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Cariboo-Chilcotin “Conservation” Sector Strategy 
Strategy Process Overview 

November 2007 
 

 
The following is a brief overview of the Conservation Strategy development process from its 
commencement in June 2006 to its completion as an “interim strategy” in November 2007. 
 
In contrast to the economic sector strategies which follow a generic strategy outline the Conservation 
Strategy addresses eight deliverables outlined in the CCBAC RFQ – Conservation Strategy Coordinator.  
The deliverables are designed to reflect region wide conservation interests and concerns relative to the 
mountain pine beetle epidemic and it is to be integrated with the other sector strategies.  The following 
briefly outlines the strategy development process from commencement to completion. 
 
June 2006 – A day long “Sustainability and the Environment in Transition” forum gathered key players 
(32 attendees, 90 invited) from the conservation community to identify issues and build a proposal to 
CCBAC for a Conservation Strategy. 
 
September 2006 – A contractor is hired to co-ordinate the development of a Conservation Strategy guided 
by an advisory group representing conservation interests identified at the June forum (see 
acknowledgements). 
 
December 2006 – A proposal for strategy development is approved by the CCBAC Board. 
 
January-March 2007 – One hundred conservation-based groups and organizations from across the region 
are interviewed for their concerns regarding future environmental sustainability issues especially those 
driven by the mountain pine beetle epidemic. 
 
March-July 2007 – Key issues are synthesized from the inventory and a strategy to ensure community 
sustainability from an ecosystems perspective is developed. 
 
August 2007 – A draft strategy document is presented to the CCBAC Board for review.  
 
October 2007 – The Conservation Strategy is approved in principle by the Board with minor revisions 
requested. 
 
November 2007 – Final revisions and additions are completed and the strategy becomes a public 
document to be integrated with the other strategies in the Regional Diversification Plan.  The report is 
posted to the CCBAC website  
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PREFACE 
 
 
 
Despite its heft, the Conservation Strategy is a cursory look at many of the “green” topics of the day as 
they pertain to the Cariboo-Chilcotin.  The looming economic ramifications of the mountain pine beetle 
epidemic instigated this and other strategies for the Cariboo-Chilcotin Beetle Action Coalition.  As stated 
in the official proposal, the intent of the Conservation Strategy is to ensure that environmental quality, 
resource conservation, local long-term security, and community stability are considered during strategy 
planning processes. 
 
The Conservation Strategy is a “never ending story.”  It has been written against a backdrop of rapidly 
evolving policy, public opinions, and scientific/technological advances.  Sustainability at every level of 
scale—local, national, and global—is the issue of the millennium.  People are concerned and want to 
know what their options are.   
 
The authors welcome any comments, concerns and suggestions regarding this strategy.  Our contact 
information is listed below.  We look forward to hearing from you. 
 

Richard Case: 
Phone: 1-250-243-2420 
Email: rcase@laketown.net 

 
Barbara J. Coupé 

Phone: 1-250-305-1052 
Email: bjcoupe@telus.net  
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C&I – criteria and indicators 
CLA – conservation legacy area 
CS – Conservation Strategy 
CSA – Canadian Standards Association 
CORE – Commission on Resources and Environment 
CRD – Cariboo Regional District 
CSCD – Center for Sustainable Community Development 
CWD – coarse woody debris 
DFO – Department of Fisheries and Oceans (Canada) 
DM – dwarf mistletoe 
DSM – demand side management 
EBM – ecosystem-based management 
ECA – equivalent clearcut area 
EFA – Ecological Footprint Analysis 
EPA – Environmental Protection Agency (US) 
EPR – extended producer responsibility 
ETA – Environmental Technology Advancement 
FCM – Federation of Canadian Municipalities 
FPB – Forest Practices Board 
FPC – Forest Practices Code 
FSP – Forest Stewardship Plan 
GCC – Grasslands Conservation Council of British Columbia 
GDP – gross domestic product 
GHG – green house gases 
GMF – Green Municipal Fund  
GPC – green power certificates 
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GPI – genuine progress indicator 
GVRD – Greater Vancouver Regional District 
ICE – Innovative Clean Energy 
ICSP – The Integrated Community Sustainability Planning Initiative 
ILMB – Integrated Land Management Bureau 
IPCC – Intergovernmental Panel on Climate Change (UN) 
IPP – Independent Power Producers 
IPS – industry product stewardship 
LEED – Leadership in Energy and Environmental Design 
LPG – liquefied petroleum gas 
MELP – Ministry of Environment Lands and Parks 
MEX – Material Exchange Program 
MOAG – Ministry of Agriculture 
MOE – Ministry of Environment 
MOFR – Ministry of Forests and Range 
MPB – mountain pine beetle 
MRF – material recovery facilities 
NDT – natural disturbance type 
NGO – non-government organization 
NRCan – Natural Resources Canada 
NRTEE – National Roundtable on the Environment 
OECD – Organization of Economic Development and Cooperation 
OEE – Office of Energy Efficiency 
OGMA – old growth management area 
OMNR – Ontario Ministry of Natural Resources 
PAH – Polyaromatic Hydrocarbons 
POTF – Peak Oil Task Force 
QCEDC – Quesnel Community and Economic Development Corporation 
RCBC – Recycling Council of British Columbia 
REDI – Renewable Energy Deployment Initiative 
ROS – Recreation Opportunity Spectrum 
RHVAC – refrigeration, heating, ventilation, and air-conditioning, 
SCD – Sustainable Community Development 
SCSP – Sustainable Community Servicing Plan 
SDTC – Sustainable Development Technology Canada 
SFM – Sustainable Forest Management 
SME – small and medium-sized enterprises 
SRMP – Sub-Regional Management Plans 
TCA – Total Cost Assessment 
TEAM – technology early action measures 
TNRD – Thompson Nicola Regional District 
TPC – Technology Partnership Canada 
UBC – University of British Columbia 
UBCM – Union of British Columbia Municipalities  
UNBC – University of Northern British Columbia 
UN – United Nations 
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UNCED – United Nations Commission on Environment and Development 
WBCSD – World Business Council for Sustainable Development 
WCED – World Commission on Economic Development 
WTP – wildlife tree patch 

 15



 

EXECUTIVE SUMMARY 
 
The Cariboo-Chilcotin Beetle Action Coalition (CCBAC) is a local initiative mandated to proactively 
prepare Cariboo-Chilcotin communities for the economic and social changes generated by the mountain 
pine beetle (MPB) epidemic.  A multi-sector effort has been established to research opportunities to 
diversify and strengthen regional communities in the face of change.  The Conservation Strategy (CS) is 
an important part of this effort.   
 
The strategy was initiated by the conservation community to provide an ecological perspective to the 
CCBAC process.  Resilient, healthy, and productive ecosystems are essential to the social and economic 
wellbeing of Cariboo-Chilcotin communities, now and into the future.  The CS is not a straight-forward 
economic development strategy—it is more holistic.  The ecological nature of the CS means that it is 
intrinsically connected with other strategies.  Although the MPB epidemic has served as a catalyst for the 
creation of CCBAC (and hence this strategy), the causes of the epidemic also need to be considered (e.g., 
a changing climate, monoculture pine plantations, fire suppression, etc.).  An effective conservation 
strategy must promote actions that help sustain the three ecosystem attributes—processes, services, and 
products—in the long term and for human benefit.  A conservation strategy should also encourage full-
cost accounting for actions, and factor in the long-term benefits/losses regarding ecosystem attributes.  In 
addition, it should promote the use of precautionary principles when outcomes to ecosystems, and 
therefore economies, are uncertain.  
 
INTRODUCTION 
 
The Introduction outlines the strategy development process (i.e., the Conservation Inventory, literature 
review, and collaboration with experts) and discusses sustainability as mandated in the United Nations—
Brundtland (1987) report, “Our Common Future.”  Also discussed is the Convention on Biological 
Diversity of which Canada is a signatory.  This Convention initiated a worldwide shift in thinking about 
biodiversity.  We provide a vision statement for the strategy followed by goals and guiding principles for 
implementation.  Identified in the official CS proposal were five fundamental themes: Air (quality and 
carbon dioxide emissions), Water (quantity and quality), Energy (supply and security), Economies (the 
green economy and natural resource-based uses) and Ecologies (the workings of natural ecosystems—
plants, animals and soils).  These themes run through the strategy, often overlapping and interconnecting 
the different sections.   
 
Structurally the Strategy is divided into six main sections:  

1. The Inventory, 
2. Global issues (climate change impacts on future ecosystems and declining global oil supplies), 
3.  Rural issues—maintaining natural ecosystem processes, services, and products,  
4. Urban issues—ecosystems in communities and sustainability planning,  
5. Overlaps with other CCBAC land and resource based strategies, and  
6. Recommendation summaries and action plans. 
 

The recommendations are directed to various communities: the Regional Districts (the Cariboo Regional 
(CRD) and Thompson-Nicola Districts (TND), Ministry of Forests and Range (MOFR), Ministry of 
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Environment (MOE), industry, the public, and/or CCBAC II (the implementation team for the Cariboo-
Chilcotin Beetle Action Coalition).   
 
INVENTORY 
 
This section presents the results of the Conservation Inventory (submissions from approxiametely100 
groups); it includes a list of participants, a synopsis of findings, and eighteen key topic trends arising 
from the submissions:   

1. Land use planning: cumulative effects of disturbances, collaboration, long-term planning; 
2. Retention planning: non-pine, understory protection, Chief Foresters guidance, CWD; 
3. Forest hydrology: changes due to MPB, large ECAs, drought, and climate change; 
4. Wildlife impacts: connectivity, habitat loss;  
5. Leaving some stands to natural processes, for habitat, and the role of CWD;   
6. Climate change: future of ecosystems, pests; 
7. Fish and riparian: enhanced retention, H2O temperatures, erosion, loss of cold water fish; 
8. Roads: access planning, unroaded areas, wildlife impacts, deactivation, invasive plants; 
9. Wildfire risks: urban interface, forest closures; 
10. Education and information: training, increasing knowledge and awareness; 
11. Tourism and recreation: cultural, heritage, viewscapes, trails; 
12. Drought: declining aquifers, and water conservation; 
13. Greening of urban environments: recycling, naturescaping, walking paths, carbon dioxide 

emissions, arts; 
14. Agriculture impacts and opportunities: organic gardening, farm planning, disease transference to 

the wild;  
15. Invasive species: spread due to roads, logging, need for education; 
16. Air quality: human health, carbon dioxide emissions; 
17. Aboriginal rights and participation; 
18. Alternative energy: geothermal, biofuels. 

 
A complete summary table of submissions appears in Appendix III. 
 
GLOBAL ISSUES 
 
Climate change 
The scientific evidence for human caused-global warming is overwhelming (IPCC 2007a).  Individual, 
communities, and governments from around the world are feeling the impact, fearing the long-term 
consequences, and pressuring leaders to address greenhouse gas (GHG) and fossil fuel dependencies.  
This section discusses the impacts of climate change on biogeoclimatic zones and, consequentially on 
species adaptation potential.  Some species will migrate northward and upward in elevation, and some 
will become increasingly stressed due to poor adaptation to the new climate.  There will be changes in 
hydrologic patterns such as shorter winters and snowpack, increased flooding potential, and potential 
increases in late summer drought.  As well, there is potential for longer, more intense fire seasons, and an 
increase in favourable conditions for insects, disease, and invasive species.  Also discussed are the 
Ministry of Forests and Range’s (MOFR) initiatives to adapt to and mitigate the climate change scenarios 
(which include facilitated species migration, managing for ecological resilience, and enhanced carbon 
management).   
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Recommendations 
The Conservation Strategy recommends that:  

1) CCBAC II should initiate a regional committee to work independently or within the Cariboo 
Regional District, cities, and the provincial government to research and address climate change 
at all levels by promoting a change in lifestyle, planning differently, and reducing emissions.  
This promotion can take the form of educational campaigns, workshops, establishment of an 
information center, and programs to promote a more localized economy.   

2) CCBAC II should write a letter of support to the MOFR (Victoria) for its climate change and 
future forest ecosystems initiatives (offering public education, information to media, and policy 
change requests as needed).   

3) CCBAC II should offer support/stimulus to regional MOFR and MOAG to develop strategies to 
improve soil and above ground carbon sequestration and reduce emissions.   

 
Peak oil 
Peak oil is the term given to a time in history (a threshold) when demand consistently exceeds supply 
(derived from a graph of global oil supplies vs. consumption).  Since the 1960s, global petroleum 
geologists have known where the major planetary oil reserves are located.  The rate of discovery has been 
subsequently falling while the rate of consumption continues to climb.  The US Department of Energy 
Report (Hirsch 2005) and several other reports referenced in the main document argue that the peak point 
is near and that we should not wait to prepare for a world with less oil.  The report warns that reducing 
the addiction will take a lead time of at least ten years—there is no time to wait.  In response to this issue, 
forward thinking cities like San Francisco and Portland Oregon have developed “peak oil initiatives.” 
Canadians should also begin this process.  Two thoroughly referenced papers on the subject—“Life after 
the Oil Crash” (www.lifeaftertheoilcrash.net) and “Eating Fossil Fuels” 
(http://www.fromthewilderness.com/free/ww3/100303_eating_oil.html)—can be found on their 
respective websites. 
 
Recommendation 
The Conservation Strategy recommends that: 
1) CCBAC II should fund a consultant to research this issue and make recommendations. 
2) CCBAC II should support/encourage local communities, CRD and TND, and the provincial 

government to explore available initiatives to address energy issues. 
3) cities and CRD should conduct an educational campaign to inform and prepare communities for a 

reduced fossil fuel future.   
4) cities and CRD should explore and learn from the relocalization movement website 

(www.relocalize.net).   
5) CCBAC II should fund an office/information center, a conservation coordinator for each of the 

three main communities (100 Mile House, Quesnel, and Williams Lake), and a campaign to raise 
awareness around declining oil issues, climate change, and alternative energy opportunities.   

 
RURAL ECOSYSTEM ISSUES  
 
Forest hydrology 
This section discusses hydrologic processes and potential changes in forest hydrology due to climate 
change, the MPB epidemic, and large-scale salvage harvesting.  Also covered are: 
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• the roles of live trees and woody debris along and in streams and riparian areas,  
• the roles of advanced regeneration (understory vegetation) in maintaining processes,  
• the roles of non-pine species in speeding up hydrologic recovery; and 
• the potential impacts of over-harvesting in a watershed (high equivalent clearcut area (ECA).  The 

CS suggests that hydrologists and other experts should be involved in decisions to overcut and/or 
leave stands (even if mostly dead) to mitigate the hydrologic/fisheries impact.  There may be ways 
to improve water storage in forest and agricultural soils and in riparian areas (creating wetlands, 
impoundments, increased organic matter in soils, beaver introductions) that would mitigate the 
consequences of drought and lower water tables.  Recommendations by regional hydrologists to 
mitigate the MPB impact are given (Winkler et al. 2007).   

 
Recommendations 
1) CCBAC II should write a letter of support to MOFR and MOE for initiatives that mitigate the 

consequences of changes in hydrology (flooding and drought) due to MPB and climate change.   
2) CCBAC II can offer support for programs that speed hydrologic recovery and improve water 

storage in appropriate watersheds, such as coordinate partnering, disseminate information, lobby for 
policy change, and/or help facilitate educational programs where needed. 

 
Wildlife 
This section deals with wildlife needs in the context of the MPB epidemic and large-scale salvage 
harvesting.  According to wildlife scientists, sixty-five per cent of wildlife will benefit from the MPB 
epidemic while 35% will be harmed by salvage logging.  Large clearcuts and plantations can be made 
more hospitable to a wider range of species by leaving a structural legacy that more closely resembles 
natural disturbance (conditions in which species have evolved).  The retention of small patches of green 
and/or dead trees, large individual trees, deciduous species, and protection of understory seedlings, 
saplings, poles, and shrubs will enhance biodiversity and better maintain wildlife-driven ecosystem 
processes in the recovering stand.  Wildlife (invertebrates and vertebrates) play key roles in:  

• generating and distributing nutrients,  
• maintaining soil resources,  
• regulating pests and pathogens,  
• in the dispersal of spore and pollen, and  
• tilling, mixing, and aerating the soil.   
 

Therefore, accommodating wildlife improves site and soil processes, ecological resilience, and forest 
ecosystem productivity.   
 
Trappers and Guide Outfitters have provided recommendations for retention that will benefit wildlife in 
beetle and salvage impacted watersheds.  These recommendations include:   

• enhancement of riparian protection,  
• retention of buffers around talus slopes and rock outcrops,  
• enhancement of retention on more heavily used north facing slopes,  
• protection of understory and all non-pine species,  
• retention of deciduous species and patches,  
• retention of woody debris scattered and in corridors across cutblocks (especially large diameter 

pieces), and 
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• returning of debris onto cutblocks.   
 
With decreased government participation in resource planning, it is unlikely that connectivity beyond the 
cutting permit stage is being planned (see Tolko Forest Stewardship Plan (FSP)).  Without planning for 
connectivity, forest fragmentation and isolation can eventually occur.  Overview analysis by experts 
and/or guidance is needed.   
 
Road planning, road deactivation, the removal of roads, road use designations, road use signage, and the 
development of access management plans by stakeholders and experts operating in a watershed should be 
conducted in order to benefit wildlife, fish, tourism, guide outfitters, trappers, recreationists, and species-
at-risk.  Some roads obviously should remain open to all; some should be restricted to small machines; 
some should be closed to motorized access; and some should be put to bed (re-contoured and planted).  
Roads can dramatically alter: 

• the drainage patterns in a watershed,  
• forest soil moisture content,  
• wildlife movement patterns,  
• wildlife security,  
• access by predators,  
• wind patterns, and  
• forest productivity (through intercepted soil moisture flow and availability). 

 
Planning to reverse as much as possible the ecological impact of roads should be conducted.   
 
Recommendations 
1) Immediately implement the Chief Forester’s recommendations for stand level retention considering 

the ideas of Klenner (2006) Chan-McLeod (2006), Bunnell et al. (2004), and Martin (2006). 
2) Utilize retention strategies developed in the Quesnel District and assemble a small team of wildlife 

and forestry experts to advise on implementation of these strategies.  
3) Map key wildlife habitats at risk in MPB/salvage impacted landscapes. 
4) Implement access management planning. 
5) Ministries (MOE, MOFR) should work with planners in order to reduce the eventual risk of forest 

fragmentation/isolation and to maintain connectivity at the landscape level. 
 
Wildfire ecology and safety 
Trends in fire management are moving towards the recognition that fire is an important process in 
ecosystems that cannot be removed without consequences.  Disturbances (both natural and human) and 
management trends include: 

• projected increases in wild fires (intensities, frequencies) due to global warming, 
• increased risk in urban interface areas,  
• needed interface fire preparedness campaigns and guidelines,  
• increased experimentation with reintroducing fire (prescribed burns) in a safe manner so as to 

reverse the negative consequences of fire suppression, 
• increased attempts to model natural disturbances (such as clearcut logging to emulate the 

aftermath of fire), and  
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• the importance of understanding  the ecology of fire (specific to the Biogeoclimatic Ecosystem 
Classification (BEC) zone site series) and how human disturbance can better emulate fire in terms 
of pattern, legacy retention, size class, and frequency. 

 
Recommendation 
The CS recommends the funding of research in the Chilcotin that will shed light on natural stand 
dynamics following the previous four beetle epidemics including an investigation of the effects of fire.  In 
particular, funding support for research by Brad Hawkes at the Canadian Forest Service should be 
considered.  Research will increase understanding of hydrologic recovery, woody debris dynamics, 
natural regeneration, mistletoe, and fuels.   
 
Retention strategies (at three levels) to maximize ecological and economic benefit 
Retention planning at various scales has benefits to forest ecosystems and people.  Planned biological 
legacies (i.e., what is left after disturbance) is at the heart of ecosystem-based management.  These 
legacies and their role in the maintenance of long-term ecosystem function are thoroughly discussed.  The 
trend away from sustained yield forest management toward the management of ecosystem processes has 
evolved over the past 20 years.  Ecosystem-focused management represents a major shift from a 
philosophy of maximizing product output to one of maintaining natural system processes.   
 
The United Nations (UN) validated this shift at the Conference on Development and the Environment at 
Rio de Janeiro in 1992.  The UN declared in the Convention on Biological Diversity that forests must be 
managed as ecosystems; forestry professionals and managers must pay attention to maintaining 
ecosystem processes.  Canada and 175 other countries around the world signed the treaty pledging to 
maintain ecosystems while practicing forestry.  Carefully planned retention is how ecosystem processes 
are maintained.  If ecosystem processes are not maintained, soils are at risk of exhaustion, forests lose 
vigour and become increasingly stressed, susceptibility to pests and disease can increase, and forest 
productivity is likely to decline.  Scattered throughout this section are discussions about the processes that 
must be maintained.   
 
The Retention Strategies Section offers suggestions regarding three levels of retention: 

1. Level I: sub-regional landscape unit level,   
2. Lever II: sub-landscape cutting permit level, and  
3. Level III: the stand or operator level.   

 
Level I Retention (large scale) requires input by stakeholders and experts with knowledge about the sub 
region its flora, fauna, and economies, as in the Sub-Regional Management Plan (SRMP) process.  
Because of the large changes taking place (and projected to take place) due to climate change, the MPB 
epidemic, and accelerated salvage harvesting, an update to re-evaluate retention strategies to meet the 
Cariboo-Chilcotin Land Use Plan (CCLUP) targets may be needed.   
 
Level II Retention concerns the sub-landscape and the cutting permit, which is the principle planning 
regime responsible to industry.  Careful planning to maintain ecosystem processes and resilience in the 
face of large change at times needs collaboration with experts (in fish, wildlife, hydrology, trails, 
endangered species, riparian, etc.)  At this level, retention planning would be concerned with riparian 
buffers, maintaining landscape level connectivity, size and location of leave areas between blocks, seral 
stage distributions, patch-size distribution, and wildlife tree patch size and location.   
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Level III Retention is concerned with stand level retention (within the cutblock), a weakness in current 
management regimes.  At this level, planners ask the question, “What is retained after harvest to emulate 
natural disturbance legacies and environments?”  Retention at this level is critical to maintaining 
ecosystem processes.  Note that while retention is primarily the responsibility of the planner writing the 
prescription, it also is largely in the hands of the equipment operator.  This section discusses matrix 
management (i.e., the science behind retention planning between reserves), the role of dead wood in 
ecosystems, industry trends and initiatives, and provincial/global trends regarding retention.  Scattered 
throughout the section are discussions regarding what to retain and why.  Specific recommendations 
appear for each level.   
 
Recommendations 
General recommendations at the three levels include: 

1) Collaborate with stakeholders and experts as needed to maintain all CCLUP values including 
access management planning, the tourism economy, First Nations perspectives, hydrologic 
recovery, wildlife habitat needs. 

2) Plan for connectivity future forests to reduce risk of fragmentation and isolation of habitats and 
processes. 

3) Emulate natural disturbance patterns including size classes, frequencies, shapes, and biological 
legacies in order to avoid creating landscapes and future stands that are different from what has 
occurred naturally. 

4) Move away from sustained yield management toward ecosystem-focused management that 
emphasizes maintaining ecosystem processes on every hectare. 

5) CCBAC should send a letter of support to MOFR for moving toward ecosystem-based 
management in the Cariboo-Chilcotin in compliance with Canada’s commitment to the 
“Convention on Biological Diversity” and following the lead of Ontario, Alberta, and other 
jurisdictions in British Columbia. 

6) Employ and/or train operators that are skilled at skidding on trails and protecting understory 
advanced regeneration. 

 
Update to CCLUP 
The CCLUP did not anticipate the uncertainties of the current situation.  The plan does not account for 
the individual and combined effects of a changing climate, the magnitude of the MPB epidemic, and the 
scale and rate of accelerated harvest.  Therefore, this section proposes additional updates to the CCLUP.  
The many strengths of the CCLUP are discussed as well as some weaknesses.   
 
Strengths include:  

• ownership of the plan—“Made in the Cariboo,”  
• support by senior government,  
• a collaborative local-driven process,  
• numerous specific strategies (such as mule deer, caribou, species at risk, lakeshore management, 

backcountry recreation, visual quality objectives, and a biodiversity strategy), and  
• a continual update process.  

 
Weaknesses include: 

• the need for guidance in response to climate change (shifting biogeoclimatic zones),  
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• maintenance of landscape connectivity (reducing eventual fragmentation and isolation),  
• stand level retention (matrix management), and  
• the need for guidance when equivalent clearcut areas (ECAs) are well above the critical 25% 

threshold.   
 
Also discussed are the characteristics of ecosystem-based management (EBM) as being practiced in 
Alberta and Ontario and recommended by Canada Forest Ministers and the United Nations.  The trends 
toward EBM in Canada, the US, and elsewhere, as well as the differences and benefits of this shift in 
management thinking, are covered.  CCLUP is recommended to follow the lead of Coast Regions and the 
Arrow Forest District and shift guidance toward managing whole ecosystems (instead of individual 
biota).  This shift will optimize processes, resilience, resistance, productivity, and be a benefit to future 
economies.   
 
Recommendations 
1) Enhance the stand level biodiversity strategy to include more emphasis and detail on legacy 

retention. 
2) Develop guidance to maintain landscape level connectivity. 
3) Develop standards and guidelines for natural disturbance emulation at the site series level. 
4) Establish benchmark ecosystems for planning, monitoring, and research. 
5) Develop guidelines to manage for ecological resilience in response to the Chief Foresters 

initiatives. 
 

State of the Cariboo-Chilcotin Report 
It is impossible to accurately predict how climate change, changes in hydrology, insect epidemics, and 
other stressors will influence the ecological balance in the region, e.g., which species will be favoured, 
which will be at a disadvantage, how changing water-tables and climate will effect species (such as trees, 
fish), and/or how interactions will ensue.  There is also uncertainty around the effects of large-scale 
harvesting and retention strategies on hydrology, productivity, resilience, water-tables, and wildlife.  In 
short, there is much uncertainty and much to be learned from a periodic “State of Cariboo-Chilcotin 
Report”.   
 
Recommendations 

1. CCBAC II initiate a “state of the Cariboo-Chilcotin report” to be prepared on 2-4 year cycles 
(sliding to 4).   

2. Develop “made in the Cariboo” measurement tools “indicators and criteria” for conducting the 
assessment based on definitions and recommendations provided by the United Nations—Montreal 
Process (a follow up to the “Convention on Biodiversity”)   

 
Silviculture—Natural and Assisted Natural Regeneration of Beetle Killed Forests 
The diversity, structure, composition, and resilience of regenerating forests are largely determined at 
harvest.  Following natural disturbance, there are always biological legacies of structural elements, those 
forest remnants that include live and dead components of the overstory and understory.  Such legacies 
play key roles in shaping the new forest and in maintaining ecosystem processes.  Due to this shift in 
thinking, resource managers are now asking the question, “What to leave following harvest?”  In theory, 
EBM answers, “The future forest that is managed for structural diversity will retain more intact 
processes, be more resilient and resistant, and be more vigorous in the long run.”   

 23



 
We use the term “natural and assisted-natural” in order to promote nature-based silviculture in the 
Cariboo-Chilcotin.  In regenerating stands that contain remnants of the previous forest (individual trees, 
snags, patches of green and dead trees, understory seedlings saplings and poles, deciduous patches, shrub 
patches, down wood and coarse woody debris), a more complex structure evolves that closely mimics 
recovery following natural disturbance.  By protecting advanced regeneration (and due to the increased 
availability of seed trees), the new stand maintains and develops with more biological diversity (in terms 
of genetic, structural, compositional, and functional aspects).  Research suggests that diverse stands are 
more resistant to the spread of fire, insects, and pathogens; and support greater populations and diversity 
of wildlife (invertebrates as well as vertebrates).  As well, abundant and diverse wildlife communities 
translate into enhanced soil productivity.  Also included in this section is a discussion on the values and 
losses due to dwarf mistletoe. 
 
Recommendations 
Two approaches to creating enhanced heterogeneity and resilience in the regenerating stand are 
recommended.  The first, and most important approach, is a combination of planning and usage of Level 
III Retention strategies as discussed above.  By planning what to leave, by skidding on trails rather than 
random, and by employing (or training) operators skilled at regeneration protection, a diversity of live 
remnant vegetation (including seed trees) can be retained.   
 
The second approach involves experimenting (on a trial basis) with policy change to favour enhanced 
plantation diversity through modifications to stocking standards, free to grow criteria, and rotation ages.  
For example, in some locations deciduous species could be accepted and/or preferred, and stocking 
densities could be made variable (i.e., using wider spacings, making stocking voids acceptable).  The 
regenerating stand would benefit from an increase in diversity and develop patch-like distributions.  The 
resulting delays in achieving full stocking or longer rotation ages in parts of stands would be offset by the 
increase in structural, genetic, and compositional diversity.  Such enhanced diversity would result in 
long-term vigour, resilience, resistance, and productivity. 
 
An added benefit of both approaches would be that more stands would develop old growth attributes 
earlier in succession.  Policy changes and monitoring would be required.   
 
Invasive species 
This section discusses why invasive species are a problem, sources of invasive species, climate change 
influences, educational needs and what is being done, preventive measures/methods of control, and the 
top ten challenges.  The top five invasive species in the region are spotted knapweed, diffuse knapweed, 
leafy spurge, dalmation toadflax, and orange hawkweed.  The top new invaders are marsh plume thistle, 
field scabious, blueweed sulphur cinquefoil, and hoary alyssum.   
 
Sources of invasive plants include:  

• garden centers,  
• landscaping industry,  
• bird and wildflower seed packages,  
• gardening,  
• heavy equipment involved in road building and maintenance and logging,  
• gravel from gravel pits, and  
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• seeds attached to clothing and equipment during outdoor recreation.   
 
Spread of invasive plants is exacerbated where mineral soil is exposed, along highway and roads, during 
cleaning of ditch lines, along railway and utility corridors.  Natural dispersion of seeds can be facilitated 
by wind, domestic and wild animals, and birds.  A warming climate is projected to favour noxious weeds.  
The best source of information about invasive species is the Invasive Plant Council of BC.  A subset of 
this council, the Cariboo Chilcotin Coast Invasive Plant Committee, was established in 2006. 
 
Recommendations 

• Improve effectiveness of invasive plant management in the region. 
• Develop training courses to increase identification skills. 
• Consolidate invasive plant and weed lists at the district level. 
• Identify which invasive species are a priority in the region. 
• Insure that licensees are aware of priority invasive species when preparing plans. 
• Clarify links between FRPA, Weed Control Act, and the Integrated Pest Management Act. 
• Support programs offered by the Invasive Plant Council of BC. 
• Conduct an ongoing public awareness campaign. 

 
 
URBAN ECOSYSTEM ISSUES 
 
Setting the Stage: The Communities of the Cariboo-Chilcotin  
This section serves as a roadmap to all of communities of the region—their governances and statistics are 
spelled out.  As well, the need for communication, coordination and collaboration between regional 
districts, municipalities and First Nations communities is emphasized.  Ecological processes do not 
recognize human-drawn boundaries—joint action and attitudes are essential to promote region-wide 
sustainability practices. 
 
Recommendations 
The CS recommends that a region-wide process be initiated for land use and community concerns.  This 
initiative should be modeled on the award-winning Memoranda of Understanding recently developed by 
the City of Williams Lake and First Nations communities.  
 
