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The Grasslands Conservation 
Council of British Columbia 
(GCC) was established as 
a society in August 1999 and 
as a registered charity on 
December 21, 2001. We are 
dedicated to promoting education, 
conservation and stewardship of 
British Columbia’s grasslands in 
collaboration with our partners—a 
diverse group of organizations 
and individuals that includes 
government, range management 
specialists, ranchers, agrologists, 
ecologists, First Nations, land 
trusts, conservation groups, 
recreationists and grassland 
enthusiasts.

The GCC’s mission is to:
•  foster greater understanding  

and appreciation for the 
ecological, social, economic  
and cultural importance of 
grasslands throughout BC;

•  promote stewardship and 
sustainable management 
practices that will ensure long-
term health of BC’s grasslands; 
and 

•  promote the conservation 
of representative grassland 
ecosystems, species at risk  
and their habitats.
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The Grasslands Conservation Council would like to thank all those who contributed 
photographs for this publication at no cost. We also recognize the contributions of the 

students and staff at Thompson Rivers University and the University of British Columbia.  
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I strongly believe that good membership support is key to the 
survival of the GCC. Without people that are passionate about 
what happens to this delicate resource we will no longer be able to 
make positive impacts on the decisions that happen to these lands.

 An excellent support system is what makes things function well 
and gets new ideas flowing. Engagement of the younger generation 
will ensure that the conservation efforts will triumph in the future. 
Through education and utilization, I feel we can teach our children 
and grandchildren the importance of the grasslands and all the 
different species that depend on them.

 I challenge our readers and supporters to take your youngsters 
out into the grasslands and inspire them. Teach them the 
importance of the grasslands and how it effects the food chains 
and the different ecosystems. Show them the beauty of the different 
plants and animals that occupy these open spaces. Show them 
the impacts different disturbances have and how sensitive the 
ecosystem can be. 

Without knowledge and utilization, whether it is through 
recreation, grazing, hunting, or photography, the future generation 
will not see what we all see. 

same. We continue to lose grasslands and regional land use decision 
makers are not keeping score of the cumulative effect of their  
decisions on this 
ecological system.

Why does this matter? 
What we know is 
natural grassland loss 
is permanent; once it is 
gone you can’t bring it 
back. There are very few 
if any examples where 
successful restoration 
of a grassland habitat 
has been achieved. 
Thompson Rivers 
University is pursuing 
research on how this 
can be accomplished, 
however at this time 
there are no examples of successful large scale grassland restorations. 

There are a number of factors that contribute  
to this, not least of which are the  
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Message from the President Message from the Executive Director

First of all, I would like to take this opportunity to thank all 
of our members for your continued support and interest in 
the Grasslands Conservation Council (GCC) and progress 

we make every year. It has been a wonderful experience sitting as 
chair and I am excited to see what comes next!

As long as I can remember I have always enjoyed the grasslands 
and what they have to offer. They are unique and complex and 
have the ability to withstand many natural disturbances, while 
displaying beauty throughout every season. One of my favourite 
things to do is to go out after a late spring rainstorm and breathe 
in the refreshing smell. It’s calming and rejuvenating seeing the 
colours heightened, hearing the birds chirping and feeling the 
warmth coming from the ground. 

Grasslands are resilient to disturbances which they have 
evolved to withstand. Grazing pressures and fire in turn help 
rejuvenate the grass species. Too often there are unnatural 
disturbances that threaten the grasslands and push them over 
the threshold to where they may never recover. If we are always 
conscious of how we utilize the grasslands, we will ensure their 
survival for future generations to come.

At times that’s what it seems like as we strive to elevate the 
level of stewardship and conservation on BC’s grasslands. 
The stark evidence for this lies in the results of some work 

the GCC and Environment Canada collaborated on a year ago. 
In 2015 the GCC updated its grasslands mapping for most of 

the major grasslands areas of the province. Funding was secured, 
a talented Geomatics student was hired, and a detailed product 
was delivered, indicating what had been lost since the original 
inventory was last completed, and by extension, what natural 
grasslands remained.  

Two regions stood out as continuing to lose grasslands at an 
alarming rate. The Okanagan region has the distinction of having 
the greatest regional grassland loss over all at over 44,700 hectares 
permanently gone with another 6,740 hectares almost certain to 
be lost in the near future. 

The Thompson region came in second, losing over  
26,000 ha of grasslands with another 8,500 under  
significant threat of permanent loss. These losses do not include 
active threats from invasive plants or new resources, community 
expansion or agricultural projects not yet approved. A small battle 
is won on providing accurate and up-to-date information to 
governments and landowners, but it seems the trends remains the 

TJ Walkem Scott Benton

‘...natural grassland 
loss is permanent; 
once it is gone you 
can’t bring it back. 
There are very few if 
any examples where 
successful restoration 
of a grassland habitat 
has been achieved.’

GCC in Brief

Knowledge of Grasslands is Pivotal to  
the Future of this Valuable Resource

Winning Some Battles, but are  
We Losing the War?

Kamloops area grasslands during sunset.
PHOTO: Scott Schiller



from the standards proposed through coastal rainforest. For example, 
the disturbance recovery times for dryland grasslands which are five 
or more times that of coastal ecosystems --were not well understood 
by the proponent as presented in their application. The proposal also 
failed to recognize how many species are dependent on grassland 
habitats, many of these being rare and endangered. 

To address these deficiencies, the GCC requested supplementary 
conditions be added to the National Energy Board final 
recommendation should the project be approved. One key condition 
requires the company to implement a longer recovery period in 
grassland areas, hopefully improving the mitigation and monitoring 
outcomes for grassland habitat and species. In addition, the National 
Energy Board has put the company on notice that “area offsets”, to 
compensate for loses to the grasslands land base, may be required 
depending on how effective mitigation is. 

These are substantial gains over what the company had 
originally proposed. Unfortunately, the Province does not make 
substantial restoration or mitigation a requirement for those 
projects that would result in significant disturbance to grasslands. 
The conditions the Grasslands Council suggested for pipeline 
development should be considered best management practices 
and form the basis of minimum requirements for all activities that 
result in significant disturbance. If these base conditions were met, 
hundreds of thousands of dollars and time spent, would be saved in 
planning, consultations and consultants reports that miss the mark.   

The GCC board was pleased to see that the efforts made in the 
National Energy Board process actually made a difference! BC 
will be a better place when all levels of government decide to set 
minimum standards and expected outcomes for environmental, 
social and economic factors for resource development projects. 

As I wrap up my term as Executive Director for the Grasslands 
Conservation Council, I want to thank all of you for the continuing 
interest and support for the provinces grasslands. Our grasslands 
are far too valuable to leave to their future to chance. All those 
who rely on them, value them and have experienced them need to 
keep pressing our elected leaders and land managers for improved 
stewardship, management and conservation of this rare and 
valuable resource.

This year’s magazine focuses on some of the science that is 
occurring in BC’s grasslands to better understand how we can 
improve the management them into the future.  We hope  
you enjoy it! 

Thank you for all your Support!
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When I was sworn-in as the 29th Lieutenant Governor 
of British Columbia, one of my goals was to visit as 
many of the valleys and regions of this province as 

possible, to connect with people and to learn about and understand 
their experiences, their environments and their lifestyles. I had 
a sense that young people growing up in urban and rural areas 
were developing different lifestyles and different vocabularies. It 
is important for the next generation of future leaders, from all 
backgrounds and from every corner of this province, to appreciate 
the importance of our natural resources and the lands on which 
our civilization rests. I wanted to find a way to bring them  
together and develop a common language, a common 
understanding and start to build a shared vision of the future  
for this beautiful province.

As a way to connect young people to their natural environment 
and with input and support from many partners, including the 
Grasslands Conservation Council of British Columbia, I launched 
Stewards of the Future in 2014. Its purpose is to promote the 
concept of a holistic approach to our endeavors based on respect, 
relationships and the responsibility of all for the future. Stewards 
of the Future encourages and supports our youth to get outside 
and explore their own communities to discover and document 
unique attributes, identify and research key issues of concern, and 
investigate stewardship initiatives. The program encourages youth 
to learn and to listen respectfully to each other; to learn from one 
another about the many areas of our province; and to explore their 
surroundings and ask questions. 
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Message from the Lieutenant Governor

The Honourable  
Judith Guichon 

The second annual Stewards of the Future conference was held in 
June 2016 at the University of Northern British Columbia in Prince 
George. We brought together students, mentors and industry 
experts to discuss the issues, challenges and opportunities affecting 
our natural environment and the land on which we live. Keynote 
speakers at the three-day conference included Bob Sanford, author 
and EPCOR Chair for Water and Climate Security at the United 
Nations University Institute for Water, Environment and Health; 
Mr. Jacques Sirois, biologist and naturalist; and Garry Brooks, 
founder of the Africa Community Project.

Engaging youth and encouraging them to take an active role in 
the future of our environment sets them on a path to continue their 
stewardship journey.We must all do our part to protect the natural 
beauty of the province and leave our land in better condition for 
future generations. By providing leadership, expertise and passion, 
organizations like the Grasslands Conservation Council and its 
members play a valuable role in conservation and stewardship 
initiatives in British Columbia. I extend my thanks for its continued 
advocacy to protect and conserve our precious grasslands and am 
so grateful to all its members for being true stewards of the future.

Sincerely,
 

The Honourable Judith Guichon, OBC
Lieutenant Governor of British Columbia

extreme growing conditions in grassland environments and 
competition with invasive plants. Lack of a formal native seed 
collection program, no comprehensive provincial policy to 
conserve grasslands, unsupportive or nonexistent land use planning 
and limited knowledge of soils and restoration techniques are all 
barriers to retaining and restoring native grasslands in BC.  

Given this, common sense suggests that the best way to 
conserve grasslands is to prevent them from being lost in the first 
place. However, at present, it seems apparent that the provincial 
government has little to no interest in creating a policies 
environment and management regime for grasslands to achieve “no 
loss”. In fact, the opposite seems to be true as evidenced recently 
in the Okanagan region where one of the most sensitive grassland 
systems has been designated for intensive Off Road Vehicle use, 
contrary to a government-approved regional land use plan. While 
this is a very disappointing outcome, the GCC continues to work 
and push for improved policies that will result in better outcomes 
for grasslands. 

Over the past three years the Grasslands Council has been 
engaged in a number of activities to improve the management and 
conservation of grasslands. The GCC continues to work on the Off 
Road Vehicle act and regulation and invasive plant management in 
grasslands and while the provincial government has shown some 
interest in addressing the issues we have raised, there is no sense of 
urgency for action. 

Unfortunately, the request for establishing ORV regulations that 
would protect sensitive habitat from indiscriminate vehicle use 
has so far fallen on deaf ears. Similarly, requested changes related 
to the governance and monitoring elements of the invasive plant 
program have been very slow to action. In the meantime, invasive 
plants continue to spread in the grasslands and costs for control 
are ever increasing. The monitoring programs ability to assess the 
effectiveness of invasive plant control and spread is completely 
inadequate for the scale of the problem. Government is not able 
to report with any accuracy or confidence on the state of invasive 
plants on a regional or provincial scale. In the meantime, grassland 
habitat and species continue to lose ground to off road vehicle 
damage and invasive plants.  

On a positive note, the Grasslands Council received recognition 
and action on the concerns it raised with the National Energy Board 
on the Trans Mountain/Kinder Morgan pipeline proposal through 
the North Thompson and Nicola valleys. Routing through Lac Du 
Bois Protected Area and inadequate management standards for 
pipeline construction through grasslands were key concerns raised 
by the Council. The construction standards proposed by Kinder 
Morgan through public and private grasslands were not dissimilar 
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Participants of the 2016 Stewards of the Future conference  
held at the University of Northern BC in Prince George.

PHOTO: Courtesy of the Office of the Lieutenant Governor

Students present their Stewards of the Future projects 
at the 2016 Stewards of the Future conference.

