The West Nile virus is spread to humans and
other animals (primarily horses) by mosquitoes that have fed on infected birds. The public is alerted
to take personal protective measures such as the use of insect repellents, reducing exposed skin, and
avoiding outdoor activity at dawn and dusk when mosquito activity is high, and to eliminate breeding sites around their homes.
The City of Lethbridge reinstated a mosquito control program in 2003 after a ten-year absence from any control program. Insecticides sprayed into the air (fogging) to control adult mosquitoes has been done to remove annoyance levels but the effects are only short term. Applications have
to be repeated to reduce populations for more than several hours. Temperature is critical and the cost
of spraying is high relative to the benefits. This practice carries health risks greater than the virus itself
and can also harm beneficial insects, birds, fish, toads and bats, all of which serve as natural controls
for mosquitoes.
The City of Lethbridge IPM program emphasizes the judicious use of insecticides. Larviciding programs have a better cost/benefit ratio and are targeted to where mosquito populations are
confined, concentrated and vulnerable. The City of Lethbridge program focuses on surveillance and
mapping of mosquito breeding sites and the application of control only to bodies of water determined
to host larvae. Permanent natural bodies of water such as lakes and ponds are subject to wind and
wave action, and predatory insects and fish keep mosquitoes larval populations down. The City of
Lethbridge Parks Department treats mosquito larvae with a bacterial insecticide. This product contains a bacterium that targets mosquito larvae but will not harm fish, birds or other wildlife.
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Landscaping to Minimize Pest Problems
When designing a landscape, it is important to determine which plants are best suited to
site conditions. The amount of sunlight the area receives, amount of irrigation or rainfall available, site
drainage, and the amount of traffic through the site will affect the survival, growth rate and success of
the plant. The Parks Department and the Parks Development Group work closely in the early planning and construction of parkland and have a process in place for regular inspections. The information that is exchanged has become increasingly valuable as project managers and engineers recognize
its importance.

Plant Selection
City of Lethbridge landscape situations are very diverse. Chinook winds, hot summers
and severe winter weather conditions demand a great variety of plants.
The recommended tree and plant list for the City of Lethbridge can be found in the General Parks Standards & Specification Requirements. This design guideline document contains the technical information necessary. The list and guidelines are updated yearly.

Landscaping To Protect Water Quality
The way in which the landscape is managed has an impact on the quality of surface and
groundwater. Many effective techniques that prevent and reduce water contamination by sediment,
fertilizers, and pesticides are based on common sense. The techniques mentioned in the following sections are used by the City of Lethbridge to develop the landscape maintenance plan that will help protect water quality and reduce chemical usage.
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The Role of Storm Water Ponds (Wet/Dry) In The Environment
The City of Lethbridge has developed storm water ponds to function as temporary storage or retention ponds. These retention ponds have been incorporated into newly developed open
space. Recently ponds have been constructed in older open space areas, and it is expected that this
trend will continue into the future. They are primarily designed “to reduce downstream flooding,
overloading of storm water basins and piping, and erosion by controlling the peak flow, frequency of
flow, and the velocity of storm water.
There is much work to do in understanding how these ponds function, and the interrelationships between plant, animal and the products that enter them, such as chlorides during the
winter (road salt), and phosphorus and nitrates in the spring and fall (due to fertilizer use in both residential and public areas). With the possibility of flushing contaminants into the retention ponds with
every severe storm, these ponds will require monitoring. In order to show good stewardship the challenge will be to properly manage these storm water ponds by finding the resources to be able to monitor water and sediment quality.
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Soil Amendments
Soil Testing, Soil characteristics determine how well plants are able to use nutrients. A
soil test indicates what nutrients are in the soil and what nutrients are needed. The City of Lethbridge
Parks Department has recently developed a soil-testing program. The soil analysis will list the amount
of nutrients in the soil and will give recommendations for improving the nutrients or adjusting fertilizer blends. Budgets will reflect how the City of Lethbridge will be able to implement the instructions
provided by the soil testing service.
Adjusting Soil Properties, Soils with a greater portion of silt and clay retain more water
and nutrients than those soils composed mostly of sand particles. Organic matter increases both the
water and nutrient holding capacity of soil. Soil drainage is critical to plant health.
The soil’s ability to hold water must be balanced with its ability to retain enough oxygen
for plant growth. The City of Lethbridge supports the adjusting of soil properties biologically and organically in order to reduce the dependability on chemical use. This is done through the use of woodchips and green composting by tilling plants back into the beds to improve soil quality and replace
lost micronutrients.
Soil Acidity, Landscape plants grow well in soil with a pH range from 6.0 to 7.0. Within
this range, the essential nutrients are available to most plants, and soil organisms can carry out their
beneficial functions. If the soil is too acidic (low pH), the pH can be raised by adding lime. If the soil is
too alkaline (high pH), the pH can be lowered by adding sulfur. We have found that it is very impractical and also very difficult to alter or adjust soil’s pH range. A soil test analysis includes determination of the pH range.
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Site Preparation
In order to minimize the amount of weed control in a landscaped area or bed, it is important to kill all unwanted vegetation before planting. An area that is initially weed-free will require less
weed control.
A non-selective herbicide is applied to the site before cultivation.
Perennial weeds are difficult to kill through cultivation only. Cultivation can make a perennial weed problem worse by breaking up the reproductive structures of the plant and spreading
them throughout the cultivated area.
Mulches, Once the existing vegetation has been removed, steps should be taken to prevent
weed seed germination and growth of new weeds. Mulches will prevent weed germination and suppress weed growth. However, if mulch is allowed to deteriorate, weeds can re-establish themselves.
The mulch must be spread to a depth of 4 inches; this will prevent most weed seeds from
germinating. Mulch should not be deeper than the 4 inches, as this can interfere with plant growth.
Also, deep, fine textured mulches can support the germination and growth of weeds that may be
transported into the area from outside sources (mowing, wind).
Mulches made from organic materials should be free of weeds and weed seeds. In addition to providing weed control, mulches will reduce soil erosion; conserve moisture and moderate soil
temperature.
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Weed Control and Herbicides
To preserve aesthetics, it is necessary to manage weeds in urban landscapes. Weeds can
ruin the color patterns of flowerbeds. Weeds also compete with desirable vegetation for water, nutrients, and space, and may prevent plants from gaining maximum growth and health. Effective weed
management requires The City of Lethbridge to use a combination of cultural practices and chemical
control.
The City of Lethbridge considers weed control during plant selection. This is especially
true in designing areas for species that require several years to reach full size or areas that will have
open ground after plants have reached maturity. If herbicide use is anticipated, the compatibility between species and herbicides likely to be used for weed control must be considered. Species that don’t
tolerate certain herbicides can be grouped so that some of the area could be treated without damaging
sensitive plants.
The City of Lethbridge avoids using plants that appear to be contaminated with weeds.
Even though the above ground portion of the weed may have been removed from a container-grown
plant, reproductive parts such as roots, tubers, rhizomes, or seeds can still be present. Plants are obtained from nurseries and greenhouses that practice good weed management.
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Weed Control and Herbicides (continued)
Chemical Applicators, The City of Lethbridge requires their chemical applicators to be
certified under the Environmental Protection and Enhancement Act to operate in the Province of Alberta as Pesticide Applicators in Aquatic, Industrial, Agriculture, Biting Fly and Landscape categories.
Staff involved with transportation of pesticides must have received Transportation of Dangerous
Goods training and certification.
Chemical applicators must comply with all safe application methods as listed within The
Environmental Code of Practice for pesticide as well as The Urban Pest Management Council of Canada. They must also wear safety equipment and apply products under optimal environmental conditions as directed on the label.
Proper notification is essential and beneficial to all. The Parks Department takes proactive
measures by providing information regarding what is being done to make the risk of exposure as low
as possible. It is the job of every employee to be able to offer factual information and demonstrate they
care by listening and empathizing. Parks Department applicators hold themselves to the highest degree of professionalism.
Before broadleaf weed control in irrigated turf can commence, applicators must post
warning/pre-notification signs at the main entrances to the area being treated. The signs must be in
place 48 hours before application. Once the area has been treated the wording is changed to reflect the
situation and the signs remain in place until 48 hours after application. Signs are large and brightly
colored and display the universal symbols for “No Children” and “No Pets”, the date of application,
the product used, pest control product number and the number of the “Chemical Notification” phone
line within the Parks Department.
The City of Lethbridge has established a landowner notification program which contains a
contact list of individuals who have requested to be notified of any chemical application in their
neighborhood. A second part of the notification program allows for sensitive citizens to take responsibility for the cultural control of any undesirable vegetation adjacent to or behind their properties.
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Weed Control and Herbicides (continued)
In general, the Parks Department has found that property owners who are educated on a
topic and are familiar with it are more likely to be supportive. Sometimes all it takes is for someone to
explain the situation and what steps are being taken to control it.
After each application, the applicator records all pertinent information on an approved
form. At the end of the year a summary of all products used, amounts of each and totals is generated
and kept on file for five years as directed by the Environmental Protection and Enhancement Act.
Herbicides, Chemical weed control may be preferable in areas that have heavy weed
growth or where mechanical control would be expensive and time consuming. Before an appropriate
herbicide can be selected, the weeds in the area are identified so that the applicator can determine
which herbicide will be the most effective in controlling weeds without damaging desirable plants.
Complete or blanket spraying is seldom done and is only considered when infestation levels exceed
the tolerance threshold. The City of Lethbridge uses the following types of herbicides:
Pre-emergence Herbicides, Pre-emergence herbicides must be applied before weed seeds
germinate. No pre-emergent herbicide will control all weeds. This type of herbicide is used along post
and cable fencing and in shrub bed mulches. To maximize the effectiveness and to minimize losses of
herbicides to volatization and photo degradation, pre-emergence herbicides must be watered, either
through irrigation or rainfall, to wet the upper 1 to 2 inches of soil. Pre-emergence herbicides lose their
effectiveness several weeks to a few months after application.
Post-emergence Herbicides, Are used to eliminate weeds that escape cultural control.
Some of the post-emergence herbicides are nonselective and kill any vegetation they contact; others
are selective and kill only certain types of vegetation. Post-emergence herbicides are usually directed
to the foliage of weeds, decreasing the amount of herbicide applied to the soil, which lessens the
amount of herbicide lost in leaching or runoff.
The City of Lethbridge ensures adequate weed control using post-emergence herbicides
by applying at the proper growth stage, usually when the weeds are about 2 to 4 inches tall. Because
post-emergence herbicides can be spot sprayed precisely where needed, off-target effects are minimized. Since only infested areas are sprayed, the amount of herbicide applied is considerably less than
if it were applied with a broadcast application. This type of herbicide is used to control vegetation
around amenities located within the parks system and to treat broadleaf weeds in turf grass.
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Weed Control and Herbicides (continued)
Application Equipment, After a herbicide is selected, it is important to apply the correct
amount properly. Liquid sprayers and granular spreaders must be calibrated in order to deliver the
correct amount of herbicide to a given area. Improper calibration can result in over application of the
herbicide, which may injure other plant species and promote losses of herbicide in runoff water.
Careful mixing of spray solutions helps protect the environment. Before mixing herbicides, the size of the area to be sprayed should be determined so that the applicator can prepare the
correct amount of spray solution.
To prevent material from back siphoning, the hose used to fill the spray tank should never
be submerged into the spray solution and a back-flow prevention device must always be used.
Weather Conditions And Herbicides, Weather conditions must be considered before deciding to spray. Post-emergence herbicides should not be applied just before rain or irrigation, because the herbicides could be more susceptible to loss in surface runoff or through leaching. For maximum effectiveness, the label of each post-emergent will be referred to for the listed drying times before irrigation or rainfall.
In contrast, most pre-emergence herbicides require a half inch or greater of precipitation
to bring them into contact with the soil and increase their effectiveness. If pre-emergence herbicides
are watered in with irrigation, the water will not be allowed to run off the site.
To prevent sprays or granules from drifting into non-target areas, herbicides will be applied when winds are relatively calm. Spray nozzles that produce very fine droplets will not be used,
because small droplets are much more likely to drift than coarse droplets. Because of the amount of
wind that the City of Lethbridge experiences, the Parks Department uses a sprayer that has a
“shrouded” boom in order to reduce the effect of drift.
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Weed Control and Herbicides (continued)
Minimizing Herbicide Leaching and Runoff, The potential for herbicide to be lost in surface runoff or to leach through the soil is always considered in selecting which chemical to use. Herbicides that leach through the soil can contaminate lakes and streams. The tendency for herbicides to
either leach through the soil profile or to be lost in surface runoff is influenced by properties of both
the herbicides and the soil.
A herbicide that binds tightly to soil organic matter would normally be lost only by sediment erosion and is not likely to leach through the soil profile unless the soil contains little organic
matter.
A highly water-soluble herbicide that does not bind tightly to soil organic matter or clay
minerals has a greater tendency to leach through the soil profile. Soil organic matter and clay minerals
can bind various herbicides and decrease the amount of herbicide leached. Soil pH influences the
amount of binding of some herbicides with soil organic matter and clay soil minerals. A porous soil,
such as one with a sandy texture, has a high rate of infiltration and drainage, increasing the probability that a herbicide will be lost through leaching rather than runoff. A fine-textured clay soil limits water infiltration and herbicide leaching, but herbicide losses in runoff can be high if sediment erodes
from the site.
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Pesticide Selection and Use
In Canada, pest control products, or pesticides, are regulated by Health Canada under the
Pest Control Products Act, and are among the most stringently regulated substances in Canada. The
Pest Management Regulatory Agency (PMRA) is the branch of Health Canada that administers the
Act on behalf of the Minister of Health. The primary objective of the PMRA is to prevent unacceptable
risks to people and the environment from the use of pest control products.
The City of Lethbridge considers the loss potential with every herbicide used. Chemical
name, trade name, application method/rate and leach/runoff potential as well as soil composition are
all examined to ensure safe application. The Parks Department carefully monitors weeds in turf grass
and spot treats when necessary with approved herbicides.
City of Lethbridge Practices for Chemicals:
Select plants, which are insect and disease resistant.
Use chemicals which have a low leaching potential when possible.
Continue to develop and implement a quality IPM program.
Train employees in proper chemical application techniques.
Spot treat whenever possible.
Read and follow all label directions. The label is a legal document.
Apply the chemical correctly at the right time.
Note groundwater advisories on the label.
Mix the chemical and load the sprayer carefully to avoid spills.
Mix chemicals in areas where spills may be safely contained.
Do not mix, apply, dispose of, or fill tank near any body of water.
Prevent back siphoning by keeping the fill hose above the solution level of the
spray tank. Use an anti-backflow device or check valve on the fill hose.
Store all chemicals in properly built and maintained storage facilities.
Triple rinse containers, pour rinsate into tank, and spray excess on safe areas.
Do not exceed label rates.
Calibrate the spreader or sprayer. Refer to information provided with the
equipment for complete calibration instructions.
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Pesticide Selection and Use (continued)
Pesticides are sometimes necessary to keep pests and diseases (Grubs, Earthworms, Dew
Worms, Mildew and Snow Mold) at tolerable levels. These chemicals will continue to be an integral
part of any IPM program, however, sole reliance on chemical control can no longer be justified because of the rising chemical costs, increased resistance to pesticides, and environmental concerns.
The City of Lethbridge selects pesticides based on the following criteria:
The pest to be controlled.
The species the pest is affecting.
The season and growth stage of the pest.
The level of control desired.
The application method required for the pesticide.
The duration of control from the pesticide.
The possibility of environmental contamination.
The need for frequent rotation of pesticides of different modes of action for the
targeted pest to discourage pesticide-resistant plants, insects, and diseases.
After all factors are considered, there may be two or three possible choices of
pesticides for the control of the pest.