Water—aquifers, water quality, water conservation and community watershed planning 
In this section, the various facets of water are reviewed: the hydrologic cycle, surface and ground water, 
aquifer recharge, the need for conservation, and the case for community watershed planning.  Our 
societies take water for granted.  They must fully understand the need for conservation and be aware of 
how water is polluted and wasted.  Water quantity and quality are two major issues identified by the 
Conservation Inventory (Appendices III and IV).  The very structure of towns and cities unintentionally 
affect the hydrological cycle, altering local precipitation, increasing fog, and raising air temperatures.  
Urban environments also reduce infiltration and groundwater recharge, increase runoff (rather than 
infiltration) during storms, increase sedimentation to streams, and contribute to stream and river 
pollution.  This section provides numerous websites and examples for water conservation. 
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Aquifers 
The Williams Lake aquifer which supplies most of the city water is dropping by a half a meter a year.  
According to the Williams Lake Water Plan, per capita water use exceeds the B.C. average and is more 
than double that of many European nations.  The aquifer may be in trouble as water that would naturally 
infiltrate into the soil is directed into storm drains by curbs and gutters, pavement, roof drains, parking 
lots, compacted soils, and sidewalks.  Water management structures in towns are typically designed to 
move water away efficiently.  Through creative use of green infrastructure and urban hydrology planning, 
some cities in North America are finding ways to re-establish the infiltration process and aquifer 
recharge.   
 
Water quality 
Water quality is a high profile issue; without clean water, life is severely impacted.  An example of a 
Cariboo-Chilcotin community facing water quality issues is showcased.  The Dog Creek community 
outside of Williams Lake relies on ground water wells for its supply.  Water quality sampling of a 
number of the wells throughout the Dog Creek community showed high concentrations of the following 
chemicals:  nitrate-nitrogen, turbidity, chloride, sulphate, iron, manganese, and sodium.  Such pollution is 
cause for concern—a local elementary school ceased using groundwater for drinking purposes.   
 
The water quality concerns of Green Lake/Watch Lake residents are also discussed.  The residents are 
worried that an increased population will mean decreased water quality and environmental degradation of 
their aquatic and lakeshore environment.  They are interested in monitoring their water quality and in 
developing a comprehensive Community Plan. 
 
Community Watershed Concerns 
Citing the example of the community watershed planning process of Campbell River, the Conservation 
Strategy presents a case for a similar process for the South Cariboo.  The District of 100 Mile House has 
expressed concerns about water quality in the wake of the MBP epidemic; the community is keen to be 
involved in the resource management decisions that are made on its watershed.   
 
Recommendations: Water Quality and Quantity 
Specific recommendations include: 

• Landscape with native plants (xeriscaping),  
• mulch for water retention,  
• add organic matter to soils,  
• create narrow pavements,  
• develop ponds and swales for infiltration and recharge,  
• use permeable road surfaces and parking lots,  
• consider green roofs,  
• use rain barrels for water collection,  
• direct roof drains into gardens, 
• re-use grey water, use low flow showerheads and toilets,  
• use drip irrigation,  
• plant a drought tolerant eco-lawn,  
• use compost tea to fertilize,  
• set up water metering.   
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These approaches should be coordinated across the region and priority should be given to an expansion of 
the Waterwise education campaign.  As well, online resources should be enriched and made more 
accessible.  Public empowerment and education is essential if the Cariboo-Chilcotin is to have full 
participation in dealing with water conservation and quality issues. 
 
Recommendations for the South Cariboo  
Two recommendations are made specifically for the South Cariboo: a community watershed management 
plan and an Official Community Plan (with emphasis on water stewardship issues) for the Green 
Lake/Watch Lake area.  Note that these recommendations can be extrapolated to other Cariboo-Chilcotin 
communities when interest is expressed.  These proposals stress the importance of involving all 
stakeholders—full and open public consultation, cooperation and disclosure are vital for success. 
 
Air—pollutants, human health, and green house gases 
Air knows no political boundaries.  Pollution and greenhouse gas emissions have global impacts.   There 
are three main sources of air pollutants: 

• stationary or point sources (power-generating stations, smelters, refineries, factories, commercial 
and residential buildings); 

• mobile or non-point sources (cars, buses, planes, trucks, trains, ships, agricultural equipment, 
lawnmowers); and 

• naturally occurring sources (windblown dust, volcanic eruptions, forest fires). 
 
Pollutants have a direct effect on the health of ecosystems and by default, humans.  Not only does air 
pollution directly affect wellbeing (affecting/causing asthma, bronchitis, and cardiovascular disease), but 
it also causes losses in productivity, thereby hobbling economic growth.  In addition to a decline in 
quality of life, societies face additional operating costs on business, industry, households and public 
services.  Add to those costs the accelerated deterioration of buildings, bridges, and historic monuments 
caused by polluted air.   
 
The Municipal Experience: Air quality in Quesnel and Williams Lake 
Airshed management plans are effective tools.  As well, both federal and provincial air monitoring 
programs exist to help assess the status of air quality.  Various tools are available to municipalities in 
dealing with air pollution: 

• municipal bylaws, 
• airshed planning, 
• municipal policies, 
• educational programmes, 
• incentive programmes, and  
• other programs such as chipping/composting of organic material and promotion of transit (Gage et 

al. 2006). 
 
Quesnel and Williams Lake have been proactive in dealing with their air quality.  In each community, 
Airshed Management Plans have been developed.  The strategy discusses these plans and the mitigation 
actions (both community-wide and at a personal level) initiated to address air quality issues.    
 
Recommendations  
The Conservation Strategy recommends: 
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• building on the Williams Lake and Quesnel airshed management experience and expanding 
airshed planning to the entire region.   

• including efforts to decrease the input of greenhouse gases.  
• entrenching long-term monitoring air quality programs.   
• establishing a major region-wide education campaign by using the current Williams Lake public 

information campaign as a model. 
 
 
Energy 
This section discusses energy from a sustainability perspective—planning, conservation, wise use, and 
efficiency.  As well, it explores alternative sources of energy including: bioenergy, geothermal energy, 
hydroelectric, wind, solar, hydrogen, and microgeneration.   
 
Sustainable energy is intensely on the mind of the provincial government.  A number of initiatives are 
either in place or planned including:  

• The BC EnergyPlan 
• Community Action on Energy Efficiency (CAEE)  
• Green Buildings BC Program (http://www.greenbuildingsbc.com/)  
• Green Cities Project  

• Local Motion Fund  
• Green City Awards program 
• Financial incentives to help local governments shift to hybrid vehicle fleets and help 

retrofit diesel vehicles. 
• Commit to making new investments in expanded rapid transit, support for fuel cell 

vehicles and other innovations. 
• Industrial Energy Efficiency Program  
• Towns for Tomorrow Program  
• Innovative Clean Energy (ICE) Fund Levy  

 
Many communities are looking for help with their energy planning needs.  The Community Energy 
Association (CEA) has produced an energy planning toolkit: A Tool Kit for Community Energy Planning 
in BC (found at the CEA website http://www.energyaware.bc.ca/toolkit.htm).  It promotes energy 
planning and project implementation by emphasizing energy conservation, energy efficiency and the 
usage of green energy supplies. 
 
A section on Energy Alternatives briefly explores alternative sources of energy including: bioenergy, 
geothermal energy, hydroelectric, wind, solar, and hydrogen.    
 
Local governments can empower energy management plans by implementing education, infrastructure, 
regulatory and financial programs.  By improving energy efficiency following benefits accrue:  

• competitiveness and economic development, 
• better, healthy buildings, 
• reduced infrastructure and operational costs, 
• increased access to federal, and provincial utility incentive programs, 
• market transformation, 
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• leadership to help to address local energy shortages, 
• environmental stewardship, and  
• a more informed community.. 

 
The energy conservation initiatives that are planned or in place throughout the Cariboo-Chilcotin are 
discussed.     
 
Recommendations 
Following the lead shown by Quesnel, the Conservation Strategy recommends: 

• The establishment of a region-wide Task Force on Renewable Energy to investigate alternatives 
and opportunities in energy conservation, efficiency and alternate energy sources.   

• Expansion of Quesnel’s Energy Management Plan to the mandated CCBAC area.  
• The creation of an energy corporation to seek out green energy opportunities for the region—

perhaps in conjunction with the economic development programs offered by the major centers. 
• A comprehensive, region-wide information campaign aimed at civic and business/industrial levels 

as well as the general public.   
 
 
Solid Waste Management 
Our culture is a fast-paced one of convenience and consumption—it is one of waste.  In ecosystems, 
waste becomes food as energy flows through the system.  Ecologically waste is an asset, a resource.  
There is no waste in nature. 
 
Solid waste is generated across all sectors of the economy during extraction, production, distribution, and 
consumption activities.  Of the total amount, 35% is from residential sources.  By weight, organic 
materials originating from kitchens and yards make up the largest component of household waste. 
Newspapers and other paper fibres make up the second highest portion. 
 
The zero waste concept 
Zero Waste is a design principle takes a “whole system” approach to the flow of resources and waste 
moving through society.  Zero Waste emphasizes recycling, minimizes waste, reduces consumption and 
ensures that products are made to be reused, repaired or recycled back into nature or the marketplace.  
The Recycling Council of British Columbia (RCBC), the oldest recycling council in Canada, has 
endorsed the principles of Zero Waste in British Columbia as have six regional districts and seven 
municipalities.   
 
Solid waste management issues in the Cariboo-Chilcotin are also discussed: 

• recycling challenges,  
• facilities operated by the CRD (landfills and share-sheds),  
• Williams Lake City initiatives to improve recycling,  
• initiatives by Communities in Bloom, and  
• commercial composting opportunities.   
 

As well, the section reviews the draft solid waste management plan of the Thompson Nicola Regional 
District and the composting program of Ladysmith. 
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Recommendations 
Solid waste management programs in the Cariboo-Chilcotin must change.  The Conservation Strategy 
recommends the following actions: 

• Adoption of the principles of Zero Waste on a district-wide basis. 
• Coordination and subsidization (if need be) of solid waste diversion programs across the 

region.  
• Investigation and promotion of green business opportunities in solid waste management.  
• Communication and information campaigns to the public and business. 
• Lobbying for increased Extended Producer Responsibility. 

 
 
Green Economies 
The Green Economy is defined as real-world initiatives that harmoniously combine human needs with the 
Earth’s resources in a sustainable, renewable fashion.  A healthy and sustainable environment is integral 
to any notion of economic growth and can offer competitive advantages to businesses.  
 
The Market 
There is a market for green products and services.  In 2002, the domestic Canadian environment market 
stood at $15.8 billion dollars.  The importance of the market place in the green economy and in 
sustainable community development is discussed.  Market mechanisms include: 

• green building bylaws,  
• corporate social responsibility programs,  
• energy pricing structures, green procurement programs,  
• employer transit passes, and  
• tradable emissions credits. 
 

The Centre for Sustainable Community Development (CSCD) at Simon Fraser University list the 
following actions that can help promote a market-driven green economy: 

• Education, 
• Governance, 
• Innovation, 
• Pricing and Taxation, and 
• Regulations. 

 
Green Jobs 
Due to the legacy of the mountain pine beetle, a high volume of dead pine exists in Cariboo-Chilcotin 
forests—prolific fodder for a burgeoning biomass energy industry.  But there are many other business 
opportunities, ranging from materials reuse/recycling, and composting to information/communication 
services.  The creation of green jobs will help soften the impact of the coming timber shortfall.  The 
Canadian Labour Congress defines green jobs as those which: 

• reduce environmental impacts, 
• protect and restore damaged ecosystems,  
• produce and disseminate information on sustainability, and 
• occur in the sustainable production of necessary goods and services. 
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Eco-efficiency and Natural Capitalism 
Working in concert with the notion of market forces are the concepts of Eco-efficiency and Natural 
Capitalism.   

Eco-efficiency 
Eco-efficiency is defined as “the delivery of competitively priced goods and services that satisfy 
human needs and bring quality of life, while progressively reducing ecological impacts and resource 
intensity throughout the life-cycle to a level at least in line with the Earth’s estimated carrying 
capacity” (World Business Council for Sustainable Development, January 31, 2006).  Both the 
Federal Government (Industry Canada, Natural Resources Canada and Environment Canada) and the 
Greater Vancouver Region District (GVRD) have endorsed the eco-efficiency principle.  Through its 
eco-efficiency program, SmartSteps, the GVRD has developed ten strategies designed to enable 
businesses to maximize efficiency, improve profits and competitiveness: 

1. Engagement of employees—make use of employees’ insight into waste and inefficiency; 
2. Maintenance or upgrading of process equipment (such as heating and ventilation systems, 

motors and compressed air systems) to yield dramatic energy and cost savings, increase 
process efficiency and improve air quality; 

3. Starting or improving a recycling program; 
4. Conservation of water; 
5. Energy efficiency; 
6. Reduction of single-occupant vehicle trips to and from work—alternative transportation; 
7. Purchase of products and services that have reduced environmental impacts; 
8. Management of business supply chain—working cooperatively with suppliers; 
9. Consideration of the total cost of investment decisions (Total Cost Assessment (TCA) 

systems)—true costs and profitability; 
10. Implementation, monitoring and measurement of policies and practices. 

 
Natural Capitalism  
Natural Capitalism are a set of trends and economic reforms to reward energy and material efficiency 
and remove professional standards and accounting conventions that prevent such efficiencies” 
(Wikipedia, February 2007).  This business model enables companies to fully realize that there are 
opportunities in the green economy. 

 
Creativity, Research and Innovation, and the Complicated World of Funding 
Research and new ideas can evolve into new industries and strengthen economies.  Creative thinking, 
research and innovation are vital for environmentally responsible sustainable economic development.  
But these approaches can be expensive to apply.  Funding support is often subject to a shifting mosaic of 
priorities, policies, and political pressures.  The strategy lists the numerous funding programs and 
agencies (at all levels of government) that serve as available resources for green development.  Many of 
these initiatives are geared towards specific technologies; others are more general in nature.   
 
The Green Economy—Cariboo-Chilcotin Style 
Four examples of local green economy businesses are detailed in this section:  

• Renewable Energy Products in Williams Lake—Earthright Solar. 
• The Quesnel Community and Economic Development Corporation (QCEDC)—Draft 

Business Plan 2007. 
• The Tsilhqot’in National Government Biomass Proposal. 
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• The 100 Mile House Hemp Research Trial.  
• District Heating for Williams Lake—The Alex Fraser Research Forest Proposal. 

 
Recommendations 
The Conservation Strategy promotes the establishment of a region-wide economic development board 
modeled on the work that the QCEDC has already produced.  Quesnel has created a template for the 
entire region to follow.  From a conservation perspective, the mandate of regional economic development 
should be to investigate and promote all aspects of the green economy. 
 
The strategy advocates the promotion and development of new technologies.  Lobbying for funds and 
involving universities are two mechanisms for fostering research and stimulating new products/service, 
and thus for creating new jobs 
 
Education on the green economy directed to public, industry/businesses and governments is crucial. 
Funding for educational/informational events would go far in extending the message that environmental 
responsibility does not preclude economic growth 
 
 
Urban Sustainability Planning 
Sustainability planning in the built environment is the focus of this section.  In 2008, over half of the 
world’s population will live in cities.  Long viewed and treated as separate from nature, cities are now 
recognized to be part of ecosystems.  Careful sustainability planning can not be underestimated—
unhealthy, damaged ecosystems ultimately mean unhealthy, damaged communities.   
 
In order to plan for sustainability, local governments must measure the status of a community’s health.  
Traditionally, the Gross Domestic Product (GDP) has been the most popular indicator, but the GDP is 
strictly a monetary measure.  New measurement approaches have been developed.  The Genuine Progress 
Indicator (GPI) of the Pembina Institute is a set of indicators that measure the overall health of 
communities.  These include many environmental measures ranging from energy use to ecological 
footprint.   
 
“Lead by example”… “Build it, they will come”… thoughts that exemplify the many best sustainability 
practices dotting the global urban landscape.  Best practices of various communities are highlighted in 
this section, including: 

• Melbourne, Australia, 
• Philadelphia, USA, 
• Okotoks, Alta, 
• Oakville, Ontario, 
• Dawson Creek, 

One symptom of this growing enthusiasm for sustainability planning is the growing list of awards and the 
funding programs offered.   
 
Many more best-practices can be found in the literature; references to some of these occur through out the 
CS.  Greening of communities is news-worthy and topical.  Municipalities are not waiting for higher 
levels of government to act.  They are running with the ball.  Now is the time the Cariboo-Chilcotin to 
join in on the game. 
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Recommendations 
Three recommendations arise from this section: 

• Fund three community sustainability coordinator/planner positions (and associated office 
support) to be located in each of the main communities (100 Mile House, Quesnel, and 
Williams Lake). 

• Fund a qualified consultant to conduct an in-depth urban environmental needs assessment. 
• Fund a campaign to raise awareness on green issues. 

 
 
CONSERVATION OVERLAPS WITH LAND-BASED STRATEGIES 
 
The Conservation Strategy does not exist in isolation.  Due largely to the interconnecting nature of 
ecology, this strategy overlaps with many other strategies mandated by CCBAC.  The overlapping 
strategies discussed include: 

• Agriculture, 
• Tsilhqot’in National Government,  
• Tourism Strategy, and 
• Mining. 

Agriculture Strategy Overlaps  
This section presents ideas for adapting Agriculture to the advent of climate change.  Adjustments for 
possible water shortages, proposals for soil carbon and reduced emissions are presented.   
 
The Tsilhqot’in National Government Strategy Overlaps 
Overlaps covering a range of topics are discussed and recommendations made.  The areas of interest 
include: 

• Community wildfire protection, 
• Bio-energy plant, 
• Carbon storage. 
• Tenure and Planning,  
• Tourism, 
• Agricultural strategy, and 
• Mining, oil and gas strategy. 
 

The Conservation Strategy points out that a conservation perspective is an ecological perspective that 
involves the establishment of a relationship with nature that is respectful, cooperative, and long term.  
Traditional First Nations cultures espouse this perspective.  
 
Tourism Strategy Overlaps 
Nature conservation-driven tourism (based on a respectful attitude toward the environment such as low 
impact wilderness experiences) is compatible with the ethos of the CS.  There is potential marketing 
value in an ecological tourism based on ecosystem changes and processes, the MPB epidemic, the 
recovery, and the role of ecosystem legacies.  Recommendations are made in the following areas: 

• Tenures and planning, 
• State of the Cariboo-Chilcotin Report, and 
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• Roads and Trails. 
 
Also discussed are motorized recreational tourism, the promotion of nature-based tourism, landscape 
issues in harvesting, Recreation Opportunity Spectrum (ROS) designations, aesthetic-based recreation, 
and a long-term perspective for tourism planning.   
 
Mining Strategy Overlaps 
Mining by its very nature is resource extraction.  The Conservation Strategy supports a mining strategy 
that minimizes its ecological footprint, consults with all stakeholders, uses careful planning processes, 
and restores ecosystems that have been damaged by activities.  Mining exploration should follow all 
environmental assessments, regulations, and permit processes. 
 
The following topics are discussed and recommendations are made: 

• Road impacts and planning, 
• Benchmarks for Reclamation, 
• Species at Risk, 
• Invasive Plants, and 
• Riparian Zones.  

 
 
SUMMARY OF RECOMMENDATIONS, SECTOR DEVELOPMENT AND ACTION PLAN FOR 
CCBAC 
 
This section presents a summary of key recommendations which are directed toward various agencies and 
responsible bodies.  These recommendations are compiled from throughout the text of the report.  Costs 
and timeframes range from none to very long term.  Also presented are sector development opportunities.  
These are organized to conform to Section 6.0 of the CCBAC Generic Strategy Outline.  Finally, 
directions specific to CCBAC are summarized in an additional action plan table.  These “next steps” will 
help chart CCBAC’s course toward its sustainability goals.   
 
 

 34



 
A CONSERVATION STRATEGY 

 
SUSTAINING ECOLOGICAL SYSTEMS AND COMMUNITIES IN THE 

FACE OF CHANGE 

1 INTRODUCTION 
Treat the earth well: it was not given to you by your parents; it was loaned to you by your children. We do not 

inherit the Earth from our Ancestors; we borrow it from our Children. 
(Aboriginal Ancient Proverb) 

1.1 BACKGROUND  
 
 A vast vector of change is sweeping through the Cariboo-Chilcotin, carried on the backs of an insect the 
size of a grain of rice.  The mountain pine beetle (MPB), fanned by global warming and fed by high 
inventories of mature lodgepole pine, is running rampant through our forests.  Neither is the beetle 
slowing down; it has jumped the Rocky Mountains and is enthusiastically heading for the boreal jack pine 
forests which extend right across Canada (Langor 2007).  
 
 Lodgepole pine, once considered to be a weed species, is the timber mainstay of forest companies (and 
thus of communities) in the Cariboo-Chilcotin.  Merchantable pine will be largely wiped out until the 
next rotation (80 years), when those trees currently too small to attract the beetle’s notice, become mature 
enough for harvest.  In the meantime, our ecosystems—and communities—must adjust.   
 
The Cariboo-Chilcotin Beetle Action Coalition has been established to facilitate this adjustment.  The 
Coalition’s mandate is to ensure the vitality, the vibrancy, and the sheer survival of these communities.  
To this end, the Coalition has initiated a multi-sector strategy analysis of the needs of the region.  By 
bringing together community, industry, and government interests, CCBAC intends to create a blueprint 
not only for community survival, but also for prosperity.  A diversified and healthy economy is its goal.   
  
The Conservation Strategy is one of many strategies being addressed through the CCBAC process.  
However, this strategy fundamentally differs from the others.  Rather than solely promoting an economic 
development perspective, the Conservation Strategy integrates environmental sustainability with social 
and economic factors.  Traditionally, economic theory and practice have been based on tenets of infinite 
growth, consumption and waste.  But due to the observable realities of climate change (as expressed by 
the MPB epidemic), humans are beginning to recognize that these philosophies need to be questioned.  
Long-term sustainability, and the functioning of ecological systems must be factored into the economic 
and social equations.  The mandate of the Conservation Strategy is to investigate the conservation-based 
issues that contribute to or jeopardize long-term community sustainability.  The pine beetle epidemic has 
served as a catalyst for examining the state of conservation in the Cariboo-Chilcotin.  This infestation and 
the ensuing large-scale salvage logging operations are principle issues affecting ecosystems and 
communities in interior British Columbia.  
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Driving the Conservation Strategy is an inventory of ecological and conservation concerns generated by 
the MPB epidemic.  The public, local governments and industry were canvassed as to their thoughts, 
concerns, and suggestions regarding a diversity of issues including climate change, environmental 
matters, forest management practices, and sustainability.  This assessment focused the Conservation 
Strategy on the needs of the region. 
 
Threaded through this strategy are five main themes: Air (quality and carbon dioxide emissions), Water 
(quantity and quality), Energy (supply and security), Economies (the green economy and natural 
resource-based uses) and Ecologies (the workings of natural ecosystems—plants, animals and soils).  
These themes are discussed at three levels of scale: global, rural, and urban.  The global level 
encompasses the overriding concerns of climate change and the scenario of declining (and increasingly 
expensive) supplies of fossil fuels—the “peak oil” syndrome.  We as a society, and as individuals, 
urgently need to address these looming issues.  The rural section deals with sustainability concerns 
regarding changing natural ecosystems and our management activities therein.  The urban section reviews 
community conservation and sustainability issues in the built environment.  
 
It must be stressed that the organization of this strategy is artificial.  Nature does not operate in separate 
categories; nature is “messy” and interconnected.  The strategy discusses sustainability issues in terms of 
overlapping ecological systems, concepts, and relationships.  An ecosystem by its very definition is a 
dynamic web of interlaced and interdependent relationships.  Pull on one strand of the web and another 
will respond.  Nothing we do is done in isolation.  Thus, one section of the report discusses overlaps: 
areas of support and mutual interest with other strategies, suggestions and new ideas, and some 
environmental precautions. 
 
The Conservation Strategy is a timely document.  Sustainability is the focus of the new millennium.  
Interest is fierce in the research and development of new policies and technologies that will help societies 
deal with the challenges posed by global warming and dwindling fossil fuel supplies.  Sustainability is 
often defined as having three legs: environmental, social and economic.  But keep in mind, without 
healthy ecosystems, the other two legs are severely handicapped.  Conservation is a philosophy, a way of 
stewarding the land base; of being responsible to future generations for our actions.  In the Cariboo-
Chilcotin, we can not afford to conduct business and economic development without ecological 
awareness and respect for the needs of the future. 

1.2 SUSTAINABILITY—A PRIMER  
In the long term, the economy and the environment are the same thing. If it’s unsustainable, it will be 

uneconomical.  That is the rule of nature. 
(Mollie Beattie 2007) 

 
The cornerstone of any discussion about sustainability is the Brundtland Report, Our Common Future: 
The World Commission on Environment and Development.  Recognizing the trend that human societies 
were on a collision course with nature, the United Nations commissioned the report in 1987; the resulting 
document has become pivotal in the evolution of sustainable development.  Central to the report’s 
message is its definition:   

“Sustainable development is development that meets the needs of the present without 
compromising the ability of future generations to meet their own needs.” 
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The report also reaffirmed the direct link between the economy and the environment, and heralded the 
concept of cooperation between stakeholders: 

A communications gap has kept environmental, population, and development assistance groups 
apart for too long, preventing us from being aware of our common interest and realizing our 
combined power.  Fortunately, the gap is closing.  We now know that what unites us is vastly 
more important than what divides us (WCED Public Hearing, 1986 cited in Brundtland, 1987). 

 
The Brundtland Report 
The Brundtland Report initiated an international awareness of sustainable resource use and spawned 
global initiatives to change the status quo of economic thought—moving from philosophies of infinite 
growth, independence from nature, consumption and waste to tenets of environmentally responsible 
sustainability.   
 
Inspired by the report, the international community gathered in 1992 at the Rio de Janeiro Earth Summit 
to attend the Conference on Environment and Development.  Their goals were to find common ground 
and to agree upon parameters for sustainable development (development that respects the future).  The 
conference generated an international treaty “The Convention on Biological Diversity” and produced the 
document Sustaining Life on Earth: How the Convention Promotes Nature and Human Well Being 
(available on the Convention on Biological Diversity website, 
www.cbd.int/convention/guide.shtml?id=changing).  The treaty was ratified by one hundred and seventy 
five nations including Canada and covered such topics as: 

• The value of biological diversity. 
• The web of life. 
• Threats to biological diversity. 
• Goods and services provided by ecosystems. 
• The relationship of biodiversity to productivity. 
• The new philosophy. 
• The need for action toward conservation and sustainable use. 
• The value of indigenous cultures and traditional knowledge. 
• The need for public education. 
• The need for an ecosystem approach to land and forest management (Secretariat of the 

Convention on Biological Diversity 2000). 
 

The Brundtland Report also inspired urban planners to rework their traditional view of cities as separate 
from the ecosystems upon which they depend.  The European Foundation for the Improvement of Living 
and Working Conditions defines a sustainable city as: 

equity and harmony extended into the future, a careful journey without an endpoint, a continuous 
striving for the harmonious co-evolution of environmental, economic and socio-cultural goals.  A 
sustainable city is one which succeeds in balancing economic, environmental and socio-cultural 
progress through processes of active citizen participation.  All cities are now confronted with the 
challenge of considering economic, social and environmental issues simultaneously and 
constantly readjusting the balance.  An unusual definition for sustainability is that sustainability is 
a striving for eternal youth.  It is a continuous invention of new opportunities, resembling youth 
itself, a capacity for innovation which is a non-depletable resource, a permanent thirst for the 
unknown, the search for something better (Mega and Pedersen 1998). 
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Genuine Wealth  
Many societies are looking to different ways to measure their well-being.  In truly healthy societies where 
quality of life is paramount, hale and hearty dimensions of sustainability (economy, governance, ecology, 
culture and social) are emphasized and can be measured by the concept of Genuine Wealth.  This term, 
coined by David R. Boyd of the David Suzuki Foundation, moves away from the idea of wealth being 
measured by traditional economic indicators such as Gross Domestic Product (GDP).  Instead Genuine 
Wealth measures  

the full range of qualities that make life worth living—things like vibrant communities, 
meaningful work, good housing, high quality education and health care, functional infrastructure, 
outstanding recreational opportunities, clean air, clean water, healthy relationships with others, 
and dynamic economic prospects.  
 
These new national priorities—achieving sustainability and generating genuine wealth—go hand 
in hand.  Our quality of life is fundamentally dependent upon the environment.  Clean water, fresh 
air, a stable climate, and ecological processes such as pollination and soil regeneration are 
prerequisites to healthy communities and a vibrant economy.  At the same time, only by 
broadening our societal objectives from the narrow goal of economic growth toward the more 
comprehensive concept of genuine wealth will we achieve sustainability. 
(Boyd 2004 p. 2). 
 

Ecological Footprint Analysis  
One well-entrenched measure of sustainability dates back to 1996: the Ecological Footprint Analysis 
(EFA).  Developed by William Rees and Mathis Wackernagel, the EFA calculates 

the land area needed to sustain human consumption and absorb its ensuing wastes.  Comparing the 
footprint of a given population in a discrete area with the amount of biologically productive space 
available to that population provides a way to estimate whether or not a population’s consumption 
is sustainable (Venetoulis and Talberth. 2005). 

 
The Pembina Institute describes the ecological footprint as follows:  

Ecological footprint analysis measures the pressure or human load on the earth resulting from 
humanity’s natural resource consumption and waste generation.  It does this by measuring how 
much of nature people use today to sustain themselves.  Ecological footprint calculations are 
based on two simple facts: first, most of the resources we consume and much of the waste we 
generate can be accounted for; secondly, we can convert resource consumption and waste 
generation into the biologically productive area necessary to meet our consumption needs (WWF 
International; Mathis, Onisto et al.; Mathis and Rees cited in Wilson December 2001). 

 
Individuals can determine their ecological footprint by taking the Ecological Footprint Quiz on the 
Earthday Network website at http://www.earthday.net/footprint/info.asp.  
 
Traditional First Nations’ Perspectives on Sustainability 
First Nation cultures have a heritage of sustainability.  Nancy J. Turner, renowned ethnobotanist, quotes 
James Teit, an ethnographer who lived and worked with the Southern Interior First Nations (the 
Nlaka'pmx) in the late 1800s and early 1900s.  While cataloguing names and plant-uses, he wrote in his 
journal: “Flowers, plants, & grass are especially the latter are the covering or the blanket of the earth.  If 
too much plucked or ruthlessly destroyed [the] earth [is] sorry and weeps” (Turner 2005 p 20).  
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According to Nancy, such a metaphor conveys a “positive, direct and reciprocal relationship between 
these people and their environment, in which the consequences of wrongful action are seen to be 
immediate and direct” (p 20).  Reflective of her long years of studying First Nations traditional-use 
practices, Nancy offers her definition of wealth.  She believes that 

wealth—real wealth—is found among people who have a sound sense of their place in the world, 
who link their actions and thoughts with those of others and who are strong, vigorous and co-
operative actors in their communities and ecosystems.  Rich are those people who balance the 
benefits they receive in life with the responsibilities they assume for themselves, their families 
and communities and their environment.  Wealth dwells in people who know about, appreciate 
and respect the other life forms around them and who understand the importance of habitats for 
people and all living things.  These teachings are deeply ingrained in many traditional societies 
and would benefit contemporary societies in general (p 24-25). 

 
The Future is Now 
Embracing such holistic definitions and measures of sustainability, and changing engrained attitudes will 
not be easy processes.  But change is coming and we must adjust.  We must become informed, stay 
informed and be prepared for future scenarios.  The CCBAC Conservation Strategy serves as a flag; a 
reminder to the Cariboo-Chilcotin that we must approach nature and human well-being as spelled out in 
the United Nations Convention on Biological Diversity.  This strategy is community-based and inclusive.  
It aims to ensure that ecosystem function, ecosystem services, and ecosystem products are maintained 
(and resilient) over the long term.  In 1987, The Brundtland Report gave us a starting point.  Now we 
must go the distance. 
 