PHOTO: Courtesy of the Office of the Lieutenant Governor
Location?
PHOTO: GCC

Message from the Executive Director (cont’d)
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Grasslands Cultural Influences

As Ryan Holmes, director for the GCC, was making the trek back to his home from the GCC Annual General Meeting in 2014,  
he reflected on some of the discussion and cowboy poetry he heard.  He was so inspired he decided to try his own hand at writing  
some poetry.  Thank you Ryan for sharing!   

 

Grassland Intangibles
We talk miles of fencing, of number of head,

Or the price of beef on the market instead;

We calculate forage, and speak in AUM,

And contemplate rotation, for the height of the stem.

I wonder if cows could wax poetic,

Would they look at green fields as the grassland aesthetic?

We count all the creatures, make taxonomic lists,

And recovery plans for species at risk;

We spray the bad plants, to encourage the grass,

And quantify the biodiversity we amass;

Does the meadowlark’s song cause you, when you hear it,

To sense beyond sound, into grassland’s spirit?

People of all types that play in the hills,

Whether horseback or backpack or two or four wheels;

Escape their confines to the wide open range,

For want of fresh air, or need of a change;

And when the trail ends, at the ridge top view,

Do they feel a sense of life force anew?

How does one account for the intangibles of place?

What to ascribe or describe of this space?

Ledgers and numbers are moot to the cause,

I think of it simply as a moment to pause ..........................

Feel the energy in the ground, the attention it commands,

This deep connection to our arid grasslands. 

— By Ryan Holmes

Photo Caption
PHOTO: 



development, resource extraction and 
fire suppression. Since European contact, 
the actions of the science of the day have 
placed us in a situation of poorer ecosystem 
health than existed 140 years ago.  Our 
forests and grasslands have less structural 
and compositional diversity, and are more 
vulnerable to disease, climate change 
and catastrophic wildfire (Greg Greene, 
2014). The cultural use of fire was one 
part of an overall land ethic that promoted 
healthy ecological systems.  There is a 
recognition of cultural knowledge and 
practice that is thousands of years old 
and which helped shape this landscape 
into something so many people value.  
Fire management is constantly evolving 
and land managers today are more often 
including First Nations in the planning 
processes.  Modern landscape changes and 
uses definitely bring more complexity to 
ecosystem management, and fire must not 
be used in isolation, but rather as part of 
a suite of tools used for ecosystem health.  
Collaborations such as the Fire on the Land 
Project and the Rocky Mountain Trench 
Blueprint for Action provide ideas and 
inspiration for managers and resource users. 
Going forward, it is important to include 
fire, but also to include the culture that 
tended the land with it for thousands of 
years.

The author thanks the Ktunaxa Nation for their 
assistance in the research of this information.

Note: this article is condensed from a term paper;  
fully cited information is available from the author.
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Fire is both a natural occurrence and 
an anthropogenic tool, and therefore 
its cultural context is as important 

as its ecological context.  In the Southern 
Rocky Mountain Trench (RMT), the 
Ktunaxa Nation used fire to shape their 
landscape for thousands of years.  The 
traditional territory of the Ktunaxa covers 
approximately 70,000 square kilometres 
within the present-day Kootenay region of 
southeastern British Columbia as well as 
parts of what are now Alberta, Montana, 
Washington and Idaho (KNC website).  
Today the local First Nations government 
on the Canadian side is the Ktunaxa Nation 
Council (KNC) which represents the 
interest of four Bands: ʔakisqʔnuk (Akisqnuk 
First Nation), ʔakinkʔumʔasnuqʔiʔit (Tobacco 
Plains Indian Band), ʔaqʔam (St. Mary’s 
Band), and yaqan nuykiy (Lower Kootenay 
Band). 

Stephen Pyne, a devout disciple of 
the flame and master of its storytelling, 
describes pre-history North America as 
dominated by dramatic climatic cycles. Ice, 
water, wind and fire sculpted landscapes.  
But the end of the last ice age saw an 
“upheaval that swept over the continent” 
(Pyne, 2007).  As the ice retreated, 
vegetation advanced from the fringes and 
the south, and was soon followed by fire 
and people.  The arrival of humans started 
a series of ecological changes, for “…they 
carried in their toolkits and genetic heritage a 
power no other creature possessed. They could 
kindle fire.” (Pyne, 2007).  Of all the tools 
prehistoric humans possessed, fire was the 
most powerful.  Fire could do what no other 

tool could; it could propagate.  
It stands to reason that after the retreat of 

the ice, the new residents of North America 
took note of the results of natural fire and 
used it purposefully to achieve results that 
were beneficial to them.  Historical uses of 
fire included thinning brush and understory 
trees to keep sight lines and travel corridors 
open, and to increase herbaceous vegetation 
thereby attracting ungulate species that 
the First Nations harvested for meat.  
Depending on timing and conditions, these 
could be relatively large burns. The post-fire 
assemblage of grass, forbs and shrubs that 
produced harvestable foods also attracted 
ungulates.  Ethnobotanist Susan Turner 
found that fire was used to encourage the 
growth of specific plants on specific sites 
for food, medicinal and textile purposes.   
Important vegetation included shrubs, 
berries, ferns, bulbs and tubers.  Some 
of these burns were applied in moister 
ecotypes and would have been smaller, 
creating what Pyne calls “weirdly gardened 
landscape of pyric horticulture”.

As was observed in the southern part of 
the continent, the advance of horse culture 
into the Rocky Mountain Trench also 
played a role in how the area’s ecosystems 
were shaped by humans.  Horses spread 
northward from the Spanish colonies in 
New Mexico in the late 1600s and had been 
acquired by the Seʔliš (Salish) by 1720.  It 
is reasonable to assume that trade north 
brought horses to the Ktunaxa shortly after.  
Horse culture was well established in the 
Rocky Mountain Trench when explorer 
David Thompson wrote about the valley 

By Leanne Colombo

The Cultural Context of  
in the Southern Rocky Mountain Trench

in 1807, and Thompson made reference in 
his journals to purposeful burning.   It is 
likely that the Ktunaxa burned to enhance 
grasslands for their horse herds as the 
practice had already been well established 
for the enhancement of native ungulate 
habitat.  Historical burning for horse 
grazing has been documented on the 
eastern side of the Rocky Mountains in the 
Kootenay National Park area. 

Through the 18th and into the early 
19th century many First Nations people 
in the Pacific Northwest were tragically 
lost to foreign diseases that arrived with 
European settlement.  Although there were 
regional variations, most sources estimate 
that the death toll was greater than 80%.  
This completely devastated many villages 
and severely inhibited the ability of First 
Nations to continue their traditions such as 
burning.  With greatly reduced traditional 
practices, there became limited opportunity 
for ethnographers to record the oral 
histories and traditions of the people, and 
this is evidenced by the limited cultural 
data available for this period of contact.  By 

the 1930s the BC government had made 
burning illegal. Mah (1997), noting the lack 
of documented details on historical fire 
use, speculated that people may not have 
wished to share information on acts that 
had been illegal for decades.  Mah’s research 
also teased out other clues as to the lack of 
fire in the oral and written record.  Since the 
gathering and preparation of plant foods 
(including burning) was mostly women’s 
work in First Nations cultures, gender bias 
on the part of ethnographers may have 
prevented them from being interested in 
the activities and knowledge of women, and 
therefore documenting it.

Indian Reservations, established in the 
RMT in 1884, also separated people from 
their traditional practices. Prior to contact, 
the Ktunaxa followed traditional cycles 
across the landscape, but would likely not 
consider themselves “nomadic” in the 
strictest sense of the word.  Seasonal travel 
cycles were deliberately planned under 
traditional knowledge.  Activities were 
coordinated by sub-chiefs, each responsible 
for a specific harvest such as hunting, 
fishing, root digging or berry picking.  
There was, and still is, a strong philosophy 
of taking only what was needed, and sharing 
with the animals. Margaret Teneese of the 
Ktunaxa Nation explained that elders spoke 
of fire being good for keeping areas open 
for huckleberries, and of burning areas for 
bighorn sheep and other grazing animals.  
Teneese also felt that, unfortunately, much 
of the other fire use knowledge had been 
lost when the people were forced onto 
reserves.  At that time they were taught to 

farm by government representatives and 
provided with equipment, draft horses and 
cattle.  Changes to the landscape have not 
gone unnoticed; Teneese talked to elders 
who had been living in Alberta and had not 
been to the valley for 40 years.  When they 
did return, Ktunaxa elders commented that 
the hills and mountains had more fir trees 
than before, more treeless area used to be 
visible, and that the valley in general used to 
be more open.  

The Ktunaxa Plants Knowledge Database 
includes many native plants across 
several ecological units.  This data attests 
to the ecological knowledge possessed 
by the Ktunaxa people. They needed to 
understand where the plants grew, when 
in the seasons they were ready to harvest, 
and how to prepare them.  On a species 
basis, it was necessary to know if and how 
fire could be used to manage each plant.  
Since response to fire can take seasons or 
years to produce the desired result, the First 
Nations needed to possess detailed plant 
morphology and successional knowledge. 
Today prescribed burning is a highly 
technical production armed with heavy 
equipment, scientific instruments and spot 
weather forecasting.  It is also very risky due 
to homes and permanent infrastructure 
scattered across the landscape.  First 
Nations, through generational knowledge, 
would have had a detailed understanding 
of fuel loads, fuel and soil moisture, seasons 
and weather. This is what made their land 
management regimes successful for their 
purposes.  

Today the landscape is changed by 

Grasslands Cultural Influences

FIRE

‘...fire was used to 
encourage the growth 
of specific plants on 
specific sites for food, 
medicinal and textile 
purposes.’ 

Prescribed Burn
PHOTO: BC Parks

Prescribed Burn
PHOTO: Friends of Churn Creek
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Furthermore, native species are often expensive and difficult to obtain in large quantities 
(Burton et al. 2002).

Seeing firsthand the importance and need to fill the knowledge gaps and help ensure 
productive grasslands for the future generations, I have begun my Masters Thesis: Use 
of Native Seed of British Columbia’s Interior Grasslands, Seed Storage & Germination 
Trials Using Smoke Application on First Nations Traditional Foods and Medicines. I will 
test the effects of smoke on seed germination.  

Fires are and have been a part of the local natural history for a long time. Fire has 
also been used as a land management tool by First Nations to help ensure abundant and 
healthy food sources (Miller et al. 2010). Many seeds have evolved to inherit specific 
characteristics that not only allow them to survive fire, but to break dormancy and help 
facilitate germination from the cues caused by wildfire (Landis 2000). Seeds of many 
species appear to respond positively to the application of smoke (Franzese et al. 2011, 
Gonzalez et al. 2012, Landis 2000, Read et all. 1999). 

A good portion of research on the effects of smoke and seed germination originates 
from Australia and Africa. Although commercially available smoke water is available 
from Australia, I felt that local plant material for smoke was necessary. I decided to use 
local plant material for smoke and built an in-house apparatus to facilitate this. 

I have teamed up with a fellow undergraduate student in the Chemistry department of 
Thompson Rivers University. He has helped build and operate the smoke apparatus that 
we will use to create an aqueous smoke solution. Using a beekeeper’s smoker, we have 
been able to burn specific amounts of various species to get a collection of smoke-water 
that would represent a fire in BC’s grasslands. 

The main objective of the research is to contribute to a body of knowledge that 
increases the germination success of native species, which in turn will hopefully increase 
the use of native species in reclamation and restoration projects. 

Another limiting factor in the use of native species is seed availability. To help address 
the knowledge gap in best practices for seed storage, I will start seed storage trials 
alongside my smoke germination research. Knowing that many projects are proposed 
years before initial construction, we can collect and stockpile seed from natural areas at 
or proximal to the disturbance site. The use of native seed in restoration or reclamation 
of the site helps ensure the genetic appropriateness of species and local plant adaptability 
to the area.  It is important to understand how to ensure the longest shelf life of native 
seed in helping mitigate the lack of local supply. Seed storage trials will include different 
moisture and temperature regimes. 