Pesticide Storage and Disposal
Damages caused by improperly stored or disposed of chemicals may expose the City of
Lethbridge to liability.
Proper planning and equipment calibration are good ways to reduce the amount of
chemicals left over after applications. One option for disposing of leftover chemicals is to spray the
excess on another site, which is considered safe according to the requirements on the label. Another
option is to take them to an approved landfill or chemical disposal/storage facility.
The City of Lethbridge Practices For Chemical Storage and Disposal:
Maintain and follow labels on all chemical containers.
Store chemicals only in original containers, or make sure the new container is
properly labeled.
Store like chemicals together. Herbicides with herbicides, fungicides with fungicides, and pesticides with pesticides.
Keep containers closed tightly.
Watch for damaged containers.
Maintain an up-to-date inventory of chemicals.
Maintain a WHMIS up-to-date booklet.
Purchase the amount needed.
Establish an emergency spill plan.
Triple rinse empty containers and puncture, crush, and recycle them. They may also
be taken to an approved disposal site.
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Pesticide Storage and Disposal (continued)
Triple rinse empty containers and puncture, crush, and recycle them. They
may also be taken to an approved disposal site.
City of Lethbridge Practices for Chemical Spills:
Locate and control the source.
For small spills, use kitty litter, vermiculite, shredded newspaper, absorbent
pillows, clean sand, or pads.
Direct large spills away from ditches, storm drains, bodies of water.
Have spill kits located on each vehicle used in spray application.
Place contaminated material in a plastic container for disposal.
Encourage employees to report spills as soon as possible. Call as per emergency list located within each spill kit.
Unmanaged spills may quickly move into surface waters and cause injury to plants and
animals. The City of Lethbridge believes that it is essential that crews be prepared for major and minor chemical spills.

Weed Management
The Provincial Weed Control Act and Agriculture Pest Act contain regulations that the
City of Lethbridge uses to identify various plants as weeds. These lists may not include all the species
that have negatively impacted our natural environment parks.
Annual weeds should be controlled by preventing seed spread and germination of the
dormant seeds that are already in the soil or migrating in from adjacent sites.
Perennial weeds should be controlled before blossoming, when the root nutrient reserves
are at their lowest and the plant is least capable of new top growth. Roots must also be destroyed to
ensure effective control.
The Weed Control Act also exists to enforce the control of weeds in order to protect landowners and our environment. The Act charges landowners with the responsibility to control weeds on
their property, so as to prevent the spread to adjacent properties.
The City of Lethbridge has one Weed Inspector who works in Regulatory Services. It is
this inspector who, upon discovering restricted or noxious weeds in or on any land/premises, will
give notice to destroy the restricted weeds, and may give notice to control noxious weeds. Once the
notice is given, the owner has fourteen days to comply. Once this weed notice has expired and the
work has not been completed, the inspector will coordinate the work with the Parks Department and
ensure the Weed Act legislation is followed. The invoice for this work is then sent to the landowner.
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Weed Management (continued)
The Alberta Weed Control Act was re-written in 2010. The three categories of weeds in the old version (nuisance, noxious and restricted) were replaced with two broader categories:
prohibited noxious - must be eradicated, and noxious - must be controlled.
Noxious Weeds, weeds designated noxious have the ability to spread rapidly and cause
severe crop losses and economic hardship. These weeds must be controlled to prevent further establishment and spread. When working in areas where noxious weeds are present, all equipment must
be thoroughly cleaned (i.e. steam cleaned) before proceeding to the next area to ensure that the noxious weeds are not transferred from one property to the next.
29 weeds are listed as noxious under the new Act:
Black Henbane
Blueweed
Broad leaved Pepper Grass
Canada Thistle
Common Baby’s Breath
Common Mullein
Common Tansy
Creeping Bellflower
Dalmation Toadflax
Dame’s Rocket
Downy Brome
Field Bindweed
Field Scabious
Globe-podded Hoary Cress
Great Burdock
Heart-podded Hoary Cress
Hound’s Tongue
Japanese Brome
Leafy Spurge
Lens-podded Hoary Cress
Lesser Burdock
Oxeye Daisy
Perennial Sow Thistle
Scentless Chamomile
Tall Buttercup
White Cockle
Wooly Burdock
Yellow Clematis
Yellow Toadflax
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Weed Management (continued)
Prohibited Noxious Weeds, weeds in this category pose a serious threat, and as such must be eradicated. Generally these weeds possess characteristics of rapid spread and superior competition. Many
of these infestations require hand pulling, but in some circumstances other controls may be necessary.
There are 46 weeds on the prohibited Noxious Weed list:

Meadow Hawkweed
Meadow Knapweed
Medusahead
Mouse-ear Hawkweed
Nodding Thistle
Orange Hawkweed
Pale Yellow Iris
Plumeless Thistle
Puncturevine
Purple Loosestrife
Red Bartsia
Rush Skeletonweed
Russian Knapweed
Saltcedar
Saltlover
Smallflower Tamarisk
Spotted Knapweed
Squarrose Knapweed
Sulphur Cinquefoil
Tansy Ragwort
Tyrol Knapweed
Yellow Nutsedge
Yellow Starthistle

Autumn Olive
Bighead Knapweed
Black Knapweed
Brown Knapweed
Chinese Tamarisk
Common Barberry
Common Buckthorn
Common Crupina
Common St. John’s Wort
Diffuse Knapweed
Dyer’s Woad
Eurasian Watermilfoil
Flowering Rush
Garlic Mustard
Giant Hogweed
Giant Knotweed
Himalayan Balsam
Hoary Alyssum
Hybrid Japanese Knotweed
Hybrid Knapweed
Japanese Knotweed
Jointed Goatgrass
Marsh Thistle
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Weed Management (continued)
The City of Lethbridge Parks Department and the Lethbridge Correctional Center have
partnered to hand pull infestations of restricted and noxious weeds that have been identified in our
river valley. The Parks Department has worked with the Lethbridge Correctional Center staff in the
past and the results have been very positive.
Currently, the Oldman River Water Shed council in collaboration with the Parks Department have been involved with invasive weed pulls. The project came about through the desire of volunteer organizations with the purpose to combat the effects of wide-spread invasive weeds by managing them while they are still small in size by pulling the plants and root systems. Two project locations
have been worked on to date by the ORWS council: Cottonwood Park and Elizabeth Hall Wetlands.
Future plans are to continue in and around these locations.

There has been discussion with the Helen Schuler Coulee center as well, teaming-up with
them in regards to covering more areas by having more volunteers, teaching the public about invasive
plant species and the negative effects they have on the environment throughout the coulees and green
spaces.
The City of Lethbridge Data Services and The University of Lethbridge completed a study
to determine the site suitability for implementing an IPM program for the control of the noxious weed
leafy spurge within the river valley using bio-control and chemical control methods. The project included a digital elevation model, air photo, and shape files for weed distribution, rare plant distribution, hydrology, soil classification, green spaces, road networks, and trail networks.
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Managing Turf Grass
There is no denying the attractiveness of lush green grass. It feels good under bare feet,
provides a playground or sportsfield and makes a comfortable cushion to relax on during a warm
summer day or night. The good looks are taken for granted by most people as they walk, run and play
over the turf unless it is obviously in poor condition.
There are good reasons beyond appearance for keeping turf grass in good health. It helps
clean the air we breathe and generates oxygen. It helps prevent erosion and runoff while absorbing
rainwater to recharge our groundwater supplies. The plants absorb gases like carbon dioxide from
automobile exhaust and other human activities that otherwise escape into the atmosphere. Turf also
helps muffle the sounds of a busy city by absorbing, deflecting and refracting noise. Grass can trap
and help control dust and pollen in the air that can cause allergic reactions. Turf also provides a cooling effect and reduces the strain on energy needed by air conditioners. Healthy lawns, trees and
shrubs can reduce air temperature by 4°C to 8°C.
Weeds in turf grass are carefully monitored and spot treated when necessary with an approved herbicide. Complete or blanket spraying is seldom done and is only considered when infestation levels exceed the tolerance threshold. The City of Lethbridge tolerance threshold level is determined by randomly placing several grids of 1 square meter throughout the area. The number and
type of weeds within the grids will determine whether treatment is required.
The City of Lethbridge Parks Department incorporates various techniques to keep turf
healthy and vigorous, as healthy turf will out-compete weeds. These techniques (Accelerated Turf
Management) include efficient irrigation, fertilizing, aerating and overseeding. Physical and mechanical measures are utilized when practical, including manual weed pulling, string trimming and mowing.
The City of Lethbridge Parks Department has in place a “Sportsfield Rainout” policy to
help better manage the turf grass. In order to keep the sportsfields safe and in a healthier state, the
Parks Department has set guidelines for playing in inclement weather. Experience has shown that
most of the turf damage to the sportsfields occurs with field overuse during inclement weather, especially in early spring or late fall. A protocol was developed in order to assess the field/turf conditions
using various criteria, such as the presence of standing water, the amount of precipitation received,
drainage conditions on the fields, the time of year and the cumulative amount of stress on the field.
Once an assessment has been made, the information is forwarded to the booking office and communicated to a “Rainout Information” telephone line whether to open or close the fields.
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Managing Turf Grass (continued)
Line Marking Of Sportsfields, The Parks Department strives to take a leadership role in reducing chemical dependence. The practice of chemical lining sportsfields has been discontinued. The
Parks Department has incorporated steam to mark lines on turf. This system utilizes water that is super heated on demand under very low pressure. This process was reviewed to determine its cost effectiveness and dependability for both sportsfields and as an alternative for chemically controlling
vegetation along fence lines and buildings. The steam machine proved very effective as an alternative
for chemical lining sportsfields, but was not cost effective along fence lines and buildings because of
the length of time required to kill more mature weeds.
This purchase was required as a result of the high cost of contracting the service and the flexibility of timely applications to the turf. The City of Lethbridge joins only a few companies and communities that provide this type of environmentally friendly approach to the lining of sportsfields in
Western Canada.
With the use of environmentally friendly athletic field marking paint the paint can coat the
grass blade totally without affecting its ability to “breathe”.
Having the option of both line marking paint and steam gives the Parks Department another
tool in our IPM tool kit.

Irrigation
The City of Lethbridge is working closely with the irrigation industry to use products
that address critical water management and scarcity issues faced by much of the world.
With the installation of a computerized central irrigation system the Parks Department
has been able to reduce water usage over the last few years and can easily make changes to watering
programs. The system has built in protection so if a line breaks or if the system is vandalized it automatically shuts off and little water is wasted. If it rains the system can be turned off in less than thirty
minutes from one central location. It is our goal to have 85% of our irrigated land on this system.
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Irrigation (continued)
Improper irrigation of turf results in waste, added cost and unhealthy plants. Early morning is the preferred time for watering. Mid-afternoon watering is avoided to reduce the loss from
evaporation. Irrigating too frequently can be as detrimental to turf grass vigor and quality as not irrigating frequently enough. Established turf should receive sufficient water to moisten soil to a depth
of 10—15 centimeters (4—6 inches) to encourage deep rooting. To achieve this the Parks Department
generally applies 2.5 centimeters ( 1 inch) of water per week (approximately 640 gallons of water per
1,000 square feet). Deep watering with an automated irrigation system poses several challenges. It is
difficult to apply the 2.5 centimeters of water in one evening because of water run-off, low area flooding, and the short window of time to water at night. These problems can negatively affect the general
public and sportsfield users and can increase the probability of vandalism. Watering is instead spread
over five days. The Parks Department has experimented with day watering isolated areas in order to
achieve a deep soak for turf as well as trees. Evapotranspiration adjustments are made according to
the weather, and are constantly affected by temperature, cloud cover, humidity and most importantly
to the Lethbridge area, wind.

Open spaces within the city are divided into four categories according to use and function. These are defined as:
High Priority Areas (Sportsfields, School Grounds)
Medium Priority Areas (High Visibility Areas, Feature Parks)
Low Priority Areas (Neighborhood Parks)
Reduced Priority Areas (Green strips, Buffers)
In special cases reduced watering is required for areas with soil stability and erosion concerns. It has been confirmed that ground water tables in certain areas of the city are responsible for
erosion and slope failure. To ensure the Parks Department does not contribute to this problem these
areas that are adjacent to the coulees have been identified and are on a reduced watering schedule.
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Irrigation (continued)
An effort is being made to upgrade drip irrigation systems to bubblers. Bubblers have
shown to have a longer life span, experience less plugging and can effectively achieve deep watering.
The Parks Department has developed an “Irrigation Management Plan” which identifies
the general operation and maintenance requirements of the centralized computer irrigation system.
Most parts of Alberta have been experiencing drought-like conditions the past number of
years including Lethbridge. This has put a strain on the limited amount of quality water we have
available. These conditions have prompted the Parks Department to set a water saving plan in motion
in the event this trend continues.
This “Water Conservation” plan has been developed to encourage water users to better
manage their water in times of stress. The document allows for restrictions or bans on water use in
serious situations. If the City implements watering restrictions on lawns, it is expected that the Parks
Department should also have to restrict water use.
In contrast, during extensively wet periods of weather when the Parks Department has
shut down our irrigation systems, a notification (Public Service Announcement) has periodically has
been released to the public stating “with the recent rainfall, the Parks Department encourages residents to check and turn off their automatic irrigation systems. We have received sufficient rainfall to
meet the requirements of established turf grass for the next 48 to 96 hours depending on wind and
temperature. In the interest of good environmental stewardship it is important to use water wisely.”
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Fertilization
Healthy turf grass is part of a healthy urban environment that enhances our city, parks
and homes. Fertilizer plays a critical role in helping to keep turf green and healthy.
In order to develop and implement a fertilization program, three crucial decisions must be
made: when to fertilize, what type of fertilizer to use and how much to apply (right product, right
rate, right time). Fertilizers do much more than make the grass green. They help produce dense, closeknit turf in which weeds have difficulty getting established. Adequately fertilized turf also has a
greater resistance to drought and other environmental stresses.
The City of Lethbridge uses a variety of fertilizers, a granular blend for the turf and watersoluble or liquid fertilizer for the trees and various plants. Fertilizers are applied either to the soil or
foliage. Other methods such as spikes or implants have been incorporated on a limited basis.
Traditionally the most popular time to fertilize is in the early spring. Contrary to the assumptions on which this tradition is based, the early season application of fertilizer will cause excessive shoot growth at a time when the turf will normally look lush and green due to spring nutrient
uptake. There is no need to use expensive fertilizer and stimulate parkland turf any further at this
time of year. Late spring applications have been incorporated into the fertilizing program and experimentation continues with fall applications.