1.3 VISION, GOALS, AND GUIDING PRINCIPLES  
The Conservation Strategy is a comprehensive strategy of sustainability that reaches out to link 
individuals, local governments and industry.  The tenets of cooperation and coordination are reflected in 
the Strategy’s Vision Statement, Goals, and Guiding Principles.   

1.3.1 Vision Statement  
 

The peoples of the Cariboo-Chilcotin are inseparable from the ecosystems in which they live and 
work.  A long-term, vigorous economy; well-functioning governances; and strong social and cultural 
structures are ultimately based on healthy ecosystems.  The sustainable future of the region is 
undeniably tied to ecological integrity and principles.  Crucial to such eco-based sustainability are the 
actions of empowered and involved communities, citizens and industry partners.  Comprehensive, 
inclusive and integrated planning must be the norm. 

 

1.3.2 Goals of the CCBAC Conservation Strategy  
 

1. To incorporate a sound conservation approach into the integrated CCBAC Strategy with the 
ultimate aim of enhancing long-term social and economic sustainability. 

 
2. To identify the ecological issues arising from the spectre of climate change, and to suggest 

educational, adaptive, and mitigation responses. 
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3. To inform Cariboo-Chilcotin communities on the potential consequences of a “peak oil” scenario 

and to suggest coping mechanisms. 
 
4. To identify ecological issues emerging as a result of the current beetle epidemic (and its 

associates) and recommend mitigation actions that would maintain ecological resilience.   
 
5. To identify concerns regarding water conservation and quality, air quality, energy usages; and 

waste management; and to recommend subsequent actions. 
 
6. To inspire a total cost accounting perspective that incorporates a precautionary principle when 

outcomes are uncertain. 
 
7. To identify and recommend conservation-related opportunities. 

 

1.3.3 Guiding Principles  
1) To Build Awareness and Encourage Participation: These principles will lead to well supported decisions, 

cooperation, and an informed public. 
 
2) To Develop Partnerships and Cooperation: Cooperation between private, public, and voluntary sectors 

builds trust, community, and it facilitates solutions. 
 
3) To Plan Proactively: The best we can do is to anticipate future conditions and challenges, develop 

innovative best practices, use adaptive management strategies (trials and monitoring), and use a 
precautionary principle whenever some cause and effect relationships are not well understood. 

 
4) To Achieve Balance: As a goal, ecological systems, balanced with a responsible social and economic 

framework, should consider both direct and indirect costs. 
 
5) To Maintain Openness and Accessibility: During planning, decision making, and implementation actions; 

transparency and easy access will build trust, awareness, and a strong community 
 
6) To Take Responsibility and Be Accountable: These principles should be applied to future needs as they 

arise as well as the present.   
 
7) To Advocate: Advocacy will help initiate actions and insure long-term resilient productive ecosystems and 

communities. 
 
8) To Think Globally and Act Locally: These principles will connect us to the world community and 

contribute (our part) toward resolving global environmental concerns. 
 
The strategy does not intend to duplicate work being undertaken by industry, agencies, or other 
organizations, but serves merely as a complimentary document.  Any work that is underway is noted in 
the recommendations.  The bulk of the recommendations are aimed at government agencies (municipal, 
regional, provincial) where the broadest range of environmental actions (at both urban and regional 
levels) can best be focused, promoted, and coordinated.   
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2 REGIONAL CONSERVATION INVENTORY 
 
An inventory of regional conservation interests and concerns was the first step in developing a 
conservation strategy.  Over 130 groups with a conservation interest/activity were contacted for input.  
The goal was to survey the public perspective regarding the near and long-term environmental impacts 
generated by the mountain pine beetle, including associated causes and management activities.  Mass 
mailings by email and telephone contacts were conducted.  Ninety-six responses have been received as of 
strategy completion.  (An additional seventeen indicated a response would be coming.)  Groups and 
organizations contributing to the inventory include government, community (conservation), First Nations, 
private (conservation), recreation/tourism, academic (ecology), and resource users.  The following table 
shows category, group types, and number of responses by category. 
 
Table 1. Groups by category participating in the Conservation Inventory 
 

 Community 
(conservation) 

Private 
(conservation) 

Government Resource 
Users 

Recreation/ 
Tourism 

Academic First 
Nations 

TOTAL

NUMBER OF 
RESPONSES 

32 23 19 10 8 3 1 96 

EXAMPLE OF 
GROUP 
TYPES 

Communities, 
Friends of ….., 
Environmental, 
Invasive plants 

 

Ducks Unltd., 
Fraser Basin 

Council 
Guide Outfitters 
Trappers Assoc. 

MOFR, 
MOE, 
DFO, 
CRD, 
cities, 

MOAG 

Cattlemen’s 
Forestry 
Mining 

Woodlot Ass. 
BC Timber 

Wilderness, 
Tourism, 

Bird Clubs, 
Fishing 
Clubs, 

Hunting 
Clubs 

UBC, 
Thompson 

Rivers 
University, 

UNBC 

Tribal 
councils 

 

 
The Inventory was gathered using multiple methods (e.g., e-mail, phone, fax, letter, meetings, and many 
follow-up contacts).  As a guide, respondents were asked a list of questions including: “What are your 
interests, activities, concerns, and suggestions relative to conservation in the region associated with the 
MPB epidemic including: climate change impacts, large-scale salvage operations, as well as ecological 
sustainability in general?” 
 
Responses often listed several topics that were associated with their situation (e.g., location and type of 
work or place of residence), recreational interests, or general concern for the future of ecosystems (e.g., 
climate, water, wild life, and forest health).  A complete summary table of input can be found in 
Appendix III, and a synopsis of this input is contained in Appendix IV.  A consolidation of key topics 
into categories is listed in Table 2, weighted by the number of responses. 
 

Table 2. Consolidated list of topics appearing as interests and concerns from the Conservation Inventory by 
weight (number of groups) 

 GENERAL TOPICS  GROUPS
1 Land use planning – cumulative effects of disturbances, collaboration, long-term planning 50 
2 Retention planning – non-pine, understory protection, Chief Foresters guidance, CWD 43 
3 Forest hydrology – changes due to MPB, large ECAs, and climate change 41 
4 Wildlife impacts – connectivity, habitat loss  39 
5 Leaving some stands to natural processes, habitat, CWD   32 
6 Climate change – future of ecosystems, pests 31 
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 GENERAL TOPICS  GROUPS
7 Fish and riparian – enhanced retention, H2O temperatures, erosion, loss of cold water fish 24 
8 Roads – access planning, non-roaded areas, wildlife impacts, deactivation, invasive plants 22 
9 Wildfire risks – urban interface, forest closures 21 
10 Education and information – training, increasing knowledge and awareness 12 
11 Tourism and recreation – cultural, heritage, viewscapes, trails 11 
12 Drought – declining aquifers, and water conservation 10 
13 Greening of urban environments – recycling, naturescaping, walking paths, CO2, arts 10 
14 Agriculture impacts and opportunities – organic gardening, farm planning, diseases to wild 8 
15 Invasive species – spread due to roads, logging, need education 7 
16 Air quality – human health, CO2 emissions 6 
17 Aboriginal rights and participation 6 
18 Alternative energy – geo thermal, biofuels 4 
 

Table 3. List of groups and organizations participating in the Conservation Inventory 
Air Quality Roundtable Forest Protection Officer – Chilcotin Fire Zone Rivershed Society of BC 
Anaheim Round Table Fraser Basin Council San Jose Watershed Group 
Baker Creek Enhancement Society Frazer Headwater Alliance Scout Island Nature Center 
BC Cattlemen—Environmental Farm Planner Friends of Nemaiah Valley (2) Share BC 
BC Conservation Foundation Friends of Sheridan Lake Society South Cariboo Trappers Association 
BC Lake Stewardship Society Gibraltar Mines  Stand Up for the North 
BC Wildlife Federation Green Lake Area Ratepayers Assoc. Taseko Lake Outfitters 
Bear Aware—Cariboo Region Groundwater Protection Officer Tatla Resource Association 
Cariboo Chilcotin Conservation Society Horsefly Board of Trade The Land Conservancy 
Cariboo Chilcotin Coast Invasive Plants 
Committee 

Horsefly District Homeowners and Ratepayers Assoc. Thompson Rivers University (2) 

Cariboo Chilcotin Guide Outfitters 
Association 

Horsefly Volunteer Fire Dept. UBC Research Forest 

Cariboo Enviro Tech Ltd. Integrated Land Management Bureau (2) Water Specialist (Retired MOE) 
Cariboo Regional District Invasive Plant Council of BC West Chilcotin Tourism Association 
Cariboo Regional District 108 Greenbelt 
Commission 

J & S Geothermal Wells—community representative 

Cariboo Regional Wildlife Advisory 
Committee 

Private Consulting Forester West Fraser Timber Co. 

Cariboo Woodlot Association Lone Butte Fish and Wildlife Assoc. Wild Bird Trust of BC 
Cariboo Chilcotin Trappers Association Lower Bridge Creek Watershed Stewardship Soc. Wild Sheep Society of BC 
Chicotin Wilderness Society Ministry of Agriculture and Lands Wilderness Watch 
Chilko Reorts and Community Association Ministry of Environment Cariboo Region Williams Lake Environmental Society 
City of Williams Lake Ministry of Forests and Range (4) Williams Lake Field Naturalists 
Commercial Gardeners Nature Conservancy of Canada (2) Williams Lake Harvest Fair 
Communities in Bloom Committee Nature Trust Williams Lake Sportsman’s Assoc. 
Communities Futures Development Corp of 
BC 

One Hundred Mile Fly Fishers  

Consulting Biologist One Hundred Mile Garden Club  
Dept. of Fisheries and Oceans (2) Organic Gardeners  
District of 100 Mile Quesnel Air Quality Round Table  
Ducks Unlimited Canada Quesnel Birding Club  
Earthwise Ventures Quesnel Economic Development—Green City  
Environmental Farm Plan Quesnel 
Cattlemen’s Association. 

Quesnel Environmental Society  

Environmental Farm Plan—Certified Organic 
Association of BC 

Quesnel Naturalists  

EPCOR Quesnel Watershed Alliance  
Farmers Market Recycling business advocate  
First Nations—Carrier Chilcotin Tribal 
Council 
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General areas of interest and concern expressed in the Inventory (as listed in Table 2) were used in large 
part as a basis for conducting a literature review.  The subsequent research and discussion of topics (with 
support references) in the various sections of the strategy has led to the rationale behind the 
recommendations. 
 
The strategy recommendations under each topic contain an identification of the topic and issue, an 
objective for the specific strategy, a list of recommendations, the potential perceived benefits, 
timeframes, responsibility, and estimated cost.  A summary table of compiled and combined 
recommendations to CCBAC is provided in Section 7.1. 
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3 CONSERVATION FROM A GLOBAL PERSPECTIVE—“THE BIG 
PICTURE”… 

 

3.1 LONG-TERM CLIMATE CHANGE IMPACTS ON ECOSYSTEMS  

3.1.1 Introduction 
Even though the mandate for CCBAC and this conservation strategy is the mountain pine beetle 
infestation, the principle driver of the epidemic is climate change—a United Nations-recognized 
environmental dilemma (IPCC 2007a, IPCC 2007b).  The imbalance is affecting ecosystems on many 
levels and is projected to get worse.  The changing ecological conditions are generating stress for some 
species as ecosystem parameters move up in elevation and northward.  So too, biogeoclimatic zones are 
on the move (Spittlehouse 2005, Hebda 1997).  In twenty-two submissions to the inventory, respondents 
pointed to climate change as an issue of concern.   
 
Climate BC (Spittlehouse 2006), scientists at MOFR (2006a), UBC Forest Science (Hamann and Wang 
2006), and the Pacific Climate Impacts Consortium (www.pacificclimate.org/ ) suggest that warming will 
accelerate in the B.C. Interior (already twice the global average and increasing 0.5º C per decade) 
resulting in:  

• shorter winters,  
• more seasonal rain,  
• earlier bud break,  
• declining mountain glaciers,  
• less annual snowpack,  
• shorter operational seasons for forest workers,  
• more forest closures due to drought and fire hazard,  
• less late summer soil moisture (drought), and  
• lower summer stream flows.   

 
Williams Lake climate trends data (43 years of record) can be seen in Figure 1 and 2.   
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Figure 1. Climate data for Williams Lake (Region)—Mean Annual Temperature. 
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Figure 2. Climate data for Williams Lake (Region)—Annual Total Precipitation 

 
 
The news is not all bad.  We may see Okanagan fruit in Prince George.  Rice, pecans and olives may be 
able to be grown in the Lower Mainland by 2050, according to some projections (Pacific Climate Impacts 
Consortium).  For a plethora of current science on climate change and the evidence for human caused 
warming see the “Another Week of Global Warming News” website: 
http://members.autobahn.mb.ca/~het/enviro/gwnews.html. 
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Warmer temperatures are expected to increase the frequency and severity of ice storms, floods, drought, 
and wildfire (varying from year to year and region to region).  On the positive side, some species will 
benefit from increased temperature and precipitation, while others will struggle when as conditions range 
outside genetic tolerances.  Warmer temperatures will also be more favourable to invasive weeds, insect 
pests and pathogens, and may cause species or whole ecosystems to move into a more stressful regime.  
Roads bridges and culverts may be more at risk due to increases in peak flows due to changes in 
hydrology, especially in pine dominated and salvaged watersheds.  With warming, temperate tree species 
could generally expand their range northward and up in elevation.  A shift in optimum growing 
conditions for provenances of tree species could affect growth rates, tree resilience, and susceptibility 
later in rotations.  The seriousness of long-term climate change cannot be overstated.  Climate 
fluctuations must be considered while developing a conservation strategy for the region. 

3.1.2 MOFR Climate Change Initiative 
The provincial government has numerous programs to address climate change issues which can be found 
at government’s Energy Plan website, www.energyplan.gov.bc.ca .  Several other government initiatives 
are discussed in Section 5.4—Energy.   
 
The MOFR Chief Forester suggests that in forestry we have two approaches for dealing with the 
consequences of climate change (1) adaptation and (2) mitigation (MOFR 2006b):   

• Adaptation meaning proactively adjusting management to be precautionary in the face of 
projected, uncertain, and potentially massive change (i.e., managing for ecological resilience). 

• Mitigation meaning addressing climate change at the level of its cause (i.e., managing for 
enhanced carbon storage and reducing carbon emissions). 

3.1.3 Managing for Ecological Resilience—Concept 
The Chief Forester’s Future Forest Ecosystems Initiative (MOFR 2006a) introduces the concept of 
managing for ecological resilience and offers guidelines for maintaining forest ecosystems. 
 

Ecological resilience is defined as the capacity of an ecosystem to absorb disturbance or stress and 
recover to a similar stability domain. 
 
Stability domain is defined as a range of variability in ecosystem composition, structure, and 
function across defined scales of space and time. 

 
In other words, resilience is the capacity of a dynamic system or living organism to resist stress or 
adversity and to recover or rebound following a disturbance setback.  There is uncertainty and risk 
associated with changing climate stressors such as: species becoming maladapted, rise of pests and 
pathogens, soil moisture deficits, floods, and fires.  If we want to sustain managed ecosystems and the 
services that they provide (including: timber, wildlife, fish, clean water, clean air, nutrient cycling, food 
crops, medicines, spiritual values), we must adopt new ways of thinking and planning.  
 
Research suggests that ecological resilience is generally enhanced by resource availability (e.g., 
availability of moisture, nutrients, and warm temperatures), and by prior exposure to disturbance (well 
developed adaptive mechanisms).  These features, in turn are associated with a high diversity of plant, 
animal, and microbial functional groups, and with high diversity or redundancy within those functional 
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groups.  Both of these types of diversity have been demonstrated to bolster resilience to human-caused 
disturbance (MOFR 2006a).   
 
Biodiversity at multiple scales (below ground, at the tree level, at the stand level, at the landscape level, 
and at the regional level) by definition includes a full range of biotic functional groups as well as genetic 
resources.  A diversity of disturbance patterns contributes to mosaics of vegetation, developed adaptive 
processes, and resilience.  Diversity of genetic resources also contributes to ecological resilience by 
enabling populations of individuals to evolve in response to disturbance. 
 
In general, the greater the discrepancy between recent human caused disturbances (such as clearcut 
logging, domestic grazing, agriculture and urban development) and the disturbance regimes to which the 
ecosystems have evolved, the greater the loss of ecological resilience.  The message here (which has been 
adopted by more and more resource users) is to emulate natural disturbance and plan conservation 
legacies (i.e., what to leave is as important as what to take) (Lindenmayer et al. 2004). 

3.1.4 Adapting to climate change—practices to maintain ecological resilience 
Ecological resilience is generally enhanced by resource availability (i.e., soil moisture, soil nutrients, soil 
fungi, soil organisms, and nutrient producing processes).  The magnitude of the risks to future ecosystems 
created by the four large interacting disturbances—the mountain pine beetle, large-scale salvage, climate 
change, and accelerated rate of cut—is without precedent.  To ensure long-term sustainability of 
ecosystems and economies the following actions are recommended:  

• Emulate a variety of natural disturbances and biological legacies. 
• Plan what to leave (enhanced retention) at three levels (landscape/sub-region, sub-

landscape/cutting permit, and stand/operator) as alluded to by the Chief Forester (Snetsinger 
2005), leave live and dead structures as conservation legacy areas (CLAs), and model natural 
disturbance patterns (Delong and Tanner 1996). 

• Plan what to leave at a stand level, i.e., retain non-merchantable stems, mid and understory 
species, pine survivors, and other species as much as possible (lobby for stumpage relief if 
needed). 

• Leave as much fine and large woody debris as possible strewn across the block (or in small piles), 
to support forest floor processes, small wildlife, nutrient producing processes, and soil moisture 
holding capacity.  Amend the Wildfire Act if required. 

• Leave trees in order to promote species and structural diversity (and therefore ecological 
resilience) within cutblocks.  Provide guidelines to operators regarding what to retain and protect 
(such as non-pine species, deciduous species, significant shrubs, surviving pine, stems with 
cavities, non-merchantable stems, etc.).  Evaluate risks, benefits, and/or consequences of 
blowdown.   

• Conduct landscape and watershed level planning so that openings, patches, and corridors of 
retention function together to the benefit of wildlife and wildlife users (i.e., plan for connectivity 
to reduce isolation/fragmentation). 

• Utilize a multi-disciplinary planning approach (including input by experts) to make complex long-
term decisions.   
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3.1.5 Facilitating species migration  
Current tree species ranges and provenance responses to temperature and carbon dioxide changes are 
being examined at UBC (Hamann and Wang 2006).  Some tree species have been shown to gain potential 
habitat at a pace of around 100 km/decade while others lose.  Some conifers are expected to lose portions 
of their range. 
 
Due to climate change, the narrow adaptive range of individual trees will result in many of B.C.’s natural 
and planted forests being significantly maladapted within their lifespan or current rotation (MOFR 
2006b).  It is suggested that forest productivity will generally increase in a warmer climate.  However 
these projections may only be realized if the climatic conditions do not exceed the genetically 
programmed physiological tolerances of specific species.  General silvicultural strategies have been 
proposed to address the issues of poor adaptation of trees to future climate:   

• Move planted tree species and seed sources beyond their current range (or prescribed limits) by 
transferring them further north and higher in elevation following MOFR recommendations 
(facilitated migration). 

• Increase the number of species and genetic diversity of trees used to establish a stand by retaining 
canopy trees, protecting understory, and planting multi-species and/or use multi-provenance 
seedlots. 

• Increase stand density to improve survivability. 
• Select seedlots adapted to future climates to help resilience and productivity (expand seed transfer 

limits). 
• Breed for environmental stability and pest resistance. 
• Retain surviving pine for its genetic resources. 

3.1.6 Mitigating Climate Change 
Mitigating against climate change requires managing carbon; that is, managing to reduce emissions of 
green house gases (GHGs) and/or managing to increase storage (i.e., carbon sinks).  In forests and range 
lands carbon is stored in aboveground biomass and in soils.  Healthy thriving plantations sequester high 
rates of carbon and carbon is contained in trees and woody debris.  Fossil fuel burning, slash burning, and 
wildfires emit carbon dioxide to the atmosphere.  Everyone as individuals, communities, and 
governments must begin to address this issue because climate change has serious consequences (IPCC 
2007, Flannery 2005).  Climate change can be slowed through good carbon management practices.  
Suggestions for such mitigation practices include: 

• Reduce emissions by walking more, ride share, practicing non-motorized recreation, supporting 
the anti-idling campaign. 

• Use more fuel efficient vehicles and reduce travel. 
• Redistribute roadside slash and cullwood to the block following the delimbing and cull/sort 

process; reduce slash burning; and increase soil carbon and other values. 
• Promote a local agriculture and economy to reduce dependence on transportation. 

3.1.7 Trends 
The global trends are clear.   

• Green house gases are increasing and difficult to reverse with a concerted effort by all. 
• Industrialization in third word countries is surging.  This growth includes an increase in fossil fuel 

consumption as these nations aspire to the wealth of developed countries. 
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• Climate is changing faster than projected, and this change includes many feedback loops that 
reinforce trends and uncertainties for ecosystems everywhere. 

• A major awakening to climate change issues is occurring at the grassroots level.  A concerned 
public is demanding re-evaluation of economies, resource uses, and lifestyles in order to address 
these issues.   

3.1.8 Recommendations  
 

RECOMMENDATIONS  
Topic: 
 

Climate change 

Issue: 
 

Adapting to and mitigating climate change 

Objective: 
 

Assemble regional committees and infrastructure to address climate 
change  
 

Strategy: 
 

We recommend that CCBAC II with cities and CRD:  
1) Assemble a committee of representatives from cities and regional 

government to address climate change (mitigation and adaptation) 
2) Develop a regional climate change education strategy 

 
We recommend that CCBAC II write a letter of support and 
assistance to the MOFR Southern Interior Forest Region in adopting 
climate change measures and future forest ecosystems initiatives.  
Points should include:  

1) Guidelines for managing for ecological resilience. 
2) Guidelines for facilitating species migration. 
3) Strategies to manage carbon (improving storage in forests and soils, 
reducing emissions) in forestry and agriculture. 

 
Benefit: 
 

Doing our part to address climate change.  Long-term ecosystem health.  
Long-term community economic stability. 
 

Timeframe: 2008 – 2018 
ongoing 
 

Responsibility CCBAC II, 
MOFR, MOE, MOAG, Industry, 
CRD, and cities 

Cost  $10k per yr. 

 
 

3.2 ENERGY SECURITY—PEAK OIL, GAS PRICES, AND ECONOMIC STABILITY  
 
 Oil is the lifeblood of modern civilization.  Oil fuels the world’s transportation and delivery systems; 
systems that are vital to the world economy.  Oil also provides the feedstock for many chemicals and 
other products essential to modern life.   
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The earth’s endowment of oil is finite.  Most of the main large reserves were discovered by the 1970s, 
and the rate of new discovery has declined ever since (Campbell 1997).  Petroleum geologists know that 
at some future date conventional oil production will have peaked and thereafter begin to decline.  “Peak 
Oil” refers to the moment in history when the peak of supply occurs.  More importantly, the term also 
refers to that point in time when oil supply can no longer meet demand.  Progressively, the remaining oil 
becomes more expensive and difficult to extract. As well, competition causes prices to rise.  While world 
demand continues to rise, the growing gap between supply and demand will have repercussions for our 
economy, food supply, and geo-political stability (Heinberg 2003, Heinberg 2004, Goodstein 2004, 
Kunstler 2005).  Collectively, we need to keep informed.  Two thoroughly referenced papers on the 
subject—Life after the Oil Crash (www.lifeaftertheoilcrash.net) and Eating Fossil Fuels 
(http://www.fromthewilderness.com/free/ww3/100303_eating_oil.html)—can be found on their 
respective websites. 
 
According to a number of experts, the oil supply will peak in the next 1-5 years.  This peak may have 
occurred already (ASPO—The Association for the Study of Peak Oil, www.peakoil.net/, Simmons 2005, 
Campbell 1997).  In the US Dept of Energy Report, Hirsch (2005) stated that, of the twelve leading oil 
experts interviewed, seven predicted the peak to be between 2007 and 2010 while the remaining predicted 
a few years later, up to a decade.  The actual date of the peak is not that important.  What really matters is 
the understanding of, and working toward the mitigation of, the consequences inherent in oil supply 
decline.  There is no argument—we are not running out of oil.  But after the supply has peaked, it is 
expected that oil prices will likely continue to rise and international conflict will escalate as fossil fuel-
driven societies of the world compete to keep their systems running.  Serious questions arise: What 
happens—not when oil runs out, (it won’t for a long time)—but when it becomes very expensive and a 
limited supply?  What are the ramifications when there isn’t enough oil to go around?  Who acquires and 
controls the remaining supply.  How is that ownership and control decided?   
 
The Hirsh (2005) report concluded that the peaking of oil supply will adversely affect global economies 
(mainly the transportation sector).  The report stated that mitigation efforts will require a lead time of at 
least 10 years.  Late initiation will likely result in severe consequences. 

3.2.1 Peak oil and future impact in the Cariboo 
According to the experts, we can expect the price of fuel to continue to rise.  Perhaps gas rationing not 
that far away.  The oil supply peak means that we must educate ourselves; we must conserve, we must 
innovate, and we must change our lifestyles.  We should foster economic diversification that leans toward 
localization of our economy and raise our collective awareness now while benefiting from the current 
accelerated harvest of dead pine.  (For more information, see the The Relocalization Network website: 
www.relocalize.net/resources/energy).   
 
There are other actions we should take: 

• join the emerging “relocalization” movement which is now occurring in 148 communities in 12 
countries; 

• educate ourselves and access the tools that move us toward a culture with reduced fossil fuel 
dependence; 

• encourage local farmers, the farmers market, locally made products and services;   
• explore biofuels for local consumption, energy efficiency, and conservation;  
• encourage the local production of essential goods; and  
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• work out a “Made in the Cariboo” forward-thinking plan.   
 
A prime example of community action is illustrated by Portland, Oregon.  This city’s council recently 
adopted Resolution 36488 in response to the recommendations of their Peak Oil Task Force (POTF).  The 
Council resolved to update their local action plan on global warming (by reducing GHGs) and to 
incorporate the recommendations of the POTF.  They have recognized the seriousness of the impacts of 
declining global oil and gas supplies.  The city intends to reduce fossil fuel use by 50 per cent in 25 years.  
Measures include: an expanded energy efficiency program, reorganizing the transportation system (by 
investing in walking, biking, carpooling, and transit infrastructure), educating the public, preparing for 
energy emergencies, and strengthening of the social and economic support systems.  More information 
can be found on the city’s website, www.portlandonline.com/osd/index.cfm?c=42894.  
 
A second example is provided by San Francisco.  In 2006; this community became the first U.S. city to 
pass a peak oil resolution.  The city’s Board of Supervisors unanimously adopted a declaration that 
acknowledged the threats of peak oil and urged the city to prepare a comprehensive plan to respond and 
prepare for the coming crunch in oil supply (PRWeb Press April 14, 2006). 
 

3.2.2 Relocalization for future sustainability 
An energy-constrained future will force us in the long term to localize everything.  Currently when we sit 
down to dine, much of the food that we are eating travels 1500 miles from the farm to the table.  Such 
food transportation is not sustainable—the transport contributes to ecological problems (such as climate 
change and fossil fuel dependence)—and the distances involved disconnect us from real community.  In 
response to the destabilizing consequences of a warming world and increasingly expensive oil (which 
will be eventually rationed), a global relocalization movement is essential.   
 
What about hydrogen, biofuels, or gasified coal?  It’s not going to happen soon enough or on a large 
enough scale and there are other consequences (Heinberg 2004).  
 
Approximately fifty communities in California, Oregon, Washington, and B.C. have begun sharing  tools 
and ideas on how to adapt to a world with less and more expensive oil.  Some of these ideas include: 

• Promoting the 100 Mile Diet, 
• Shopping local campaign, 
• Encouraging a value-added industry, 
• Encouraging small localized business, 
• Encouraging the local manufacture of essential products, 
• Encouraging secondary wood products, 
• Encouraging biofuels for local consumption, 
• Encouraging conservation, 
• Encouraging the farmers market, 
• Encouraging a localized economy,  
• Green building choices for energy conservation and human health, and 
• Develop walking and biking amenities for health, climate, and community . 
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3.2.3 Trends 
The end of the oil age is coming, and the transition to what is next is uncertain.  But the following trends 
are obvious: 

• Global oil reserves are declining. 
• Current western developed nations have become very dependent upon oil, and trends are that this 

dependency will continue. 
• As demand increases and supplies decline, the price of oil will rise. 
• As competition for the remaining supplies increase, geo-political stability will decline. 
• A relocalization movement has begun in preparation for the new realities to come.  Waiting is not 

wise. 

3.2.4 Recommendations  
RECOMMENDATIONS  

Topic:  
 

Mid and long-term regional community sustainability 

Issue: 
 

Projected future impacts of declining global oil (i.e., fuel costs and 
availability in the future) to the region 
 

Objective: 
 

Educate ourselves and our community on the potential consequences of 
declining global oil “peak oil” and develop strategies to prepare.   
 

Strategy: 
 

CCBAC II, Mayors, Councils, and the CRD should collaborate to 
fund/hire a full- or part-time person/office and advisory committee to: 
Research peak oil scenarios and consequences and learn what other 
communities are doing to prepare (San Francisco, Portland) 
1) CCBAC II should fund a consultant to research this issue and make 

recommendations. 
2) Perhaps connect to and learn from the relocalization movement. 
3) Develop a community information center and outreach program to raise 

awareness, generate discussion, and move toward a preparedness plan. 
4) Develop a plan toward local self-sufficiency and move toward a more 

localized regional economy (food and energy security). 
5)  Address long-term security needs for the region. 
 

Benefits: 
 

Long-term community security and stability 

Timeframe:  2008 – 2018 Responsibility: CCBAC II, 
Municipalities, and CRD 

Cost: $50k  

 

 52



 

4 RURAL ISSUES—MAINTAINING ECOSYSTEM PROCESSES, SERVICES, 
AND PRODUCTS 

 
"Conservation of living natural resources—plants, animals and micro organisms, and the non-living 

elements of the environment on which they depend—is crucial for development" 
(Our Common Future—the Bruntland Commision Report, 1987) 

 

4.1 INTRODUCTION 
This Conservation Strategy aims to support nature and human well-being as spelled out in the UN 
Convention on Biological Diversity.  The strategy promotes the maintenance (and resilience) of 
ecosystem function, ecosystem services, and ecosystem products important to sound economies over the 
long term at all scales (urban, rural, and global).  Throughout this section on rural issues, we point to a 
slightly different way of thinking—a shift away from the traditional sustained yield management 
philosophy towards the concept and practice of ecosystem-based management.  Instead of management 
for specific products like timber, deer, moose or fish, management must focus on emulating natural 
disturbances (within the range of natural variability) and maintaining ecosystem processes over the long 
run.  This shift in emphasis has been growing over the past two decades.  It reflects the evolution of the 
ecosystem sciences and the internationally recognized need to sustain biological diversity initiated at the 
Earth Summit in Rio de Janeiro (see Sections 1.2, 4.9.5, and 4.10).  To help promote this shift in 
emphasis in support of Canada’s commitment, the following sections promote an ecosystem perspective.  