Species selection for the germination trials was difficult. Grasses are the dominant 
species in a grassland, but because of my interest in the cultural importance of plants 
across a grassland landscape, I knew there had to be an emphasis on forbs. Forbs found 
in grasslands are a large and important part of the food and medicine crop harvested 
by First Nations. Coincidentally, there is a considerably larger knowledge gap in seed 
research related to forbs, with little to no information on certain species.  

In deciding on the use of many First Nations foods and medicines in my research, I 
reflected on childhood plant gathering and consulted with local First Nations elders and 
wisdom holders. I asked if there were species of particular importance and ones that 
they continue to harvest and use today. I am grateful to TRU for the opportunity to do 
research and to further my education. I look forward to the results and have high hopes 
in seeing more native seed used in future restoration and reclamation projects.
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By Nicholas Peterson 

Having a First Nations heritage from the Nicola Valley I feel a deep connection to 
the land, a feeling that spans more than just a couple generations, but a feeling of 
millennia. 

As I take my own family to gather foods and medicines, it’s impossible not to 
recognize that I am at the very place that my ancestors gathered and survived upon.  The 
conservation and restoration of British Columbia’s grasslands have so much more than 
an ecological impact for me. I want to emphasize the importance of the conservation and 
restoration of a culture through these important grasslands. 

As government and industries continue to impact and disturb natural areas, there is an 
urgent and constant need for land reclamation to help mitigate the negative impacts of 
such disturbances and restore stable and resilient ecosystems and the beneficial ecosystem 
services they provide (Dong et al. 2015). 

A goal to restore disturbed sites to their natural, pre-disturbed condition means there is a 
great need for a more abundant, consistent and higher quality supply of native seed (Burton  
et al. 2002). 

The demand for native plants for use in restoration is increasing, but that growing 
demand for native seed has also resulted in a lack of supply. In addition, there is a lack of 
research on seed storage methods, seed viability and germination success of native plants. 

Native Plants:  
Crucial to the Future of Grasslands and a Culture  

Table 1: Species, common name, and life forms of seeds tested for germination response  
to smoke water. Nomenclature follows E-Flora BC database.

   SPECIES   COMMON NAME   LIFE FORM

Achnatherum hymenoides
Achnatherum occidentale
Achnatherum richardsonii
Allium cernuum
Allium geyeri
Amelanchier alnifolia
Arnica latifolia
Balsamorhiza sagittata
Berberis aquifolium
Calamagrostis rubescens
Calochortus macrocarpus
Claytonia lanceolata
Crataegus douglasii
Erythronium grandiflorum
Festuca campestris
Fritillaria affinis
Fritillaria pudica
Gaillardia aristata
Juniperus scopulorum
Lewisia rediviva
Lomatium macrocarpum
Lomatium nudicaule
Prunus virginiana
Poa secunda
Pseudoroegneria spicata
Rosa woodsii
Sheperdia Canadensis

Indian Ricegrass
Stiff Needlegrass
Spreading Needlegrass
Nodding Onion
Geyer’s Onion
Saskatoon
Mountain Arnica
Arrow Leaved Balsamroot
Oregon Grape
Pinegrass
Mariposa Lily
Western Spring Beauty
Hawthorne
Glacier Lily
Rough Fescue
Chocolate Lily
Yellow Bell
Brown Eyed Susan
Rocky Mountain Juniper
Bitterroot
Large Fruited Desert Parsley
Barestem Desert Parsley
Choke Cherry
Sandberg Bluegrass
Blue Bunch Wheatgrass
Prairie Rose
Soopolallie 

Grass
Grass
Grass
Forb
Forb
Shrub
Forb
Forb
Forb
Grass
Forb
Forb
Shrub
Forb
Grass
Forb
Forb
Forb
Shrub
Forb
Forb
Forb
Shrub
Grass
Grass
Shrub
Shrub

Figure 1: Calochortus macrocarpus; Mariposa lily. Figure 3. Beekeeper smoker vacuumed through 
500ml of water, burning local plant material.

Figure 2. Lomatium macrocarpum large-fruited 
desert-parsley.

Figure 4: Lewisa rediviva bitterroot flowering.

Grasslands Cultural Influences
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By Scott Benton

Grasslands research is vital 
to our understanding of 
how to successfully mange 

them into the future. Many of the 
influences occurring in grasslands 
today have not been experienced 
previously in recorded history and 
others may have longer term effects 
given a changing climate and 
expanding human footprint.    

Thompson Rivers University along 
with UBC and other educational 
institutions are at the for front of 
research on Grasslands and Soils in 
British Columbia.  The following 
articles are written by Students from 
Thompson Rivers University Faculty 
of Science.  Each article provides 
some insights to the work these 
students are doing to advance their 
studies and increase our knowledge 
of grasslands and the species that are 
dependent on them.     

Science   Grasslands!
in the

References:
Burton, Philip j.; Burton, C.M. (2002) 

Promoting genetic diversity in the production of 
large quantities of native. Ecological restauration, 
20, 117–123.

Dong, X., Dai, G., Ulgiati, S., Na, R., Zhang, X., 
Kang, M. & Wang, X. (2015) On the Relationship 
between Economic Development, Environmental 
Integrity and Well-Being: The Point of View of 
Herdsmen in Northern China Grassland. Plos 
One, 10, e0134786.

Franzese, J. & Ghermandi, L. (2011) Seed 
longevity and fire: Germination responses of 
an exotic perennial herb in NW Patagonian 
grasslands (Argentina). Plant Biology, 13, 
865–871.

Gonzalez, S.L. & Ghermandi, L. (2012) Fire 
cue effects on seed germination of six species 
of northwestern Patagonian grasslands. Natural 
Hazards and Earth System Science, 12, 2753–2758.

Landis, T.D. (2000) Where there’s smoke...
there’s germination? Native Plants Journal, 1, 
25–29.

Miller, A.M., Davidson-Hunt, I.J. & Peters, 
P. (2010) Talking about fire: Pikangikum First 
Nation elders guiding fire management. Canadian 
Journal of Forest Research, 40, 2290–2301.

Read, T.R. & Bellairs, S.M. (1999) Smoke 
affects the germination of native grasses of New 
South Wales. Australian Journal of Botany, 47, 
563–576.

BC GRASSLANDS5



FALL 2016 8BC GRASSLANDS7

As the human population continues to grow in the Okanagan 
Valley there is an associated increase in access and traffic 
volumes. This is resulting in a higher wildlife road mortality 

which is a significant issue in the region. 
Amphibians and reptiles, such as salamanders and snakes, which 

constitute a considerable portion of the species-at-risk in the 
South Okanagan, are particularly susceptible to road mortality. 
Understanding the causes which lead to this mortality and effects is 
an important step in developing effective mitigation measures. 

My research focuses on assessing the impacts of road mortality 
on the amphibian and reptile populations in the grasslands of the 
South Okanagan. Amphibians and reptiles, such as salamanders 
and snakes, are highly susceptible to road mortality. In general, the 
loss of long-lived, reproductively-mature amphibians and reptiles 
due to roads is considered a major threat to species-at-risk in 
Canada. This generates important management questions, such 
as ‘Where should mitigation measures be concentrated? Which 
measures will be the most successful at preventing road mortality?’ 
To support mitigation planning, my analysis aims to address 
important issues in the context of road impact, such as  
identifying roadkill hot spots, travel corridors, and road-attracting 
habitat features, as well as quantifying the actual impact on 
threatened populations. 

The study site is located within the White Lake Basin which 
contains grassland and other habitat for species-at-risk. 
Amphibians and reptiles are a prominent component of the at-
risk wildlife within the Basin. This community consists of four 
amphibian species, seven snake species and one turtle species, all 
of which are susceptible to being killed on the road. The majority 
of these species are listed as either red or blue conservation status 
in the province. Red listed species are endangered or threatened as 

they face imminent threats that could impact their survival if not 
remedied and include the tiger salamander and night snake. 

The tiger salamander is of particular interest, due to their small 
population size and limited distribution. Most of their range 
within British Columbia 
is restricted to a few 
valleys in the southern 
interior. Blue listed 
species are of special 
concern as they exhibit 
characteristics which 
make them vulnerable 
to human disturbance. 
In the White Lake Basin 
this includes western 
rattlesnakes, gopher 
snakes, racers and Great Basin spadefoot toads. In order to protect 
the important habitats which these animals call home there are 
multiple conservation units in the surrounding area including 
a provincial protected area, private conservation holdings and a 
national observatory. 

There is a variety of wildlife habitat available in the White Lake 
Basin which is located within the ponderosa pine biogeoclimatic 
zone (where dominant vegetation consists of ponderosa pine, 
bluebunch wheatgrass, sagebrush and Douglas-fir). Snakes can be 
found in almost all habitat types as they require different features 
throughout the year. Rocky outcrops and talus slopes offer ideal 
overwinter den sites for hibernating below the frost line as well 
as rookery and basking sites in the summer. During the summer 
snakes will migrate away from the den to forage within the 
shrub-steppe and ponderosa pine parkland habitats where there is 

good availability of prey as well as potential hiding sites that offer 
protection from the sun and predators. On hot days snakes can be 
found cooling off down in shaded creek beds. In the very hot and 
dry climate, seasonal wetlands scattered throughout the meadows 
provide important habitat for salamanders and other amphibians. 

In the spring these temporary wetlands will become breeding 
sites for the salamanders and if the water persists throughout the 
summer young will develop in the ponds before dispersing to 
upland habitat. Adult salamanders use small mammal burrows to 
protect themselves from the harsh, desert climate to which they 
have adapted. Spadefoot toads also burrow into the ground which 
is why dry grasslands and open forests with loose soils are preferred 
habitat. Moving between these different habitats throughout the 
year increases the probability of animals encountering and crossing 
roads in order to access desired areas. Unfortunately, in the White 
Lake Basin and elsewhere in the Okanagan many of the key habitat 
features which are important to the survival of these species are 
located within close proximity to the roads. 

Road mortality is not the only threat faced by amphibians 
and reptiles in the Okanagan, although in the protected White 
Lake Basin it is the major human-caused source of mortality and 
disturbance faced by the wildlife. In other areas of the Okanagan 
there is significant habitat alteration due to human encroachment. 
Development, roads, agriculture, ranching, and recreation to 
name a few, are activities that impact sensitive wildlife populations 
through modifying the surrounding landscape and reducing the 
available habitat. 

A long term monitoring study assessing the effects of 
development, recreation and viticulture on western rattlesnakes is 
ongoing in Osoyoos, BC, where researchers are currently studying 
stress responses. These activities can also lead to deterioration of 

the remaining habitat either directly or indirectly. For example, 
roads offer excellent avenues for the introduction of invasive 
species such as knapweeds and cheatgrass, which disrupt natural 
vegetation assemblages and cause deterioration. Since much of 
the suitable habitat for these species in BC is restricted to heavily 
populated areas it is important to recognize their sensitivity to 
habitat loss and degradation.

This past summer I closely examined the population of western 
rattlesnakes in the White Lake Basin, with the goal of quantifying 
impacts due to roadkill and any other potential threats in the 
area. I also carefully monitored tiger salamander reproduction in 
White Lake and neighbouring water bodies. In the course of my 
study I conducted road and focal habitat surveys, mark-recapture 
population studies on both populations, and tracked individual 
rattlesnakes through radio-telemetry. 

Given similar habitat relationships among species, it is expected 
that the work on salamanders and rattlesnakes will also provide 
insight on many other species occupying the same grassland 
community. For example, through recording the locations and 
timing of roadkill of all wildlife species, we will be able to identify 
‘hot spots’ where high amounts of roadkill are occurring, as well 
as specific environmental conditions associated with roadkill. 
Radio-tracking the animals will also reveal key habitats such as 
travel corridors and sites producing young-of-the-year. This work 
greatly adds to the body of knowledge about these animals in the 
White Lake Basin grasslands and facilitates identification of critical 
habitat for threatened species. It also represents the first solid, 
focused study on roadkill for tiger salamanders and rattlesnakes in 
the province. 