When nutrients are added, care must be taken to apply only what the plants will use. Too
much fertilizer can damage plants and impair water quality. It should not be necessary to choose between having a healthy, attractive landscape and protecting water quality. The key is to determine
proper nutrient applications for each area. Soil properties, types of nutrients, plant needs, fertilizer
types, application methods and application timing need to be considered.
The analysis, or grade, of a fertilizer refers to the minimum amounts of nitrogen, phosphorus and potassium in the fertilizer. Fertilizers may be divided into two broad categories, natural
and synthetic. Natural fertilizers generally originate from unprocessed organic sources such as plants
or animals. Synthetic fertilizers are man-made or processed. Synthetic fertilizers can be organic (urea)
or inorganic.
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Fertilization (continued)
Slow-release fertilizers may be synthetic or natural. Because nutrients are released over an
extended period of time, they do not have to be applied as frequently as other fertilizer types. Slowly
released nitrogen is used more efficiently because a higher percentage is absorbed by plants. The
higher efficiency of slow-release fertilizers means less nitrogen is available to contribute to pollution
of nearby water. The primary disadvantage of slow-release fertilizers is higher initial cost. When an
analysis is done to determine the cost of nitrogen that is actually absorbed by the plant, however, the
unit cost is actually lower for slow-release. Several categories of slow-release nitrogen fertilizers are
available.
The Parks Department uses a fertilizer blend that is at least 75% slow release nitrogen,
with a time release of 12 – 16 weeks.
Downtown Core parks, Community Core parks, Regional parks, School Grounds and
Sportsfields are on a yearly schedule while Pocket parks, Neighborhood parks and Linear parks
(green strips) are on a three year rotation schedule.
Turf grasses require a wide range of elements to achieve optimum health and vigor but
the majority of nutritional problems involve nitrogen, phosphorus or potassium. Of these three, nitrogen is the critical element. Using slow release fertilizer it is possible to provide 12 – 16 weeks of sustained nutrient release (even following heavy rains) and still allow for safe nitrogen feeding during
hot weather. This trait lessens the impact on the environment with regards to run off and groundwater leaching. A general recommendation for turf may range from 2 to 6 pounds of nitrogen per 1,000
square feet (about 90 to 260 pounds per acre) per year. The City of Lethbridge applies approximately
110 pounds per acre per year on parkland and approximately 150 - 220 pounds per acre per year on
sports fields and school grounds.
The Parks Department has adopted best practices to ensure fertilizer techniques do not
damage the environment. They include:
Selecting the right fertilizer blend based on soil tests.
As much as practical, keeping fertilizer off sidewalks, driveways and streets by sweeping or blowing any spilled granules to avoid them being washed into storm drains and sewers.
Loading the spreader on a hard surface so any spillage can be cleaned up.
Spinning mechanism on the spreader is not opened until the spreader is in motion and
closing the mechanism before the spreader stops.
Applying fertilizer on dry turf. Wet turf can burn when the fertilizer dissolves on the
leaves of grass.
Soil testing is conducted on a rotating basis on different areas of the City each year. This
helps to better determine the proper amount of product that is required as well as the soil PH.
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Fertilization (continued)
In previous years, the Parks Department experimented with a humus/calcium mixture
purported to act as a natural fertilizer, soil conditioner and weed inhibitor. The mixture was applied
to Gyro Park and Sequoia Park but showed only limited effectiveness.
Mycorrhizal fungi are a natural fungi that form a network of filaments that associate with
plant roots and draw nutrients from the soil that the root system would not be able to access otherwise. Claimed advantages of inoculating roots with mycorrhizal fungi are increased survival, faster
establishment, reduced watering, increased phosphorus absorption and improved soil structure. The
Parks Department has only just begun to experiment with this product on turf and annual plants.
More follow up will need to be done that will also include trees and shrubs.
The Parks Department will be applying compost to specific areas in an attempt to improve soil characteristics and the results will be monitored. The compost supplies some of the required plant nutrition thus reducing fertilizer applications and provides the added benefit of top
dressing the turf.
It is important for the Parks Department to inform the public that fertilizers are safe. As
the Canadian Fertilizer Institute notes, “Air is about 78% nitrogen, but most plants can’t use it directly. Nitrogen fertilizers, which are manufactured from the nitrogen in the atmosphere, supply this
nutrient in a form the plants can easily use. Phosphorus comes from fossil remains found in phosphorus rock, and potash fertilizers come from ancient seabed deposits.”
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Mowing
The Parks Department mows over 500 hectares of irrigated turf weekly at a 6.25 centimeter (2 ½ inch) mowing height. A clean cut is obtained when mower blades are sharp. Dull mower
blades reduce lawn quality by tearing instead of cleanly cutting the grass, creating many ragged leaf
ends that will quickly wither and bleach and are easy entry for disease. It has been found that a properly sharpened and balanced mower blade will also reduce mower vibration, lengthen mower life and
reduce fuel consumption.
When grass is cut regularly, clippings quickly decompose and release nutrients to fertilize
the turf. Leaving clippings on turf reduces the need for fertilizer by 20 to 30 percent. Grass clippings
contribute very little to thatch. Thatch is made up of roots, stems and the lower portion of leaves that
are below the mower blade. Frequent mowing of dry grass (not always possible due to the need of
mowing during inclement weather) and proper fertilization are the best ways to reduce thatch
buildup.
The Parks Department leaves the grass clippings on the turf. This is referred to as grass
cycling, a practice which diverts large quantities of organic matter out of our landfills. Studies have
shown that an area of 1,000 square feet can produce 500 pounds of clippings in one growing season.
Grass clippings are 75 to 85 percent water.
Another plus to frequent mowing is that turf will increase shoot production, resulting in
higher shoot density and improved turf grass quality which will discourage weed establishment. Frequent mowing also means short grass clippings which break down easily and release nutrients.
Removing too much foliage causes grass to turn brown and scruffy looking (scalping).
The Parks Department standard is to remove no more than 30% of the leaf blade surface at any one
time. When the grass is scalped, there is an immediate stoppage of all below ground activities. Root
growth and rhizome development stop within 24 hours of scalping and will not start up again until
the plants have regenerated new shoots and are able to resume photosynthesis.
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Mowing (continued)
The Parks Department also mows over 900 hectares of dry-land grass at a 10 centimeter (4
inch) mowing height. Through the purchase of newer equipment we were able to move from a six to
eight week schedule to a four week schedule in order to further reduce weed establishment.

Aeration
Soil compaction is one of the most serious problems with turf grass. Soils that are subject to
heavy traffic are prone to compaction, such as those of sportsfields and school grounds. Turf grass
root vigor and growth decreases proportionally to the degree of soil compaction. Soil water infiltration and percolation is reduced and the amount of surface runoff is increased. Aerating helps to alleviate this condition.
The Parks Department aerates school grounds and sportsfields a minimum of once per growing season and parkland on an as-required basis. Park spaces that host special events like car shows
and festivals where foot and vehicular traffic are intense are usually scheduled for aeration afterward.
Aeration is the process of removing grass/soil cores that leave cavities in the turf. The best cores are
produced after long periods of moisture, as the penetration of aerator tines is quite limited in dry,
compacted soil. The cavities left by the cores allow good oxygen/gas exchange and improved water
infiltration rates. Aeration relieves compaction, assures adequate oxygen exchange and stimulates
microbial activity, which is effective biological control for thatch buildup.
With the first spring aeration the cores are picked up by a process of sweeping/de-thatching,
which occurs right after the aeration. For parks and school grounds it is the Parks Department practice
to leave the cores on the surface. In time, the cores break down and some of the soil from the broken
down cores works it way back into the holes. Weather and regular mowing breaks down the cores
quickly. The holes and cores tend to disrupt the playing surface minimally and the Parks Department
has received some concerns about children throwing the cores at one another. We have reduced these
concerns through education about the benefits to the turf grass, and exposing the children to this
event several times a year seems to have taken the novelty out of the process.
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Aeration (continued)
Another method of aeration is slicing. Slicing is a deep, vertical cutting action that provides soil openings and loosening of the soil. It is accomplished using rigid, V-shaped knives mounted
on heavy circular wheels. This process does not involve the removal of a soil core. In the short term,
the process opens up newly sliced channels in the compacted zone, the problem being that these channels close up again fairly quickly and the compaction problem reappears after a few days or weeks,
depending on the soil type.
The Parks Department sometimes conducts “deep tine” aeration on a few key sportsfields
when severe compaction becomes an issue. A special piston style aerating machine has tines that
penetrate the soil much deeper than rotary aerators , producing core cavities up to 30 cm (12”) deep.
This procedure is more time consuming and moisture dependant, but is effective on a limited number
of high profile areas.

Over-seeding
The Parks Department applies a variety of blended seeds directly onto worn established turf
twice per season. A three-point hitch drop type seeder attached to a tractor is used for this program.
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Over-seeding (continued)
It is important to achieve a uniform placement of seed on the site by applying the seed in two
directions. The time of seeding is very important. Turf grass roots are most active at soil temperatures
from 10 to 18 degrees Celsius; however, at the time of these temperatures the natural precipitation
rates are very low. Seeding is best performed in late spring or early summer, prior to the optimum soil
temperatures occurring, when the likelihood of rain is better and the growing season is ahead. This
mainly applies to areas without automated irrigation. The most critical rule in over-seeding is to put
the seed in direct contact with the soil.
The Parks Department does not normally perform late season over-seeding because of our
unstable winter climate. Our winter Chinook winds can warm temperatures, melting the snow, and
causing the seed to germinate, then when cold winter temperatures resume the seedlings die.