4.1.1 Ecosystem Services and Full Cost Accounting 
Canada, a principle early signatory to the Convention on Biological Diversity Treaty, declared that forests 
must be managed as ecosystems to maintain their natural processes, and the management must evolve to 
reflect the best available knowledge and information (Canadian Council of Forest Ministers 2003).   
 
A key observation signalling this change in management emphasis is the realization that nature provides 
many goods and services that must be brought into the accounting processes.  A full-cost accounting 
approach to land use and development should be a part of all CCBAC strategies.  Total project costs 
should include social as well as environmental costs (over the long term) and include an assessment of 
damage or improvement to ecosystem services into the future.  Including environmental information in 
accounting systems is important for linking sound environmental management and the principles of 
sustainable development within management decisions.  The Convention on Biological Diversity list the 
following “free from nature” ecosystem services: 

• Provision of food, fuel, and fibre. 
• Provision of shelter and building materials for wildlife and humans. 
• Purification of air and water. 
• Detoxification and decomposition of wastes. 
• Stabilization and moderation of the Earth’s climate. 
•  Moderation of floods, droughts, temperature extremes and the forces of wind. 
• Generation and renewal of soil fertility, including nutrient cycling. 
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• Pollination of plants, including many crops. 
• Control of pests and diseases. 
• Maintenance of genetic resources as key inputs to crop varieties and livestock breeds, 

medicines, and other products. 
• Cultural and aesthetic benefits. 
• Ability to adapt to change. 

 
In the following sections, we make recommendations calling for collaboration and the development of 
tools and maps to aid planners.  We suggest planning ideas and tools (such as retention strategies—
Section 4.5) that aim to emulate natural disturbance patterns and point to information relevant to the 
Cariboo.   
 
Because of the scale of changes occurring and projected to occur (such as the MPB epidemic, climate 
change, and intensified salvage logging), it is difficult to precisely project the cumulative effects of 
natural processes and human actions with time.  Therefore, the development of a periodic State of the 
Cariboo-Chilcotin Report with environmental indicators (see Section 4.10) is a priority recommendation.  
Ecological sustainability is the focus of this Conservation Strategy, and such is viewed as the foundation 
of healthy vibrant communities.   
 
 

4.2 FOREST HYDROLOGY  

4.2.1 Changes in hydrology due to climate change and the MPB 
Forty-one groups responding to the inventory expressed concerns over hydrologic impacts caused by a 
changing climate and the MPB epidemic.  Concerns included water availability, the effects on cold water 
dependent fish, and stream sedimentation.  Projected climate change scenarios for British Columbia (i.e., 
by 2050) suggest water availability (runoff and soil water storage) is projected to be higher in spring and 
lower in summer (Spittlehouse 2005, Government of BC 2004).  The MPB epidemic exacerbates the 
spring scenario by reducing the live forest canopy, thereby increasing the amount of precipitation that 
reaches the ground (snow and/or rain), and by reducing the amount that would be used when trees are 
alive (Winkler et al. 2007).  A reduced canopy also means increased frequency and intensity of rain 
reaching the snow in early spring resulting in more rapid melting and stream flow response.  Due to more 
water in ditches, culverts, at stream crossings, in stream channels, and in rivers, the potential for flooding 
and erosion is increased.   
 
Pools (and complex stream channel habitats) are critical to the survival for a fishery.  Salmonids flourish 
in a stable well-structured channel.  Live tree and shrub roots along streambanks, combined with fallen 
trees and boulders in channels, are the main structuring elements that stabilize channels and dissipate 
erosive energy.  An extreme event can disrupt these stabilizing elements resulting in channel erosion, 
downstream deposition, and channel size change (i.e., wider, elevated, downcut, and/or laterally 
migrating).  Under a stable climate and disturbance regime (in naturally vegetated watersheds), channel 
disruptions and channel stabilizing processes are in a dynamic equilibrium.  Plant rooting processes 
coupled to dead wood inputs restabilize channels during years without disruptive events (Gregory et al. 
1991).  Well structured channels are resistant to disruption.  Few, if any, fisheries biologists would argue 
against the net benefits of a pulse of deadfall entering a channel.   
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The MPB-influenced hydrology coupled with climate-induced higher spring flows can result in an 
increased frequency and intensity of channel disrupting events which can last decades.  Hydrologists 
commonly state that a 25% equivalent clearcut area (ECA) is the threshold whereby stream channel 
damage can be outside of this disruption repair dynamic (i.e., a stability domain).  However an increased 
frequency and intensity of flood events shortens this repair phase.  Thus the channel destabilizes and 
perhaps unravels (i.e., widens, downcuts, shifts location, transports sediment, deposits and plugs channels 
in lower reaches).  Besides consequences for fish reproductive cycles, more frequent and intensive high 
flow events also have consequences for human structures such as ditches, roads, culverts, bridges, 
agricultural fields, and buildings. 
 
If beetle-attacked stands are left to deteriorate naturally, hydrologic change associated with interception 
and snowmelt will be gradual as trees turn from green to red, drop their needles, lose fine branches and 
eventually fall to the ground.  At the same time, understory vegetation will be releasing and/or 
establishing due to increased light, nutrients, and moisture.   

4.2.2 Hydrology and Large-Scale Salvage Harvesting 
In contrast to a slow natural deterioration and recovery process, salvage logging can result in an 
immediate change to a hydrologic system (Winkler et al. 2007).  For example, removing dead pine 
structures eliminates any shade or interception benefits, even those provided by fallen and/or elevated 
horizontal stems.  Logging also affects hydrology through damage or removal of live non-pine and 
understory vegetation (such as seedlings, saplings, shrubs) which pump moisture to the air.  In addition, 
logging increases the snowmelt influence of the wind (Uunila et al. 2006).  Site preparation treatments, 
herbicides, and removal of small and large woody debris also influence rates of erosion, transpiration, 
snow accumulation, and melting.  Plus, subsurface water is intercepted and converted to stream flow by 
roads, ditches, and skid trails, further exacerbating the MPB-generated hydrologic response.     
 
At the stand scale, the initial hydrologic effects of logging are expected to be greater than the initial 
effects of beetle kill alone.  Modeling in a Forest Practices Board (2007b) study (The Effect of Mountain 
Pine Beetle Attack and Salvage Harvesting on Streamflows) showed a potential for a 30% increase in 
peak flow above that contributed by the MPB due to salvage.  However, it is possible that, with prompt 
reforestation, the duration of hydrologic change will be reduced in regenerating clearcuts relative to 
unsalvaged pine stands.  But this effect depends upon the amount of live understory and pine/non-pine 
survivors that release.  Hydrologic recovery will take between 30 and 60 years (Maloney 2005).  More 
research is needed. 

4.2.3 Opportunities to mitigate the hydrologic impact  
Measures suggested to mitigate the effects of MPB salvage on hydrologic processes include (Winkler et 
al. 2007): 

• Salvage in stages by using a variety of cutting intensities and retention strategies distributed over 
the landscape, to desynchronize runoff. 

• Minimize harvesting in riparian areas to retain live roots and channel stabilizing wood 
recruitment. 

• As much as possible through patch retention protect and retain non-pine species and advanced 
regeneration including deciduous species. 
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• Leave fine and coarse woody debris in openings to improve interception, delay surface runoff, and 
in the long term, increase soil moisture holding capacity (and soil carbon). 

• Construct, inspect, and maintain roads and road infrastructures to accommodate climate change 
(more frequent and intense runoff events). 

• Increase inter-agency and public communication to garner support and facilitate Best 
Management Practices.   

• Use multi-disciplinary approaches (input by experts) to insure long-term perspectives, planning 
for multiple benefits, and to minimize risk. 

4.2.4 Trends—increased flooding and water shortages 
Atmospheric trends indicate that climatic ecosystems are out of balance and projected to get worse. 
Climate change scenarios project increasing summer drought and lower summer stream flows, even 
though annual precipitation and spring flooding is projected to increase.  These responses vary depending 
upon location.  This variability can be partially explained by:  

• Earlier runoff and therefore earlier drainage of stored soil moisture.  
• Shorter, warmer winters translates to earlier faster snowmelt especially in beetle-killed 

watersheds. 
• Longer summer evaporative season. 
• Higher transpiration rates and seasons in forested and recovering watersheds. 
• Greater evaporative demand at the soil surface especially in beetle-killed and denuded landscapes. 
• Higher average air temperatures and air moisture holding capacity. 

4.2.5 Some compounding consequences for water availability 
Consequences for water availability include: 

• Lower summer flows and drought-prone summers result in more irrigation demand.  
• Higher air temperatures and lower stream flows result in higher stream temperatures. 
• Lower water tables, greater demand on aquifers, reduced capacities of domestic wells. 
• Cold water dependent fisheries are likely to decline (e.g., salmonids) while warm water fisheries 

will benefit. 

4.2.6 Recommendations 

RECOMMENDATIONS  
Topic: 
 

Forest hydrology and ecological imbalances due to MPB epidemic and 
climate change. 
 

Issues: 
 

High ECAs, spring flooding, increased channel damage, increased 
agricultural damage, fish habitat damage, infrastructure damage (buildings, 
road crossing and drainage structures), late summer drought, reduced soil 
water, ecologically stressed ecosystems. 
 

Objective: 
 

Mitigate the hydrological impacts of climate change, the MPB outbreak, 
and associated salvage activities.  
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Strategies: 
 

1) Identify, map, and prioritize hydrologically sensitive watersheds. 
2) Immediately begin implementation of mitigation practices 

recommended by Winkler et al. (2007) on the most sensitive 
watersheds. 

3) Document and implement a more comprehensive set of best 
management practices (BMP) to mitigate risks of increased flooding and 
to speed hydrologic recovery. 

4) Support other MOFR or MOE initiatives related to watershed 
protection. 

5) Immediately implement Chief Forester’s recommendations on stand 
level retention for all salvage harvest areas.   

6) Consider strategies to improve upland and riparian water storage (create 
wetlands, beaver management, create impoundments) 

7) Set aside one entire beetle impacted watershed for research purposes 
8) Develop forest, rangeland, and agriculture water conservation strategies 
9) Consider workshops on streambank stabilization, willow planting 
10) Investigate, monitor, and report to Chief Forester annual impact of 

disturbances on hydrology. 
11) CCBAC II to collaborate and offer letter of support to MOFR (public 

education, policy change initiatives as needed). 
 

Benefit: 
 

Reduction in flood risk, reduction in flood damage, improvement in water 
availability, enhanced hydrologic recovery, adaptation strategies, improved 
awareness of large ecosystem changes.  Careful work to reduce 
hydrological impacts will increase the sustainability of other values 
represented by CCBAC strategies including agriculture and tourism  
 

Timeframe: 2008, ongoing 
 

Responsibility: MOFR, MOE, 
MOAG 

Cost: in house 

 
 

4.3 WILDLIFE AND THE MOUNTAIN PINE BEETLE 

4.3.1 Introduction 
Numerous respondents to the inventory (such as trappers, guides, recreationists, hunters, and wildlife 
advocates) expressed concern regarding the MPB epidemic and large-scale salvage impacts on wildlife.  
The Guide Outfitters Association suggested there would be a heavy impact on wildlife (game animals) 
due to the scale of proposed harvesting.  To mitigate these impacts, outfitters requested that riparian 
retention should be enhanced especially around important wetlands and stream/river corridors, and they 
felt that landscape connectivity be planned at all scales.  Outfitters were also concerned about the impact 
of new roads into pristine roadless areas and recommended at a minimum that roads be removed 
(recontoured and planted) or closed after harvesting.  In addition, they also were concerned about the 
harvesting of blocks with a large portion of non-pine and the negative impact of herbicides on browse.   
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Both Trappers Associations in the region reiterated the need for enhanced riparian protection.  They also 
suggested retaining buffers around valuable talus slopes and rock outcrops, as well as enhanced 
protection/retention on north-facing slopes.  They would like to see understory stands, patches of 
deciduous, and all non-pine conifers protected.  Trappers also recommended that woody debris is needed 
throughout cutblocks especially the large diameter pieces.  They relayed that an experiment by industry to 
return woody debris from slash piles back on to the block by handfuls (the grapple) had created habitat 
and helped reduce the hostility of the clearcut environment.  Another suggestion was to leave woody 
debris in corridors (in order to improve forest floor connectivity) across blocks (as small as 5 m in width).  
This action would be helpful to wildlife usage and aid in maintaining the associated ecosystem processes 
(such as food webs, droppings, spore and seed dispersal, nutrient cycling).   
 
According to Bunnell et al. (2004), the beetle kill itself will potentially benefit 65% of the vertebrate 
terrestrial wildlife in the short term.  Conversely, pine salvage operations are anticipated to have a 
negative effect on at least 35% of the species present.  To retain beneficial effects and reduce negative 
effects, specific actions can be taken at the stand and landscape level (Chan-McLeod 2006, Klenner 2006, 
and see Section 4.5). 
 
Bunnell et al. (2004) estimates that 182 forest-dwelling wildlife species breed in our region 
(extrapolated).  Of this number, 127 are birds and 50 are mammals; four amphibians and one reptile.  
Among these, six are listed as threatened or of special concern.  Four species occur on the 2004 
provincial list of Identified Wildlife: great blue heron, grizzly bear, wolverine, and caribou.  Caribou is 
the species most threatened by salvage logging (Marten 2006) through losses in terrestrial lichens, deeper 
snowpacks, expanded access (snowmobiles, ATVs), and slow lichen colonization following disturbance.   
 
Because lodgepole pine forests are fire-adapted and owe their existence to relatively frequent disturbance, 
some vertebrate species can be expected to respond neutrally or positively to large-scale removal of pine 
forests.  Other species, including many cold water dependent fish, can be expected to respond negatively.  
Increasing shrub cover, increasing amounts of larger downed wood, and protecting advanced regeneration 
would enhance biodiversity and survival by making early seral stages following harvest more hospitable 
(Eng 2004, Martin 2006, Stevens 1997, and see Section 4.5).   
 
Forest practices that reduce riparian habitat, deciduous stands, cavity sites, and older seral stages can 
result in negative effects.  Even relatively small groups of remnant trees (dead or alive) provide gains in 
the number of vertebrate species retained following salvage logging.  Small amounts of standing trees 
(both live and dead) help make larger patches of early seral stages more favourable for some species.  
Leaving all non-pine tree species results in major gains in sustaining vertebrate species.  Such retention 
during logging will benefit (in terms of habitat, food, cover, nesting sites, perch sites, etc.) about 60% of 
the terrestrial vertebrate species present as well as bryophytes, lichens, and non-pest invertebrates 
(Bunnell et al. 2004).   
 
According to the literature, windthrow following logging with scattered retention varied from 4% to 29% 
and the benefits from reserving patches in terms of non-timber values outweigh the losses (Lewis and 
Hartley 2006).  These retention rates were reported for live trees.  When beetle-killed trees drop their 
needles, their resistance to wind (i.e., their sail) is reduced.  The possibility of windthrow is thus lowered.  
Beetle-killed trees are known to remain standing for up to 20 years, but will fall much sooner when high 
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levels of moisture are present.  Therefore, the amount of killed pine trees that remain standing varies 
across the region (Lewis and Hartley 2006).   

4.3.2 Shrubs  
Thirty species of birds nest in or under shrub cover, or use shrubs for foraging (Bunnell et al. 2004).  
Moose, elk, mule deer, white tailed deer, and snowshoe hare all are favoured by shrub cover.  Of the 35 
species of birds and mammals, most are considered habitat generalists or early seral associates.  However, 
for most of these species, habitat is improved when mid- and taller trees are present.  Conducted 
appropriately, salvage logging can benefit as much as 65% of the resident terrestrial vertebrate fauna.  
The presence of groups of taller trees (live and dead) increases the suitability for both shrub users and 
their predators.  Large areas could be harvested, provided non-pine species and small groups of dead pine 
are retained.  Distinctive shrub communities should be protected wherever possible (Chan-McLeod 
2006). 

4.3.3 Downed wood 
In the Cariboo-Chilcotin (extrapolated) 27 species (22 are mammals) are known to utilize additions of 
downed wood (Bunnell et al. 2004).  Marten and fisher use downed wood for denning sites and require 
pieces of larger diameter.  Since large logs are only provided by large trees, such size is not often 
provided by lodgepole pine.  Therefore, retention of larger diameter (i.e. non-pine) species is particularly 
important especially when near riparian areas (Stevens 1997).  Both trappers associations (see 
Inventory—Appendix III) in the region strongly recommended the need for large woody debris to be left 
near riparian areas and across cut blocks in order to improve connectivity and reduce the hostility of the 
clear cut environment. 

4.3.4 Enhanced Retention Strategies for Large-Scale Salvage (Quesnel Forest District) 
Some recommendations in support of the Chief Forester’s guidance for enhanced retention on large 
salvage blocks developed by the Quesnel Forest District (2006) are included below (Snetsinger 2005).  
The Chief Forester calls enhanced retention areas “conservation legacy areas” (CLAs) and their primary 
area of focus is meant to be toward enhanced riparian protection.  These areas can be large enough and 
located so as to facilitate a future harvest.  These measures would increase biodiversity and ecological 
resilience at the aquatic, hydrologic, stand, and landscape levels.  The Quesnel planning guidelines also 
could in general apply to other forest districts in the region and are as follows: 
 

Riparian 

• Treat S6 streams as S4s. 
• Treat management zones RMZs as reserve zones (RRZs) and increase size when values are high. 
• Double riparian widths where values are high (connectivity, non-pine species, hydrologic impact). 
• Consider 100% retention in RMZs of S5s and S6s where directly contributing to fish stream. 
• Where windthrow is high, double width of the RRZ and consider full retention. 

 

Non-pine 

• Place CLAs to capture pockets of unmapped non-pine. 
• Place to capture areas in the CLA with strong sapling pole layer. 
• Consider buffers of dead pine around non-pine reserves. 
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• Consider reserving deciduous species. 
• Planning to maintain connectivity. 

4.3.5 Trends 
Trends in wildlife management across North America are toward coarse filter approaches that manage 
ecosystems instead of single species.  If ecosystem attributes are maintained more or less across the 
landscape (at both stand and landscape levels) then most wildlife will be maintained.  Management trends 
include the following: 

• Managing whole ecosystems to maintain parts and processes as much as possible. 
• Emulating natural disturbance patterns and legacies. 
• Management to maintain near natural levels of biodiversity (structural, compositional, functional) 

in order to maximize resilience. 
• Management to follow the Convention on Biodiversity as laid out at the Earth Summit in Rio de 

Janiero and by the Canadian Forest Ministers. 
• Management that focuses on what to leave as well as what to take. 

4.3.6 Recommendations 

RECOMMENDATIONS  
Topic: 
 

Effects of MPB and associated management activities on future wildlife 
habitats and populations.  
 

Issue: 
 

Maintaining landscape level connectivity and key habitats in MPB impacted 
landscapes. 
 

Objective: 
 

Mitigate the effect MPB and associated forest harvesting on wildlife values.  
 

Strategy: 
 

1. Immediately implement the Chief Forester’s recommendations for 
stand level retention considering the ideas of Klenner (2006) Chan-
McLeod (2006), Bunnell et al. 2004, and Martin (2006). 

2. Assemble a small team of wildlife and forestry experts to advise on 
implementation of this strategy and on how to optimize benefits to 
wildlife and other values.   

3. Map key wildlife habitats at risk in MPB/salvage impacted 
landscapes. 

 
Benefit: 
 

Maintain healthier and more diverse wildlife populations in MPB and 
salvage logged landscapes.  This will positively affect other strategies 
including Tourism and Retention and Attraction.  Maintenance of structural 
diversity will help stabilize populations of problem insects before they get to 
outbreak levels.  Enhanced retention will also benefit midterm timber 
supplies, hydrologic recovery, as well as encourage a more stable and 
heterogeneous landscape.   
 

Timeframe: 2008, ongoing 
 

Responsibility:  MOE Cost:  in house 
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4.4 WILDFIRE RISKS AND MPB                                                               

4.4.1 Introduction 
In western Canada, lodgepole pine under natural conditions is essentially a fire maintained species.  It has 
four successional roles including: minor seral, dominant seral, persistent, and climax.  On climax sites, 
pine is the only species capable of growing (Shore et al. 2003).  At the landscape scale, a mix of even-age 
and uneven-age patches reflect the disturbance history (beetles and fire) as non-stand destroying fires 
combined with the MPB have contributed to a conversion of even-aged stands to uneven-aged stands.  On 
the other hand, high intensity fires create even-aged stands.   
 
In pre-management landscapes (before fire suppression and timber harvesting), landscapes would have 
exhibited a mosaic of even and uneven-aged stands and seral stages.  Pine forests before fire suppression 
would have a range of age classes with only small percentages of pine susceptible to a MPB infestation or 
crown-carrying fire (Shore et al. 2003).  Fire suppression and large-scale harvesting have generated vast 
stands of homogenous structure.  Fire control success has created a three-fold increase in stands 
susceptible to outbreaks.  Management that aims to emulate natural disturbance should model after the 
natural mosaics to reduce the scale of future disturbance (from such vectors as fire and insects). 
 
Fire hazard 
A common notion is that MPB epidemics set the stage for a fire incidence increase.  Studies cited in 
(Romme et al.) suggest that there is small to no relationship between insect outbreaks and subsequent fire 
activity.  Eng (2004) reports that evidence in the literature of increased risk of fire due to a mountain pine 
beetle epidemic is weak and that operations based solely on reducing fire risk are not recommended 
except at the wild-land/urban interface.  Theoretical considerations suggest that bark beetle outbreaks 
actually reduce fire risk once the dead needles fall.  Tree killing insects do not increase the amount of 
fuels in a forest stand; they merely convert live fuels to dead.  Both carry fire under very dry conditions 
equally well.  In summary, crown fire risk would be elevated for a brief time immediately after the peak 
outbreak, but falls to low levels for the next few decades as the canopy deteriorates.  Twenty or more 
years after the outbreak, when all the dead trees have fallen, the fire hazard would return to pre-outbreak 
levels.     

4.4.2 Trends 
Trends in fire management are toward the recognition that fire is an important process in ecosystems that 
cannot be removed without consequences.  Disturbances (both natural and human) and management 
trends include: 

• Wild fires (i.e., intensities, frequencies) are projected to increase as a consequence of global 
warming. 

• Urban interface areas around cities and communities are increasingly at risk to wildfire. 
• Interface fire preparedness campaigns and guidelines are on the increase. 
• Managers are increasingly experimenting with reintroducing fire (prescribed burns) in a safe 

manner so as to reverse the negative consequences of fire suppression. 
• Human disturbances such as clear cut logging are increasingly attempting to emulate fire pattern, 

size classes, and legacies on the landscape. 
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4.4.3 Recommendations  
• Fund studies that teach us about natural processes following fire and the MPB epidemic 

 
 RECOMMENDATIONS  

Topic: 
 

Learning from nature—stand structure changes after 4 epidemics and fire 
in the Chilcotin in the 1890s, 1940s, 1980s, and current time period. 
 

Issue: 
 

Understory presence/absence, release of advanced regeneration, species 
composition change, woody debris dynamics, changes in fire hazard, tree 
fall rates, volume accumulation with time, site productivity, wildlife 
interactions. 
 

Objective: 
 

Increase understanding of natural stand dynamics and ecosystem 
development after pine beetle attack in the past to help design current and 
future MPB treatments. 
   

Strategy: 
 

1) Quantify successional changes in unharvested stands that were 
attacked by MPB three times—last measured in 1987 

2) Support Brad Hawkes PhD project to re-measure plots in 14 pine 
stands in the Chilcotin. 

 
Benefit: 
 

Increased understanding of MPB effects on 14 different stand structures 
including hydrologic recovery, regeneration dynamics, woody debris 
dynamics, fire, mistletoe, and fuels. 
 

Timeframe:  2008 
 

Responsibility;  Canadian Forest 
Service 

Cost: $80k 

 
 

4.5 RETENTION STRATEGIES TO MAXIMIZE ECOLOGICAL AND ECONOMIC BENEFITS  

4.5.1 Introduction 
It will not be possible, or desirable, to harvest all the pine forests affected by the mountain pine beetle in 
B.C. (Eng 2004).  Accelerated large-scale salvage harvesting, if carefully planned, can conserve forest 
values while reducing economic losses.  To many ecologists, natural disturbances are key ecosystem 
processes rather than ecological disasters that require human repair.  Lindenmayer et. al. (2004) explains 
how poorly executed large-scale salvage operations can have negative effects on biodiversity and 
ecosystem processes in four ways: 

• Salvage harvesting can undermine many of the ecosystem benefits derived from disturbance 
legacies; 

• Removal of legacies can have negative effects on taxa that require or benefit from legacies; 
• Salvage logging can impair full ecosystem recovery; 
• Some taxa may be maladapted to the interactive effects of two disturbance events in rapid 

succession.  
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In an ideal world, unharvested stands (or parts of stands) should be left in planned locations in order to 
maximize future benefits to economies, communities, and ecosystems. 
 
Fifty groups responding to the Conservation Inventory suggested enhanced retention to mitigate the 
consequences of disturbances.  Planned retention beyond traditional reserves (such as wildlife tree 
patches, riparian, OGMAs, etc) is new, and tools are needed.  The Chief Forester, when authorizing large-
scale salvage, recommended enhanced retention of up to 25% in order to maintain ecological functions in 
the face of large-scale human disturbance, and to more closely mimic natural disturbance legacies.  The 
specific details of how to distribute, and what functions to focus planning on, were left to local 
determination.  To fill this gap the Quesnel Forest District (2006) and Timberline (2006) have developed 
some concept and mapping tools for the Quesnel District that identify and rank areas where this increased 
retention can have best ecological benefit.  These tools give some guidance for planners, and they should 
be developed for the other forest districts in the region.  
 
In addition, the Nature Conservancy of Canada has embarked on an eco-regional assessment of the 
central interior of B.C. in order to identify areas of high biodiversity value for conservation.  A scientific 
approach will incorporate the MPB, climate change, and ecosystem services and identify 1) threats, 2) 
occurrences of endemic, rare, and at risk populations and habitats and 3) representative terrestrial and 
aquatic ecosystem types (Nature Conservancy Canada 2007).   
 

4.5.2 Large undeveloped roadless areas remaining in the region  
CCBAC commissioned a 2005 study entitled, Identification of Large Areas Relatively Unimpacted by 
Existing Development in The Cariboo-Chilcotin for Temporary Retention.  This study determined the 
location of the remaining large unroaded, unimpacted forested areas (those greater than 2500 ha) in the 
region (Davis 2005).  By knowing the locations, sizes, and attributes of these areas; and assigning a 
ranking in terms of retention value, planners are aided in deciding where to leave MPB killed stands that 
can’t be harvested.  The study, conducted by Davis in association with DWB Consulting, mapped and 
ranked 76 such areas (ranging from 2,395 ha to 88,890 ha, averaging 13,967 ha) that met the criteria.   
 
Because these tracts are of considerable size (>2500ha) and untouched (i.e., no roads or development), 
they possess high biodiversity values and harbour habitat required by wide-ranging wildlife.  These areas 
could be set aside temporarily, while the adjacent harvested landscape recovers (20 to 40 years) hence 
providing multiple benefits to wildlife, tourism, recreation, visual qualities, and biodiversity.  The 
consequences of accelerated large-scale harvest would be mitigated.  A descriptive summary of each area 
and its relative values is included in the Davis report.   
 
Key assumptions used to select and rank the large unimpacted areas include: 

1) Landscapes with high variability in historic natural disturbance pattern have the greatest 
diversity of ecosystem components (i.e., a mix of natural legacies). 

2) Large reserves have a greater capacity to protect more species including wide-ranging 
carnivores. 

3) Without good connectivity planning, it is unlikely that reserves by themselves will be able to 
completely protect a viable population of anything larger than small fur bearers 

4) Reserves with more residual non-pine green structure will have higher wildlife/biodiversity 
value than dead pure pine stands. 
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5) There is a greater need for reserves at low elevation in this region; in the past, large set-aside 
areas have been biased toward high elevation locations.   

6) Roads inside reserves increase the potential for animal harvest, wildlife harassment, introduction 
of invasive species, alteration of animal movement patterns, dust and salt impacts, road kill, and edge 
effects. 

7) According to island biogeography theory large reserves have greater capacity to protect more 
species than multiple smaller reserves. 

8) Planned corridors that connect reserves have the greatest benefit to the largest number of species 
in an increasingly fragmented landscape of island-like habitats. 

 
The maps, the rankings, and the discussion of each of these largely untouched areas provides a valuable 
resource for planners and roundtable groups developing Level I Retention strategies.  These strategies are 
further discussed in Section 4.5.5.  
 

4.5.3 Areas that simultaneously support eight wide-ranging large carnivore species  
In 2005, the Cariboo Chilcotin Conservation Society commissioned a report entitled, Priorities for 
Carnivore Conservation in the Cariboo-Chilcotin Region.  This report identified areas in the region that 
support an array of large carnivores (Carroll 2005).  This carnivore habitat study is largely a by-product 
of a larger study looking at the remaining large carnivore habitats in North America (Carroll et al. 2002).  
This continent-wide study identified the Cariboo-Chilcotin as having some of the best remaining habitat 
for large carnivores on the continent.  The Carroll (2005) sub-study expands on the results of the North 
American study and looks more closely at the Cariboo-Chilcotin region.   
 
Climate change is predicted to dramatically alter the composition and structure of ecosystems worldwide 
(see Section 3.1).  There are two approaches to increasing ecological resilience in the face of climate 
driven ecosystem stressors (e.g., shifts in temperatures, moisture regimes, and natural disturbances such 
as insects, disease, fire, etc.) when planning salvage logging.  One approach is through harvesting 
prescriptions that maintain natural levels of biodiversity (at both stand/operator and sub landscape/cutting 
permit levels), and another is through region-level planning of the location of areas that remain 
unharvested.  If these retention areas are distributed based on the principles of conservation planning, 
they can help mitigate the impact of accelerated harvest on ecosystem processes.   
 
To maximize ecosystem benefits, Carroll’s study models carnivore habitat connectivity needs as 
surrogates for retention planning.  Carroll suggests that the eight large carnivores (including grizzly bear, 
black bear, gray wolf, lynx, cougar, wolverine, fisher, and marten) in the region are indicators for a suite 
of other species and landscape/local ecosystem processes.  The stringent area and connectivity 
requirements of these carnivores make factors affecting their viability illustrative of the link between 
larger regional processes and biodiversity at the local scale.  By modeling their habitat needs, the report 
identifies areas rich in biodiversity.  The complex model used in the study also incorporated a 
vulnerability analysis which assessed the likelihood of habitat change through development. 
 
The areas with the greatest value for carnivore conservation are located in an arc stretching from 
Tweedsmuir Park to Itcha Ilgachuz Park, and then southeastwardly through Nuntsi Park to the Churn 
Creek Protected Area.  Another important area includes the northern edge of the region surrounding 
Kluskoil Lake Park and the larger Blackwater River area.  These priority areas not only conserve 
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carnivores, but also supplement coarse-filter approaches based on vegetation type or biogeoclimatic 
classifications for maintaining high levels of biodiversity.   
 
The report highlights the consequences of losses of connectivity that have occurred in much of North 
America.  As the landscape matrix (the working forest between reserves) becomes developed, the size 
and connectedness of natural areas become increasingly important for maintaining biodiversity.  
According to the author, current reserves alone are generally not large or connected enough to preserve 
viable populations of large carnivores if the matrix becomes unsuitable. 
 