By Stephanie Winton

Science and Research in the Grasslands

Population Growth and Higher Traffic 
Increases Mortality

Pacific Western Rattlesnake
PHOTO: California Dept. Fish & Wildlife

Pacific Western Rattlesnake
PHOTO: Joe Decruyenaere

Tiger Salamander
PHOTO: Ashley Tubbs

‘Amphibians and 
reptiles, such as 
salamanders and 
snakes, are highly 
susceptible to road 
mortality.’ 
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By Paul M. Antonelli, M.Sc. Candidate, B.I.T.
Thompson Rivers University

Science and Research in the Grasslands

Sometimes a Nurse may be Needed  
in the Grasslands

Figure 1. The semiarid grasslands of British Columbia’s interior face threats from human development, 
but offer a unique opportunity for ecologists to conduct restoration research.

Figure 2. When positive interactions between 
nurse plants and neighbors outweigh negative 
interactions, facilitation occurs. Here, the seedling 
growing near the nurse plant benefits from the 
“nurse effect” while the seedling growing in the 
open does not. Diagram modified from Padilla & 
Pugnaire 2006.

Figure 3. A grassland community develops in test plots a) with sage and b) without sage at a reclaimed 
mine tailings site near Kamloops, B.C.

of reclamation is often to restore the native plant communities 
that were present before the disturbance took place. Native plants 
do not generally germinate and establish readily on poor soils, let 
alone in harsh climates. If we can mimic the natural process of 
facilitation by using nurse plants to promote the establishment 
of native grassland species, the challenge may become easier for 
restoration practitioners working in such environments.

As part of my 
graduate research, I 
have been presented 
with a unique 
opportunity to test 
facilitation theory in 
a mine reclamation 
setting. Working 
closely with KGHM 
International Ltd. 
(the proprietor of 
the Ajax mine) and 
Dr. Lauchlan Fraser 
(TRU), I am assessing 
the potential for using 
sagebrush shrubs 
as nurse plants to 
promote the establishment of a native grassland community on 
a decommissioned mine tailings site near Kamloops. By sowing 
native seed with and without sagebrush shrubs in the field (Figure 
3), I am hoping to determine whether sagebrush competes with 
or facilitates the establishment of neighboring seedlings. I will be 
monitoring soil moisture and surface temperature levels over two 
growing seasons in order to verify whether sagebrush influences 
these factors. Since reclamation success is often measured by 
vegetation, I also plan to assess the effects of sagebrush on plant 
productivity and species diversity of the restored grassland 
community.

By applying facilitation theory to grassland restoration practices 
I am hoping to conduct an acid test of my own. This will contribute 
to our understanding of how early grasslands develop and allow us 
to refine this ecological tool we call facilitation so that it that can  
be used by practitioners for years to come.

A well-known ecologist once wrote “land restoration is the 
acid test of our ecological understanding”. In other words,  
it is the physical act of restoring our natural ecosystems 

from the bottom up that also allows us to better understand how 
they work. 

British Columbia’s interior grasslands have been altered and in 
some cases severely degraded due to a long history of human uses 
such as agriculture, urban development, and mining, however 
not all impacts are the same (Figure 1).  Some areas that once 
supported sagebrush and bunchgrasses are now golf courses, 
highways, urban developments and tailings ponds. Since grasslands 
typically mature much quicker than forests, restoration of these 
areas offers a unique opportunity for ecologists to study how 
grasslands develop. 

Ecologists have developed several theories for how plant 
communities assemble and change over time, and interactions 
between species are believed to play a key role. Species interactions 
can be negative (competition) or positive (facilitation). Both 
processes occur together, but it is the net balance that determines 
whether a relationship between two species is competitive 
or facilitative. For years, the focus of most research was on 
competition, but more recently, the occurrence of facilitation in 
plant communities is being realized.

In a nutshell, facilitation occurs when the presence of one species 
benefits the establishment and survival of another. Examples of 
plants facilitating other plants have been documented in several 
habitats throughout the world, including alpine areas, salt marshes 
and deserts. Although these are distinct ecosystems, the common 
theme is that they are all harsh environments to survive in. As 
such, the general consensus is that positive interactions occur most 
frequently in stressful habitats, such as those influenced by extreme 
climates or heavy grazing from livestock and wildlife.

Here is where the nurse is important. In dry environments, 
including our semiarid grasslands, there is a theory that of 
nurse plants (adult or large shrubs) may improve the survival of 
neighboring seedlings by providing shade as well as refuge from 
grazers (Figure 2). The underlying mechanisms are quite simple; 
shade cast by shrubs cools soil and air temperature, resulting 
in reduced evaporation from the soil surface and increased soil 
moisture levels. Deep rooted shrubs such as big sagebrush can 
draw water to the soil surface and make it available to plants within 
their vicinity. These positive influences that shrubs have on their 
neighbors are particularly important during seedling establishment 
when young plants are most vulnerable to extreme temperatures, 
desiccation and defoliation by grazing.

Facilitation can be applied to mine reclamation practices, 
particularly when conducted in dry environments. The goal 

‘Since grasslands 
typically mature 
much quicker than 
forests, restoration 
of these areas offers 
a unique opportunity 
for ecologists to 
study how grasslands 
develop.’ 
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Today you will be hard pressed to see 
a burrowing owl in British Columbia 
as burrowing owls have disappeared 

over much of their historic range in North 
America. In Canada they are listed as 
endangered with the majority of the owls 
residing south of the 49th parallel. 

The burrowing owl was first designated 
as an endangered species in 1973 by the BC 
Provincial Rare and Endangered Species 
Committee, which at that time included 
provincial wildlife biologists Dr. John Bandy 
and Dave Low of the Thompson Region.  
In 1976 the owl was placed on the “red list” 
(endangered) under the BC Wildlife Act. 

The last known nesting colony of 
burrowing owls in BC was impacted by a 
waste irrigation project and a cottonwood 
research forest usurped the habitat of six 
owl pairs on the Vernon Commonage. 
Within a few years, nesting owls were gone 
from BC. Since then, individual burrowing 
owls have only occasionally been sighted 
in the grasslands of the Nicola, Salmon, 
Okanagan and Thompson valleys as well as 
in the southern Rocky Mountain trench.

This leads one to ask, why have 
burrowing owls disappeared?  We can 
speculate on a number of causes, and all 
have some elements of truth.

Probable answers include man’s history 
of successful efforts in fire suppression. Fire 
maintained open grasslands suppressed the 
encroachment of young trees and heavier 
brush. More frequent fires would benefit 
the owls by encouraging early succession 
of grassland plant communities, nutrient 
recycling and subsequently more numerous 
small prey. Those conditions also supported 
the burrowing mammals whose eventually 

abandoned burrows provided owls with 
nesting and escape locations. 

In British Columbia, the burrowing owl 
made its home in the southern grasslands 
of BC from the US border north to Lac 
Du Bois in Kamloops area. It is one of the 
smallest of owls and the smallest grassland 
raptor. Some adults weight as much as 250 
grams at fall migration, but usually range 
between 185 to 195 grams.  

For their size, burrowing owls have a 
fierce countenance certainly at least to their 
prey, which consist of rodents, insects, 
amphibians, small reptiles and small birds. 
These owls may be active at any time during 
a day and are themselves vulnerable to 
predation from both mammals and other 
raptors. Owl parents nest in grassland 
colonies with burrows about a hundred 
meters apart. They lay from two to twelve 
eggs, however the attrition rate of young 
can be high. 

The burrowing owl is the only owl 
known to live underground, however they 
are unable to dig the burrows they require 
for nesting and escape. Instead, they make 
good use of deserted burrows such as those 
excavated by marmots, ground squirrels, 
coyotes and badgers. In the Thompson-
Okanagan, it is estimated that there are 
only 300 badgers left and the populations 
of ground squirrels have also declined 
resulting in limited burrow sites. 

While readymade burrows are frequently 
in short supply, their grassland habitat 
is also not plentiful. The Grasslands 
Conservation Council of BC, reports 
that only .8% of BC is grassland with a 
large portion found in the Thompson 
Okanagan. About 95% of grasslands are 

used by farmers and ranchers or have been 
converted to industrial or residential use. 

But all land uses are not necessarily a 
negative activity, although ranching in the 
past has not always been neighborly toward 
some of grassland burrowing species like 
the coyote, marmot and badger. There has 
been good cooperation with the larger 
Kamloops area ranchers such as Guichon, 
Haughton and Frolek, also Deleeuw of the 
Rose Hill property. They have been very 
willing to support owl recovery on their 
ranch grasslands. In some cases, they have 
directed livestock grazing to owl nesting 
areas at a time appropriate to facilitate 
reduction in grass height improving owl 
hunting success.

Current information concerning 
movements of burrowing owls has resulted 
from years of leg banding for identification. 
In BC all released captive reared birds 
and those captured in the wild have been 
banded with a green over black band and 
a silver US Fish and Wildlife band. Leg 
banding has shown this little owl is very 
mobile in travelling to southerly areas 
where some choose to avoid harsh winter 
months. One banded bird traveled almost 
300 kilometers in a night. Elsewhere, 
another flew from Arizona to southern 
Saskatchewan in two weeks.

With that flight capability it’s a short hop 
for those birds leaving the Kamloops area 
for southern coastal areas. In the past two 
decades, migrating burrowing owls from 
the Nicola and Thompson valleys have 
been identified at Portland Oregon, San 
Francisco and San Jose California, on the 
coast of Washington State at Port Lincoln 
lighthouse on the Olympic peninsula 

including numerous locations in the lower 
Fraser Valley. 

The first burrowing owl program began 
1983 through to 1986 with Ministry of 
Environment biologists, Ralph Ritcey, 
Dave Low and Doug Jury. Initially owls 
for reintroduction were obtained from the 
Ontario Owl Rehabilitation Center. The 
second program in 1987 to 1989 was in the 
south Okanagan with Region 8 biologist, 
Bob Lincoln. The current program began 
in 1991 in the Kamloops Lac Du Bois area 
and the Guichon Ranch on the north end of 
Nicola Lake followed by the Beresford area 
in Knutsford directly south of Kamloops. 
Now adult birds for release at recovery sites 
in the Kamloops area are reared in and 
obtained from the BC (Kamloops)  
Wildlife Park.

Though retired in 2002, Dave Low 
continued owl recovery efforts. Beginning 
in 2003 Dave Low directed the Kamloops 
and District FGA members to eventually 
place and maintain 85 burrows in the 
Beresford area. 

In 2007 the development and 
maintenance of burrows at Beresford 
transferred to members of the Burrowing 
Owl Conservation Society. At that time 
Dave’s and the Kamloops and District 
Fish and Game Association s project of 
burrowing owl establishment relocated 
to the Lac Du Bois grasslands northwest 
of Kamloops. Since that date, 68 nesting 
burrows have been constructed, placed 
and maintained. No new burrows were 
placed last year and there are no plans to 
install more nesting burrows, however 
considerable work will continue with 
monitoring and maintenance efforts. 

By the Kamloops and District  
Fish and Game Association  

PHOTO: Michael Klotz

Burrowing owl 
‘waiting to move in!’

PHOTO: Terry Conroy PHOTO: Glenn Dreger
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Re-establishing BURROWING 
OWLS

Artificial Nesting Boxes and 
Placement
Providing suitably placed and maintained 
artificial burrows is felt to be a major key in 
replacing one of the missing elements for 
burrowing owl recovery.

There are several provincial agencies 
involved in recovery planning, bird 
releases, banding and the reporting owl 
recovery efforts. Up until a few years 
ago this planning team included Federal 
government representatives, but now 
consists of Wildlife Branch representatives 
and the Burrowing Owl Conservation 
Society of BC. In the area of Lac du Bois, 
BC Parks are also becoming interested as 
part of the recovery site is under Park’s 
jurisdiction.  