Thatch Management
The Parks Department does not use the process known as “power raking” or “verti-cutting”
on a regular basis unless thatch levels become excessive. Generally thatch is not a problem in
Lethbridge as thatch levels remain below the 1.25 centimeter (½ inch) standard tolerance. On a boulevard, green strip or in a park, the thickness of the thatch layer is much less important than a golf
green, therefore, it is usually acceptable on the high side of the tolerance range. On an athletic field,
the thicker thatch layer softens the impact of athletes falling and is more desirable.
Having thatch in turf helps improve wear tolerance by protecting the grass crowns. It acts as
a buffer between compactive forces and the soil surface, thereby reducing compaction potential. As
well, thatch tends to insulate the soil against temperature extremes. This is a significant factor to consider, since the Southern Alberta climate can be volatile and can change rapidly.
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Thatch Management (continued)
Thatch levels are checked frequently for thickness. If thatch becomes too thick it can provide
an ideal microenvironment for the development of disease causing organisms. As well, it provides an
ideal food supply and living environment for turf-feeding insects. Dollar spot, fairy ring and white
grubs are problems often tied to excessive thatch. Not only does thatch enhance disease and insect activity, but the effect of fungicides and insecticides is also reduced. Excessive thatch can cause turf to
have an uneven top surface.
A thatch layer thicker than tolerance levels can develop when the accumulation rate of dead
organic matter exceeds the rate of decomposition. The decomposition rate slows down or speeds up
depending upon the size of the material to be broken down. Long pieces of grass break down much
more slowly than tiny pieces of grass. Because of this the Parks Department has incorporated a spring
sweeping program to remove the long pieces of grass that have been worn off during the winter
months. Most of this type of damage occurs on school grounds and sports-fields that have seen use in
the off-season months. Sweeping is done to pick up the loose grass left from the winter and to reduce
the layer of thatch. Removal of some of the thatch is essential to keep the turf healthy. Removal of the
thatch allows easier penetration of surface water and fertilizers, and allows for increased gaseous exchange potential, which enhances bacterial activity vital to the natural control of thatch build-up, decomposition of organic matter and the release of available nutrients. This spring sweeping program
also removes any leftover aeration plugs, dog droppings and any accumulations of small branches
and leaves from park areas.
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Top Dressing
The Parks Department has begun to place more emphasis on topdressing. The program has to
date has focused on the Lethbridge Sports Park, where approximately 300 tonnes of compost have
been applied to the six athletic fields, with future plans to incorporate various problematic park and
sports turf grass.
Topdressing turf is the process of adding a thin layer of compost or soil material over the turf,
typically with a pull behind spreader. In a park setting the material can be left to wash into the turf
with rain or sprinklers, or allowed to settle on its own. On a sports field the compost can been spread
thicker and then worked into the turf using a drag mat. Sports fields require preparation prior to the
spreading of compost, including mowing, aerating and removing thatch buildup.
Topdressing benefits are numerous. The practice can improve soil biology by adding organic
matter and the beneficial microorganisms of compost. Soil structure and drainage can be improved.
Topdressing regularly smoothes out playing surfaces, encourages dense turf, reduces lawn stresses
and helps keep thatch under control.
Buying topdressing material can be tricky and buyers must be sure it consists of the appropriate ratios and has been cured properly. It must have a fine texture allowing it to be spread easily and
evenly between grass blades. It must be well screened and have a high content of stable organic matter. It must also be free of viable weed seeds. Having a reputable source is very important.
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The Lethbridge Urban Forest
Trees are an important part of a city’s infrastructure, like roads and sewers. When the City
of Lethbridge invests in its infrastructure, trees are a significant part of the project. The Parks Department knows the value that trees add to our community. Trees clean our air and water, manage storm
water run off and cool our homes and neighborhoods, all while dramatically improving the overall
quality of life for residents. In the business districts and downtown areas, shoppers linger longer and
are willing to pay more than in areas devoid of trees. Trees provide a sense of pride, unite neighbors,
and link the past to the future.
Trees and shrubs are a product of their genetic makeup and the environment they grow in.
They have a remarkable ability to acclimate themselves to their surroundings due to their flexibility in
allocating resources as required between growth, maintenance, reproduction, storage, and defense. If
conditions are ideal for a particular plant specimen, a balance is achieved in the allocation of these resources and the plant thrives. Conversely, if there is too much or too little of a necessary plant requirement, the plant specimen will undergo some form of stress and resource allocation will be compromised.
Trees and shrubs in urban environments are almost always subjected to conditions that give
rise to stress. Competition for water, sunlight and nutrients, lack of adequate growing space and unsuitable soil conditions all limit plant vitality. Add to this the consequences resulting from construction and infrastructure development, soil, air and water pollution, and detrimental human activities
and it is obvious how urban plant material becomes vulnerable to insect and disease attacks and infestations.
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The Lethbridge Urban Forest (continued)
The Lethbridge urban forest is unique from an arboricultural perspective. While our forested neighborhoods are similar to other urban prairie centers in layout and composition, our geographic location and associated environmental conditions combine to make southwestern Alberta an
extremely difficult and unfavorable region for tree and shrub development. The determination and
perseverance for a treed community by our pioneer citizens have resulted in a variety of microclimates, giving us a degree of flexibility in regards to current and future management strategies. This
does not, however, disguise the fact that our city was developed on the open plains, exposing our forest resource to a wide variety of climatic elements. Although insufficient moisture is the primary limiting factor, high winds and extreme temperature fluctuations associated with our infamous Chinooks, low relative humidity and high evapotranspiration rates all combine to create formidable challenges for the development and maintenance of a healthy urban forest. Likewise, these conditions
place numerous restrictions on the variety of tree and shrub species hardy to the region, of which
many are unsuitable for use in an urban setting.
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The Lethbridge Urban Forest (continued)
The Urban Forestry section’s management of its resources, manpower and equipment has
evolved significantly over the past several years, a result of both philosophy and necessity. Forestry
personnel are an extremely well qualified group of arborists and gardeners whose knowledge and
skills compliment not only each other, but the city’s forested community as a whole. Their professional and considerable employment backgrounds with the city, coupled with their training and personal commitments to arboriculture, have helped shape a forestry program that works for Lethbridge.
Daily communications with both the public and their peers have given arborists a greater understanding of the values and concerns that citizens and administration place upon the trees that grace our
neighborhoods and green-spaces that collectively make up the urban forest.
Occasionally Urban Forestry staff are asked to speak to school groups and provide information and field knowledge regarding trees and forest ecosystems and their benefits and values to society. Often done outside and in an informal setting, these talks provide an opportunity for staff to explain to others the importance of trees and tree care in our community, and also to introduce them to
the field of Arboriculture and Horticulture.

50

51

Integrated Pest Management Program
The Lethbridge Urban Forest

Plant Heath Care and Integrated Pest Management
Forestry personnel have adopted a Plant Health Care (PHC) approach to the management
of our urban forest resource. The PHC concept was developed as a natural evolution from the Integrated Pest Management (IPM) philosophy. While IPM focuses on controlling pests in the landscape,
PHC emphasizes using preventative measures to appropriately manage plant care. The majority of
landscape problems diagnosed in our region are not primarily pest problems, but rather a plant under
some form of stress that has resulted in an attack by the pest. “PHC begins with the premise that if
you tend a plant properly – if you can prevent a plant from undergoing stress by giving it the proper
location, sunlight, soil, moisture, and protection from pests – the plant will thrive”. The staff and citizens of the City of Lethbridge must work collectively to ensure our trees are well cared for, enabling
us to minimize the need for IPM strategies.
With the long-term goal of restoring some semblance of ecological balance to the urban forest resource within the City of Lethbridge, forestry personnel have taken a bold step in and began a
gradual, calculated process of eliminating past practices that revolved around calendar-based spray
dates, blanket coverage pesticide applications, and customer driven application responses. Attention
was instead directed towards the following:
Monitoring and detection of serious/significant plant pests.
Identification and monitoring of significant publicly perceived problems.
Increased public education and horticultural advice.
Staff training and education.
Alternative controls and less toxic pest management measures.
Selective timing, methodology/placement and rates for pesticide applications.
The adoption of improved PHC management practices.
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Plant Heath Care and Integrated Pest Management (continued)
Results have thus far been encouraging. Many pest species have been significantly reduced
in number, while others have been virtually eliminated. Beneficial insects that are predatory or parasitic in nature are observed with greater frequency and insect-feeding songbirds appear to be increasing within the city.
Parks Department staff realize there are no simple solutions to solving the amazing variety
of pest problems within our city. We have and will continue to monitor, learn, evaluate and adapt accordingly to develop tactics and strategies to keep pest populations in check. As a group, we are also
committed to providing health care to new and existing plant material throughout the city. We like to
think of ourselves as doctors and nurses, not janitors.
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Plant Health Care and Integrated Pest Management (continued)
Trees are an integral component of this community. They are the “green infrastructure”
that provide a multitude of benefits to the social, economic and environmental fabric of the city. Many
of our tree species are capable of living what humans would consider an exceptionally long time.
Older areas of Lethbridge have trees planted many decades ago that are still slowly growing and
adapting to their surroundings, while at the same time altering their neighborhoods and creating microclimates for the next generation of trees. No one is sure how long some of these trees are capable of
surviving in southern Alberta. One of the best things we can do is to carefully plan to place the “right
tree in the right spot” and then provide the proper maintenance in order to receive the maximum
benefit over the longest time period possible. To do this successfully requires continual communication amongst staff, management, utility service providers, developers, and the public.
Downtown merchants have concerns about trees and visibility of signs, awnings and
storefronts. Extra attention is given to prevent tree and sign conflicts. The Parks Department has developed a few general principles for the care level, routine maintenance and customer service merchants might expect.
First is tree choice. Trees with a more open and airy canopy, rather than a thick, dense canopy will
permit better views.
Trees take time to grow. Our two year downtown tree pruning program guides the shape of the
trees canopies. Once the trees become more mature, branches and foliage can be raised above
signs and store fronts. The canopy is also opened up with selective pruning to allow sunlight to
filter down onto the sidewalk, making the street more pleasant for pedestrians.
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Urban Forestry Management
Biological Control Agents, are effective against a range of insect pests. The bacterium
must be ingested by insects to be effective. Once consumed, the bacteria invade the insect’s body cavity, resulting in blood poisoning and eventual death. Although highly toxic to insects, they are considered generally safe to humans and pets. Bacillus thuringiensis is an example of a bacteria that is effective for the control of many insect pests.
Beneficial Insects as Biological Control Agents, These organisms are much more exacting
in their handling requirements and much more fragile than the bacterial insecticides. Their release
must be very carefully scheduled in relationship to the pest population. Unless a population of prey
exists on site, these beneficial organisms will disperse.
Most predators and parasites are susceptible to pesticides. Once the decision to use beneficial insects and mites has been reached, use of most synthetic pesticides must be suspended.
Drought and Watering, in times of drought the Parks Department has done some experimental work using a tube-like polyethylene plastic “Tree Sausage” or “Tree Gator” in order to apply
water to individual drought stricken trees on open space areas where there is no irrigation. Though
very slow, this process allows for deep penetration of water to roots.
A more practical response to drought conditions is the double shifting of the Parks water
truck. At peak times in the summer the water truck’s schedule becomes such that double shifting is
necessary to accommodate unfavorable seasonal conditions and to accommodate newly planted trees.
Media releases also become a commonplace method to educate citizens to give extra water to their
trees and plants at strategic times throughout the season.