As the landscapes of western North America are more developed through human settlement and/or 
industrial activity, the Chilcotin Region may increasingly become a habitat island for large carnivores.  
Safeguarding connectivity within the region may be key to maintaining the carnivore populations of 
North America (i.e., resulting in intact ecosystems with top predators and a fully functioning food web)  
 
Stakeholders and experts conducting Level I retention planning (see Section 4.5.5) (i.e., those who decide 
where to leave stands that won’t be harvested) can benefit from the maps and analysis contained in this 
study.  A well designed network of refugia should be considered.  By building a network of connected 
reserves, resource managers can meet conservation objectives with a minimum investment of area.  
 

4.5.4 Matrix Management 
The matrix is the non-reserved portion of a forest landscape. This concept has been developed by 
landscape ecologists who believe that conservation of biodiversity is not only a “set-aside” issue (i.e., set 
aside for wildlife, biodiversity, fish, etc.), but rather one that requires a significant effort by forest 
practitioners to leave remnant structure throughout the managed forest (i.e., the cutblocks). 
 
To effectively conserve biodiversity, it is not enough to divide the landscape into harvest and no-harvest 
zones. Under the traditional paradigm, the forest is viewed as habitat (no harvest reserves) or “not-
habitat” (areas available for harvesting).  
 
No-harvest zones (reserves) for British Columbia would include OGMAs, riparian reserves, Goal II areas, 
Parks, wildlife tree patches, wildlife habitat areas, etc.  The remainder of the forest is available for 
logging (i.e., the matrix).   
 
With the emergence of the ecosystem sciences in the 1980s and 1990s (including approaches based on 
conservation biology, ecosystem-based management, sustainable forest management, and the intent of the 
forest certification systems), new forest management concepts and applications have emerged.   
 
Lindenmayer and Franklin (2002), ecosystem science pioneers, suggest that if we are concerned about 
conserving biodiversity, long-term forest health, ecological resilience, and long-term site productivity, we 
need to focus not only on set-aside reserves, but also on multi-scaled ecological management of the 
“matrix.”  With planned protection and retention of key elements in the matrix, we can improve future 
stand resistance, resilience, recovery vigour, and long-term site productivity.   
 
Franklin (1989) suggests that if we retain key elements and processes (at some extra cost), we can ensure 
that numerous long-term benefits are maintained.  When a total-cost accounting is conducted (i.e., long-
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term benefits factored in), any extra cost is more than compensated.  Although a new approach to 
managing ecosystems, matrix management (perhaps variable retention harvesting might be an 
application) is being tested elsewhere in B.C. (including locations such as mid- and North Coast Great 
Bear Rain Forest, Weyerhaeuser on Vancouver Island, Arrow Forest District, and Clayoquot Sound).  
The root idea of matrix management is to manage human disturbances (such as logging) to mimic nature 
within the range of natural variation (such as natural disturbance types, landscape patterns, and biological 
legacies).  Planning what to leave becomes as important as what to take. 
 
There are three principle levels for visualizing and planning for retention: 1) sub-region/landscape, 2) 
sub-landscape/cutting permit, and 3) stand/operator.  In the conservation strategy, we are most concerned 
with Levels 2 and 3.  The planning process can include a list of ecological considerations with both short 
and long-term benefits.  A ranking of those benefits, and a decision-tree toward best-management 
decisions, would guide planners.  Many of the following suggestions have been discussed in Klenner 
(2006), Bunnell et al. (2004), Chan-McLeod and Bunnell (2003), and Chan-McLeod (2006).  They can be 
organized at the three levels. 

4.5.5 Level I—Retention strategies at the sub-regional/landscape unit level 
Level I retention is concerned with the large scale (perhaps watershed, BEC zone, landscape unit, or 
principle use zone) and would need input by relevant industries, fish and wildlife experts, and land use 
stakeholders (such as tourism, ranching, First Nations, etc).  Much of the retention planning at this level 
was completed during the sub-regional management plan (SRMP) processes.  However, because of the 
scale of the MPB epidemic and associated activities, an update is likely needed (and suggested by 
numerous respondents to the inventory).  Considerations should include:  

• Evaluation of appropriateness of current reserve strategies documented in SRMPs. 
• Access management planning (short and mid-term) under multiple considerations. 
• Protection and retention of strategically located large non-roaded intact areas (>2500 ha) as 

mapped across the region by Davis (2005). 
• Protection, retention, and connectivity planning for large habitat areas that have been 

identified as important to biodiversity indicator species such as large carnivores, grizzlies, and 
caribou (Carroll 2005).   

• Visual impact assessments in light of changes (MPB, large salvage) to adjacency, greenup, 
and seral distributions. 

• Landscape level species at risk considerations. 
• Hydrologic impacts, mitigation, and recovery. 
• Potential losses in landscape connectivity (migration/travel corridors, dispersal of organisms). 
• Riparian enhancement as a multiple-benefit mitigation tool in sensitive watersheds. 
• Stands with high or low economic value (either harvested or retained). 
• Areas with high tourism and recreation values. 
• Leaving some sub-watersheds to recover naturally for benchmark and research purposes. 

4.5.5.1 Trends 
Trends in management in North America are toward more collaborative planning with input by experts 
and stakeholders.  Plans that are agreed to by all interested parties have the best chance of harmonizing 
ecological, social, and economic interests.  Trends (both theoretical and conceptual) are toward:  

• Enhanced public participation in land use planning. 
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• Roundtable formats for information sharing, analyzing, and planning. 
• Inclusivity—all interests have a voice. 
• Toward bottom up planning, i.e., integrating sector strategies. 
• Establishing targets to accommodate all values. 

4.5.5.2 Recommendations 

RECOMMENDATIONS  
Topic: 
 

Planned retention and scheduling at the sub-regional/landscape level 
“Level I” and monitoring to ensure that multiple CCLUP values are 
maintained.  
 

Issue: 
 

Overlapping interests—in some areas if not properly planned, accelerated 
harvest can foreclose on seral stage distributions (biodiversity strategy), 
landscape connectivity, tourism based economies, public recreation, 
access management planning, and important wildlife habitat. 
 

Objective: 
 

Careful consideration to address the implications for all CCLUP values 
when designing landscape level practices to address climate change, the 
MPB epidemic, large-scale salvage, and accelerated harvest. 
  

Strategy: 
 

1) Check with stakeholders (wilderness tourism etc.) and experts to see if 
there is a need to revisit SRMPs in light of the accelerated changes on 
the landscape.  

2) If yes, reconvene a roundtable of stakeholders and experts to monitor 
the effects of MPB and salvage plans on multiple values. 

3) Develop access management plans where needed—minimize and/or 
reverse road structure and access impacts on ecosystems and tourism. 

4) Evaluate First Nations ecosystem-based plans for their territories. 
5) Collaborate and review maps and criteria depicting high tourism and 

recreation values (H, M, L). 
6) Insure implementation of current reserve strategies documented in 

SRMPs. 
7) Consider changes in placement of reserves in light of MPB. 
8) Map marginal ecosystems at risk of permanent degradation. 
9) Prior to planning in new areas of operation collaborate and map areas 

with high non-timber values (fish, wildlife, and recreation-based 
economies) (H,M,L). 

10) Utilize data and maps generated by the Nature Conservancy eco-
regional assessment project. 

11) Fund trail clearing before trails are lost to blowdown. 
12) CCBAC II offer letter of support and fund a facilitator for roundtable 

planning. 
 

Benefit: 
 

Best efforts would have been made to sustain ecosystems, wildlife, diverse 
economies, and quality of life values that will attract people to the 
Cariboo-Chilcotin. 
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Timeframe:  2008, ongoing 
 

Responsibility: MOFR, Min 
of Tourism, MOE, ILMB 

Cost $20k for 
facilitator; 
$50k for trail 
clearing 

 

4.5.6 Level II—Retention strategies at the sub-landscape/cutting permit level 
At Level II, retention is determined by industry planners under professional reliance and the Forest 
Stewardship Plan regime.  To make good decisions for the future, tools are needed that list and rank 
ecological/economic benefits specific to each terrain, zone, or discipline.  Some collaboration with 
stakeholders and experts may be needed.  Starting in current operating areas:   

• Evaluate appropriateness of current reserve strategies documented in SRMPs. 
• Map stands (general locations) having a 30% or greater non-pine component. 
• Map stands with an established understory of advanced regeneration. 
• Create a decision tree for planning connectivity across cutting permit and sub watershed 

boundaries. 
• Delineate high value habitats at all scales for occurrences of endemic, rare, and at-risk populations 

and habitats (wetland complexes, talus slopes, winter ranges, deciduous stands, forest floor 
structure). 

• Map areas having operational constraints. 
• Incorporate measures to enhance hydrologic recovery. 
• Research examples of structural legacy planning—many can be found with the Ontario Ministry 

of Natural Resources (OMNR 2001). 
 

4.5.6.1 Trends 
Trends in planning at the landscape level in North America follow the guidance provided by the UN 
Commission on Sustainable Development and the Convention on Biological Diversity and include 
planning disturbances and restoration toward: 

• Restoring or maintaining ecosystem processes. 
• Planning how to maintain connectivity across landscapes in the long term. 
• Modeling natural disturbance patterns and legacies for each unit or zone in the watershed. 
• Planning what to leave as well as what to take (retention strategies). 
• Using a precautionary principle when outcomes are uncertain. 
• Managing for ecological resilience in the face of change and imbalance. 

4.5.6.2 Recommendations  

 RECOMMENDATIONS  
Topic: 
 

Planned retention at the sub-landscape/cutting permit level “Level II”—
planning locations of unharvested MPB killed stands—taking actions to 
maximize benefits to future economies and communities. 
 

Issue: 
 

Evaluating ecological benefits of beetle killed pine stands along with 
short-and long-term timber benefits as a basis for planning to best meet 
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future needs. 
.   

Objective: 
 

Maximize future benefits for all CCLUP values by maintaining 
appropriate dead or partially dead forest stands in planned locations and 
address what to leave at the three distinct levels. 
    

Strategy: 
 

1) Immediately begin implementation of Chief Forester’s 
recommendations for stand level retention (Snetsinger 2005). 

2) Identify and map mature MPB affected stands based on percent pine 
and percent dead.  

3) Prioritize the salvage of MPB affected stands to first harvest those 
with the highest percentage of pine (greater than 70% Pl first) with a 
high proportion of currently dead trees.   

4) Map areas of high, moderate and low timber value (i.e., low volume, 
expensive to operate) as information for making ecological and 
economic tradeoffs. 

5) Broadly map and rank areas with high non-timber value (e.g., riparian 
etc). 

6) Support and/or help fund understory inventories to help planners retain 
secondary structure in certain forest types to help maintain mid-term 
timber supply. 

7) Utilize the list of BEC zones, subzones, and site series with advanced 
regeneration (see Appendix V). 

8) Consider the Ontario natural disturbance emulation guide (OMNR 
2001). 

9) Expand to other districts the recommendations developed in two 
reports in the Quesnel Forest District. 

10) Monitor to see if understory is being protected. 
 

Benefit: 
 

Tools for government and industry planners to make sound choices for the 
future economies and ecosystems. 
 

Timeframe:  2008, ongoing 
 

Responsibility:  Industry, MOFR, 
MOE, ILMB 

Cost:  in house 

 

4.5.7 Level III—Retention and protection at the stand/operator level  
Level III retention is localized at the cut block level and is pre-planned (conceptually with directives).  
However, this retention is mostly in the hands of the operator who should be required to attend a one-time 
only course on ecological harvesting.  Tools need to be conceptual and include operator guidance.  As 
well as, in some cases, tools need to be spatially mapped. The operator has a huge effect on future stand 
trajectories, structure, and health by affecting what is protected and left during operations.  If what is left 
models what follows natural disturbance (somewhat), ecosystem processes will be retained, risks to 
losses reduced, and future stand homogeneity (i.e., susceptibility) will be reduced. The idea is to try to 
mimic natural disturbance legacies (i.e., what is left following a natural disturbance).  Some examples of 
best practices include (from Bunnell et al. 2004, Klenner 2006, and Martin 2006): 
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• Mandatory short course for operators (one day) to explain the benefits and practices of ecological 
forest harvesting. 

• Skidding on trails rather than random to protect as much as possible (germinates, shrubs, full 
length debris, seedlings, saplings, non-merchantable stems). 

• Pre-marking areas of advanced regeneration for protection (see Appendix V).  
• Layout of irregular block boundaries that mimic natural mosaics. 
• Skid to protect significant shrub patches. 
• Leave oversize standing green trees for perch sites and sources of seed, and future woody debris.  
• Protect surviving pine for its genetic resilience.  
• Retain non-pine as clumps or individuals and as alternative source of diverse seed.  
• Leave large woody debris dispersed or in connecting corridors for forest floor ecosystems and soil 

resource processes. 
• Redistribute roadside slash to block using grapple (handful) on each return. 
• Consider partial cutting where non-pine is a large component or to feather edges or to reduce 

windthrow hazard (even if dead). 
• Carefully and thoughtfully implement wildlife tree targets according to their design purpose and 

as indicated in SRMPs. 
 
Government officials (Snetsinger 2007, Snetsinger 2005), researchers (Burton 2006, Eng 2004), 
academics (Martin 2006, Bunnell et al. 2004), and groups responding to the conservation inventory (see 
Appendix III and IV) have urged the protection of stands with 30% or greater non-pine component and/or 
stands with a well stocked understory.  The benefits are numerous and include:  

• mid-term timber supply (Coates et al. 2006);  
• increased interception of precipitation,  
• reduced rate of snowmelt, and accelerated hydrologic recovery (Winkler et al. 2007);  
• wildlife habitat and landscape connectivity (Klenner 2006, Chan-McLeod 2006); and  
• aesthetics (visual quality objectives).   

 
Mapping and/or a decision-ranking system would aid planners responsible for decisions that have a direct 
effect on stand structure and ecosystem function. 

4.5.7.1 Industry Initiatives 
Over fifty submissions to the conservation inventory expressed concern that public land management in 
the face of uncertainties may not be well planned, forward-thinking, conservation-based (see Appendix 
III and IV).  To their credit, Tolko’s FSP (2007) addresses some of these concerns.  In support documents 
found under the section, General Biodiversity Conservation, Tolko proposes to emphasize retention of 
those stands that have a mid-term supply benefit and commits to not harvesting stands with more than 90 
m³/ha of a green component (30 to 50%).  Tolko supports increased retention in large cutblocks because 
of the loss of retention at larger scales due to large-scale salvage.  Tolko also supports the need to protect 
regeneration and plan for connectivity.  These stewardship-based measures are also described in their 
Canadian Standards Association (CSA)-approved Sustainable Forest Management Plan.  However, Tolko 
would likely benefit by landscape-level tools to aid in maximizing benefits of retention (such as maps and 
area-based decision criteria collaborated by experts).  Some participants in the inventory question if the 
good intentions make it to the operational level.   
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4.5.7.2 The role of dead wood in ecosystems 
A few submissions to the Conservation Inventory (see Appendix III and IV) expressed concern that 
beetle-killed wood left and not harvested would be a waste.  Science on the other hand suggests that dead 
wood is key to numerous ecosystem processes (Harmon 1986, Stevens 1997, Franklin 1989, Maser 1988) 
including the base for food webs, nutrient generation, nutrient cycling, soil moisture retention, soil 
aeration, wildlife cover and habitat, and microclimate variation.  According to theory, this retention of 
dead wood in turn translates to future forest resilience, productivity and health.   
 
The ecological roles of CWD described by Stevens (1997) can be divided into four categories:  

1. roles that improve health and productivity of forest trees,  
2. roles that provide habitat and structure for wildlife,  
3. roles that effect geomorphology on slopes and in streams, and  
4. roles that provide long-term carbon storage.   
 

A less hostile and more functional matrix would be the goal (see Section 4.5.4). 
 
The ecology of ants serves as one example of a process requiring dead wood (Higgins and Lindgren 
2006).  Ants are one of the most abundant and ubiquitous animal taxa in the world.  Citing research from 
the Amazon, Higgins and Lindgren suggest that 25% of all animal biomass was found to be ants, and that 
considering vertebrates alone, their biomass was twice that of all others combined.  The contribution of 
ants to ecosystem processes is obviously significant, and their principle habitat is dead wood.  
Contributions made by ants include: pest management, soil nutrient turnover, seed dispersal, 
decomposition of organic material, soil mixing and aeration, as well as food for bears and birds.   
 
Case and Zirnhelt (1998) present a good general discussion on the role of coarse woody debris in the 
forests of Beaver Valley.  This discussion is excerpted below: 
 

Coarse woody debris (CWD), both as snags and downed wood, are important features of the 
forests of Beaver Valley.  An extraordinary variety of organisms are associated with dead trees.  
Not only the conspicuous well known creatures like woodpeckers and squirrels, but huge numbers 
of invertebrates, fungi, lichens, mosses, vascular plants, and microorganisms exploit this pool of 
organic matter and nutrients.  CWD provides habitat for many amphibians, reptiles, birds, and 
small mammals, and in turn play key roles in both aquatic and terrestrial food chains.  For 
example, small mammals such as deer mice, shrews, voles, grouse, chipmunk, squirrels, wood rat, 
ermine, and snowshoe hare (and others) are prey for an array of winged and fur bearing 
carnivores.  During inventories in the Blue Mountains of eastern Oregon (slightly drier climate), 
116 species of birds and 49 species of mammals were found making use of logs (Maser et al. 
1979). Larger mammals such as wolverine, fisher, martin, and lynx (common large furbearers in 
this area) use logs not only for foraging, but also denning, whelping, resting, and hibernating 
(MELP 1988; MELP 1989 a&b).   

 

Inventories across North America suggest that standing CWD (snags) represent 5-10% of the trees 
in a natural forest (Hunter 1990).  The number of species of cavity-nesting birds commonly 
censused in temperate forest ecosystems of North America is approximately 40 (Harmon et al. 
1986).  They often comprise 20-40% of the birds in a forest (Harmon et al. 1986; Hunter 1990).  
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Many feed on forest insect pests thereby helping to keep outbreaks at an endemic and beneficial 
level (i.e., by creating patches, openings, CWD, structural and species diversity, and breaking-up 
vulnerable monocultures) (Perry 1988; Schowalter et al. 1997).   

 

Fallen trees also play a major role in building productive soil environments.  They are reservoirs 
of soil organic matter and fuel for soil enhancing microbial/ecological processes and food webs 
(above and below ground).  Decomposing logs contain essential nutrients, which continue to 
accumulate with the decay process (Harmon et al. 1986).  Nutrients collect and are stored through 
cycling by plant growth and death (mosses, lichens, ferns, seedlings, fungi), and through the gut 
of microbes, invertebrate and vertebrate species that are associated with logs.  Feces, carcasses, 
captured rain throughfall, root exudates, and micro plant litter contribute to this store.  Nitrogen 
concentrations can increase several fold during progressive stages of decomposition, in part 
because of nitrogen fixation1 by free-living bacteria (Maser et al.1988).  Decaying logs also 
absorb and hold significant quantities of water beginning early in the decay process.  This in turn 
contributes to ecosystem productivity during summer drought seasons. 

 

Mycorrhiza means “fungus-root” and it is a symbiotic2 association of certain fungi with the roots 
of vascular plants.  Ectomycorrhiza is a type of root fungus association necessary for survival of 
several families of trees, including the pines, hemlocks, spruces, true firs, Douglas fir and alders.  
These beneficial fungi extend tree root systems, increasing nutrient uptake, water availability, and 
protection from soilborne disease (Kimmins 1987).  Fungi gravitate to and survive in and around 
large logs as they decompose and become incorporated into the soil (Logan and Fletcher 1996; 
Perry 1995).   

 

Fallen trees, as they decay, absorb water, accumulate nutrients, harbour mycorrhiza fungi, and 
become enhanced as a growing medium.  They often serve as “nurse logs” for the establishment 
and growth of seedlings.  The presence of young seedlings, in turn increases habitat diversity for 
invertebrate and small vertebrate animals (Maser et al. 1979).  The flow of plant and animal 
populations, air, water, and nutrients between a fallen tree and its surroundings increases as 
decomposition continues (Harmon et al. 1986).  In this climate a large Douglas-fir log can take a 
long time to completely decay and become fertile soil, all the time providing unique changing 
habitats, moisture, and slow release fertilization.  CWD and snags contribute immeasurably to the 
productivity and diversity of plant and wildlife communities inhabiting the Lower Beaver Valley 
Corridor Ecosystem.  They are important elements of the riparian and upland forests of the 
corridor and should be retained via special management considerations, in order to retain there 
many functions, including their contribution to wildlife habitat diversity. 

 
Bill Chapman, a soil scientist with the Southern Interior Forest Region—Research Section, responded to 
the question, “How important is dead wood in ecosystems?” with the following comments:  

                                                 
1 nitrogen fixation is the conversion of elemental nitrogen (N2) from the atmosphere to organic combinations or to forms 
readily utilizable in biological processes (plant growth)  
2 a symbiotic association is a close association between different species, usually for mutual benefit 
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From a forests perspective, there is no such thing as waste wood.  Trees are a very aggressive 
domineering life form and when they are killed en masse as in the MPB epidemic, many 
organisms rejoice.  A vast amount of nutrients and energy are released in decaying trees, which 
results in a burgeoning of life in the forest (and it is still a forest even if the trees are dead)...  
 
The trees dying phase of a forests life, is not a tragedy, it is a time of renewal.  Tree diseases and 
pests decline significantly in this phase.  Species that are more adapted to this phase, burgeon.  It 
is normal and natural for there to be periodic and cyclical pulses of woody debris inputs in to 
forests—fire being the most commonly known source of these cycles…   
 
Besides an incomprehensibly large contribution to global warming, the consequence of large-scale 
salvage is that those organisms that depend on woody debris are being decimated over an 
unprecedented geographic scale due to harvesting and debris burning on this unprecedented scale.  
A further consequence of this will be that the next forest will be less productive because of 
decline in soil quality and increasing incidence of disease and insect outbreak.  We have no idea 
how many organisms may be extirpated from large portions of their range. 
   

4.5.7.3 Dead wood vs. fuel for bioenergy—a precaution 
For decades, the importance of fire in ecosystems was not well recognized.  In the MOFR zeal to protect 
resources, fire suppression was the norm.  However due to the evolution in the understanding of fire 
ecology, we now know that removing fire processes has contributed to ecosystem destabilization and the 
MPB epidemic (Eng 2004).  A similar finding could be the result of removing any major component or 
process from an ecosystem—caution is warranted.   
 
The idea that all dead pine is waste wood that should be fully utilized is worrisome from an ecological 
perspective; this tenet is a dangerous one for healthy ecosystem function.  This full-utilization attitude 
could result in a bio-fuel industry that considers most or all dry wood to be waste and is therefore fuel.  
Economic pressures to collect all “waste” wood could also come to bear.  Often, short term economic 
interests tend to prevail since we cannot easily see the long-term consequences.  We must remember that 
ecosystems are systems where thousands of processes have achieved a balance and interact to produce 
self maintaining forests.  We should not make major changes to ecosystem function by removing too 
much of a principle component such as dead wood—we must guard against such management practices.  
 
As a precaution, we must ask the question, “How much dead wood is needed to feed important soil 
animals, to maintain soil moisture holding capacity, to feed food webs and nutrient cycling processes, and 
to provide substrate habitat for forest floor ecosystems?”  As happened when we removed fire from 
ecosystems, there could also be future consequences from removing too much dead wood from nature’s 
processes.  We should be careful how we view dead pine trees.  Are they a boon to ecosystems as 
expressed by the soil scientist, or fuel for the economy?  There are trade-offs and costs to factor in when 
doing full-cost accounting.   
 

4.5.7.4 Trends 
Increasingly, North American resource managers are realizing that legacy retention is just as important in 
the planning process as the disturbance itself.  We, the managers who have designed human disturbance 
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(such as cut blocks), for some time now (perhaps two decades), have understood that we need to mimic 
natural disturbance when we plan.  What we have been slow to realize is that the legacy that follows a 
disturbance is just as important to plan for as the disturbance itself.  Legacies play a key role in 
determining the characteristics of the recovering forest, i.e., its structure, composition, and function.  
However legacy retention is emerging as a part of the planning process in numerous jurisdictions.  For 
example, forest management prescriptions in Ontario include retention of: 

• Scattered green trees especially large windfirm individuals which provide seed, shade, perches, 
buffer the wind, and eventually fall over as future woody debris.  

• Patches of trees as islands or peninsulas. 
• Snags, litter, and coarse woody debris. 
• Small unmerchantable trees, poles, saplings, and advanced regeneration. 

  

4.5.7.5 Recommendations  

 RECOMMENDATIONS  
Topic: 
 

Retention and protection at the stand and operator level. 

Issue: 
 

Stand prescriptions and operator attitudes shape the future forest in terms 
of structure, composition, health, resilience, and productivity. 
  

Objective: 
 

To encourage a light foot print during operations and to maximize 
structural and compositional diversity (and processes) in the new stand, 
we should protect and retain a variety of residual structures. 
 

Strategy: 
 

1) Skid wood on skid trails rather than random to avoid running over 
undersized non-target stems and species. 

2) Premark patches of advanced regeneration for protection (see 
Appendix V). 

3) Leave other species (non-pine) for source seed and enhanced structure 
in the new stand. 

4) Retain surviving live pine for genetic resilience passed to pine off 
spring. 

5) Leave large trees dispersed for seed, wildlife, and future woody debris. 
6) Leave all non-merchantable stems (deformed, white rot, poor lumber 

quality). 
7)  Implement WTP targets according to functional intent and as 

indicated in SRMPs. 
8) Determine and leave a specified volume of CWD throughout cut 

blocks to emulate natural disturbance legacies. 
9) Return slash back onto block as practiced in Ontario. 
 

Benefit: 
 

Increased heterogeneity, reduced risk to ecological integrity, complexity, 
in new stand, enhanced resilience, and reduced future susceptibility to 
disturbance (insects, pathogens, catastrophic fire). 
 

Timeframe:  2008 and onwards Responsibility: Industry Cost: in house 
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4.6 SILVICULTURE—NATURAL AND ASSISTED NATURAL RECOVERY OF BEETLE KILLED 
FORESTS  

4.6.1 Introduction 
The composition, structure, diversity, and pattern (homogeneity) of the regenerating forest are in large 
part determined at harvest, depending upon what is retained and protected, e.g., seed trees and patches, 
advanced regeneration, live tree retention (species, sizes, distribution), and dead wood structures.  In the 
Silvicultural Considerations Section of the report, Forest Management Guide for Natural Disturbance 
Pattern Emulation, the Ontario Ministry of Natural Resources describes their preferred methods of 
regeneration as both natural and assisted natural (OMNR 2001).  These methods are aligned with their 
adoption of the principles of ecosystem-based management.  The management goal is to emulate natural 
disturbance patterns and legacies in the regenerating forest in order to maintain ecosystem processes and 
natural levels of biodiversity on every hectare, and to manage forests as ecosystems.  This coarse filter 
approach has been a major shift in thinking and follows the trends initiated by the Convention for 
Biological Diversity treaty.  We use the term “natural and assisted natural” as a title for this section on 
silviculture in order to follow Ontario and Alberta’s lead in promoting nature-based management in the 
Cariboo. 
  
Licensees in the Cariboo-Chilcotin are experts at regenerating harvested sites through natural 
regeneration, artificial regeneration, or a combination thereof.  Taking into account the management of 
forests to insure future ecological resilience and reduce susceptibility in the face of changes, forest 
planning for renewal should incorporate measures that optimize complexity or emulate natural 
disturbance legacies in the regenerating forest.  Stands that are diverse in composition, structure, and 
pattern on the landscape are known to be more resistant to epidemics and fire (Perry 1988).  Changes in 
species composition (i.e., conifer to deciduous); variability in stand densities (i.e., crowded to more 
open); variability in the understory (in terms of spatial arrangements and heights); and variability in age 
classes can all be barriers to the spread of disturbance by reducing stand susceptibility.  Large clearcuts 
without structural retention tend to generate a homogenized new stand.  Planning that results in a more 
heterogeneous stand and landscape will improve habitat, wildlife usage, resistance to disturbance and 
ecological resilience.  Consider site specific trials that will enhance structural diversity in the recovering 
forest.  These trials include:   

• Lobbying government for variable stand stocking densities.  
• Planting to achieve a patch-like initial stand configuration to fill in naturally during succession 

(may mean a change in rotation age, AAC, and seed tree retention). 
• Making deciduous species acceptable and preferred everywhere or on portions of the landscape. 
• Modifying stocking surveys to better accommodate open patches within forest configurations. 
• Lowering the minimum stocking standard significantly for percentages of cutblocks. 
• Extending late free growing dates and extending the rotation ages for areas on the landscape. 
• Protecting advanced regeneration and retain seed trees as individuals and patches. 

 
The Ontario Ministry of Natural Resources practices ecosystem-based management (OMNR 2001).  
Their aim is to emulate natural disturbance pattern and legacy.  One planning requirement is the 
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estimation (using historic data, photos, etc.) of the natural disturbance (i.e., pre-fire suppression regime) 
frequency by size class for each forest planning unit.  Another requirement is the determination of the 
percent of area within a unit containing an understory intermediate canopy structure (i.e., saplings, poles, 
sub-canopy stems).  These estimates of pre-management structural variation (including horizontal and 
vertical diversity) are combined to form a template.  The approved template then guides the planning of 
cutting patterns and retention into the future for that unit.  Forest structure, composition, and pattern 
objectives set for individual forest management units must move towards the estimated pre-management 
condition of natural forest condition while in the realm of natural variation.   
 
Benchmark areas are established for each unit serve as information “libraries,” templates, and research 
areas for designing cutting strategies that emulate natural disturbance patterns and legacies.  The size of 
openings created must model after the size distributions that occurred historically (i.e., fires were often 
small and sometimes large (260ha)).  The separation distances between and amongst different sized 
clearcuts (e.g., 200 m) varies depending upon size of opening.  Large openings require greater separation 
distances.  This approach represents a partial application of the coarse ecological filter planning scenario.  
Also required for the emulation of natural disturbance is knowledge of the historic disturbance regime 
(i.e., fire pattern) on each management unit (including watershed, aspect, site series, etc.).  These 
procedures result in a guide for prescribing cutblock sizes shapes and distribution.  The understanding of 
the natural pre-suppression fire regime enables a more accurate emulation of natural disturbance.  The 
aim is to simulate fire pattern and fire legacies.    

4.6.2 Dwarf mistletoe  
Dwarf mistletoes (DM) are parasitic seed plants that attach to and affect several coniferous tree species in 
forested ecosystems of B.C.  These plants have been an integral part of forest ecosystems for twelve to 
twenty-six million years, and they have economic as well as ecological effects—both negative and 
positive.  The parasite induces a localized swelling of bark and wood.  It can grow buds and branches into 
excessively dense clumps called witch’s brooms.  Negative effects of dwarf mistletoe include reduced 
tree growth, lowering of wood quality and reduced stand volume.  The positive effects are ecological and 
associated with diversification of stand structural, food for numerous birds and mammals, and nesting 
sites or cover for a variety of wildlife.   
 
Dwarf mistletoe survives only on live branches or stems.  It dies when the branch or stem dies as in the 
case of death caused by fire, logging, MPB, etc.  The infection spreads to other stems when the fruits 
swell and under pressure eject the sticky seeds which attach to needles or branches of an adjacent tree or 
seedling.  Within even-aged stands, DM spreads about 1 to 1.5 meters per year (Province of B.C., Forest 
Practices Code 1995b).  The spread is a little further and faster in less dense stands.     
 