After a number of trials with various nest 
box designs and materials over many years 
a workable design has been developed. The 

Photo caption
PHOTO: ?
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current design uses a series of five-gallon 
plastic nursery pots which are resistant 
to damage by ultraviolet rays. SA bucket 
situated upside down forms the nesting 
chamber. An additional bucket is bolted 
upright on the first bucket to form the 
upper chamber. An opening is cut through 
the joined pails to allow access from the 
upper chamber to the lower chamber.  

A slightly smaller bucket is placed upright 
within the upper chamber and filled with 
soil to insulate the nesting chamber from 
excessive heat or cold. A plywood insert 
under the inner pail provides additional 
protection for the nesting chamber. To top it 
off a plywood lid covers the upper bucket. A 
six to eight-foot length of perforated drain 
pipe is inserted into the nesting chamber 
through a hole in the side of the bottom 
bucket. The pipe is angled to the ground 
surface to create the entrance to the burrow.

The establishment of a nesting burrow is 
when the hard work commences. The first 
task is to locate suitable rodent feeding sites 
such as grassy meadowlands where activity 
has been noted.  The burrow sites are then 
located on adjacent hills overlooking the 
feeding areas ideally below the ridges with 
well drained soils and good site lines for the 
owls to evade predation.  A circular pit is 
dug so that the burrow structure is mostly 
in the soil to about 30 inches in depth.  
Extending from this pit a trench is dug 
angling to the ground surface for the length 
of the pipe.  

In many cases the soils in the area are 
glacial tills with embedded rocks so steel 
bars, picks and shovels are a necessity. 
Once the burrow structure is in place the 
loosened soils are replaced and compacted 
around the nest box and entrance pipe. 
Rocks are collected around the site and 
placed over the entrance pipe to deter 
coyotes from digging out the tasty owls 
and to stop cattle from compressing the 
entrance tunnel. A rock or wood chunk is 

placed near the end 
of the burrow 
entrance to serve 
as an observation 
spot for the owl. If 
danger is sited it 
can quickly escape 
into the burrow. 
If sagebrush is 
present around the 
burrow entrance 
this material is cut 
for about a 10-meter 
radius and removed 
to allow the owls 
to spot oncoming 
coyotes.

Two burrows are usually located in close 
proximity so the young chicks can scamper 
from one site to the next especially if there 
are a large number of chicks. Burrows 
are established in clusters of 8 to 10 in 
the general area for further refuge and 
dispersion once the birds can fly.

Dependent upon the soil type it will 
take 2 to 3 individuals about two hours to 
install a burrow from previously prepared 
components. Blisters and sore backs are part 
of the exercise.

Maintenance of Owl Nest Boxes  
and Sites
Nest box maintenance is ongoing 
throughout the year but most activity 
occurs in the spring when the burrows and 
entrance tunnels are cleaned. 

Early spring maintenance requires the 
top bucket lid to be removed along with 
the rocks used to secure it. Inside the top, 
the inset tub is removed giving access to the 
hole in the top of the actual nest box below. 
In the nest box careful checking is done to 
see that no rattlesnakes have taken over the 
living quarters. Owl feces are removed as 
the resulting ammonia can damage owl feet 
or cause respiratory problems. Commonly, 

black widow spiders inhabit the burrows 
and tend to clog them with webs.  During 
the winter mice nest in the tunnels also 
plugging them. The tunnel of plastic pipe 
is sponged clear of debris using a flexible 
pole with foam attached to the business 
end. If the entrance tunnels have been 
compressed by cattle or coyotes have dug 
up or damaged them they are repaired.

The area surrounding the nest site 
may require periodic trimming of new 
growth that may obscure the entrance or 
provide cover for predators.  A crew of two 
individuals can usually clean and repair 
6 to 8 burrows per day dependent upon 
damage.

This prepares the burrows for the owl’s 
return. The males usually start to arrive 
first near the end of March with the females 
arriving shortly afterward. These birds are 
identified by reading their leg bans with a 
spotting scope if previously tagged. After a 
period of courtship, the male owls pair up 
with a selected female, not necessarily a past 
acquaintance. Shortly afterward the female 
will begin laying from 4 to 9 eggs, one a day.  

Club members tally the egg count. The 
female owl sits on the eggs until they hatch 
with the male owl continuously searching 

for food to bring back to the nest. Once the 
eggs have hatched our members again tally 
the successful number of chicks which have 
hatched. The male owl continues delivering 
food to the chicks while the female owl may 
take a break and move to a separate burrow 
to recuperate.  Club members monitor the 
chicks’ progress and the supply of mice or 
grasshoppers delivered by the male. If food 
supplies are low it may be necessary to 
supplement the food supply with captured 
mice or dead chicks from poultry farms.

The chicks and adults are monitored 
several times per week as they develop 
from furry fluff balls, to young chicks 
scampering from nest box to nest box, to 
young fledglings testing their wings and 
flight. Once the chicks can venture out from 
the nest the male owls teach the young; 
first how to catch grasshoppers and later 
when they can fly catching mice and other 
rodents. But before they can be on their 
own the young birds are captured, weighed, 
checked by a vet for defects and banded for 
future identification; usually in late July. 

Well fed birds tend to fare much better 
on the migration journey. If the vet exam 
indicates feeding is required, it is provided 
in the form of dead chicks obtained from 
commercial chicken operations. Club 
members also trap wild rats and mice for 
this purpose. Club members, Dave Low 
and/or Murray Jeffery [and Bill Strom in the 
past] spend 2 to 3 days per week from April 
to October checking over their babies which 
is an amazing dedication effort. In October 
maturing owls leave for the warmer  
coastal climes. 

A few owls may remain overwinter on 
site using stockpiled rodents the owls have 
collected and stored in the burrows. Owl 
food supplies are monitored through the 
winter. Additional time is spent when Dave 
and Murray supplement owl winter rations 
as necessary, especially if snow deeply covers 
owl feeding areas.

numbers of juveniles per nest is exceptional 
compared to that of any other location. 

The Lac du Bois site also appears to be 
the most desirable for returning birds. In 
2012 there were 4 over winter birds and 9 
returning owls, which is an unprecedented 
high return rate for BC burrowing owls. A 
43% return rate seems to indicate we are 
taking the right approach for this recovery 
program. Yet overall returning numbers, 
compared with the numbers of juveniles 
produced, are relatively low. Some juvenile 
destinations are known, but where are the 
majority going and what is their attrition 
rate and causes is not known.

                                          Recent Lac du Bois Recovery Site Records
Males Females Production  

Year Over winter-Return-Release Over winter-Return-Release Juveniles 
banded

2010  2 2 3  1 3 1  28

2011  2 2 4  0 3 2  39

2012  3 5 0  1 4 0  22

2013  0 3 1  0 2 1  25

2013 BC Sites Productivity Summary
Site Nests Juveniles Aver. No. / Nest  

Lac du Bois 3 25 8.3 

North: Beresford A, B      
Deleeuw, Haughton 12 57 4.8

South: Guichon A, B
Upper Quilchena, Chutter 7 30 4.3

South Okanagan: Elkink, 
Badger Flats 6 17 2.8

2013 Burrowing Owl Returns
Site Returning Owls

Lac du Bois 5

Elkink 3

Beresford A (dead April 16) 1

Deleeuw 6

Upper Quilchena 2

Guichon A 1

Recovery Project Efforts and Results
In total, it is estimated the Kamloops Fish 
and Game club members have contributed 
more than 385 days in burrow construction 
and establishment. The club has purchased 
over 700 feet of pipe for tunnel burrows 
and numerous other parts and pieces 
needed for nesting boxes.

The tables below show the Lac du Bois 
recovery site to be outstanding. Dave 
Low and club members are very pleased 
with the results achieved. The numbers of 
banded juveniles produced each year are a 
significant contribution to the provincial 
burrowing owl recovery program. The 

Burrowing owl in flight.
PHOTO: Ron R. Bielefeld

Burrowing Owl 
PHOTO: Ashley Tubbs

Photo caption
PHOTO: ?



this change is by digging soil pits and separating samples into 
depth intervals. The diagram below (figure 2) represents the 
differences that were observed with depth in soil pits from 
pastures under different management, and it is evident that 
intensively managed pastures exhibit a pattern of greater 
total carbon when compared to extensively managed ones.  
However, the difference seems to decrease and eventually 
disappear by the time we reach depths of 50 cm below the soil 
surface; this is to be expected, since deeper soil layers are less 
likely to be influenced by relatively recent changes that have 
occurred in grazing management.

Looking Ahead
More research is still needed on the feasibility of intensive 
management in more arid, natural grassland communities. 
The primary concerns being water and fencing over such vast 
areas. However, if it can be done, the implications for climate 
change mitigation through carbon sequestration could be 
monumental due to the sheer scale of soil improvement. 

In the future, TRU hopes to collaborate with ranchers to 
develop controlled research plots with all conditions remaining 
the same between study plots except levels of management 
intensity. By manipulating only the intensity of management, 
the treatment effect can be better isolated, providing very 
powerful results. 

For more information and to follow the progress of this study, please feel free 
to visit the project website: https://grazingmgtandclimatechange.wordpress.
com/research/management-intensive-grazing/
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Carbon Sequestration and  
CLIMATE CHANGE
By Dan Denesiuk

Grasslands possess great potential for below ground 
storage (sequestration) of carbon. Since atmospheric 
carbon dioxide (CO2) from the burning of fossil 

fuels is our most abundant greenhouse gas, capturing and 
storing it in the soil may help mitigate climate change. In other 
words, our grasslands offer promise and hope; and it simply 
requires improving the way we manage grasslands. Improving 
the health of these ecosystems is a win-win scenario, as it can 
result in subsequent benefits to productivity, biodiversity, 
invasive species and erosion control; which are also assets 
when it comes to adapting to climatic changes. 

The catch here is that we need to be able to define what it 
means to improve our land management, and communicate 
this to land managers. To do this we need scientific research 
that provides evidence for and supports better management 
practices, and this needs to be applicable at a local scale to  
suit the often unique conditions that exist in different 
geographical areas.

Research
Thompson Rivers University (TRU) is currently undertaking 
research to test whether the adoption of intensive 
management practices can be used as a tool to improve soil 
carbon sequestration in grazing lands. Literature suggests that 
intensive management, or ‘Management-intensive Grazing’ 
(MiG) can do just this, though research hasn’t been done at 
a local scale in the Interior of BC, and the feasibility of MiG 
varies with our landscape and climatic conditions.

One can view grazing management as a continuum, 
spanning from ‘extensive’ to ‘intensive’ practices. To put this 
into context, the more intensive a management style is, the 
more planning, resources and effort goes into managing. On 
the other hand, extensive management requires comparably 
little in the way of the aforementioned inputs. 

Various soil profiles from pits that were excavated in the 2014 
field season. Soil horizons are variable and change with 
depth, as does the amount of carbon held within these layers.

Two examples of intensively managed pastures before grazing 
(left) and after grazing (right). Notice that residual plant 
material left behind is ‘mulched’ into the ground and cattle 
waste is evenly distributed and available for nutrient cycling. 
Also note the use of portable electric fencing to contain cattle 
and allow for fast and effective boundary control.

Science and Research in the Grasslands

Demonstrating soil sampling methods as part of a grazing 
management workshop put on by TRU in the fall of 2015.

Results
What we’ve found so far is evidence that supports MiG 
as an improved management practice which can help 
increase carbon levels found in the soil. This is based on 
the comparison between intensively (MiG) and extensively 
(traditionally) managed pastures at several different ranch 
locations throughout the BC Interior. The amount of 
time each ranch has been practicing MiG is variable, as 
are the methods in which this form of management is 
implemented. Each ranch is unique in the resources that 
are available to it, as well as the land management goals that 
influence decision-making. Furthermore, soil and climate 
conditions vary geographically. Because of this uniqueness 
and inherent variability, it’s important to note that there 
can’t be one single “right” way of doing things.  However, 
from a broad perspective that encompasses the BC Interior, 
the results of this study thus far indicate that MiG pastures 
exhibit significantly higher levels of carbon compared with 
traditionally or conventionally managed ones (Figure 1), and 
that carbon also varies by depth (Figure 2). 