Mulch discourages weeds from growing, conserves moisture during drought periods, allows better use of water by controlling runoff, and increases the water holding capacity of light sandy
soils. Mulches help maintain a uniform soil temperature. A four-inch layer of mulch can add aesthetic
value while protecting the plant bases from injury by mechanical equipment.
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Urban Forestry Management (continued)
Dutch Elm Disease (DED) is a real threat to the City of Lethbridge’s Urban Forest. A new
biological vaccine is now available (Dutch Trig) that is injected into healthy elms to prevent DED. The
Society To Prevent Dutch Elm Disease (STOPDED) is aware of the importance of having such a tool
available for the management and prevention of DED. In our current situation, Alberta is free of DED.
There is a Provincial DED Prevention Program in place which involves firewood control, monitoring
for DED vectors, DED surveillance and public awareness. For these reasons, the use of Dutch Trig is
not warranted at this time. It would only be considered when a heightened risk of infection has been
identified by Parks Department Urban Forestry staff.

The City of Lethbridge has numerous programs for the monitoring, trapping and identification
of local, regional and exotic pests that could prove potentially damaging to its tree canopy. Urban
Forestry staff have worked closely with other municipalities and organizations over the years to minimize the threat of establishment or spread of many species of tree pests. A brief summary of programs and our cooperators is described below.

Dutch Elm Disease (DED) and Elm Bark Beetles
Three species of elm bark beetles, the carriers of the DED fungus, are being monitored at over
70 locations in Lethbridge/Lethbridge Buffer Zone annually, from April to October, using panel traps
baited with pheromone lures . Traps and lures are purchased by both the City and Alberta’s Society
To Prevent Dutch Elm Disease (STOPDED). Traps are placed in areas of significant risk and later inspected by Urban Forestry staff. Positive captures are verified by contracted entomologists from
STOPDED at no charge to the city.
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Urban Forestry Management (continued)
Urban Forestry staff also work with surrounding communities, organizations, tree care companies and the public towards the education and identification of high risk and suspected DED-infested
elm trees in our area. Samples of DED-suspect trees are sent to the University of Alberta’s Plant Pathology Department at no charge to the city. To date, Alberta remains DED free.

Gypsy Moth
Urban Forestry staff work in cooperation with the Canadian Food Inspection Agency (CFIA) in
the placement and collection of approximately 40 pheromone baited gypsy moth traps purchased by
CFIA. These traps are placed in a grid pattern throughout the city the beginning of June and collected
the end of August. Inspection and verification is done by CFIA.

Emerald Ash Borer (EAB)
Urban forestry staff assist CFIA in the aerial placement and collection of pheromone baited
EAB traps at strategic locations within Lethbridge. Traps are placed during the first week of June and
collected the end of August with inspection and verification done by CFIA. This trapping program
will likely be expanded in 2014 and beyond. Staff continue to monitor public ash trees for signs and
symptoms of EAB activity during scheduled pruning operations and are working to educate tree care
companies and neighboring communities to the serious threat that this insect poses to our region.
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Urban Forestry Management (continued)
Asian Longhorned Beetle (ALB)
Beginning in 2014 a new program initiated by the CFIA will begin monitoring for ALB, a destructive
foreign pest of maple, birch and other tree species that has been found in eastern Canada and the U.S.
City of Lethbridge staff will likely be involved in ground surveys doing visual tree inspections for
ALB egg-laying sites and exit holes.

Exotic Forest Pests
Since 2007 STOPDED cooperators and the CFIA have monitored for the presence of exotic forest species in Alberta through Environment Canada’s Invasive Alien Species Partnership Program
(IASPP). Two sites, consisting of four baited Lindgren funnel traps, are placed in Lethbridge for the
collection of Scolytinae, Buprestidae, Cerambycidae and Siricidae insect species. Traps are placed,
maintained and collected by Urban Forestry staff with identification and verification done by STOPDED contractors and the CFIA. This program takes place throughout the growing season. It is currently unknown if this program will continue in 2014.

Other Pests
Urban forestry staff continue to adapt and expand programs for various forest pest species,
monitoring for both presence and abundance. Ongoing trapping programs taking place include those
for Ash/Lilac Borer, Fall Cankerworm and Douglas Fir Tussock Moth. Monitoring through visual inspections continue for European Elm Scale, Satin Moth, Bronze Leaf Disease, Sudden Oak Death and
numerous wood borers, such as Mountain Pine Beetle. These program timelines vary according to
species and are undertaken exclusively by the City of Lethbridge.
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Urban Forestry Management (continued)
European Elm Scale Pest Management Program, European Elm Scale (EES) is both a destructive elm tree insect pest and a nuisance for people living amongst elm trees. It has become an increasing problem for Urban Forestry staff and residents since its introduction in the early-mid 2000s. The
insect feeds by piercing plant tissues and utilizing the sugary sapwood to grow and reproduce. This
feeding can dramatically affect tree health in a short period of time, leading to premature leaf drop
and branch dieback, and can warrant tree removal in some instances. While feeding, EES excrete a
sticky honeydew onto leaves, limbs and anything under the tree canopy. A black sooty mold growth
on the honeydew follows, increasing the nuisance.
The City of Lethbridge is attempting to manage this insect pest using a tree trunk injection
method that has had success in other communities and on other pests in previous years. Small holes
are drilled into the tree trunk and insecticides (based on tree diameter) are injected, which are translocated systemically through the vascular system of the tree, with holes being sealed at completion. By
way of contact or ingestion, populations of foliar and sap feeding insects, as well as some wood boring insects, can be significantly reduced. Tree trunk injections prove useful in urban situations as it
reduces environmental exposure to staff and residents while conserving natural pest enemies and
other non-target organisms.
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Urban Forestry Management (continued)
Tree Fertilization, The City of Lethbridge uses three different application methods at different periods of time. Each serves a specific role depending on the site, health and type of the plant.
Liquid Injection, through liquid injection into the soil, fertilizer solutions are placed in to
the tree’s root zone. This is one method for correcting nutrient deficiencies. The City of Lethbridge
Parks Department has found that the results from this method have varied greatly.
Drill Hole or Punch Bar, A Major advantage of the drill-hole system is the opening of
heavy, compacted soils, which allows air/moisture and fertilizer to move into the soil. Drill holes
should be placed in concentric circles or in a grid system around the main stem of a tree beginning 3
to 4 feet from the main stem and extending beyond the drip line. The holes should be spaced 2 feet
apart and drilled 6 to 9 inches deep. The holes can be filled either with organic materials such as peat
moss or compost, or inorganic materials such as gravel or sand.
Surface Application, Applying fertilizer to the ground surface is as effective as most other
methods. It is best to apply the fertilizer and then water in slowly. It is acceptable for the City of
Lethbridge to place fertilizer on top of mulch in landscape beds. Fertilizer stakes or spikes that are
driven into the soil contain satisfactory fertilizer materials. Unfortunately, the spacing of spikes is
such that very little fertilizer comes in contact with the root system. One or two stakes per inch of
trunk diameter does not represent adequate fertilizer distribution, because lateral fertilizer movement
is limited in soil.
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Global Positioning of the Urban Forest
The use of GIS/GPS technology has revolutionized record keeping for the City of Lethbridge
Urban Forest. Satellite generated data are used to create maps with labeled data points that store information on individual trees, including site address, location (street, park, facility), environment
(growing space, land use), species, tree condition (overall health, insect problems, disease, cultural
issues, structural deficiencies) and appraised value. Along with this data, historical information can be
attached, including planting date, removal date, stump status, re-planting site availability, pruning
data and associated customer service requests. This type of information is especially useful when
dealing with loss claims and potential City liability, but can also be used to produce work orders for
Forestry crews to perform maintenance tasks.
The “tree software application through GIS” allows the ability to physically link satellite to
ground positioning and capture a plotted position in point form. Individual sites are plotted into a
working “desktop/field” GIS database.
Parks Asset inventory, by way of GIS/GPS application, has developed into a mainstream program within the Parks Department. In 2005, the process began with the purchase of GPS desktop and
field application software.
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Global Positioning of the Urban Forest (continued)
After testing assorted GPS products the Parks Department chose the Trimble Geo-XH 2005 series field plotter and desktop pathfinder office/terrasync software.
Plotting of the tree inventory started first by incorporating the “city tree layer” into data form,
this process took approximately two years in the field, plotting each tree individually into the corporate geodatabase.
In 2010, after one and a half years of studying specific tree software applications, the Parks Department purchased a stand-alone Tree Inventory Software program and four Tough Book field units.
In 2013 the Parks Department purchased two additional Panasonic H2 Tough Book tablets to be used
by GIS summer technicians, Urban Forestry and Parks Department staff for plotting trees and park
asset inventory.
As of 2014, Parks Department incorporates a significant asset inventory through GIS, both
within a Tree Inventory and a Parks Assets Management database. Other Parks related GIS geodatabases have already been built by the Parks GIS Asset Management Specialist, or are in the process of
being built. These include snow removal routes, invasive plant maps, graffiti locations and mosquito
larvae sites. More GIS inventory applications are planned for the future.
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Wildlife Management
Wildlife habitat is an important component of the City of Lethbridge parks system, providing
both active and passive recreational opportunities. Lethbridge residents use natural areas for walking,
cycling and running. Fishing, picnicking, photography and art are also popular recreational uses of
our river valley parkland. Wildlife viewing is a fast growing pastime in Alberta. Natural areas are aesthetically pleasing to most people. People enjoy nature and activities such as viewing wildlife or feeding birds add greatly to the quality of their lives.
Over the last 25 years there have been a variety of City of Lethbridge programs and policies
relating to natural habitats in the city. Plans such as:
• River Valley Corridor Recreational Development Plan
• Lethbridge River Valley Development Scheme
• Urban Parks Master Plan
• Ecological (Biophysical) Inventory and Analysis
• River Valley Area Redevelopment Plan
• General Municipal Plan
• City of Lethbridge Wildlife Management Guidelines
There is a high degree of public sensitivity to wildlife issues. Over the last few years, there
have been increasing numbers of conflicts between citizens and wildlife. These conflicts have largely
been managed in a reactive way, on an issue-by-issue basis. There is a need to manage the long-term
welfare of wildlife. This can be complicated due to the fact that most wildlife populations experience
natural cycles of abundance. A species that is a problem one year may not be a problem every year.
Public/property safety issues are those in which wildlife is somehow causing or threatening to
cause damage to people and/or property.
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Wildlife Management (continued)
Deer are one of the major public/property safety issues in Lethbridge. Areas where deer
-vehicle accidents are a problem are: Whoop-Up Drive, Bridge Drive, Scenic Drive, Highway 3, Highway 5 and University Drive, but deer-vehicle accidents can happen anywhere within the city. Measures to reduce these accidents include the installation of reflectors along Whoop-Up Drive and removal of large rocks from under the overpass to allow deer alternative travel routes. Road signs warning of a deer hazard are present in the high-risk areas. Deer are usually allowed to move out of the
urban parts of the city on their own. The risk to the public or the animal is greater if any efforts are
made to escort the deer back to the coulees. Deer can easily become spooked or disoriented and may
run into oncoming traffic.
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Wildlife Management (continued)
Richardson’s Ground Squirrel burrows can present a safety hazard when they occur in areas of
heavy recreational use: sportsfields and parks, areas near walkways and trails, playgrounds, shelters
and picnic sites, and areas where horses are kept and ridden. The city deals with these problems when
complaints are received. In the past, the Parks Department used control methods that are currently
acceptable in many other communities, but which are deemed unacceptable (not humane or environmentally friendly) in Lethbridge. These methods include poisoning with Strychnine, anti-coagulant
treated pellets, oats or baits, gassing with Sulfur gas cartridges, drowning or trapping.
The Parks Department tested a device called the Rodex 4000 which worked by injecting a propane/oxygen mixture into the burrow and igniting it, causing a small underground explosion and killing the ground squirrels through concussion. The Parks Department did not find this device to be satisfactory, as the occasional ground squirrel would emerge from the burrow, stunned and on fire, requiring immediate euthanasia. The local Police Department agreed that the device was not satisfactory, after they responded to multiple calls reporting what sounded like gunfire.
The Parks Department purchased a product/device in 2006 that injected a mustard seed oil/
soap foam solution into the burrows. It was a new non-toxic, environmentally friendly rodenticide
recently approved for the control of Richardson’s Ground Squirrels in Canada. Research trials were
touted as 100% efficient in the laboratory and 94 to 98% efficient in the field. Over the course of the
last 4 years the Parks Department estimated the efficiency as much lower, closer to 60%, or even less.
On the positive side, the product did not depend on feeding patterns. It was safe to handle and easy to
apply. Because this product had no systemic toxicity, there was no secondary poisoning risk to humans or other species. The ground squirrel purportedly breathed in the foam and became unconscious due to anoxia within 1 to 2 minutes and died by asphyxiation in approximately 3 minutes from
the start of an application. On the negative side, this was not the case, as often ground squirrels
would dig their way free from the burrows and run around gasping with a pink cap of foam on their
heads, leading to a more primitive method of control involving a shovel and a technique known as
“ground and pound”, which is highly disapproved of by the public. The inefficacy of this treatment
method combined with concerns that asphyxiation by a soap/mustard seed oil is not really “humane”
led the Parks Department to experiment with other control methods.