Historically, fire has been the main ecosystem process restricting the extent of mistletoe-infected stands.  
Because fire would always leave some surviving patches or corridors, mistletoe always had a place on the 
landscape.  However, small and large areas would periodically become mistletoe free due to the 
sanitizing effect of wildfire.  Recent surveys in the US west indicate that between 17 and 60 % of stands 
are mistletoe-infected (i.e., Idaho 21%, Montana 35%, California 17 %, Utah and Wyoming 60%, 
Colorado and Wyoming 51%).  Thus 40-83% of stands were mistletoe free (Hawksworth and Johnson 
1989).  In the Chilcotin, we can also expect to find a percentage of stands that are mistletoe free.   
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The impact of mistletoe on timber supply is variable depending upon percent of stands infected and the 
infection rating.  A six-class rating system is used to determine the severity of DM infection on a tree.  
The rating system is based on three levels of visible infection (0 being none) occurring in three separate 
parts of the crown (FPC Mistletoe Guidebook 1995).  The sum gives a rating from 0 to 6.  A light 
infection has a rating of 1-2, moderate is 3-4, and severe is 5-6.   
 

4.6.2.1 Timber volume loss due to DM 
A study, cited by Hawksworth and Johnson (1989), states that after 70 years of infection, radial growth of 
measured stands were reduced about 35%, while lightly infected trees (rating 1-2) had no discernable 
reduction in growth.  In another study, tree growth in class 5 and 6 (severe infestation) was reduced 25% 
and 46% in open stands, and reduced 10% and 24% respectively in dense stands.  In summary, low 
intensities of DM have no measurable effect on radial growth, and the threshold where effects occur 
seems to be at around class 3 or about when half of the crown is infected.  For intermediate or suppressed 
trees in the crown, growth loss may only be detected when the rating class is 5 and 6.  Based on 151 
plots, stand mortality increased in DM infected stands by 4 to 7 % depending upon infection class 
(Hawsworth and Johnson 1989). They cite an Alberta study that looked at changes in height growth, 
where heavily infected trees were slightly shorter on dry sites but not changed on wet sites. 
 

4.6.2.2 Ecology of DM 
Research on the ecology of DM is limited.  Some ecological factors that are important in mistletoe 
distribution and abundance are discussed below.  Comparing several studies, Hawksworth and Johnson 
(1989) concluded that it is very difficult to see any relationships with plant associations or habitat types.  
However, they did find more DM abundance occurring on ridges and to a lesser extent on slopes.  The 
lowest levels of abundance occurred on the bottomlands.  They also found that DM did not occur in the 
upper 150 m of the lodgepole pine elevational zone.  Apparently the growing season at this elevation is 
not long enough for the fruits to mature before a killing frost in the autumn.  They also found that volume 
loss was less on better growing sites.    
 

4.6.2.3 Ecosystem values 
Very little research has been conducted on the effects of DM on non-commodity values.  An ecosystem-
based approach would ask the question, “What roles does DM play in ecosystem function?”  The first 
obvious role would have to do with improving diversification of stand and landscape level structures 
(such as snags, cavities, perch sites, debris, and forest floor vegetation).  Studies, cited by Pollock (1995), 
found higher levels of wildlife abundance in mistletoe infected stands.  Canopy openings, higher light 
levels, snag abundance create new niches for more variety in the plant and animal communities.  At the 
tree level, contributions by DM include witches brooms and snags both of which are used by numerous 
wildlife species for nesting, roosting, and cover.  The fruit, foliage, and pollen of dwarf mistletoe are a 
food source for many birds, insects, and mammals (Pollock and Suckling 1995).  Squirrels have been 
observed feeding on the infected bark.   
 
There are a number of animals that have been observed eating the fruit of mistletoe including elk, deer, 
squirrel, grouse, pygmy nuthatches, and mountain chickadees.  The foliage and berries have high 
nutritional value.  Infected branches bud out earlier in the spring providing food for certain insect groups 
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and therefore insectivores.  At least ten species of insects feed on lodgepole pine dwarf mistletoe, and 
those species in turn become food for higher organisms.  Brooms provide good cover for the nests of 
birds and squirrels—the nests are well hidden within dense foliage.  In the Southwest, studies have 
documented that brooms were being used as nests or cover by Coopers hawk, great gray owl, long-eared 
owl, northern goshawk, and 12 other avian species (Pollock 1995).  Where brooms were abundant, bird 
diversity was high; where they were absent, diversity was low.  Three species of squirrel are known to 
use brooms as nests.  Snags created by severe mistletoe infestation are also correlated with bird diversity 
and abundance. 
 
Fire suppression, livestock grazing and poor logging practices (partial cutting) have contributed to the 
spread of DM.  In addition to conventional methods of managing mistletoe (such as clear cut harvesting), 
managers should consider maintaining mistletoe on some sites within its natural range.  Keeping in mind 
the consequences of widespread fire suppression, we should not be removing such processes as mistletoe 
infestations from ecosystems before we fully understand their natural roles.  Consider: 

• conducting ground and aerial surveys to determine extent of infection (intensity and distribution) 
and review past mistletoe surveys;   

• leaving mistletoe to function in its natural role over a percentage of the landscape in order to 
mimic the endemic infestation pattern which occurred before routine fire suppression;  

• retaining well-advanced regeneration when infection class is low thus creating a leave/harvest 
design mosaic that maximizes economic and ecological benefits (through total cost accounting). 

 
In general, we should manage ecosystems rather than biota, using natural disturbance emulation (within 
the realm of natural variation) as a guide.  We must give what to leave as much consideration, if not 
more, than what to take.  We need to set aside benchmark areas for learning.  
 

4.6.3 Recommendations for silviculture and harvesting 
RECOMMENDATIONS  

Topic:  
 

Silviculture—natural and assisted natural regeneration for areas west and 
east of the Fraser River. 
 

Issue: 
 

Large uniform plantations following conventional harvesting lack structural 
complexity typical of a regenerating new forest following natural 
disturbance. 
 

Objective: 
 

To enhance diversity resilience, and resistance in a regenerating forest after 
salvage. 
 

Strategy: 
 

1) Create a leave/harvest design mosaic that emulates natural disturbance 
and natural disturbance legacies (i.e. fire). 

2) Conceptualize and verify from maps and old air-photos (from before 
fire suppression practices) a natural disturbance pattern template at the 
sub-watershed and site series level. 

3) Leave/protect non-pine individuals and patches (overstory and 
understory) for diversity and perhaps future harvest. 

4) Leave some biologically-based predetermined number of dead 
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structures standing and down for wildlife, forest floor, and soil 
processes. 

5) In climax pine stands, leave/protect live mistletoe midstory and 
understory pine structures as much as possible when infection class is 
1-3 and when other tree species are missing.  This action may require 
approval by the District Manager for some volume loss during rotation 
and for modification of free-to-grow standards. 

6) Consider leaving mistletoe for its ecosystem functions on portions of 
the landscape. 

 
Benefits: 
 

Increased resilience, resistance, productivity and biological activity in the 
plantation. 
 

Timeframe: 2008, ongoing Responsibility: Industry, 
MOFR  

Cost: in house 

 
 

4.7 INVASIVE SPECIES  

4.7.1 Introduction 
Invasive plants are an economic, environmental and social issue.  Invasive plants are defined by the 
Invasive Plant Council of BC as a plant species that have the potential to pose undesirable or detrimental 
impacts on humans, animals or ecosystems.  The term weed is more general, and describes any plant that 
is unwanted in a particular area, and can include native species.   
 
In 1995, an estimated 100,000 ha of grassland and open forest were infested with a variety of invasive 
plant species, and at least 10 million ha of crown land were susceptible to invasion.  However no 
comprehensive survey has been conducted (Forest Practices Board, 2006a). 
 
The Cariboo Regional District Invasive Plant Management Program states:  

• If allowed to infest the total susceptible grassland area in Western Canada, the potential economic 
loss could climb to over $58 million, which would have devastating impacts on the cattle industry.  

• Second only to habitat loss, invasive species are among the biggest threats to biodiversity. 
• If involved in an activity, such as logging and road construction, which can disturb the top soil 

layer, immediately reseed disturbed areas (Cariboo Regional District 2007b). 
 

4.7.2 Why are invasive plants a problem? 
Invasive plants pose problems for the following reasons: 

• Profuse reproduction by seed production and/or vegetative parts. 
• High survival and seed production under adverse environmental conditions. 
• High photosynthetic rates which leads to rapid growth. 
• Early maturation. 
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• Long seed dormancy and periodic germination to ensure establishment during favourable 
conditions. 

• Many invasive plants have few or no natural predators. 
• Climate change and increased soil disturbance due to roads developed for beetle salvage. 
 

Weed control legislation is amongst the oldest in Canada, dating back to the late 1800s.  Weed control 
has traditionally fallen within the realm of agriculture, as farmers and ranchers feel the immediate impact 
of invasive plants through reduced crop and/or forage yields, and increased costs of control.  While this 
situation is still the case, it is now recognized that invasive plants affect biodiversity and the functioning 
of ecosystems, economic sectors beyond agriculture, and communities and society in general.   
 
Invasive plant management has traditionally been undertaken by different government agencies at the 
federal, provincial and local levels.  The 1990s and this decade has seen a more collaborative effort 
amongst all stakeholders with an interest in invasive plants, aimed at coordinating resources and 
management efforts.  This has included the formation of the Cariboo Chilcotin Coast Invasive Plant 
Committee (CCCIPC) in 2006.   

4.7.3 Invasive plants in Cariboo-Chilcotin 
 
A complete list of invasive plants occurring in B.C. is included in Appendix I.  The top five are listed 
below: 

Top 5 existing invaders: Top 5 new invaders to watch out for: 
Spotted Knapweed Marsh Plume Thistle 
Diffuse Knapweed Field Scabious 
Leafy Spurge Blueweed 
Dalmation Toadflax Sulphur Cinquefoil 
Orange Hawkweed Hoary Alyssum 

 

4.7.4 An example of an invasive plant—Knapweed  

4.7.4.1 Environmental Loss 
Knapweed is highly competitive, capable of invading grassland sites to the exclusion of native vegetation.  

Livestock and wildlife such as elk rely on range grasses and herbs for up to 80 per cent of their diet.  
Knapweed encroachment can destroy the forage base resulting in a significant decline in forage for 
domestic and wild animals.   

Over 40,000 hectares (100,000 acres) in B.C. are knapweed-infested.  This infestation reduces forage 
potential by up to 90 per cent.  There is a potential in B.C. for knapweed to spread to 1.0 million hectares 
(2.5 million acres) of grassland range and undetermined areas of fringe forest.  

If spread to its ecological limit, knapweed could infest up to 8 to 10 million hectares (20 to 26 million 
acres) in western Canada.  
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4.7.4.2 Economic loss 
To date, knapweed has resulted in an economic loss of over $400,000 annually in equivalent hay 
production in B.C.  If knapweed spread to its limits, that figure could climb to over $13 million annually 
(from BC Ministry of Agriculture and Food). 

4.7.5 Sources of invasive plants 
Sources are numerous, but generally include the following: 
 Garden centers and the nursery and landscaping industry—either selling plants, wildflower seed 

packages, and bird seed. 
 Gardeners through their gardening activities. 
 Spread by human activity, such as heavy equipment involved in forestry, engineering, road building, 

and agriculture; movement of gravel from infested gravel pits; and recreation activities through seeds 
and plant parts attached to clothing and equipment such as ATVs and bicycles. 

 Spread by human activity is exacerbated where mineral soil is exposed, such as the development of 
roads, skid trails, and logging activity.   

 Spread by human activity is exacerbated where there is an opportunity for continuous movement over 
long distances such as highways, roads, railways, and utility corridors such as power lines and 
pipelines. 

 Natural dispersion of seeds by wind, domestic and wild animals, and birds. 

4.7.6 Climate change influences (short and long-term) 
Impacts of climate change on invasive plants are not well understood.  It is anticipated that species 
limited by cold winters will be more able to establish in the Cariboo.   
 
Warmer temperatures, large clearcuts, more wind, more roads, and more traffic (e.g., with increased 
forestry activity) favours the spread of invasive weeds.  If climate change disfavours a native plant 
species because of increasing stress, the native plant will lose its competitive advantage.  Plants with 
short life cycles (i.e., annuals, invasives) will be more able to adapt to changing conditions (i.e. producing 
a new plant each year facilitates genetic adaptation).   
 
Weeds and invasive plant species are usually pioneering species that thrive on niche opportunities (i.e., 
they respond to soil disturbance) and follow the retreat by a maladapted long lived plant suffering in a 
changed-climate circumstance.  A warming climate is projected to favour noxious weeds. 

4.7.7 Educational needs and what is being done 
 
The Cariboo Regional District has educational material on invasive plants, and also offers school 
programs for children.  The Invasive Plant Management Coordinator has a variety of brochures and is 
available to discuss projects.  The CCCIPC has created a draft communications plan, with the purpose of 
education.  Implementation of these activities will commence in 2007. 

4.7.8 Preventative measures 
 
It is widely understood by invasive plant managers that prevention of infestations is the most effective 
and least expensive method of managing invasive plants.  Preventative measures include practices that 
ensure invasive plants don’t get transported out of infested sites, and include basic steps such as 
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washing/cleaning seeds and vegetative material off vehicles, equipment and clothing.  Educating people 
about what invasive plants are is also preventative.   

4.7.9 Methods of control (local activities) 
 
Significant agencies involved in managing infestations of invasive plants in the Cariboo-Chilcotin 
include, but are not limited to the following: Ministry of Forests and Range, Ministry of Agriculture and 
Lands, Ministry of Transportation, and Cariboo Regional District.  Many of these agencies contract 
activities out and don’t have in-house staff.  Private industry involved in invasive plant management 
includes ranchers, the forest industry, the mining industry, and utility companies.   
 
Methods of control vary depending on the invasive plant species, the location of the infestation, and other 
resource values.  Certain species can be removed by mechanical means (e.g., hand pulling), and others 
only by chemical means (e.g., herbicides).  Some species are prolific seed producers, and control methods 
must be timed during a certain phase of plant growth to be most effective.  Species that reproduce by 
vegetative means or that have extensive root systems often require multiple treatments over several years 
to be effective, which is very expensive.   

4.7.10 Agency, municipal, and industry initiatives 
 
The most significant initiative in recent years is the establishment of the Invasive Plant Council of BC.  
Its membership represents all levels of government, various industry sectors including forestry, 
agriculture, transportation and horticulture, First Nations, academia, and other non-profit interests.  The 
IPC was established as a result of the Invasive Plant Strategy, which was authored by a variety of 
stakeholders and led by Fraser Basin Council.  The IPC is a provincial non-profit society, and its current 
chair is Duncan Barnett, a rancher in the Cariboo.   
 
The Invasive Plant Strategy for British Columbia was finalized in 2004, and the following section 
(4.7.11) is an excerpt. 
 

4.7.11 Top Ten Challenges for Invasive Plant Management in B.C.: 

1. Improve cooperation among all orders of government, landowners and land users by establishing 
a body to provide province-wide leadership.  

2. Provide the necessary resources for provincial Crown lands to increase the level of invasive plant 
management undertaken by the provincial government.  

3. Enact provincial legislation to manage invasive species not classified as noxious weeds, and 
federal legislation to prevent the introduction of new invasive species to British Columbia.  

4. Improve compliance with current legislation regarding the introduction, spread and control of 
invasive plants.  

5. Increase management of invasive plants on federal land, with direct funding for First Nations 
reserve lands.  

6. Coordinate a system for the early detection and eradication of new invasive species that arrive in 
the province and monitor these populations’ impact and any expansion.  

7. Establish a comprehensive provincial inventory of invasive plants in British Columbia.  
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8. Ensure that all areas of the province implement a regional approach to invasive plant 
management.  

9. Improve the management of invasive aquatic species through the necessary technical expertise 
and funding resources.  

10. Identify and promote coordinated research to increase knowledge and awareness about invasive 
plant biology, ecology, and management options and ecosystem restoration. 

4.7.12 Sources of information 
 
The Ministry of Forests and Range, Range Branch, coordinates invasive plant management throughout 
the province, with an invasive plant agrologist in Kamloops, Prince George, and Nanaimo.  They 
coordinate a provincial inventory of invasive plants called the Invasive Alien Plant Program.   
 

• See link to IPC horticulture brochure at http://www.invasiveplantcouncilbc.ca/publications/IPC-
Hort-Brochure.pdf.  

• Inventory is available at http://www.for.gov.bc.ca/hfp/invasive/IAP_01.htm.  
• Invasive plants within MOFR: http://www.for.gov.bc.ca/hfp/invasive/index.htm.  
• Forest Practices Board recently prepared a special report on invasive plant management, available 

at http://www.fpb.gov.bc.ca/special/reports/SR30/SR30.pdf . 
• Invasive Plant Council of BC website: http://www.invasiveplantcouncilbc.ca/.  
• IPC of BC information list: http://www.invasiveplantcouncilbc.ca/compendium/  
• Weeds BC: http://www.weedsbc.ca/.  
• Cariboo Regional District, Invasive Plant Management: 

http://www.cariboord.bc.ca/Communities/Weed%20Control/Weed_Control_Intro.htm.   
http://www.cariboord.bc.ca/Communities/Weed%20Control/noxious_weeds.htm.  
http://www.cariboord.bc.ca/Communities/Weed%20Control/knapweed.htm.  

4.7.13 Recommendations 
 

RECOMMENDATIONS  
Topic:  
 

Invasive plants 

Issue: 
 

Improve effectiveness of invasive plant management under FRPA, 
MOFR’s Invasive Plant Program, and other initiatives (Forest Practices 
Board 2006) and support programs offered by the Invasive Plant Council 
of BC. 
 

Objective: 
 

Support Forest Practices Board recommendations to provincial and 
regional government to coordinate invasive plant management.  Partner 
with agencies, municipalities, CRD, and NGOs to establish overall 
strategy and funding necessary. 
 

Strategies: 
 

1) Review and consolidate the invasive plant and weed lists into a single 
list for the province. 

2) Identify and prioritize invasive plant species at the district level. 
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3) Insure that licensees are aware of invasive plants when preparing 
operational plans. 

4) Clarify links between FRPA, Weed Control Act, and the Integrated 
Pest Management Act so that responsibilities are clearly understood. 

5) Government should develop policy or legislation that integrates 
invasive plant responsibility. 

6) Training courses should be developed to increase identification skills 
7) Support research monitoring and trials that teach invasive plant 

ecology and management. 
 

Benefits: 
 

Reduce spread of invasive plants in forests, in agriculture, and on urban 
lands. 
 

Timeframe:  2008, ongoing Responsibility:  MOFR, 
MOAG, MOE 

Cost:  in house 

 
 

4.8 CARIBOO-CHILCOTIN GRASSLANDS 
 
The Cariboo-Chilcotin Grasslands are special ecosystems.  They are important for their high biodiversity 
values and high forage values (both for wildlife and the livestock industry); they support 30% of the 
provincial vulnerable and threatened species.  In addition, our grasslands comprise some of the last 
relatively intact grassland ecosystems remaining in western North America.  Due to time constraints, a 
formal grasslands section was not completed for the Strategy.  However, an overview of grassland 
ecosystems (i.e. ecology, conservation issues, and stewardship initiatives) has been developed and 
attached as an appendix (see Appendix VII Grassland Ecosystems of the Cariboo-Chilcotin). 
 
 

4.9 LAND USE PLANNING—WHEN CONDITIONS ARE OUTSIDE OF NORMAL  

4.9.1 Introduction 
Nine groups providing submissions to the regional conservation inventory indicted a need to enhance or 
update sections of the Cariboo-Chilcotin Land Use Plan (CCLUP).  Participants felt that an update was 
necessary to account for the consequences of various changes affecting ecosystems: climate change, the 
scale of the MPB epidemic, the accelerated harvest (exceeding ECAs), the potential nullification of seral 
stage distribution targets, and the impacts on tourism/recreation targets.   
 
When the CCLUP (1995) was developed, ecosystems, land use planning, and timber management were 
viewed in the context of stable predictable ecosystem change (succession and managed disturbance).  The 
mountain pine beetle infestations, at the time, were small and viewed as endemic and manageable, and 
climate change was not recognized as real or a potential threat to ecosystem stability.   
 
In the early 1990s, the government-led Commission on Resources and Environment (CORE) process 
(Peel 1991) was the first step in the evolution of consensus-based or a shared decision-making process in 
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land use planning.  That process, though somewhat flawed, did lead to the restructured collaborative 
CCLUP process which we have today.  Interestingly, this B.C.-spawned consensus-based roundtable 
process was the first of this type in Canada (Joseph 2004, McAllister 1998).  It was a shifting away from 
grand government-led planning schemes to locally driven adaptive strategy processes.  The CCLUP, 
approved in 1996 as a “higher level plan,” was based on the Forest Practices Code, stakeholder input, a 
roundtable format, and the science of the day.  The goal was to bring together stakeholders of diverse 
interests who would create a land use plan for the Cariboo, one that emphasized cross-sector participation 
and (ultimately) ownership.  This goal was achieved.   

4.9.2 Strengths of the CCLUP  
The CCLUP was made in the Cariboo, by the Cariboo, and for the Cariboo.  The plan is based on zoning 
the landscape into use zones each with a particular interest, emphasis, strategy, and measurable target.   
 
1) A collaborative, locally driven process 
 
Numerous sectors (tourism, ranching, forestry, fisheries, wildlife, mining, water, conservation) developed 
strategies that were integrated into an overall plan for the region with targets set for each strategy.  The 
product reflected the times, i.e., the science, the economics, political forces, and the aspirations of the 
composite culture.  Land use planning is a complex process because numerous interests and perspectives 
compete and/or collaborate to protect specific values (economic, environmental, and social).  Targets 
were established for each strategy such that the mix of interests was more or less satisfied.  The process 
was an experiment in local governance.  It was a locally driven and officially supported shared-decision 
making process—it was democracy at work.  The final product, (albeit perhaps not perfect in some eyes) 
generates a sense of self reliance and pride as reflected in the slogan “Made in the Cariboo” (Prov. B.C. 
1995).   
 
2)  Planning zones, targets, specific strategies 
 
The second strength of the CCLUP is the thousands of hours of analysis and collaboration by experts.  
These experts painstakingly developed the more detailed Sub-Regional Plans following established land 
use zones and sectoral targets.  The plans were then further developed (in some cases over ten years) at a 
round table setting with multi-stakeholder participation.  Specific strategies such as the Biodiversity 
Conservation Strategy, Mule Deer Winter Range Strategy, Mountain Caribou Strategy, Grassland 
Strategy and their respective ongoing updates enabled the general guidelines and targets to be applied and 
modified over time at the more specific landscape and species level.   
 
3)  Supported by senior government 
 
The third strength is that the CCLUP has been accepted by senior government and declared a “higher 
level plan” for the Cariboo Region.  We in the Cariboo are lucky to have the CCLUP and to have been 
allowed to develop our own general and detailed land use planning process.  This trust has been extended 
to the current CCBAC process which incorporates the same inclusive collaborative process and a long-
term perspective (community and, therefore ecosystem, sustainability). 
 
4)  Strategies for landscape level biodiversity 
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The fourth strength of CCLUP lies in time spent put into establishing guidelines for maintaining 
landscape level biodiversity, i.e., the Biodiversity Conservation Strategy (BCS), including its twelve 
updates.  The main strength of this strategy regarding biodiversity conservation occurs at the landscape 
level where seral stage distribution targets are based on three levels of emphasis: low, intermediate, and 
high (Province of B.C., Forest Practices Code. 1995a).  Such distribution would insure that in every 
landscape unit there would always be a mature and old forest appropriate to each specific disturbance 
type (NDT1, NDT2, NDT3, and NDT4).  Old growth management areas (OGMAs), lakeshore 
management zones, mule deer winter ranges, and visual quality objectives were also established (i.e., 
spatially determined) for each landscape unit.  At a stand level, biodiversity is maintained by reserving 
from harvest a percentage of area to be retained as a wildlife tree patch (WTP), also outlined in the Forest 
Practices Code Biodiversity Guidebook (Province of B.C., Forest Practices Code. 1995a).   
 
5)  Ongoing processes of review and update 
 
The fifth strength of the CCLUP is in the ongoing refinement (i.e., an adaptive process) whereby updates 
to the various strategies give direction when new information or a new situation such as the MPB 
epidemic occurs. 

4.9.3 The weaknesses in the CCLUP 
Climate change and the MPB epidemic have added new dimensions not anticipated during the 
development of the CCLUP.  With accelerated harvest, assumptions used to build CCLUP are relaxed 
with consequences to the biodiversity strategy (i.e., seral stage distributions), hydrology (i.e., equivalent 
clearcut area targets—ECAs), landscape connectivity assumptions, visual quality targets, and tourism. 
 
1)  Climate change influences on ecosystems 
 
Climate change projections are predicting major changes to Biogeoclimatic (BEC) zones over the next 50 
to 100 years, a time span that often occurs part way through the life of a tree (Spittlehouse 2006, Pacific 
Climate Impacts Consortium).  Biodiversity emphasis and the seral stage targets for landscape units and 
biodiversity conservation were based on BEC zones and NDT types that do not change.  As climate 
warms, not only do boundaries of NDT types shift, but species are under stress due to conditions that may 
not suit their genetic tolerances.  Climate change is also projected to influence insects, pathogens, noxious 
weeds, annual precipitation, water tables, and other processes as discussed in MOFR—Climate Change 
Initiative (MOFR 2006a).   
 
Uncertainties, questions, and complications arise with a warming climate.  In light of potential changes to 
ecosystems and their adaptive structures, an evaluation of assumptions and projections used in developing 
the CCLUP (i.e., an update) is needed.   
 
2)  MPB epidemic and associated large-scale salvage 
 
During CCLUP development, the MPB epidemic was not yet epidemic and drafters of the plan did not 
imagine that an insect might change whole landscape units or watersheds.  Under the AAC uplifts made 
in response to the epidemic, large-scale harvesting of watersheds may occur.  Increased harvest may 
nullify some of the original CCLUP assumptions used in developing biodiversity strategies and seral 
stage distribution targets.  These strategies and targets are designed to maintain landscape connectivity, 
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leaving some areas to be harvested much later, thereby insuring forested corridors, a mature-plus-old 
landscape component, and some areas of interior forest condition.  In the context of disturbances (e.g., 
MPB, climate change, and accelerated harvest), some aspects of the CCLUP planning regime do not 
work.  A team of experts is needed to assess these changes (i.e., using an adaptive CCLUP process).   
 
3)  Stand level biodiversity 
 
Ecosystem scientists refer to four levels of biodiversity that can be managed—regional, landscape, stand, 
and tree (Pojar et al. 1994).  Also refer to Section 4.5 (retention strategies).   

1) Regional level biodiversity: In the CCLUP, this level is maintained by the protected area strategy, 
whereby 12% of the region as recommended by the United Nations-Brundtland Report on 
sustainability (Brundtland 1987) and adopted by the NDP government.  Seventeen new protected 
areas were established in the region.   

2) Landscape level biodiversity: In the CCLUP, this level is maintained by managing seral stage 
distributions, riparian reserves, old growth management areas, mule deer winter ranges, lakeshore 
management zones, other reserves and strategies, and by planning for connectivity.   

3) Stand level biodiversity: This level is maintained by planned retention following disturbance or 
what ecologists call biological legacies (Spies and Turner 1999).  This is where what is left after 
harvesting is planned and is a part of the prescription (not well described in CCLUP).   

4) Tree level biodiversity: This level is maintained by natural regeneration, and/or species selection, 
i.e., species mix as designated in a prescription. 

 
While the regional level, landscape level, and tree levels of biodiversity management are provided for in 
the CCLUP, the stand level component of biodiversity is not well developed.  There are no guidelines for 
what to leave on the block after harvesting.  Natural disturbances, which we aim to model (thus emulating 
natural disturbance), typically leave features of the original stand including burnt logs and trees, intact 
thickets of understory vegetation, advanced regeneration, large living trees, and snags.  These legacies 
have always been a part of the recovery process of ecosystems following disturbances over the millennia 
(Lindenmayer et al. 2004).  These randomly distributed (perhaps chaotic looking) remnant structures 
contain a variety of living and dead elements which feed organisms, processes, succession and post 
disturbance recovery (Delong and Tanner 1996).  These elements and processes supply numerous 
ecosystem processes (such as shade, varieties of habitat, propagules, seed sources, woody debris, fungi, 
hiding and thermal cover, nutrient sources, and micro-climate variation) which benefit regeneration and 
establishment, wildlife, landscape connectivity, soils, forest health, and ecological resilience (Kohn and 
Franklin 1997).   
 
Stand level retention outside of legislated reserves is a relatively new forest management topic in B.C.  
As discussed earlier (in Section 4.5.4, Matrix Management), the closer forest management can mimic 
natural disturbance in terms of pattern and structural legacies (i.e., what is left after harvest), the more 
that ecological processes affecting forest resilience, health, and productivity will be maintained.  
Traditionally, planning to accommodate non-timber values (e.g., fish, wildlife, and tourism) has been 
based on proportioning the land into use zones (such as reserves and operating areas).  In the long term, 
this model has led to a much simpler forest structure (with more homogeneity and reduced structural 
diversity) resulting in a forest more susceptible to pests and pathogens (Perry 1988).  Accelerated harvest 
associated with the MPB has provided the Chief Forest an opportunity to introduce the concept and 
practice of legacy retention to the management community.  So, what do we leave? Where? How much?  
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And why?  Responses to these questions are provided by the Ontario Ministry of Natural Resources 
(OMNR. 2001) in their document Forest Management Guide for Natural Disturbance Pattern Emulation.  
However, we must develop our own guide (see Section 4.9.5) 
 
The importance of stand level biodiversity was recognized in the CCLUP (p. 153), but guidelines for 
retention or recruitment were not provided.  This lack was partially due to the result of a conflict with the 
government’s waste utilization policy.  The crucial dead-wood-driven processes were not acknowledged 
or understood.  
 
Most licensees attempt to leave some woody debris, retain non-merchantable species (such as deciduous, 
undersized trees, deformed trees, trees with rot) and protect advanced regeneration and significant shrubs.  
The coarse woody debris debates (Is it waste?  Are there ecological benefits?) have now subsided to a 
large extent in most jurisdictions in the Pacific Northwest.  The science is clear—there are numerous 
ecological roles played by dead (both standing and downed) wood in ecosystems (Stevens 1997).  This 
topic is also discussed in Section 4.5.7.2—the role of dead wood in ecosystems.  
 
Guidelines to achieve stand level biodiversity 
 
Guidelines for stand level biodiversity (and matrix management) need to be formalized in the CCLUP.  
Guidance by BEC zone (or other appropriate unit) should be established including measures to ensure 
recruitment of snags and large downed trees during a rotation.   
 
The Ontario Ministry of Natural Resources has developed both standards (i.e., required) and guidance 
(i.e., not required) that aim to model natural disturbance pattern (OMNR 2001).  Underpinning this 
approach, are the assumptions that wild life have adapted over the millennia to a range of forest 
conditions (from new to old) generated by disturbance.  If we try to maintain conditions within this range 
of stages, then we stand a chance of insuring healthy resilient future ecosystems.   
 
Examples of some structural legacies retained by OMNR standards and guidelines include standing 
snags, individual live trees, downed woody debris, internal residual patches, peninsular residual patches, 
advanced regeneration, and redistributed cullwood/logging slash.   
 
4)  Landscape level connectivity 
 
The CCLUP acknowledges that an important part of maintaining biodiversity at the landscape level is 
planning for connectivity.  The Biodiversity Conservation Strategy, under the section “Further work 
needed,” includes the recognition of the need to develop guidelines for the maintenance of landscape 
level connectivity.   
 