The graph illustrates the differences in total carbon between 
two styles of grazing management that have been observed in 
this study. 

However, it is also important to understand that soils are 
three-dimensional, varying not only across the surface of the 
land but also with depth into the ground. One way to observe 

A fence line contrast between extensively managed (left) and 
intensively managed pastures (right). Notice the abundant 
residual plant material left after the recent MiG grazing.

Education and Outreach
A main component of the research being conducted by TRU 
is to reach out to the community and provide information 
and feedback about different grazing management practices 
and the benefits that may result from improving the way we 
manage our lands. Throughout the life of this research project, 
there have been several poster presentations, informational 
workshops and tri-fold brochures have been distributed. 

Figure 1. Comparison 
between carbon (total 
carbon and organic carbon) 
by management type 
(extensive and intensive) 
across the 6 ranches 
involved in this study in 
2013 and 2014.

Figure 2. Mean 
total carbon (%) 
by depth and 
management 
type across from 
soil pits at 6 
ranches in 2014.
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GCC: What are Biosolids?
 
Metro: Biosolids are treated sewage  
solids that contain nutrients and organic 
matter recovered from the wastewater 
treatment process.  

At Metro Vancouver, these materials are 
treated by microorganisms and high heat 
to destroy harmful bacteria and reduce 
odours. After removing excess water, the 
final product is a nutrient-rich material that 
can be directly applied to land as a fertilizer, 
recycling organic matter.

GCC: What are the alternatives for 
managing biosolids?

Metro: Wastewater collection and 
treatment in city centres was established to 
protect human health and the environment. 
When wastewater is collected in sewers, it 
flows to a wastewater treatment plant where 
the solids and liquid portions are separated 
and treated, releasing clean water to rivers, 
lakes or the ocean. Historically, the solids 
were discharged to the ocean, burned in an 
incinerator, or disposed of in a landfill. 

Today it is recognized that the nutrients and 
organic matter in those solids are valuable 
and finite resources and worth using in 
place of non-renewable chemical fertilizers. 
Over the 25 years of Metro Vancouver’s 

biosolids program, Metro Vancouver has 
used Nutrifor™ at its own facilities and 
parks, and partnered with regional districts, 
ranchers, mine operators and others around 
the province to use Nutrifor™ to: 
•	 provide	nutrients	and	organic	matter	

to rebuild soil and re-introduce 
vegetation to mine sites and gravel pits 

•	 fertilize	rangeland,	hayfields	and	
forests 

•	 make	high-quality	topsoil	for	
landscaping and landfill closures 

•	 create	a	soil	that	is	placed	on	landfills	
to absorb methane gas and reduce 
greenhouse gas emissions 

•	 fertilize	forests	and	tree	farms	

Because of the organic matter in biosolids, 
they contain potential energy in the form of 
carbon. Dried biosolids have the equivalent 
fuel value of low-grade coal, but because 
they are 70-80% water, a significant amount 
of energy is required to dry the biosolids in 
the first place. Metro Vancouver is currently 
evaluating the life cycle cost, footprint, and 
greenhouse gas emissions displaced if a 
dryer were installed at its Annacis Island 
Wastewater Treatment Plant, that would 
harness excess heat from the wastewater 
treatment plant to dry the biosolids (instead 
of using fossil fuels). The dried biosolids 
could then potentially be used as an 
energy source, such as a coal replacement 
at local cement kilns, which would reduce 
greenhouse gas emissions.  

Companies around the world are working 
on developing technologies such as 
gasification and pyrolysis that heat biomass 
in low/no oxygen environments to generate 
a combustible gas and a solid char or ash 
product, but to date these have not proved 
to be viable with biosolids, primarily 
because biosolids have a high moisture 
content, and managing the by-products 
(tar, ash, biochar) is challenging.

Landfilling of biosolids is the last 
alternative, but is not considered a 
‘beneficial use’ by the Canadian Council 
of Ministers of the Environment (CCME) 
because the nutrients and organic 
matter are wasted, and organic matter 
decomposition under landfill conditions 
contributes to emissions of methane - a 
greenhouse gas over 20 times more potent 
than carbon dioxide. 

GCC: What safe guards are in 
place for monitoring biosolids 
production and use?

Metro: Standards for the treatment, 
monitoring and use of biosolids within BC 
are laid out in the Organic Matter Recycling 
Regulation (OMRR) which is designed 
specifically to protect human health and 
the environment. This provincial regulation 
is based on decades of research and risk 
assessment from the United States and 
Canada, and to keep up to date with  

By Scott Benton and Laurie Ford

Everything you Ever Wanted to Know  
about Biosolids but were afraid to ask!
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Grasslands near Kamloops.
PHOTO: Murray Foubister

today’s science, the regulation is currently 
under review. 

Examples of some specific safe-guards are:
•	 Defined	pathogen	reduction	methods	

and limits
•	 Conservative	limits	for	metals	

concentrations in biosolids and 
fertilized soil

•	 Required	oversight	by	a	Qualified	
Professional	(QP)	such	as	a	
Professional Agrologist

•	 Setback	distances	(“buffers”)	to	site	
features such as water courses, roads 
and dwellings

•	 Signage	requirements
•	 Protocols	for	sampling,	analysis	and	

record keeping.

In addition, Metro Vancouver follows Best 
Management Practices and goes above and 
beyond regulatory requirements by:
•	 sampling	biosolids	more	often	than	 

is required; 
•	 choosing	sites	carefully	so	that	there	

will be defined benefits to the land; 
•	 ensuring	that	all	biosolids	are	tracked	

and cannot be applied to the land until 
it is confirmed that they meet quality 
standards; 

•	 enabling	independent	long	term	
research to be carried out by 
universities on our project sites. 

GCC:  What are approved uses 
for biosolids and what are the 
risks associated to human, water, 
wildlife and plant health?

Metro: Biosolids are used around the 
world as an agricultural fertilizer or soil 
amendment, but are also incinerated in 
some countries, or disposed of in landfills. 
In BC and Canada, municipalities are 
encouraged to use biosolids on the land 
following best management practices, while 
also recognizing there are some risks that 
need to be managed.

Like all manures and fertilizers, biosolids 
contain nutrients, and adding too much 
can lead to algae growth in water. For this 
reason, soil samples are collected so that the 
amount of nitrogen and phosphorus in the 
biosolids can be matched to the needs of 
the specific soils and crops to be fertilized. 
Unlike chemical fertilizers, the nutrients in 
the biosolids are released slowly, so they can 
be taken up by plants as they grow, reducing 
the chance of runoff to water. As well, by 
improving plant growth in degraded areas,  
biosolids reduce soil erosion, protecting 
water quality.

Metals are naturally present in our soils 
and foods, and therefore also end up in 
our biosolids. Metals are also present in 
animal manures and chemical fertilizers. 
Regulatory controls and monitoring 

ensure that levels in soils are kept within a 
safe	range,	and	a	Qualified	Professional	is	
required to monitor this. Metro Vancouver 
also has a Bylaw in place that controls 
industrial and commercial discharges, 
including metals, into our wastewater 
treatment plants. If any biosolids are found 
to contain levels of metals that are too high, 
Metro Vancouver sends them to a landfill 
for disposal.

Harmful bacteria, viruses, and other 
microrganisms in biosolids must be 
destroyed to prevent illness.  The BC 
regulation manages this risk using a 
multi-barrier approach, requiring: 1) 
proven pathogen destruction biosolids 
treatment process, 2) testing to determine 
presence following treatment, and 3) 
safe-guards and management techniques 
when using biosolids on land, based on 
survival probability and duration in the 
environment from published scientific 
studies.

Chemicals in the foods, toothpastes, soaps, 
cleaning products, pharmaceuticals and 
furniture that we use also go into our sewer 
systems, and the ones that don’t break 
down in the wastewater treatment process 
will either go into our rivers and oceans 
or end up in our biosolids.  Researchers 
continue to monitor the potential impacts 
of these chemicals on human health 
and environment as new chemicals are 

Biosolids Special Feature

The use of biosolids has become a controversial subject over the past few years.  We have included a number of different articles 
on biosolids subject to help inform our readers on this topic.  Like most things the use of biosolids for improving the condition 
of grasslands is not a panacea.  I can tell you from personal experience, the outcomes achieved can be remarkable.  We hope you 

find the articles informative and educational!
We thought a good place to start was asking one of the larger producers of biosolids in the province some basic questions about 

biosolids and the management of them.  Metro Vancouver has been managing biosolids for many years.  This is what they had to say 
about the questions I posed:  



There are down sides to using biosolids too:
•	 Like	manures	and	compost,	they	can	

have an unpleasant odour, and some 
people are more sensitive to this than 
others

•	 The	greatest	volume	is	produced	in	the	
cities, where there is the least amount of 
land that can benefit from using them. 

Making decisions about how to manage 
society’s biosolids can be very challenging, 
and need to take into consideration 
community values, available technologies, 
geographical and environmental factors, as 
well as economic realities. Ultimately the 
decision of how to manage biosolids in each 
of our communities depends on weighing 
up all the pros and cons of each option, and 
managing the risks that come with any one 
of those options. Research is important to 
help understand these risks and continuously 
improve management. 

The following websites are helpful 
resources for learning more:

Northwest Biosolids: www.nwbiosolids.org

North East Biosolids and Residuals Association: 
http://www.nebiosolids.org/ 

Water Environment Research Foundation:  
http://www.werf.org/i/a/ka/Biosolids.aspx

Metro Vancouver: http://www.metrovancouver.org/
Search/Pages/results.aspx?k=biosolids

Biosolids are now used on his home 
pastures and the native grasslands that 
are in need of restoration.  Mr. Joiner 
has welcomed ongoing monitoring and 
independent research looking at species 
composition, soil and vegetation quality, 
as well as wildlife, birds and insects. 
Ministry of Forests researcher Dr. Reg 
Newman established research plots in 2001 
to investigate biosolids effects on species 
composition. Along with Ministry of 
Forests’ Dr. Wallace, and UBC’s Dr. Krzic, 
they have now started to more deeply 
investigate and understand the ecological 
processes that are creating the beneficial 
effect that is still clearly visible today. 
Results will be available next year. 

GCC: What are the benefits of 
using biosolids and what are the 
down sides?

Metro: The addition of biosolids to land 
has been shown to:
•	 increase	plant	growth	
•	 provide	essential	nutrients	such	as	

nitrogen, phosphorous, as well as 
a range of micronutrients, such as 
copper, iron, molybdenum and zinc 

•	 improve	soil	health	by	adding	
organic matter and creating a healthy 
environment for soil organisms 

•	 improve	the	ability	of	soils	to	hold	
water which can reduces the need for 
irrigation, reduces runoff and erosion, 
and provides a natural filter 

•	 reduce	the	need	for	chemical	
fertilizers and the use of energy and 
non-renewable resources required to 
produce them.
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introduced into our products daily.  
However, to date research has shown that 
the trace amounts in the biosolids are of 
low risk to the environment and public 
health, and are several times lower than 
direct exposure through use of products 
containing these chemicals, ingestion of 
house dust, and inhalation of indoor air. 
Being smart consumers by simply avoiding 
or minimizing the use of unnecessary 
products, or choosing natural alternatives, 
can reduce risks to our health and the 
environment. 

GCC: Why are biosolids used on 
grasslands?