64

65

Integrated Pest Management Program
Wildlife Management

Wildlife Management (continued)
One of the control methods Parks Department personnel experimented with was the use of
internal combustion engine generated carbon monoxide from vehicle exhaust. Carbon monoxide is a
deadly, odorless gas that effectively causes the rodents to fall into unconsciousness prior to being asphyxiated. Since the carbon monoxide gas is under pressure, the entire underground tunnel is filled
with vehicle exhaust. This method has been shown to be a humane and usable way to control ground
squirrels, although it is not considered to be cost effective, as it is extremely slow and tedious. The
principle behind the idea, however, led to the Parks Department’s newest ground squirrel control
strategy.
The latest device to hit the market, and the one currently in use by the City of Lethbridge, uses
the same aforementioned pressurized engine exhaust to exterminate rodents. These devices are available under a number of brand names. The Parks Department finally settled on the Cheetah rodent
control machine. Closely resembling hand held sidewalk blowers, these lightweight (14 lbs.), quiet
(70 decibels), portable machines pump pressurized exhaust into rodent burrows at a rate of 450 cubic
feet per minute. A 400 square foot burrow can be fumigated in three minutes, with an advertised efficiency rate of 80% after a first treatment rising to 95% after a second and third treatment. Field trials
in Lethbridge have been promising, and the machines are well liked by Parks Department personnel
because of their discreet appearance.
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Wildlife Management (continued)
The Prairie Rattlesnake has caused occasional complaints. Urban parkland has been closed to
the public in the case of high populations of snakes in recreational areas and re-opened when the risk
has passed. Fish and Wildlife personnel catch and relocate rattlesnakes that are found in residential
areas.
Canada Geese are a public safety concern in some situations because of their aggressive behavior, especially while nesting and raising their goslings. This is a problem at Henderson Lake where the
geese are fed by and therefore become accustomed to people. Signs have been placed discouraging the
feeding of geese and warning of their aggressive behavior. On occasion, the Parks Department has
placed safety fencing around nesting areas in order to keep residents and their pets away.
Working in conjunction with Henderson Lake Golf Course and Environment Canada the
goose population is managed through a control program known as egg addling which consists of dipping the eggs in canola oil. The eggs will not hatch once treated, but the adult geese will not lay a new
clutch. Only a portion of the nests are treated each year. If all the eggs were allowed to mature each
year the population of geese at the park would rapidly explode resulting in increased disease, increased fecal matter and increased goose-human-pet conflicts. Because of the high degree of public
sensitivity the Parks Department always seeks the most humane and effective method of control for
any wildlife management problems.
Bats can be a public safety concern because they have been known to carry rabies. Any bats
that are removed from residences by the Fish and Wildlife Department are tested for rabies by Agriculture Canada. The incidence of rabies is extremely low in the Lethbridge area. Bats in general are
considered beneficial because they eat insects. Some bats consume up to one-half their weight in insects per night.. Because bats are important and valuable, the Parks Department treat them as an asset
in reducing the population of harmful or annoying insects.
Skunks moving into backyards are a common wildlife problem. In the past a citizen could borrow a skunk trap from the Animal Shelter for a refundable $50.00 deposit. Once trapped the Animal
Shelter would pick up and destroy the skunk. This program is no longer offered by the Animal Shelter, but there are several private companies in Lethbridge offering reasonably priced skunk trapping
services.
Yellow-bellied Marmots can be a problem within the City because of their digging habits.
Marmots for the most part live within the river valley coulees in a few select areas. Alberta Fish and
Wildlife will trap and relocate marmots from the Golf and Country club if necessary and from City
electrical substations when they are chewing on the wires. Occasionally City residents complain of
marmots that have invaded their back yards. As with skunks, there are several private companies
that can trap and remove problem wildlife.
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Wildlife Management (continued)
Beavers are a common problem in the river valley because of their dam-building and treefelling habits. The Parks Department’s main objective is to protect sensitive areas such as the Water
Treatment Plant intakes, irrigation intakes and storm water outfalls from beaver dams, and to protect
valuable trees in the river valley. At the same time the Parks Department is supportive of the presence
of beaver and their importance to the river valley ecosystem.
Trapping provides the most practical and cost-effective way of controlling problem beaver
damage. Each year a report is sent to Fish and Wildlife in order to obtain the following year’s damage
control license should beaver problems arise and trapping become necessary. Relocation of problem
beavers is not recommended because the cost is high, many transplanted individuals die, and moving
beavers to other areas does not solve the problem but simply transfers it elsewhere.
The Parks Department organizes volunteers to wrap trees throughout the river valley with
page wire to protect them from beavers. A partnership with the City of Lethbridge Correctional Center has also helped protect a large number of trees. The Helen Schuler Nature Center provides education to the public about beaver behavior.