Connectivity links elements of the landscape and allows materials (such as spores, pollen, and seed), 
energy, and organisms the ability to exist and flow, travel, disperse, and migrate easily.  As wild forests 
are converted to managed stands, remnant patches of original forest become smaller.  As residual patch 
size decreases, the proportion of edge (the interface between the two different landscape elements) 
increases “the edge effect.”  Edges (about 150 meters deep) have environmental conditions that differ 
from those of either adjacent element (such as forest or the clearcut) (Pojar et al. 1994).  That portion of 
the patch (or residual stand) not influenced by edge is considered interior habitat.  In heavily logged 
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landscapes, residual patches of mature and old forest that are not planned can end up isolated and not 
useable by poor seed dispersers, wide-ranging mammals, and those species requiring an interior forest 
condition.   
 
Fragmentation can become a problem if connectivity on a temporal and spatial scale is not planned, 
especially in the case of large land disturbances such as MPB and large-scale salvage.  Fragmentation can 
be reduced and connectivity enhanced by appropriate timber supply planning, harvest scheduling, cut 
block design, cut block location, and stand level retention.  Current planning for connectivity occurs 
mainly at the sub-landscape or cutting permit level.  For example, see Tolko FSP (2007).  Because of 
multiple operators in a watershed (a result of volume-based tenures), landscape level connectivity is a 
government responsibility.  Without a planning process for keeping useable habitats connected across 
landscapes and between landscapes over the long term, there is the risk of eventual habitat isolation and 
fragmentation affecting processes (such as travel, dispersal, gene flow, colonization) associated with 
species survival.   
 
Different types and levels of connectivity are important to different species.  The FPC Biodiversity 
Guidebook discusses the connectivity provided by linking mature and old forest seral stages, and how 
that differs between natural disturbance types (NDTs) and their place on the landscape.  There is also the 
connectivity provided by forest floor understory structure (shrubs and debris) which benefit small 
mammals and can be provided on a clearcut (see Inventory submission #89 Appendix III) (OMNR 2001, 
and Bunnell et al. 2004) without significant operational constraint.  Most licensee operators do provide 
some protection (i.e., they don’t run over everything).  However, they could do better. 
 
Proper landscape level (i.e., at the watershed level) planning will reduce the risk of isolation and 
fragmentation.  The Biodiversity Conservation Strategy Update #4 (an update to the CCLUP) discusses 
patch size distribution and how that relates to natural disturbance patterns.  Pojar et al. (1994) and Delong 
and Tanner (1996) also discusses the mimicking of natural disturbance patterns and the subsequent 
reduction in the risk of isolation/fragmentation.  These discussions could help in the development of 
guidelines to fill the CCLUP gap.   
 
In the case of major landscape level disturbances (like the MPB epidemic and accelerated harvest) where 
entire landscapes are now mostly dead and/or potentially harvested, planning that helps ensure 
connectivity is crucial if we are to maintain wildlife populations and landscape level processes.  A 
CCLUP update to address connectivity is needed. 
 

4.9.4 Ecosystem-based management—what is it?                                                             
Fifty-four groups providing submissions discussed the need for structural retention.  Four of these groups 
(including a First Nations perspective) suggested that ecosystem-based management (EBM) would be 
compatible with the non-timber values in their interest area.  The goal of EBM is to maintain ecological 
integrity (within the matrix) in order that the essential parts and processes governing ecosystems are 
retained over time.   
 
As discussed earlier, ecosystem processes are driven by landscape pattern and legacy retention 
(Lindenmayer and Franklin 2002).  The retained structures and distributions should emulate conditions 
following natural disturbance so that processes (as outlined below) continue to function in the new 
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regenerating forest and across the landscape.  Processes that maximize performance, resistance, and 
resilience during a rotation would include those that:  

• improve/maintain soil porosity,  
• improve/maintain soil moisture retention,  
• improve/maintain soil nutrient accumulation and transfer,  
• improve/maintain distribution/delivery (pollen, seed, spore, nutrients),  
• improve/maintain presence of pest and pathogen regulators, and 
• improve/maintain buffering of climatic extremes such as heat, frost, and wind (Christiansen et al. 

1996).   
 
EBM does not rule out clear cutting; however it does mean planned retention, support for below ground 
biotic communities, ongoing ecosystem inputs, and habitat for disperser organisms (Lindenmayer and 
Franklin 2002).   
 
Sustainable forest management is a term often used in place of EBM.  However the word, “sustainable” is 
vague in meaning (i.e., Sustain what? What first?).  If the goal is to sustain ecosystems (including all their 
essential parts and processes), then EBM is a better term because its focus is clear.  There are numerous 
definitions for EBM, but the central goal in all definitions is the maintenance of ecological integrity 
where the focus is more on maintaining processes rather than individual biota (Schlaepfer 1997).   
Dominant themes and principles for maintaining (or restoring) ecological integrity include: 

• Considering a hierarchy of scales including variation in both the spatial and temporal, plus 
regional contexts outside the planning area. 

• Using ecologically derived boundaries for decision making rather than administrative boundaries. 
• Using scientific data and approaches to inform decision-making: including composition and 

structure of ecosystems, processes, functions and inter-relationships.   
• Acknowledging uncertainty and information gaps, and always use the best available information. 
• Monitoring both implementation and effectiveness of planning:  This includes establishing 

ecological baselines for analysis and interpretation of monitoring results, and using reference 
areas at multiple spatial scales as templates. 

• Using adaptive management: This includes active experimentation to use management as a 
continuous experiment, and the need for flexibility within the management framework (i.e., the 
ability to change actions when necessary). 

• Using systems thinking:  recognition of the complexity and dynamism of ecological and social 
systems, the interdependent roles between humans and nature, and the distinctions between 
human values and technical information. 

• Recognizing that ecosystems serve as the functional base for which all goods and services are 
derived. 

• Understanding that planning must be long term and inclusive, and sustaining ecosystem 
productivity must take precedence over specific product outputs. 

• Realizing that social, environmental, and economic dimensions of resource management must be 
incorporated in the planning process.  

• Implementing an effective monitoring program and as well as practicing adaptive management in 
order to improve forest practices and procedures.  

• Undertaking research as part of adaptive management in order to ensure that the standards set are 
adequate to maintain long-term ecosystem integrity. 
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• Educating and information sharing are essential for successful implementation of new forest 
practices standards. 

• Using a precautionary approach that should be applied whenever there is uncertainty. 

4.9.5 Trends—moving towards ecosystem-based management in the US, Canada, and B.C. 
The United States Forest Service has been developing frameworks and practicing Ecosystem 
Management on federal lands since the early 1990s.  Gray (2000) discusses the pluses and minuses of 
adaptive ecosystem management in an Oregon case study.  Jenson and Bourgeron (1994) compiled a 372-
page document entitled Ecosystem Management: Principles and Applications.  They led 113 scientists 
from numerous agencies and universities in describing EBM for areas in the Pacific Northwest east of the 
Cascade Range.   
 
In Canada, the Ontario Ministry of Natural Resources (OMNR) has developed the Forest Management 
Guide for Natural Disturbance Pattern Emulation.  Ontario’s approach to ecosystem-based management 
includes the following aspects (2001): 

• Management plans should leave landscapes that closely resemble those created by fire with 
respect to location and size of disturbances, residual stand structure, species composition, and age 
class distribution. 

• The objective is to provide a coarse ecological filter that will conserve biological diversity. 
• An effective coarse filter may reduce the array of fine filter guidelines that are required. 
• Clearcuts should incorporate a variety of sizes and follow landscape contours as well as retain 

individual trees and patches. 
• Experts and stakeholders should participate in developing management plans. 
• Clearcuts >260 ha require special planning process. 
• Benchmarks are established for each forest management unit. 
• Post harvest retention should closely reflect the structural/biological legacy that occurs post-

disturbance (e.g., advanced regeneration, live trees, snags, patches, peninsulas, woody debris). 
 
The 1997 Alberta Forest Conservation Strategy (AFCS) stated that Alberta has shifted to a (then) new 
paradigm called ecological management—the relationship of human interactions with forests 
(Government of Alberta, June 1997).  Human activities would be managed to result in forest conditions 
similar to those resulting from natural disturbance.  The change is significant and follows the 
“Convention on Biological Diversity” which Canada signed in Rio de Janeiro in 1992, and Alberta co-
signed at the Canada Forest Accord level.  Since signing, Alberta has been working to develop its AFCS.  
The change has to do with giving forest ecosystems first consideration in planning activities.  Key aspects 
of the Alberta plan include: 

• Ecological management is an evolving approach that focuses on ecological processes and 
ecosystem structures and functions. 

• Everything is seen as connected to everything else in ecosystems, economies, and society. 
• Human activities should be managed so they do not impair an ecosystem’s ability to manage 

itself. 
• Achieving ecological management is accomplished using adaptive management and the 

precautionary principle when outcomes are uncertain. 
• An understanding of natural variability is fundamental to the implementation of ecological 

management. 
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• In order to evaluate new approaches and practices benchmark areas are needed and established, 
where natural processes and patterns provide comparative information and research monitoring 
opportunities. 

• Forest harvesting is recognized as different from fire and research to understand how closely and 
what attributes to emulate is needed. 

• Planning at stand and landscape levels will mimic a full range of forest disturbances and thereby 
create mosaics of forest conditions which include some areas with quite long extended rotations. 

• Up to date scientific information on how ecosystems work is always needed. 
• Partnerships and participation in decisions is required for ecological management. 

 
Examples of companies in Alberta working toward ecosystem-based management include those listed on 
the Alberta Sustainable Development website (www.srd.gov.ab.ca/forests/managing/plans/list.html).  
One such outfit practicing EBM is the Alberta Pacific Forest Industry. 
 
The management plans developed by The Scientific Panel for Sustainable Forest Practices in Clayoquot 
Sound (1995) provides examples of areas in B.C. which are working/evolving toward models of EBM.  A 
more recent example is the EBM approach employed in the Central and North Coast Planning Regions 
(Holt 2001).  The sustainable forest management pilot project being implemented in the Arrow Forest 
District is also ecosystem-based (Robinson 2006).  

4.9.6 Recommendations  
 

RECOMMENDATIONS  
Topic: 
 

Updates to the CCLUP—improved CCLUP guidance for topics discussed 
above. 
 

Issue: 
 

CCLUP update to reflect (adapt to) large ecosystem changes not 
considered when CCLUP was developed—some key assumptions may no 
longer apply. 
 

Objective: 
 

Ensure that CCLUP objectives are achieved as much as possible in the 
face of climate change, a MPB epidemic, large-scale salvage (area), and 
accelerated harvest (time). 
 

Strategy: 
 

1) Apply CCLUP Biodiversity Updates that provide a balanced approach 
to meeting biodiversity, timber and wildlife objectives of the CCLUP 
for the current changing situation. 

2) Support and fund adaptive management trials to conduct and evaluate 
possible management actions to maintain CCLUP values in the face of 
climate change, a massive MPB epidemic, large-scale salvage, and 
accelerated harvest. 

3) Apply Chief Forester’s initiative to manage for ecological resilience in 
the CCLUP area. 

4) Enhance the stand level biodiversity strategy to include more emphasis 
and detail on legacy retention, i.e., matrix management (Lindenmayer 
et al. 2002).   
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5) Develop and apply additional guidance to maintain landscape level 
connectivity of mature and old forest and reduce the risk of eventual 
fragmentation.    

6) Provide guidance to mitigate hydrologic impact when ECAs are over 
25%, 30%, or 35%. 

7) Develop standards and guidelines for natural disturbance pattern 
emulation (OMNR 2001, Delong and Tanner 1996). 

8) Establish ecosystem benchmarks for planning, monitoring, and 
research (see OMNR 2001). 

 
Benefit: 
 

Long-term sustainability of ecosystems and economies. 

Timeframe:  2008 
 

Responsibility:  ILMB, 
MOFR, MOE 

Cost:  in house 

 
 

4.10 STATE OF THE CARIBOO-CHILCOTIN REPORT 
 
Communities and ecosystems are changing, and the rate is projected to increase (IPCC 2007a).  It is 
impossible to accurately predict how climate change, changes in hydrology, and epidemics will influence 
ecological balance and disturbance (such as fire, flooding, pests, wildlife, drought, or plant 
susceptibility).  Neither can predictions tell us which species will be favoured and which will be at a 
disadvantage, nor how interactions will ensue.  There is also uncertainty around the effects of large-scale 
harvesting and retention strategies on hydrology, productivity, resilience, water tables, and wildlife.  In 
short, there is much uncertainty and much to learn from a periodic “State of the Cariboo-Chilcotin 
Report.”   
 
Several submissions to the Inventory suggested a need to set representative watersheds aside where 
recovery would be left to follow natural succession.  Such watersheds would serve as base-lines for 
monitoring and learning—no human intervention would occur within their boundaries.  These 
benchmarks would aid in the development of criteria and indicators (C&I) essential to a “State of the 
Cariboo-Chilcotin” ecological assessment.  This information will provide a measurable way to track 
trends in the condition of ecosystems and ecosystem processes.  As well, it would enlighten government 
and the public and aid planners charged with decisions that shape future forests.  Monitoring leads to 
trials, adaptation, increased understanding and best management practices.   

4.10.1 Understanding biodiversity and sustainable forest management 
The term biodiversity is an abstract term and thus has different meanings to different people.  The 
objectives of a biodiversity strategy are to maintain as much of the ecosystem elements, patterns, and 
processes as possible while extracting commodities.  Scientists who study how natural systems function 
claim that biotic communities are interconnected as a web of processes that we can never fully understand 
(Christiansen et al. 1996).  Franklin (1989) an early pioneer in the ecosystem sciences describes an 
ecosystem as being made up of three parts: structure, composition, and function.  Components, 
arrangements, and processes combine to produce an ecological system.  Advocates of ecosystem-based 
management (EBM) suggest that the need for reserves (i.e., protected areas) is reduced when planned 
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retention maintains portions of these processes over every hectare and is incorporated into harvest 
prescriptions. 

4.10.2 Humans as part of ecosystems 
Forest health, resilience, and productivity are qualities of a well functioning ecosystem.  Human societies 
need forest products for economies, and people are a part of ecosystems.  Whether we know it or not, 
there always is a consequence to human actions (they can be positive and/or negative as well as global, 
regional, or local in scale).  What is needed is an understanding of how much of an ecosystem’s 
productivity and habitats can be stressed without serious negative consequences (i.e., someway to 
measure vulnerability, hazard, and risk).  Where does the threshold lie?  When would removal of a major 
component or process seriously compromise ecosystem functions?  These questions are based on trying 
to understanding biodiversity and its role in maintaining systems and processes.  Knowing where a 
threshold lies (i.e., where processes have enough resources to function) is key knowledge for a manager.   

4.10.3 A periodic assessment of the regional ecosystems 
Because of the regional ecological changes and the inherent future uncertainties, a periodic review (or an 
assessment) of ecosystems is warranted.  This monitoring/assessment would ask “How well are we 
doing?”  The objective would be to monitor ecological conditions and trends in the context of the social, 
and economic system.   
 
To conduct a State of the Cariboo-Chilcotin report, a set of “criteria and indicators” (C&I) are needed that 
would provide a systematic means of evaluating the state of the forest ecosystems in the Cariboo in the 
face of changes, uncertainties, and actions.  Criteria represent broad management objectives that can be 
validated through the repeated, long-term measurement of associated indicators.  Indicators assess 
progress towards meeting the key goals of maintaining productivity, forest resilience, integrity, and 
health.   

4.10.4 Criteria and indicators for measuring condition and trends 
In June 1992, the United Nations Conference on Environment and Development (UNCED) recognized 
the need for an internationally accepted understanding of sustainable management of temperate and 
boreal forests.  Following the conference, a Montreal Process and Working Group was initiated to 
develop C&I for defining conservation and sustainable management of forests.  A comprehensive set of 
six criteria and sixty-seven indicators was developed.   
 
The Working Group with representatives from ten countries (mostly northern) recognized that: 

1) each country with a temperate or boreal forest is different (ecologically, socially, and 
economically),  
2) an informed, aware, and participatory public is indispensable to promoting sustainable forest 
management,  
3) application and monitoring of C&I will vary from country to country,  
4) the status of forests and conditions change over time and that indicators need to be seen as 
trends with a historical perspective,  
5) monitoring of changes is essential to evaluate progress,  
6) some indicators will require new or additional information,  
7) some criteria may not be measurable and would therefore need descriptive or subjective 
judgments,  
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8) C&I will need to evolve and be based on scientific knowledge of how forests function and 
respond to human intervention and to public demands, and  
9) no single criterion or indicator is alone an indication of sustainability but should be considered 
in the context of the other C&Is.   

 
The framework identifies seven criteria that are further defined by sixty-seven indicators that can be 
identified or described.  The forest management principle reflected in the criteria and indicators is the 
effective management of forests as ecosystems with interdependent but interconnected parts and 
processes.   

4.10.5 Definitions for Criterion and Indicators from the Montreal Process  
Criterion: 

A category of conditions or processes by which sustainable forest management may be assessed. 
 
A criterion is characterized by a set of related indicators which are monitored periodically to 
assess change. 

  
Indicator: 

A measure (measurement) of an aspect of the criterion.  
 
A quantitative or qualitative variable which can be measured or described and which, when 
observed periodically, demonstrates trends 

 
Ecosystem: 

A dynamic complex of plant, animal, fungal, and micro-organism communities and the associated 
non-living (dead and dying) with which they interact. 

 

4.10.6 Criteria and Indicators in Canada and B.C. 
In response to the Montreal Process and in recognizing that the agreed to criteria and indicators need to 
be tailored to the country of application, the Canadian Council of Forest Ministers (2003) developed a 
made-in-Canada framework.   
 
As a pilot sustainability project in B.C., five licensees and the MOF Nelson Forest Region partnered with 
forest practitioners and academic researchers to develop a C&I system framework for the Arrow Forest 
District (Hebert 2006) which they thought may have application throughout B.C.   
 
Seeing forests from a self-maintaining systems point of view is the basis for defining and applying 
sustainable forest management (SFM).  The concept and practice of SFM is embodied (in theory) in 
many of the certification systems being applied in jurisdictions around the world.  Tolko Industries in the 
Cariboo has recently been certified as practicing SFM under their own developed and developing C&Is.   
 
Because of the large changes and uncertainties associated with climate change, the MPB epidemic, and 
large-scale salvage harvesting, this strategy recommends that a “State of the Cariboo” report be 
periodically prepared to assess the condition and trends of regional ecosystems.  This report would utilize 
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locally developed C&Is similar to the Arrow District pilot project and would be prepared perhaps every 
2-3 years. 
 

4.10.7 Trends 
Jurisdictions around the world that are following the trend toward ecosystem-based management (as 
initiated at Rio de Janeiro’s “Earth Summit”) are also incorporating a form of monitoring and adaptive 
management.  In this section, we described the Montreal Process and the development of criteria and 
indicators for use in conducting monitoring.  Monitoring is a trend that allows us to ask “How are we 
doing”.   

4.10.8 Recommendations  

 RECOMMENDATIONS  
Topic: 
 

Monitoring change and health of ecosystems in the face of major 
disturbances. 
 

Issue: 
 

Major ecosystem disturbances (such as climate change, insect epidemics, 
and salvage) are combining to create uncertainty for managers/planners 
making decisions that effect future forests. 
 

Objective: 
 

To learn from natural and managed processes by establishing indicators to 
monitor conditions and trends in ecosystems over time. 
 

Strategy: 
 

Periodically produce a “State of the Cariboo-Chilcotin Report” 
 
1) Develop a set of “Made in the Cariboo” criteria and indicators that 

will track trends in the condition of ecological systems.  Utilize the 
criteria and indicators as outlined by the UN Montreal Process and 
piloted in the Arrow District TSA.  A suite of indicators will help 
managers assess current approaches and provide rationale for future 
ones.   

2) Develop a monitoring implementation plan.   First report immediate 
with subsequent report frequency to be determined. 

3) Report should evaluate the objectives in CCLUP in the context of an 
ecologically adapting environment and management actions taken.  

4) A management adaptation strategy can then be applied following the 
results of the monitoring reports   Planners the public and future 
generations will benefit.   

5) CCBAC II fund State of Cariboo Report. 
 

Benefit: 
 

Will aid government and industry planners see results, adapt to outcomes, 
and manage for ecological resilience. 
 

Timeframe:  2008; 2010; 2014; 
2018 
 

Responsibility: MOFR, MOE, 
Industry, CCBAC 

Cost: $25k each; 
for 4 reports 

 96



 

5 URBAN ECOSYSTEM ISSUES—MOVING TOWARD SUSTAINABILITY  
 

5.1 SETTING THE STAGE: THE COMMUNITIES OF THE CARIBOO-CHILCOTIN 

5.1.1 Regional Districts and Municipalities 
Two regional districts—the Cariboo (CRD) and Area E of the Thompson-Nicola (TND) District—fall 
within the boundaries of the Cariboo-Chilcotin Land Use Plan, CCBAC’s home territory.  The CRD and 
the TND encompass five incorporated municipalities and numerous small unincorporated communities: 
 
Incorporated communities 

• the City of Quesnel,  
• the City of Williams Lake,  
• the District of 100 Mile House,  
• the Village of Clinton, and 
• the District of Wells.   
 

Unincorporated communities  
• 70 Mile House  
• Alexandria  
• Alexis Creek  
• Anahim Lake  
• Hixon  
• Horsefly  
• Kersley  
• Lac La Hache  
• Likely  
• Lone Butte  
• McLeese Lake  
• Nazko  
• Nimpo Lake  
• Riske Creek  
• Tatla Lake  

 
While the municipalities have their own governance structures, the regional districts are responsible for 
land use planning, weed control, waste management, building inspection, bylaw enforcement, library 
system, corporate administration, and electoral area administration in unincorporated communities.  
Electoral Areas of the regional districts include:  

CRD: 
• Area A – Red Bluff/Quesnel South 
• Area B – Quesnel West/Bouchie Lake 
• Area C – Barlow/Barkerville 
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• Area D – Commodore Heights/McLeese Lake 
• Area E – South Lakeside/Dog Creek 
• Area F – 150 Mile/Horsefly/Likely 
• Area G – Lac La Hache/108 Mile 
• Area H – Canim Lake/Forest Grove 
• Area I – West Fraser/Nazko 
• Area J – West Chilcotin 
• Area K – East Chilcotin 
• Area L – Lone Butte/Interlakes (Cariboo Regional District 2007c) 

TN: 
• Area E – Bonaparte Plateau (Thompson-Nicola Regional District 2007) 

 
As can be seen by the statistic in Tables 4 and 5 the Cariboo-Chilcotin is far from being a heavily 
urbanized landscape.  According to 2006 Census Figures (information compiled using the research tool 
located on the CivicInfo BC website—http://www.civicinfo.bc.ca/81.asp), the Cariboo Regional District 
population rings in at 58,920 people living within an area of 83,145.1 square kilometres (Ministry of 
Community Services 2006).  According to the math, 38% of the population in the region live in the main 
communities. 
 
Table 4. 2006 Census Information for Cariboo-Chilcotin Municipalities (compiled from CivicInfo BC, 
2007) 

Name 

2006 
Census 
Population 

2001 
Census 
Populatio
n 

Population 
Growth or 
Decline 
Between 
2001 and 
2006 

Land Area 
km2 2006 

Population 
Density 
2006 

Population 
Rank Out of 
All Canadian 
Communities 

Population 
Rank Out of 
All British 
Columbia 
Communities 

100 Mile 
House 

1885 1739 8.4 51.3385 36.7 1374 200 

Clinton 578 631 -8.4 4.3636 132.5 2819 307 

Quesnel 9326 10044 -7.1 35.3445 263.9 410 58 

Wells 236 235 0.4 159.1491 1.5 3888 377 

Williams 
Lake 

10744 11153 -3.7 33.1146 324.4 350 53 

CRD 58920             
 
 

Table 5. General Municipal Statistics (compiled from CivicInfo BC, 2007) 

Name 

Taxable 
Land 
Area ha 

Taxable 
Water 
Area ha 

Total 
Area 
ha 

Storm 
Sewer 
Distanc
e km 

Sanitary 
Sewer 
Distanc
e km 

Water 
Pipe 
Distance 
km 

Distance 
of 
Paved 
Roads 
km 

Distanc
e of 
Unpave
d Roads 
km 

100 
Mile 
House 

5234 113 5518 9 13 19 33 9 

Clinton 397 0 410 5 25 20 10 6 
Quesnel 3143 0 3869 23 77 87 86 32 
Wells 15930 170 16100 0 9 11 1 8 
Williams 
Lake 

1893 0 3605 34 90 108 85 18 
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5.1.2 First Nations Communities 
No discussion about community structure and sustainability in the Cariboo-Chilcotin would be complete 
without including the varied communities of the indigenous peoples of the region.  Numerous First 
Nations communities call this area home and have their own governance structures.  Separate strategies 
for these Nations are being prepared for CCBAC; the issues and concerns of these communities will be 
more comprehensively covered in those documents.  But ecology follows no human-induced boundaries.  
It is important to point out that sustainability has been a way of life in these communities for millennia—
sustainability is engrained in their traditional way of life.  It is their heritage.  Figure 3 shows the 
distribution of these communities and Table 6 list populations and short descriptions.  
 
 

 
Figure 3. First Nations Communities of the Cariboo-Chilcotin 
(adapted from First Nations by Region Map, Ministry of Aboriginal Relations and 
Reconciliation) 
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Table 6. First Nations in the Cariboo-Chilcotin  
(website sources listed in Table) 

Tribal Council/Band 

Population 
(band 

members) Description 
      

Carrier Chilcotin Tribal Council     
Source: 
http://www.gov.bc.ca/arr/firstnation/carrier_ch
ilcotin/default.html      

Lhoosk'uz Dene Nation (Kluskus 
Indian Band) 197 

Population scattered on seven remote reserves accessible by 
air or horse and wagon only. Located 173 km west of Quesnel. 
(17 reserves on 1,647.5 hectares 

Nazko  326 
112 km west of Quesnel. The largest community is on Nazko 
Indian Reserve #20. (19 reserves on 1,851.4 hectares.) 

Lhatko Dene Nation (Red Bluff 
Band ) 148 

Located .5 km outside of Quesnel off Highway # 97. The 
community is on the Quesnel Indian Reserve #1. (Four 
reserves on 682.7 hectares.) 

Toosey Indian Band 278 

Located about 40 km south of Williams Lake. The main 
community is on Toosey Indian Reserve # 1. (Four reserves on 
2,582.5 hectares.)  

Ulkatcho First Nations 931 

Anahim Lake, approximately 100 km east of Bella Coola, and 
325 km west of Williams Lake. (21 reserves on 3,245.7 
hectares.)  

      
Tsilhqot'in National Government 

     
Source: 
http://www.gov.bc.ca/arr/firstnation/tsilhqotin
_national_government/default.html      

Alexandria Indian Band 150 

Located around the town of Alexandria between Williams Lake 
and Quesnel. Main community is Alexandria Reserve No. 3, on 
the right bank of the Fraser River, 7 km south of the town of 
Alexandria. (14 reserves on 1,304.1 hectares.) 

Alexis Creek First Nation 602 

Located 110 km west of Williams Lake on Highway 20. Main 
community is at Redstone Flat No. 1, on the Chilanko River, 20 
km west of the junction with the Chilcotin River and 7 km south 
of Puntzi Lake. (25 reserves on 2,610.7 hectares.) 

Stone Indian Band (also known as 
Yunesit'in First Nation) 363 

Located around Hanceville, 90 km west of Williams Lake. Main 
community is at Stone No. 1, 7 km west of Hanceville on the 
Chilcotin River. (Five reserves on 2,146.4 hectares). 

Tl'etinqox-t'in Government Office 
(formerly known as Anaham Indian 
Band) 
 1,384 

Located 100 km west of Williams Lake near Alexis Creek. Main 
community is at Anahim Flat's No. 1 on the banks of the 
Chilcotin River. (19 reserves on approx. 11,300 hectares).  
 

Xeni Gwet'in First Nation (formerly 
known as Nemiah Indian Band) 372 

Located in the Nemiah Valley, 150 km southwest of Williams 
Lake on Chilko Lake. Main community is at Chilko Lake 
Reserve No. 1A on the east shore of Chilco Lake at the mouth 
of the Nemaia River, (Eight reserves on 1,200 hectares.) 

      
Northern Shuswap Treaty     
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Tribal Council/Band 

Population 
(band 

members) Description 
Society/Tribal Council [Aka 

Northern Secwepemc te 
Qelmucw (NStQ))  

Source: 
http://www.gov.bc.ca/arr/firstnation/cariboo/d
efault.html        

Canim Lake Band ‘Tsqescen’ 560 

Approximately 130 km southeast of Williams Lake, in the B.C. 
Interior. Main community is 6 km west of Canim Lake. (Six 
reserves on 2,059 hectares.) 

Canoe Creek Indian Band 671 

Approximately 140 km southwest of Williams Lake, in the B.C. 
Interior. The two main areas of settlement are Dog Creek and 
Canoe Creek. (12 reserves on 5,582.5 hectares.) 

Soda Creek Indian Band 354 
Approximately 35 km north of Williams Lake, in the B.C. 
Interior. (Two reserves on 2,093 hectares.) 

Williams Lake Indian Band 539 
Band office is 8 km south of Williams Lake, in the B.C. Interior. 
(Eight reserves on 1,927.3 hectares.) 

      
Non affiliated Secwepemc 

bands     
Esketemc First Nation 
Source: 
http://www.gov.bc.ca/arr/firstnation/esketemc
/default.html  701  

 Approximately 50 km south of Williams Lake, in the B.C. 
Interior. Main community is on Alkali Indian Reserve #1. (19 
reserves on 3,931.8 hectares.) 

High Bar 
Sources: 
http://www.aboriginalcanada.gc.ca/acp/com
munity/site.nsf/en/fn703.html 
http://sdiprod2.inac.gc.ca/fnprofiles/FNProfile
s_Reserves.asp?BAND_NUMBER=703&BA
ND_NAME=High+Bar ; 
http://www12.statcan.ca/english/census06/da
ta/profiles/community/Details/Page.cfm?Lang
=E&Geo1=CSD&Code1=5933819&Geo2=P
R&Code2=59&Data=Count&SearchText=Brit
ish%20Columbia&SearchType=Begins&Sear
chPR=59&B1=All&Custom=, 

5 (2001 
Census) 
 
0 (2006 
Census) 

 Three reserves totalling 1543.3 ha west of Clinton 
 

5.1.3 Reaching Out 
Communication, collaboration and coordination are key to linking the communities of the Cariboo-
Chilcotin in a common vision of sustainability.  In 2006, the Fraser Basin Council bestowed the City of 
Williams Lake with its Improved Decision-Making Award.  This award recognized “processes that 
demonstrate collaborative decision-making, reach creative agreements and achieve common goals that 
reflect the various needs of a growing and diverse population”.  The City initiated meetings and worked 
with the Williams Lake Indian Band, The Soda Creek Band, the Northern Shuswap Tribal Council 
Society and the CRD to create a Memoranda of Understanding on land use and other community issues.  
In doing so, “a new era of improved communication between First Nations and the City” was launched 
(The Fraser Basin Council August 9, 2007). 
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Another example of cooperation and communication at the grassroots level is the fledgling Climate 
Change Local Action Plan program, a non-political process initiated by the Cariboo North MLA Bob 
Simpson.  The development of such plan will bring together local government officials, local businesses 
and interest groups, and private citizens who are committed to reducing greenhouse gas emissions and 
preparing adaptation strategies in response to an already changing climate (Ducker 2007).  Recently, 
Williams Lake, Quesnel, and the CRD have been working together to establish local Climate Change 
Committees.   
 