 
Metro: Lawrence Joiner started using 
biosolids as a tool for restoring degraded 
grasslands and fertilizing home pastures 
at the OK Ranch over 16 years ago. Since 
taking ownership of the ranch in the 1970’s, 
he tried to improve some of the historically 
overgrazed native grasslands by resting 
them from grazing for almost 2 decades, 
and fertilizing them with chemical  
fertilizer and chicken manure. After all 
these methods failed, he cautiously tested 
the effectiveness of biosolids and was 
immediately rewarded with improved 
forage production and apparent soil 
improvement. The home pastures that were 
once dry-farmed around 100 years ago also 
responded favourably to fertilization with 
biosolids, resulting in a 2-3 week extension 
of the growing season, increased vegetation 
response to rain, and the subsequent overall 
reduced cost of winter hay consumption 
and increased protein and forage value for 
his herd. 
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Sharp-tailed Grouse
PHOTO: USFWS

Red Fox
PHOTO: Matt Knoth



The survey will encompass factors which may influence public’s 
attitude and risk perception that include, but not limited to, gender, 
age, education level, income, if there are children living at home, 
as well as how well the participant feels the term environmentalist 
applies to them. The survey will explore the role of psychological 
and sociological variables 
in order to explain risk 
perceptions and why 
many people resist the use 
of biosolids. The survey 
will investigate thoughts 
and feelings surrounding 
the use of biosolids as a 
fertilizer as well as level of 
familiarity with biosolids. 
This will allow us to 
explore how individuals’ 
decisions are influenced by psychological, emotional, social, and 
cognitive factors.

In association with these questions on thoughts and feelings, 
there are a series of attitude statements framed around risk 
perception and the use of biosolids as a fertilizer. These responses 
will be analyzed against the questions regarding biosolids 
knowledge. Since perception isn’t solely based on an individual’s 
level of knowledge (i.e. human waste can trigger a strong negative 
emotional response solely because of societal conditioning), 
we will be able to determine how positive or negative emotions 
may influence familiarity and knowledge of biosolids risks and 
management. 

Finally, through contingent valuation methods, participants 
will be asked to assess their feelings about biosolids management 
in dollar values through a willingness to pay for alternative (more 
expensive) methods of biosolids management. The willingness 
to pay component will propose alternative technologies that can 
recover the energy value of biosolids (e.g. drying the biosolids to 
create a low-grade coal alternative, or gasification that creates a 
gas for electricity generation). If an individual supports this route, 
then they will indicate how much they are willing to pay through 
a yearly tax increase. An individual may oppose this management 
method for a variety of reasons, including being in support of the 
land application of biosolids or believing biosolids are a waste 
product that should be landfilled. If the participant feels biosolids 
should be landfilled they will be prompted to indicate how much 
they would be willing to pay for this method of biosolids use. 
This information will measure the benefits of alternative uses of 
biosolids in dollar value at the individual level, which can then be 
aggregated to the community level.

The information provided by this survey will aid policy makers, 
regulators, and biosolids managers in developing and implementing 
biosolids management programs that are both socially just and 
environmentally sound as well as economically feasible.
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As our global population continues to rise and population 
concentration in urban areas continues to increase, there is 
a growing need to move to sustainable waste management 

practices, such as the treatment and reuse of municipal waste. 

Biosolids are the solids extracted from the wastewater treatment 
process that are then treated to kill harmful bacteria. 

All communities that treat their waste water produce biosolids, 
and in BC they are most often used as a soil amendment for 
improving soils and plant growth as shown in Figure 1. Local 
governments are left with the decision of whether to recycle 
biosolids as fertilizer, incinerate it, or bury it in a landfill – each 
option offering a variety of advantages and disadvantages.  
Figure 2 below indicates the nutrient lifecycle of recycling biosolids 
compared to the broken cycle of landfilling biosolids. 

Biosolids management is a recent topic of media interest, 
particularly within the interior of BC. There is a need to better 
understand the public’s perceptions around the use of biosolids as a 
fertilizer and how individuals would like to see biosolids managed, 
as well as a need to recognize how to most effectively address 
pressing topics regarding biosolids management. 

Using biosolids as a soil amendment offers advantages such as 
improving the quality of degraded soils through enabling increased 
plant productivity and improved soil carbon storage capacity, as 
well as reducing the amount of material otherwise destined for 
landfilling or incineration and the greenhouse gas generation 
associated with these practices. Among the public there can be 
negative perceptions around biosolids use as a soil amendment. 
These negative views arise in part from concerns of potential 
contaminants in biosolids, often present in trace amounts. These 
include inorganic contaminants (e.g., metals and trace elements), 
organic contaminants (e.g., polychlorinated biphenyls, dioxins, 

pharmaceuticals, 
and surfactants) and 
pathogens (e.g., bacteria, 
viruses, and parasites), 
as well as complaints 
regarding the odor. 
In order to establish 
socially acceptable waste 
management practices, 
it is necessary to assess 
public knowledge and 
attitudes regarding the 
use of biosolids as a soil 
amendment. 

A mail-out survey 
will be proportionally 
distributed to 2000 
residents within 
Kamloops, Merritt, and 
Princeton to determine 
the factors that influence 
public’s attitude and 
risk perception towards 
the use of biosolids. 

BIOSOLIDS: 
By Sarah Whitehouse
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Biosolids Special Feature

Figure 1. Left photo: Sandberg’s blue grass in biosolids-treated area 
(left) and untreated area (right). Right photo: Cattle on biosolids treated 
area (beyond fence in mid-ground on green areas); background and 
foreground untreated. Photo credit: Reg Newman.

Figure 2. Nutrient lifecycle.

Provincial action on  
biosolids doesn’t deter 
Kamloops protest
By Michael Potestio, 
June 23, 2015 
 
While the Ministry of Environment 
begins a scientific review of 
biosolids in the Nicola Valley, 
protesters picketed in Kamloops to 
tell the provincial government they 
demand operations surrounding 
the treated sewage turned fertilizer be stopped.

On Friday, protesters from Merritt protested in downtown 
Kamloops outside Hotel 540, where provincial government officials 
were meeting.

Protesters outside the hotel blocked Victoria Street at 5th 
Avenue to hand out biosolids information sheets.

The protesters believe biosolids contain contaminants that are 
harmful to the soil and water.

New group of Barnhartvale residents blame biosolids for health 
woes - By Daybreak Kamloops, CBC News, April 18, 2016

 
Barnhartvale residents concerned about the dumping of biosolids at 
nearby farm (photo courtesy of Natalie Vivian) 

They’ve sent letters to Health Minister Terry lake and the Interior 
Health Authority.

The City of Kamloops has been no help either.
Some folks on Gardiner Road in Barnhartvale think their sore throats 

and sinus infections are linked to a biosolid spreading operation at the 
Blackwell dairy farm in their rural neighborhood.

A year ago, similar complaints were in the news.
But now, it’s a different group of neighbours complaining.
Without hard scientific evidence the question remains: are the 

biosolids making them ill?

About those biosolids in 
Barnhartvale
By Dale Bass,  
April 28, 2015 

Tim Bell thinks if the stuff 
he’s trucking up into Barnhartvale was called something else, there 
might not be any concerns.

The trucks his company owns are hauling biosolids to land the 
firm, Arrow Trucking, has leased from Ted Blackwell.

Actually, there are two issues with the word: Bio can conjure up 
the image of biochemical and solids can lead to people thinking 
there are some nasty solids included in the mix.

IN THE NEWS...

‘There is a need to 
better understand 
the public’s 
perceptions around 
the use of biosolids 
as a fertilizer.’

Community Engagement  
and Risk Perception

Biosolids.
PHOTO: Charlottetown Tomorrow
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Long Term Impacts of Biosolids  
Application on Soil Quality and Vegetation  
at the OK Ranch, Jesmond, BC
By Emma Avery, Maja Krzic, Brian Wallace and Reg Newman

Semi-arid grasslands around the world are among the 
ecosystems with the highest species richness and provide a 
wide range of ecosystem services. They play an important 

role within the global carbon cycle, provide forage for livestock, 
facilitate water infiltration and regulate hydrological cycles, and 
contribute to landscape beauty. In British Columbia, grasslands 
occupy a relatively small proportion of the province’s land base, 
located primarily in the southern interior. In some cases, these 
unique ecosystems have been substantially altered following the 
introduction of livestock by European settlers in the mid-19th 
century, and some continue to be impacted today by urban 
development, crop production, recreation, and overgrazing.  
Once altered, grasslands can take many years to recover to  
original conditions. 

Some grassland sites are degraded to the point of being 
fundamentally altered, wherein a new stable state is reached within 
the plant community which may be resistant to recovery even with 
rest from grazing. These alternate stable states maintain communities 
of primarily invasive annual flowering plants and grasses as 
opposed to progressing along the restoration trajectory towards 
late seral, deep-rooted perennial bunchgrasses that characterize 
mature grasslands. These sites will continue to provide low forage 
production despite having grazing pressures alleviated. It is possible 
that such sites will need further management actions beyond rest 
from grazing to become as productive as they once were.

Enter biosolids. Biosolids are the residual solids of municipal 
wastewater treatment that have been processed to meet regulatory 
requirements for land application. Metro Vancouver, population 
2.4 million, produces 70,000 tonnes of biosolids annually  
(Hwang & Oleszkiewicz, 2011). This product could be incinerated 
or sent to the landfill, but it has been recognized as having potential 
benefits for agricultural and land reclamation operations when 
used appropriately. 

Currently, the 
largest use of Metro 
Vancouver biosolids is 
mine site reclamation 
(78%), while around 
10% is directed to 
rangeland fertilization. 
Containing 
appreciable amounts 
of nutrients and 
organic matter, 
biosolids have been 
shown to be beneficial 
in the restoration of 
semi-arid grasslands. 
However, understanding the long term effects of biosolids 
applications to rangeland soil quality and vegetation warrants  
more study. 

In 2001, a study on the impacts of a rangeland biosolids 
application on plant community composition and production 
was initiated in the southern interior of BC by Dr. Reg Newman 
(Newman et al., 2014). Three sites were established on grasslands 
where extensive grazing had taken place, in Ashcroft, Merritt, and 
Jesmond. Grazing was excluded from 4 blocks at each site through 
research fencing, and biosolids were applied at a rate of 20 Mg per 
hectare to one half of each of the blocks. The other half was left 
unamended to serve as a control. The plant communities at the 
Merritt and Ashcroft sites (which were drier and contained invasive 
cheatgrass at the time of application) showed a negative response 
to the biosolids application 4 and 5 years after the application, 
respectively. However, native perennial bluebunch wheatgrass at 
the Jesmond site increased significantly following the application 
of biosolids. The positive impact of biosolids on the site’s forage 
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nutrients. Plant species composition will be assessed using canopy 
cover sampling and plant productivity will be determined through 
clipping, drying and weighing all standing green biomass. Nutrient 
levels of this biomass will be measured as well. Soil samples will 
be taken 4 times throughout the 2016 growing season to monitor 
for temporal fluctuations in soil quality indicators. Moisture levels 
will be monitored throughout the season using soil moisture 
probes, while Plant Root Simulator (PRS®) probes (Western Ag 
Innovations, Saskatoon, SK) will be used to monitor levels of plant-
available nutrients in the soil. Overall, the team is hoping to gather 
a comprehensive image of the soil’s ability to support plant growth 
on a site once heavily degraded, and to assess how this has been 
impacted by a single addition of biosolids 15 years ago.

This research will aim to answer some of the questions around 
the mechanisms that increase long term plant productivity 
on degraded semi-arid grasslands after a one-time biosolids 
application. It is hoped that the findings will be of use in the 
ongoing discussion as to how best to manage BC’s grasslands.

Funding for this project was provided in part by Metro Vancouver.
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production remains evident today, 15 years after a single application. 
Meanwhile, the control remains remarkably unproductive 
considering the area has been removed from grazing for 15 years. 

The study site at Jesmond is located on a privately owned ranch 
located at 1,100m elevation, considered to be an upper grassland 
site with Dark Brown Chernozem.

The benefits to forage production when biosolids are applied to 
rangelands are well documented, but the indirect long term benefits 
to soil quality and plant species composition are less understood. 
Due to the significant growth of late-seral bluebunch wheatgrass 
on the Jesmond site, our current study is being implemented to 
delve deeper into the edaphic, or soil-related, mechanisms that have 
promoted this long term improved plant productivity.

An exclosure at Jesmond in 2016: bluebunch wheatgrass growing 
on the side amended with biosolids in 2001.