67

68

Integrated Pest Management Program
Wildlife Management

Wildlife Management (continued)
Muskrats, like beavers are indigenous to the Lethbridge area. Muskrats are only trapped
where they are causing structural damage to culverts, irrigation systems, water pumping stations or
lakeside banks, usually around feature park areas.
Raccoons are plentiful in the river valley. Raccoons, with their prehensile fingers and toes, can
cause problems by getting into buildings and garbage containers. Residents experiencing raccoon
problems can contact a number of private companies for trapping and removal services.
Porcupines have a unique defense mechanism of up to 30,000 hardened barbed quills built into
their coats and offer a considerable threat to curious dogs. Porcupines are fond of gnawing bark off of
branches, which causes extensive girdling damage and branch die back. To deal with a problem porcupine, the two methods the Parks Department use are: first of all, the hands off approach, left alone,
the animal will usually leave the area. Second, if the animal returns and become a nuisance the department will consider live trapping and relocating the porcupine. It is illegal to poison porcupines in
Alberta.
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Wildlife Management (continued)
Corvidae species., (Crows and Magpies) have adopted to an urban life style for a number of
reasons: they have few predators, there is no hunting, there are plenty of prime roosting sites and they
find garbage containers and open areas of urban yards and parks convenient for foraging.
There are concerns regarding corvidae killing young songbirds and/or feeding on their eggs.
While it is true that corvidae do include eggs and nestlings as food, it has not been proven that these
are a significant part of their diet. Corvidae are extremely intelligent and very adept at stealing prey
away from other predators and could easily be blamed for kills they did not commit. Another problem with corvidae species is their aggressive dive-bombing behavior during nesting season. Corvidae
in urban areas are human habituated and do not fear people. Consequently, they can be very aggressive should a person trespass into the area of their nests. Presentations have been made to City Council requesting a reduction in numbers or the complete elimination of crows or magpies from the City.
In each instance the requests were turned down by Council on the basis that singling out a specific
animal for eradication would be an environmentally unsound decision.
Crow and magpie problems in privately owned trees are now referred to private pest control
companies to either trap the crows or remove the nests at the homeowner’s expense. Parks Department personnel will remove and destroy corvidae nests and eggs in City-owned trees only. Nest destruction is an effective form of discouragement from aggressive behavior and from re-nesting, especially if nests are destroyed after eggs have been laid. The nests to be removed must be visible and
safely reached by a Parks Department aerial lift device.
The City of Lethbridge engages in public education to encourage people to keep garbage and
pet food inaccessible to crows and magpies. Businesses and apartment blocks with large dumpsters
should be encouraged to keep lids closed to discourage corvidae learned behavior.
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Wildlife Management (continued)
Pigeons are another bird species that has adapted well to urban environments. Most cities are
full of flocks of these birds. Pigeons associate humans with food, and are unafraid to flock closely to
people and to congregate on human infrastructure. Large numbers of the birds can cause problems by
producing significant amounts of guano, feathers, carcasses and nesting material, any of which have
the potential of carrying disease or insect contaminants. The Parks Department does not have a protocol for pigeon control, but offers the following advice to citizens who may have pigeon problems: remove any food sources and enclose garbage storage areas; prevent birds from gaining entry to convenient roosting and nesting areas by sealing off all structural openings and other access points using
wire or plastic mesh; block landing sites by installing spike belts or needle strips on roof edges, windowsills, building projections, signs, statues, trusses and beams; apply liquid repellent to landing
sites, a non-toxic, sticky liquid chemical that makes a surface tacky and uncomfortable to birds; install
scare balloons and owl figurines..
When cleaning up droppings and other pigeon debris always use personal protective clothing
such as a dust mask, gloves and coveralls and disinfect areas thoroughly with bleach or similar products. In extreme cases, the hiring of private contractors such as exterminators or pest control professionals to control pigeon populations may be necessary.
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Wildlife Management (continued)
Rat Monitoring and Control, the City of Lethbridge will conduct a program for identification
and control of rats. A Parks Department Pest Control Officer will respond to and attend any reported
sightings of rats within the City of Lethbridge within 24 hours. The Pest Control Officer will then report to the Alberta Government, Agriculture and Rural Development Department any infestations or
evidence of activity. If a rat infestation is discovered the City of Lethbridge will take measures necessary to eradicate the rodent population, including cleaning up of the area, follow up inspections and
documentation of control measures.
The control program has designated four methods of eliminating rats:
Poison baiting
Trapping
Fumigating
Shooting
All four control measures are effective, the method chosen will be determined by the situation
and the timing. Alberta is the only rat free area in the world, a status Albertans can take pride in.
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Wildlife Management (continued)
It is the Norway rat species that poses a threat. We have native species of rodents that are
called rats, like the Bushy Tailed wood rat and the Ord’s Kangaroo Rat, that are not of concern. Other
animals often misidentified as rats include muskrats (especially in the Henderson Park area) and large
pocket gophers.
Rats are ground dwellers and have a distinctive, musky odor that can easily be detected, particularly if rats are inhabiting small, confined areas. The oily hair of a rat can leave noticeable smudge
marks on trails or hole entrances. Rats produce up to 25,000 droppings per year, so they can usually
be detected if they have been present for even a short time. Rat droppings are blunt at both ends and
the shape and size of an olive pit, measuring 1.25 to 1.5 cm, and shiny black while fresh. Droppings
fade in time and soon turn to grey-white.
Any rat sightings within the City of Lethbridge should be reported to Public Operations at
403-320-3850.

There is a comprehensive list of mammals, fish, reptiles and birds of the City of Lethbridge
available. It is located in the back of the Wildlife Management Guideline. The wildlife listed in this
document are those that most commonly generate customer service requests for the Parks Department. The City of Lethbridge will continue to promote public awareness about wildlife, their habits
and the benefits they provide.
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Urban Lake & Storm Pond Water Quality Management
Henderson Lake was once the only lake in the City of Lethbridge. As the lake matured it began to experience problems with weed and algae growth, and complaints of foul odors and unpleasant appearance began to become commonplace.
Partnerships with the Lethbridge College and Lethbridge Research Station were formed in an
effort to find solutions. Water quality studies were undertaken and the mapping of weedy areas was
completed. Up to this point the only answer to the weed and algae growth was chemical control, but
since the Henderson Lake outfall empties into the Oldman River, chemical control measures were not
desirable.
In the mid 2000’s a more balanced approach to weed and algae control in Henderson Lake was
undertaken, including targeted, timed chemical spot treatments, mechanical weed harvesting, introducing live liquid micro organisms, installation of solar powered circulators, and stocking the lake
with weed-eating grass carp.
The multi-tool IPM approach of using a variety of methods to improve water quality in Henderson Lake has resulted in a noticeable increase in water quality as indicated by the aesthetic appearance of the lake and the reduction in service requests and complaints.
Aquatic herbicides vary in their weed control spectrum. After the weed has been correctly
identified an appropriate herbicide is selected. Secondary water uses such as fishing and irrigation are
always taken into consideration. The ideal time for chemical treatment is in the spring when aquatic
weeds are small and easier to control. Aquatic herbicides are not toxic to fish. Aquatic weeds that are
killed by the herbicide do undergo decomposition, however. The decomposition process consumes
oxygen and can reduce the amount available in the water. If dissolved oxygen content drops below
necessary levels, fish kills can occur. For this reason, treating only designated areas of the lake minimizes the risk of oxygen depletion problems due to weed decomposition.
A mechanical weed harvester is brought in once a year, just prior to the Dragon Boat Festival,
to ensure the top few feet of lake water are compatible with watercraft.
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Urban Lake & Storm Pond Water Quality Management (continued)
Live Liquid Micro Organisms (LLMO’s) are sprayed into lake water either from shore or by
boat. These are naturally occurring bacteria which increase the breakdown of organic sludge on the
lake bottom and reduce nutrients available to algae and pond weed.
A number of solar powered circulators have been installed in Henderson Lake, in an effort to
decrease water stratification and the oxygen depletion that accompanies it.
Triploid Grass Carp are raised by the Aquatic Center at the Lethbridge Community College.
The fish eggs are pressure treated to contain three nuclei and the fish are blood tested to ensure complete sterility before release. Grass Carp have been known to consume twice their body weight in
aquatic vegetation in a single day and can grow to an impressive size, ten to twenty pounds each.
Grass Carp are able to over-winter successfully even in the cold of Lethbridge’s northern climate.

Lethbridge has been growing rapidly for the past decade. Many of the new residential developments feature storm ponds, which provide storm water management during weather events but
which also provide aesthetic components to parkland. As of 2013 there are 26 functioning storm
ponds throughout the City of Lethbridge.
The increase in the number of storm ponds in new subdivisions led to a focus on water quality,
particularly in ponds in residential areas, where odors and appearance are of greater concern than
those in industrial areas. To monitor and address water quality issues the City hired a Storm Pond
Technician in 2013 and tasked her with developing a program to deal with the numerous new storm
ponds.
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Urban Lake & Storm Pond Water Quality Management (continued)
Regular testing and analysis was done on all 26 storm ponds and a number of measures were
taken to ensure water quality levels remain acceptable. These measures include:
Installation of aerators in six ponds; compressed air is released through diffusers on the bottom of
the ponds which breaks up stratification, increases oxygen levels, increases water clarity and decreases nutrients in the water
Installation of ultrasonic algae control devices in four ponds; these units produce sound waves at
multiple frequencies which control various types of algae
“Combo-packs” were tested on four ponds; these packs contain six types of naturally occurring
bacteria that limit algae growth and decrease odors by breaking down organic substrate, or sludge
Aquatic plant harvesting was undertaken in three ponds; cattail harvesting of wetland areas to
remove plant biomass and improve oxygen levels was completed over the summer
Public education; educational signage was installed at ten ponds, explaining the purpose and importance of storm ponds to the City, with four more signs scheduled for installation once the four
new surrounding parks are completed
In 2014 we will be trialing a new product that binds phosphorus in order to improve water
quality in the 9th Avenue storm pond. The program will include setting up the mixing system, a first
application with follow-up applications and sampling/analysis planned. Permits will not be required
as this product is not a pesticide.
Also in 2014, new innovative eco-technology floating islands were installed at the West Highlands storm pond to help improve water quality. Eight separate islands were installed and will act as
bio-mimicking natural wetlands. These islands enhance the environmental and biological health of the
storm pond and create wildlife habitat in the same way as Mother Nature. Plants and naturally occurring bacteria that grow on the islands will filter and remove unwanted nutrients and contaminants
from the pond water without the use of chemicals.
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Lake Fountains, Circulators and Pond Aerators
The City of Lethbridge is committed to maintaining a beautiful, natural appearance in manmade water features throughout the city. The Parks Department takes a natural approach to create a
balanced and healthy ecological environment, using only the safest and most environmentallyfriendly methods possible. One of these methods is the use of lake aerators that integrate dissolved
oxygen into the water, facilitating the natural breakdown of decaying vegetation while also improving
the quality of water for fish, irrigation, and many other purposes.
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Integrated Pest Management Conclusion
One of the themes that emerged as this manual was re-written was: Is the name “Integrated
Pest Management” still a relevant and accurate name for this type of program? Sure, fifteen years ago
it may have summed up what was going on, but today, with the inclusion of corollary programs like
PHC (Plant Health Care), ATM (Accelerated Turf Management), IVM (Integrated Vegetation Management) and IEM (Integrated Ecosystem Management), the name IPM may have become outdated
and obsolete.
The initial idea behind IPM practices was the reduction of the use of chemical pesticides. Over
the years it has become apparent that, while using the minimal amount of pesticide is important, it
does not merit the over-riding focus that IPM programs once placed on it. Rather, the focus of an IPM
program, regardless of the name, should be the use of a wide variety of methods, techniques and
strategies, all employed at the proper time and place to ensure maximum efficiency.
Perhaps a more suitable name for IPM programs would be TBA, or Tool Box Approach.
Hopefully, someone will come up with a catchier acronym than that in the near future.
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