Long term experiments on the impact of biosolids application 
to plant and soil quality are rare, making the long term study site 
at Jesmond very unique. It is possible that the long term benefits 
of a one-time biosolids application include continued release of 
nutrients over the past 15 years, which are in turn taken up by 
the plants, or, alternatively, the one-time biosolids application 
caused a rapid plant response, which in turn improved the soil 
nutrient and water regimes. Management practices that enhance 
plant productivity will likely increase soil organic matter, aggregate 
stability, water holding capacity, and enhance the soil’s nitrogen 
cycle. These improvements in soil quality would lead to an 
increased ability to support plant life, thereby creating a positive 
feedback loop between plant production and soil quality.

To investigate these hypotheses, a joint team of researchers from 
the Ministry of Forests, Lands, and Natural Resource Operations 
(FLNRO) and the University of British Columbia’s Soil Science 
group are collecting data on soil quality indicators such as 
structural stability, soil carbon, soil moisture, and plant available 

Biosolids Special Feature

‘Containing 
appreciable amounts 
of nutrients and 
organic matter, 
biosolids have been 
shown to be beneficial 
in the restoration of 
semi-arid grasslands.’



grasslands to assess what species and densities of birds are using 
each habitat type. These data will tell us if biosolids-treated 
grasslands support more birds, different species, or more rare and 
at-risk species than untreated areas. Grasshoppers are prevalent in 
the area, and are a key summer food source for the grouse, many 
songbirds, and other insect-eating wildlife on the ranch. Through 
counts and sampling, we are estimating abundance and species 
diversity of grasshoppers between treated and untreated grasslands.

The use of biosolids changes plant diversity and growth 
throughout grasslands where they are applied (Newman 2008, 
Newman et al. 2014) and, in return, changes the nature of the 
habitat that is available to the wildlife in the area. While these 
treatments may improve habitat for some species, the fertilization 
may eliminate necessary structural aspects required by other 
species that have taken advantage of the current habitat. We hope 
the results of these studies will help improve understanding of the 
ecological and habitat impacts of grasslands restoration and direct 
future biosolids management in British Columbia, taking into 
account environmental impacts on wildlife. Our partnership with 
SYLVIS, the Upland Bird Society, Lawrence Joiner, and many other 
individuals makes this research possible.
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How Does Wildlife Respond  
to Grassland Landscapes Restored  
with Biosolids 
By Kirstie J. Lawson and Karen E. Hodges,  
University of British Columbia Okanagan
Frank Doyle, Wildlife Dynamics Consulting
John Lavery, SYLVIS

Biosolids Special Feature

Biosolids, the semi-solid residuals left over after wastewater 
treatments, have been used in agriculture, forestry, and 
reclamation throughout the world in an effort to improve 

the moisture retention of soil, plant growth, and range browse 
(Shamas and Wang 2008, SYLVIS 2008, McFarland et al. 2010).

In British Columbia, biosolids are regulated to mitigate adverse 
impacts on the environment and public health (Lu et al. 2012, 
SYLVIS 2008).  While a significant amount of literature exists to 
document the effects of biosolids on soils and vegetation, there is 
little documented information addressing the effects of biosolids 
applications on wildlife, let alone grassland wildlife in British 
Columbia. The existing work examining biosolids and wildlife 
interaction has focused on different species or regions of North 
America (Cheng et al. 1996, Brown et al. 2002, Washburn and 
Begier 2011). With the rarity of grasslands in BC, understanding 
how wildlife responds to biosolids treatments is crucial. 

Through SYLVIS and Metro Vancouver, biosolids have been 
applied to the OK Ranch near Jesmond, BC over the past 16 
years. The program has focused on the restoration of productivity 
to grasslands degraded over time by traditional and ranching 
activities.  Past research has found significant changes in soil and 
plant characteristics after these applications (Newman 2008, 
Newman et al. 2014). These changes suggest possible effects on the 
insects and birds that rely on these grasslands for cover and food. 

Starting this summer, researchers at the University of British 
Columbia Okanagan and Wildlife Dynamics Consulting, in 
collaboration with SYLVIS, are conducting a study to assess the 
impacts of biosolids on wildlife at the OK Ranch. The study 
has three main parts: habitat use by 2 grouse species, analysis of 
grassland songbird communities, and assessment of grasshopper 
species and density.

To assess the use of the landscape by dusky grouse (“blue grouse,” 
Dendragapus obscurus) and sharp-tailed grouse (Tympanuchus 
phasianellus), we are using a combination of locations from 
radio-collared birds, counts of dusky grouse pellets along the 
forest-grassland interface, and observations of grouse nests and 
brood sites (where the hens with young are located). Seasonal and 
year-round home ranges will allow us to assess whether grouse 
are selecting for or against biosolids-treated areas. If grouse spend 
a disproportionate amount of time in grasslands that have been 
treated with biosolids, it would suggest they are selecting for 
biosolids over untreated grasslands.

To understand how the songbird community is responding 
to the biosolids, we are using a combination of point counts, 
acoustic recording units, and camera traps in treated and untreated 
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A band-winged grasshopper 
caught on the OK Ranch
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People taking responsible action at 
home, at work and while playing outdoors 
is the prime focus of Play Clean Go and 
other ISCBC initiatives. A registered 
charity and recognized leader in Canada, 
ISCBC provides people, businesses and 
governments leading edge tools for 
responsible actions to reduce the negative 
impacts caused by invasive species to our 
communities and landscapes.  

As invasive species quietly cross 
boundaries, the ISCBC is dedicated to 
bringing people and organizations together 
to build coordinated and effective actions 
to make a real difference in BC and 
beyond! Join us— for free—and discover 
more ways you can help stop the spread 
of invasive species to new corners of our 
province. Thank you for being responsible 
in the outdoors: Play Clean Go! Find us at 
bcinvasives.ca or call 1-888-933-3722. 

Natural”—but it also means we have the 
most to lose. Invasive species impact outdoor 
recreation by damaging native ecosystems 
and wildlife, clogging lakes, impacting fish 
populations, causing park closures and 
increasing maintenance costs. They are the 
second biggest threat to biodiversity after 
habitat loss.

Invasive species impact outdoor 
recreation by affecting human health and 
forcing park and trail closures. To name just 
a few, Eurasian watermilfoil (Myriophyllum 
spicatum) can clog a lake so it is not safe 
to swim in, and puncturevine (Tribulus 
terrestris), found in the Okanagan, has 
spines that can pierce shoes and bike tires, 
ruining hiking and biking trails. Giant 
hogweed (Heracleum mantegazzianum), an 
escaped ornamental plant, contains a clear, 
watery, highly toxic sap that if touched, can 
cause hypersensitivity to sunlight, resulting 
in burns, blisters, and scarring of the skin. 

Outdoor activities such as camping, 
hunting, fishing, hiking, horseback riding, 
biking, and 4x4ing have become pathways for 
the spread of invasive species. Many invasive 
species attach to clothing or equipment 
using specialized seeds (burrs) or are spread 
in mud and debris. They can also spread on 
our pets fur, and weed seeds can be spread 
through horse manure if the animal has 
eaten hay contaminated with invasive plants. 
Moving firewood from one region of the 
province or country to another is also a 
way that invasive insects and fungus can be 
spread – Buy it Where you Burn it!

Building awareness of these invasive 
plants and many other species of concern 
is key for both residents and visitors alike. 
With more people increasingly spending 

‘PLAY CLEAN GO’ in BC’s Outdoors
By Invasive Species Council of BC

Grasslands Perspectives

Whether walking, hiking, running, 
biking, or riding your horse or OHV, 
it’s important to make sure you don’t 
accidently move invasive species  
from place to place. Here are a few 
steps you can take to help prevent  
the spread of invasive species:

• START CLEAN - Clean your gear 
and equipment before you start.

• STAY on designated roads and trails.
• LEAVE CLEAN - Remove plant 

seeds and pieces and mud from 
boots, gear, pets and vehicles  
before you leave.

• Use approved or local firewood  
and weed free hay.

Help Prevent the Spread of 
Invasive Plants and AnimalsBritish Columbians love getting out 

into the amazing natural areas we 
have such an abundance of in this 

province, and evidence of our adventures 
is everywhere. Notice how off-road ATV 
and mountain bike wheels leave behind 
tread marks, horses leave their hoof prints, 
pets their paw prints, and our own feet 
leave footprints. Unfortunately, if we aren’t 
careful, invasive species can hitch a ride 
with us, leaving a harmful calling card 
of their own—they can impact wildlife, 
change surrounding ecosystems irreversibly 
and create sky-high costs to taxpayers to  
control or remove them. The solution?  
Play Clean Go!

Play Clean Go: Stop Invasive Species In 
Your Tracks is a growing outreach campaign 
that is designed to encourage actions that 
interrupt recreational pathways of spread 
for invasive species. Originally developed 
by a group of interagency partners in 
Minnesota, Play Clean Go is sweeping 
across North America, with 290 partner 
organizations across 35 states and four 
Canadian provinces to date. The Invasive 
Species Council of British Columbia 
(ISCBC) is spearheading this valuable 
message here in BC. 

Play Clean Go aims to inform outdoor 
recreationists about the importance of 
preventing harmful invasive species from 
entering, establishing and altering pristine 
natural areas, ecosystems and parks. It’s 
important to pay attention to where you 
are and what species may be invasive while 
enjoying the outdoors, as their impacts can 
be catastrophic and unalterable for future 
generations. While enjoying the outdoors, our 
lasting ‘footprint’ or impact on the land can 

time outdoors, the magnitude of impact 
could be catastrophic. British Columbians 
pride themselves on amazing recreation and 

leisure opportunities, which also drives the 
tourism industry and brings many travellers 
and visitors annually. In BC we welcomed 

20,452,876 international visitors in 2011, 
and almost four million Canadians took an 
overnight trip from another province to visit 
us from 2006 and 2008! 

Current challenges of the Play Clean Go 
campaign are a relatively low awareness 
of invasive species as well as a lack of 
awareness of the personal impact our 
actions can have on the environment. 
Target audiences for the Play Clean Go 
message are walkers, hikers, pet owners, 
trail riders, mountain bikers, campers, 
anglers, hunters, and off-road vehicle 
operators. There is a need for public 
and private landowners, authorities and 
managers to coordinate and improve or 
create joint municipal, provincial and 
federal approaches, such as signage at key 
trailheads, boot brush stations and vehicle 
wash stations. With greater understanding, 
recreationists can adopt behaviours that 
prevent the introduction and spread of 
harmful invasive species to our province. 
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‘Outdoor activities 
such as camping, 
hunting, fishing, 
hiking, horseback 
riding, biking, and 
4x4ing have become 
pathways for the 
spread of invasive 
species.’

also carry the possibility of an invasive species 
being left behind—leaving the wrong legacy. 

Why be concerned? BC is a diverse province, 
home to more species of living things than 
any other Canadian province, with at least 70 
per cent of Canada’s nesting bird and land 
mammal species and over 60 per cent of its 
plant species. This diversity makes BC “Super 

Eurasian watermilfoil
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Help keep BC’s

for you

 for your children

 for your grandchildren

GRASSLANDS FOREVER

PHONE 250-688-1508 
P.O. Box 3341, Kamloops, BC V2C 6B9
gcc@bcgrasslands.org • www.bcgrasslands.org

Leave a legacy to BC grasslands. Your gift to the Grasslands 
Forever Legacy Endowment Fund will ensure your continued 
support of BC’s unique and life sustaining grasslands. Help 
current and future generations enjoy BC’s beautiful grassland 
landscapes and cultures. 

Your contribution to the Endowment Fund will support needed 
conservation, stewardship and research activities. Together 
we can ensure that the diverse grasslands of BC and the 
biodiversity they support are here for your grandchildren and 
their children.

Learn more about the Endowment Fund and how you can help 
keep BC’s Grasslands Forever:
Call 250-688-1508 or go to www.bcgrasslands.org
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