5.1.4 Recommendations 
The Conservation Strategy recognizes the need for communal policies and action on sustainability issues.  
Ecological processes ignore political lines in the sand.  The Williams Lake-First Nations Memoranda 
serves as opportune example of communication straddling boundaries.  The Strategy recommends an 
evolution and expansion of the Memoranda to cover the entire Cariboo-Chilcotin, addressing 
sustainability issues at a broader scale than is currently done.  The Strategy also promotes and encourages 
funding of the Climate Change Committees being created by the CRD and the communities of the region.  
 

RECOMMENDATIONS  
Topic:  
 

Sustainability initiatives across diverse communities. 

Issue: 
 

The need for collaboration and inclusivity. 

Objective: 
 

Promote collaborative planning and decision making. 

Strategy: 
 

1. To recognize the broad range of regional communities (rural, urban, 
and ethnic). 

2. To encourage participation, partnerships, openness, and information 
sharing across the region. 

3. Fund, support, and expand the new climate change committees 
initiated by the CRD and cities. 

4.  
Benefits: 
 

Collaboration and inclusion develops ownership, pride, participation, and 
cooperation in planning that affects all 
 

Timeframe:  Always Responsibility: Local, 
Provincial, and Federal 
planning agencies 

Cost: $0 
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5.2 WATER—AQUIFERS, WATER QUALITY, WATER CONSERVATION AND COMMUNITY 
WATERSHED PLANNING 

Humans consume water, discard it, poison it, waste it, and restlessly change the hydrological cycles, 
indifferent to the consequences: too many people, too little water, water in the wrong places and in the wrong 

amounts   
(Marq de Villiers, cited in Brandes et al., 2005) 

 

5.2.1 Introduction 
 
During CCBAC Conservation Strategy inventory process, the participants expressed concerns about the 
state of the region’s water.  They affirmed that water should be a high priority and identified the 
following community-related issues as being important: 
 

• sustainability of the water resource with respect to residential and industrial development,  
• the status quo of ground water aquifers, 
• water conservation, 
• pollution in the region (gardening chemicals, industrial sources, sewage, agricultural sources),  
• hydrological changes due to the mountain pine beetle and climate change, 
• the effects of water quantity on water quality, 
• stormwater management,  
• public perceptions. 

(Also see Section 4.2 for a discussion of hydrology in natural ecosystems). 
 
These concerns echo the sentiments of Canadians nation-wide.  Canadians have recognized the 
importance of “availability, distribution, use and quality of water, as well as the controls placed on water 
usage” (Statistics Canada, 2003).  Recent events have reinforced these concerns.   
 
Walkerton, Ontario became infamous for its water quality.  In 2000, manure from a nearby farm 
contaminated the town’s water supply with E-Coli.  Seven people died and 2300 were injured.  The 
subsequent investigation revealed that proper chlorination of the water supply would have prevented this 
tragedy (CBC News Online January 2002).   
 
In August 2006, the ocean-side community of Tofino closed local businesses in order to preserve the 
remaining water supply in their reservoir.  Tellingly, the mayor stated: “We saw it coming. It comes 
every year at this time,” he said. “In the past, we've gotten away with it.” This is the first year that we 
haven’t” (CBC News August 30, 2006).   
 
Times are changing, perceptions are being altered, and society is taking notice.   

5.2.2 The Resource 
There is no dispute—water is essential.  No life on earth can exist without this elixir.  Water is versatile; 
this universal solvent dissolves most substances.  Water is also a chameleon.  It is found as three states of 
matter: solid (ice), gaseous (water vapour) and liquid.  Water efficiently absorbs and retains heat, making 
it ideal for cooling and transferring heat in thermal and chemical processes.  Its surface tension properties 
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enable transfer of energy from wind to water (by creating waves).  Waves in turn diffuse oxygen in lakes 
and seas.  Water’s ability for adhesion allows the process of capillary action (and thus of nutrient uptake 
by plants) to take place (Environment Canada Water Fact Sheet A1 2004).  These wide-ranging 
properties of water ensure the health and survival of humans and ecosystems alike. 
 
Water drenches our planet by some 1,386,000 cubic kilometres.  But only 2.5 percent of this amount 
consists of freshwater.  Much of this freshwater rests frozen in the ice and snow of glaciers, mountains 
and Polar Regions—largely unusable by humans (Shiklomanov 1998).  Thus, of the total amount of 
global water, “only 0.77 percent is held in forms accessible to humans” (Shiklomanov cited in Brandes 
and Ferguson 2003).  Canada with only 0.5 percent of the world’s population has 20 percent of the 
world’s total freshwater and 7 percent of the renewable (i.e., runoff and streamflow) freshwater (Statistics 
Canada 2003).  Canadians are also among the world’s most enthusiastic users of the resource.  According 
to the Organisation of Economic Development and Cooperation (OECD), Canada rates as the second 
highest per capita user water amongst OECD members—more than double that of many European 
nations (OECD 2007; Nowlan 2005).   
 
Not only is water versatile and planet-wide, but it is also mobile.  Water is continually reinventing itself; 
it moves above and below ground, falls from the atmosphere and is drawn back up again via the 
hydrological cycle (see Figure 4). 
 

 
Figure 4. The Hydrologic Cycle 
(from Environment Canada, 2006, A Primer on Fresh Water) 

 
This cycle is a complicated dance of precipitation, condensation, percolation, runoff, evaporation, and 
transpiration choreographed across a variable landscape.  Topography, temperature, air currents, and the 
presence of large water bodies all interact to affect this cycle, and ultimately the distribution of water 
itself.  Deserts and rainforests represent the extremes of this distribution.  The water pattern in the 
Cariboo-Chilcotin is no exception.  A cursory look at the vegetation of the region provides a clue.  
Ranging from arid grasslands to moist, mossy western hemlock forests, our ecosystems reflect 
increasingly wetter moisture regimes.   
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Freshwater, the water of concern in the Cariboo-Chilcotin, originates as precipitation.  It travels across 
and within the landscape as surface water (such as lakes, rivers, glaciers, and wetlands) and ground water.  
While lakes, rivers and wetlands are measurable, ground water is often an unknown.  Linda Nowlan 
describes this “buried treasure” as “subsurface water or water stored in pores, cracks, and crevices in the 
earth” (2005).  This treasure accumulates in aquifers that are replenished over time.  If this recharge rate 
is exceeded by the rate of water extraction, the aquifer will be depleted.  Ground water although not 
subject to season variations, can be ultimately affected by changes in precipitation (Nowlan 2005).  Thus 
groundwater can be impacted by climate change through changes in precipitation and evaporation. 
 
The communities in the Cariboo-Chilcotin derive their water from both surface and ground water.  
Communities, their activities and economies, rely on water for domestic uses, irrigation, industry, energy, 
recreation, and tourism (Fraser Basin Council 2006).  They have a vested interest in maintaining clean, 
sustainable water supplies—sound water management practices provide the answer.   
 

5.2.3 Impacts on the Resource 
Environment Canada and the Meteorological Service of Canada have identified a range of threats 
impacting the water resource: 

• water allocation, diversion and export 
• dams, reservoirs and flow regulation 
• droughts 
• floods 
• municipal water supply and urban development 
• manufacturing and thermal energy demands 
• land-use practices—Agriculture; Forestry; Mining and Petroleum Production 
• climate variability and change—ground water resources; rivers and streams; lakes and reservoirs; 

wetlands; cryosphere (i.e., snow, ice, glaciers, permafrost) (Environment Canada 2004).   
 

The authors point out that these threats often interact and can be cumulative over time  
 
The urban landscape alters the hydrological cycle.  The infrastructure of cities can affect the local 
weather by increasing precipitation downwind of cities, increasing the frequency of fog events and 
raising air temperatures.  In addition, the built landscape:  

• impacts surface runoff (stormwater management) which contribute to flooding or water ponding; 
• increases soil erosion;  
• changes in the sediment regime and stream geomorphology;  
• reduces evapotranspiration;  
• reduces infiltration thus affecting ground water recharge;  
• contributes to ground water pollution;  
• affects thermal enhancement of receiving waters; 
• affects densimetric stratification; and 
• impacts wetlands through drainage and pollution (Environment Canada, Threats to Water 

Availability in Canada 2004 p 35) 
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Other factors impact water sustainability in urban areas: increased use, seasonal stresses, pollution, 
infrastructure/costs, concern for aquatic ecosystem integrity, and the unknowns surrounding climate 
change (Brandes and Ferguson April 2004).   
 

5.2.3.1 Water Quality  
The Walkerton tragedy serves as a flashpoint for water quality concerns; contamination of water supplies 
is of utmost concern.  Both surface and ground water are susceptible to pollution from a myriad of 
sources.  Environment Canada and the Canadian Ground Water Association list the following sources:   

Non-persistent (degradable):  
These compounds can be broken down by chemical reactions or by natural bacteria into simple, 
non-polluting substances such as carbon dioxide and nitrogen. The process can lead to low 
oxygen levels and eutrophication if the pollution load is high. But this damage is reversible. 

• domestic sewage  
• fertilizers  
• some industrial wastes  

 
Persistent (degrade slowly)  

This is the most rapidly growing type of pollution and includes substances that degrade very 
slowly or cannot be broken down at all; they may remain in the aquatic environment for years or 
longer periods of time. The damage they cause is either irreversible or reparable only over 
decades or centuries. 

• some pesticides (e.g., DDT, dieldrin)  
• some leachate components from landfill sites (municipal, industrial)  
• petroleum and petroleum products  
• PCBs, dioxins, polyaromatic hydrocarbons (PAHs)  
• radioactive materials such as strontium-90, cesium-137, radium-226, and uranium  
• metals such as lead, mercury, cadmium  

 
Other 

These are examples not of chemical pollution, but of physical pollution which interferes mainly 
with the usability and/or aesthetic appeal of the water. In certain cases, thermal pollution can kill 
fish. 

• warm water from cooling towers (thermal pollution)  
• floating debris  
• garbage  
• foam (Environment Canada 2004a).  

 
Contaminants include:  

Point Sources 
• Onsite septic systems 
• Leaking tanks or pipelines 
• Leaks or spills from manufacturing facilities 
• Underground injection wells 
• Municipal landfills  
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• Leaky sewer lines 
• Livestock wastes 
• Wood preserving chemicals  
• Mine tailings 
• Fly ash from coal-fired power plants  
• Sludge disposal areas at petroleum refineries 
• Land spreading of sewage or sewage sludge 
• Graveyards 
• Road salt storage areas 
• Runoff of salt and other chemicals from roads  
• Spills related to highways or railway accidents 
• Coal tar at old coal gasification sites  
• Asphalt production and equipment cleaning sites 

 
Non-point (distributed) Sources 

• Fertilizer on agricultural land 
• Pesticides on agricultural land and forest 
• Contaminants in rain, snow, and dry atmospheric fallout (Environment Canada 2004; 
Canadian Ground Water Association 1999). 

 
The various sources and pathways of contamination are illustrated in Figure 5. 
 

 
Figure 5. Sources of Ground Water Contamination 
(from Canadian Ground Water Association 1999). 

 
The provincial government has in place a Ground Water Protection Regulation which came into force on 
November 1, 2005.  This regulation that affects all private well owners in B.C.(new wells constructed 
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after enforcement date) and “establishes standards to protect ground water supplies by requiring all water 
wells in British Columbia to be properly constructed, maintained, and, at the end of their service properly 
deactivated and ultimately closed” (Ministry of Environment, B.C.’s Ground Water Protection 
Regulation).  The regulation states the following procedures that must be adhered to: 

• Surface Seal – to prevent contaminants from the surface or a shallow subsurface zone from 
entering the well. 

• Secure Well Cap – to prevent direct and unintended entry into the well of any water or 
undesirable substances at the surface of the ground, including floodwater, ponded water, and 
contaminants. 

• Wellhead Graded – to drain surface water away from the wellhead.  
• Well Identification (ID) Plate – well drillers are responsible for attaching a well identification 

plate to a new water supply well. 
• Controlled or Stopped Artesian Flow – to prevent wasting water, the driller must construct the 

well in a manner that stops or controls any artesian flow. 
• Qualified contractors must drill the well and install the well pump. 
• Deactivate or close a well no longer in use. 
• Cap the well. 
• Protect the well (Ministry of Environment, B.C.’s Ground Water Protection Regulation). 

 
The Water Stewardship Division of the Ministry of the Environment (website: 
http://www.env.gov.bc.ca/wsd/index.html) promotes the following vision: “Water for B.C.—Safe, 
sustainable and valued by all.”  The section under Planning, Protection and Sustainability reaffirms that 
vision  

With increasing population, industrial, and agricultural growth and the potential impacts of 
climate change, now more than ever, we need to be planning and protecting our water resource to 
ensure it is sustainable for future generations. 
 

It also provides information on the following topics:  
• Community Flood Planning  
• Community Watersheds  
• Drinking Water Program (Ministry of Health)  
• Groundwater (Aquifers and Wells)  
• Interprovincial Agreements  
• River Forecast Centre  
• Water Allocation Plans  
• Water Conservation  
• Water Quality  
• Water Use Planning  
• Wetlands (Ministry of the Environment, Water Stewardship Division-b). 
 

5.2.4 Community Watershed Management Planning 
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According to the POLIS Project on Ecological Governance, water planning and management are essential 
to developing water sustainability.  The report, At a Watershed, lists the following key concepts that must 
guide planning and management: 

1. Prevention and Precaution 
To maintain ecosystem integrity, prevention of harm is better than subsequent compensation or 
remediation.  A precautionary approach is the best hedge against an uncertain future. 
 

2. Ecosystem-based management 
Ecosystem-based management adapts economic, political and social processes to fit within the 
ecosystem, instead of the reverse. Rather than managing a watershed as an adjunct to human 
needs, ecosystem integrity sets the context for management decisions. 
 

3. Matching authority to jurisdiction 
Watershed governance recognizes that local people and institutions are best situated to monitor 
environmental feedback and respond with tailored solutions.  However, local powers must also be 
“nested” within higher level institutions that hold them accountable, coordinate with other local 
institutions, and participate in broader collective actions. 
 

4. Adaptive management 
Plans and policies should be continually modified to respond to ecological, economic and social 
feedback through an ongoing process of informed “trial and error.” Decisions that are provisional 
and reversible can create and apply critical knowledge to refine decision making in an uncertain 
world. 
 

The report also affirms that a shift is needed to embed  
ecosystem integrity in the fundamental basis of all planning. This approach limits the expansion 
of supply-oriented infrastructure, addresses cumulative effects at the watershed, and unleashes the 
full potential of conservation-oriented innovation. The best source of “new” water is not actually 
new water at all. It is better use of the water we already withdraw (Brandes et al. 2005, p. iii). 
 

Note that water supply and conservation planning are not isolated activities.  They should be carried out 
in conjunction with land use planning:  

Land use developments, for example, can create significant new water demands. If such 
developments are not undertaken in coordination with conservation efforts, they can lead to 
further supply-side water and wastewater infrastructure expansions. Such developments can also 
impact local water sources through impervious surfaces and stormwater sewers, resulting in 
increased pollution run-off and altered groundwater recharge patterns. In short, some form of 
integrated planning is required that considers water supply and conservation, land use, wastewater 
and stormwater collectively isolated process although it is often treated that way (p. 70). 
 

To help communities with watershed management planning, the organization, West Coast Environmental 
Law, offers an online resource, The B.C. Guide to Watershed Law and Planning, at the website 
http://www.bcwatersheds.org/issues/water/bcgwlp/index.shtml.  This guide is a comprehensive, easy-to-
read description of the community watershed management planning process.  The guide covers the 
following sections:   

 109

http://www.bcwatersheds.org/issues/water/bcgwlp/index.shtml


• Accessing Government –… understanding government, law-making, planning and how to get 
involved in all of it as a watershed advocate.   

• Issues and topics – Identify watershed issues and problems and learn about what laws and 
planning processes apply to them.   

• Laws & Plans – A description of every piece of legislation and planning processes that the 
Guide’s authors thought might be useful to those engaged in watershed protection.   

• Case Studies – Learn by reading stories.  The case studies set out common watershed protection 
issues and then tell a story about how local citizens used advocacy, legal and planning tools to 
work for watershed protection.   

 
As well, the site offers a glossary and related links. 
 

5.2.4.1 The City of Campbell River—a Case Study for Community Watershed Management Planning 
A prime example of community watershed management planning in action is the City of Campbell River.  
In 2001, its 1822 square kilometre watershed was designated as community watershed under the Forest 
Practices Code.  In that same year, an official Community Watershed Management Plan was developed 
that covered pollution prevention, development guidelines, best practices, land use and risk management 
(City of Campbell River, 2006; Federation of Canadian Municipalities, October 2006, p.43).  Ultimately 
this plan was to: 

provide policy direction for managing the watershed for the benefit of the community through risk 
assessment and remediation identification. A Technical Watershed Committee of watershed 
stakeholders was established in 2004 with the responsibility of identifying issues and making 
recommendations for the watershed, aiding in reviewing technical information, and developing 
best management practices for all activities in the watershed (City of Campbell River 2006, p. 15). 

 
The city gives the following reasons for developing this plan: 

• City has a statutory obligation to meet the British Columbia Drinking Water Protection 
Regulations 

• Watershed land area within the City boundary is very small 
• In the past the City had no regulatory authority or input into watershed land use activities  
• Sought voluntary buy-in on a plan to reduce the risk to the water quality (Brunn). 
 

Because there are diverse uses operating across the community’s watershed area (including development, 
road systems hydro generation, light industry, recreation, forestry, and mining), Campbell River wanted 
to address a variety of water quality concerns: 

• Changes in land use policies by regulatory agencies operating in the watershed 
• Changing environmental conditions 
• Changes in water treatment requirements  
• Increased public and industrial activities in the watershed 
• Broader public water quality expectations 
• [pursuit of] a non-filtered approach (Brunn). 
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5.2.4.2 District of 100 Mile House—Community Watershed Concerns 
Many of Campbell River’s reasons and concerns overlap those expressed in the Cariboo-Chilcotin.  Our 
region’s watersheds also have diverse uses ranging across the landscape.  Certainly, the onslaught of the 
mountain pine beetle (and the subsequent salvage logging) means massive environmental changes in our 
watersheds (also see the discussion of hydrological impacts in Section 4.2).   
 
The District of 100 Mile House has the largest community watershed in the Cariboo.  At 1,550 square 
kilometres, it is subject to a variety of uses and impacts.  Although the community has a back-up well, it 
pulls most of its water from Bridge Creek—the water is then stored in two water towers (Doddridge, 
2007a).  In addition, this watershed also serves the people of the Canim Lake Band “Tsqescen” 
community (Barnett 2007).  Yet, as in Campbell River, the area of the community watershed under direct 
control of the municipality is small.  The 100 Mile District Council is concerned about deteriorating 
water quality (i.e., sedimentation) in the wake of the beetle epidemic; anecdotal comments about quality 
buttress this concern.  A study of the issues and the development of a complete community watershed 
management plan are needed to address the community’s concerns (see the recommendation at the end of 
this section).  

5.2.4.3 Stormwater/Rainwater Management  
The natural water balance of the hydrological cycle is impacted by the activities of man—changes in land 
use can affect the surface water.  Flooding, loss of aquatic habitat and water pollution can result 
downstream (Stephens et al. 2002).  According to the Stormwater Source Control Design Guidelines of 
the Greater Vancouver Regional District (GVRD):  

‘Stormwater management’ is the term traditionally used—mostly in North America—to refer to 
managing rainfall runoff using conventional “storm-based” approaches to sizing and designing 
drainage facilities. Urban design thinking has evolved, however, to address the entire spectrum of 
rainfall events, not just storms, in ways that reflect more natural water systems. ‘Rainwater 
management’—generally used in Europe—more accurately describes this more holistic approach 
(Lanarc Consultants Ltd et al. 2005 p. 3). 
 

The Stormwater Planning Guidebook (available on the BC Ministry of Environment—Environmental 
Protection Division website: http://www.env.gov.bc.ca/epd/epdpa/mpp/stormwater/stormwater.html) 
defines stormwater as 

the component of runoff that is generated by human activities. Stormwater is created when land 
development alters the natural Water Balance. When vegetation and soils are replaced with roads 
and buildings, less rainfall infiltrates into the ground, less gets taken up by vegetation and more 
becomes surface runoff. 

 
The Guidebook also states that under natural conditions, (with 0% impermeable surface), runoff accounts 
for 10% of the Water Balance with evapotranspiration accounting for 40% and infiltration for 50%.  But 
in single family residential and commercially developed neighbourhoods these figures are severely 
altered:  

• Single family residential (30-50% impermeable) 
o runoff – 30% 
o evaportranspiration – 35% 
o infiltration – 35% 

 

 111

http://www.env.gov.bc.ca/epd/epdpa/mpp/stormwater/stormwater.html


• Commercially developed neighbourhoods (70-100% impermeable) 
o runoff – 75% 
o evaportranspiration – 20% 
o infiltration – 5% (Stephens et al. 2002 p. 1.2). 

 
These percentages bear out the fact that  

the biggest increments of change—to the Water Balance in general, and to the surface runoff 
component in particular—occur when forested land is first cleared, then ditched, and finally paved 
or roofed over. 
 
Until recently, the traditional approach to drainage has been to remove runoff as quickly as 
possible from developed areas. As a result, traditional urban design is very efficient in collecting, 
concentrating, conveying and discharging stormwater to receiving waters (Stephens et al. 2002 p. 
1.1). 

 
Integrated stormwater management planning (Figure 6) is vital “to the well-being of the natural 
environment, including fish-bearing water-bodies and groundwater resources” Runoff can become not 
only a serious nuisance (affecting property values) but can also cause environmental degradation. (Urban 
Systems 2004).  If managed improperly, stormwater runoff can result in negative impacts on water 
quality, stream channel morphology, localized flooding and the hydrologic cycle (National Guide 
Sustainable Municipal Infrastructure 2003).   
 

 
Figure 6. Integrated Stormwater Management 
(from Stephens et al. 2002 p. ES-4) 

 
The Stormwater Source Control Design Guidelines lists number of source controls that can effectively 
manage runoff: 
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• Absorbent landscapes, including native soils and woods, compost-amended soils, planters and 
other treatments to reduce runoff from landscape areas; 

• Bioretention facilities, which can include rain gardens, sunken landscape areas, and infiltration 
areas, with or without an underdrain; 

• Vegetated swales, including bioswales and associated vegetated filter strips; 
• Pervious paving, including both vegetated and unvegetated types; 
• Infiltration trenches, sumps and drywells, including various underground infiltration devices; and 
• Extensive green roofs (Lanarc Consultants Ltd et al 2005 p.4). 
 

In the Cariboo, the community of 100 Mile House has actively responded to stormwater concerns.  In 
2004, a report was completed on the stormwater issues for the District.  The report states  

The purpose of the current work… is to begin a long-term, proactive and adaptive process of 
integrated stormwater management in the District of 100 Mile House. The District takes seriously 
its responsibility to provide protection to its residents from the effects of flooding and erosion and 
to protect the environment, specifically in this case the freshwater ecosystems in the area (Urban 
Systems 2005). 
 

The report identifies a varied list of typical stormwater best management practices (see Table 7). 
 
Table 7. Typical Stormwater Best Management Practices 
(from Urban Systems 2005). 

BMP Type  Best Management Practice  Description  

Buffer Zones / Preservation Of Natural Areas & 
Drainage Systems  Land use regulations to designate and protect natural areas  

Impervious Area Reduction / Restriction / 
Disconnection  

Land use regulations to minimize the impact of increased 
impervious area from development  

Construction Design / Review / Inspection / 
Enforcement  

Regulatory procedures and mechanisms to monitor the 
construction process  

Consultant and Contractor Education  Programs to increase the level of understanding and use of BMPs 
by the development community  

Education and Training of Local / Municipal 
Employees  

Programs to increase the level of understanding of BMPs by 
reviewers and inspectors  

Commercial / Industrial Education  Programs to increase the level of understanding and use of BMPs 
at stormwater hotspots  

Non-Structural  

Public Education and Participation  Programs to increase the level of understanding of BMPs by the 
community  

Coalescing Plate Separator  Underground structure for capturing oil & grease  
Water Quality Inlet  Underground structure for capturing sediments and oil & grease  
Manhole Sediment Trap (or Deep Sump 
Manholes)  

Manholes with sump for capturing sediments  

Inlet Sediment Traps  Rock structures at culvert and storm drain outlets to capture 
sediments  

Conventional Dry Detention Pond  Open basin for reducing peak runoff flows; basin intended to be 
dry between storms  

Structural  

Extended Detention Dry Pond  Open basin for reducing peak runoff flows and water quality 
control (primarily suspended solids removal); basin intended to be 
dry between storms  
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Wet Retention Pond  Open pond (with permanent water pool) for reducing peak runoff 
flows and runoff volume, as well as for water quality control  

Engineered Wetlands  Constructed wetlands for reducing peak runoff flows and runoff 
volume, as well as for water quality control  

Vegetated Swale / Grassed Swale (Biofiltration)  Swale designed to treat runoff through interaction with 
vegetation and the soil surface  

Vegetated Filter Strip (Biofiltration)  Similar to vegetated swales, except designed for “sheet flow,” not 
concentrated channel flow  

Infiltration Trench  Gravel-filled, excavated trench designed to allow infiltration of 
runoff into the soil; reduces peak flows and volumes and provides 
water quality treatment  

Off-Line Infiltration Basin  Open basins with highly permeable bottoms to allow infiltration 
of runoff; reduces peak flows and volumes and provides water 
quality treatment  

Roof Downspout System  Disconnect of rooftop runoff from storm drain systems that allows 
more infiltration  

Porous Pavement, Concrete Grid and Modular 
Pavers  

Road and parking surface treatments that allow seepage of runoff 
through the otherwise impervious surface to infiltrate into soil  

Bioretention, Dry Swale with Underdrains  Similar to vegetated swale, except designed to retain runoff and 
allow infiltration; may be contain underdrains to collect water for 
further treatment or discharge  

Sand Filter, Organic Filter  Constructed sand filters designed to treat runoff by removing 
solids and other contaminants  

Catch Basin Filter  Manufactured filter system placed in catch basins to capture 
suspended solids  

Structural 
(continued)  

Water Quality Structure / Multi-Stage 
Treatment Train  

Engineered, underground structure(s) for water quality 
treatment; often incorporate several treatment processes 
including filtration, settling, and/or chemical adsorption  

Maintenance of Structural BMPs  Ongoing performance monitoring, inspection and maintenance of 
BMPs to ensure proper functioning  

Detection / Removal / Prevention of Illicit 
Connections  Ongoing program to reduce impact of stormwater hotspots  

Spill and Complaint Reporting and Response  Ongoing program to manage specific or acute problems  

Street Cleaning  Mechanical removal of accumulated solids on streets (and parking 
lots) before they are entrained in runoff  

Maintenance of Runoff Conveyance Systems and 
Hill slopes  

Ongoing Program To Maintain Stormwater System Components, 
Especially Vegetation To Prevent Erosion  

Catch Basin Cleaning  Regular, Periodic Removal Of Accumulated Solids From Catch 
Basins, To Avoid Re-Entrainment In Stormwater  

Operation and 
Maintenance  

Roadway and Bridge Maintenance  Ongoing Repair And Replacement Of Traveled Surfaces To 
Minimize Development Of Unstable Roadway Material That Can 
Be Washed Off  

 
Stormwater enhancement work was ongoing in 2007 with the construction of settling ponds and rock 
filters leading into the 100 Mile Marsh.   
 
Stormwater work will soon be underway in Williams Lake as well.  In October 2007, the city was 
awarded a grant from the Canada-B.C. Municipal Rural Infrastructure Fund.  The federal and provincial 
governments are funding an upgrade of the city’s stormwater system to the tune of $483,330.  (The city 
will pitch in another $241,670).  This upgrade will help “ensure that stormwater is directed to an 
infiltration and retention basin for treatment.”  The two primary problems to be addressed are: 
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1) reduction of pollutant loading of sediment and hydrocarbon constituents to the Williams Lake 
River; and 

2) attenuation of the peak storm water flows discharged to the River (Western Economic 
Diversification Canada 2007). 

5.2.4.4 Water Quality Management  
Water management requires an integrated approach.  As can be seen in Figure 7, the system of tools and 
procedures needed to ensure drinking water protection, treatment and distribution include: 

• Water quality monitoring and management of water supplies from source to tap 
• Legislative and policy frameworks 
• Public involvement and awareness 
• Guidelines, standards and objectives 
• Research 
• The development of science and technology solutions (Federal-Provincial-Territorial Committee 

on Drinking Water May 2002 p.4) 
 
 

 
Figure 7. Integrated Water Management Planning 
(from Federal-Provincial-Territorial Committee on Drinking Water, May 2002, p.4) 

 
Canadian water management has evolved from a blind assumption of water wealth.  According to Tony 
Maas of the POLIS Project, Canadians have followed supply-oriented policies and practices—built more 
dams, laid more pipes, drilled more wells—to meet rising demand with additional supply.  Not only are 
the economic stability of municipal water utilities and the integrity of aquatic ecosystems stressed by this 
approach, but urban dwellers become disconnected from natural systems (2003, p 2).  Maas proposes a 
demand-side management approach (DSM) that increases efficiency of water use.  He is largely talking 
water conservation:  
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DSM involves the implementation of policies and programs designed to influence the amount, 
composition and timing of demand for a given commodity, resource or service. In the context of 
urban water systems, DSM entails any measure or group of measures that influence the efficiency 
and timing with which water is used (p 3). 

 
Oliver Brandes and Keith Ferguson (also of the POLIS Project) stress that “Many urban water supplies 
are under additional pressures from nearby agriculture, industry, forestry, and ongoing development” and 
they summarize the rationales for Demand Management in Table 8. 
 

 
Table 8. The Case for Water Demand Management 
(from Brandes and Ferguson April 2004) 
Supply Limitations Capital Costs Environmental Impacts Drinking Water Quality 

A number of 
surface waters 
have reached or 
are nearing their 
capacity for 
withdrawals.  
 
Groundwater 
extraction is 
depleting a 
number of 
aquifers. 
 
Many water 
sources are 
contaminated or 
are at risk of 
contamination.  
 
Uncertainties of 
stream flows and 
lake levels are 
increasing due to 
climate change. 

Significant unmet 
capital costs 
(estimated at $23- 
$49 billion) exist for 
aging water and 
wastewater 
infrastructure 
upgrades.  
 
Increasing peak 
water and/or 
wastewater 
treatment demands 
create additional 
capital costs 
. 

Urban water withdrawals 
and wastewater returns 
are highly geographically 
concentrated, amplifying 
their impact. 
 
Water development 
projects destroy aquatic 
and land habitat, 
introduce exotic species, 
and block fish migration. 
 
Both ground and surface 
water withdrawals can 
reduce surface water 
flows, altering marine 
habitat and affecting fish 
populations. 
 

Reducing water flows allows financial 
resources to be reallocated to meet 
higher levels of drinking water 
standards, while it reduces the amount 
of water that needs to be treated to 
these levels. 
 
Decreasing wastewater volume 
increases the effectiveness of sewage 
treatment, thus decreasing pollution of 
receiving waters (often source waters 
for downstream users). 
 
Reducing demand avoids the 
development of additional inferior water 
sources, and protects groundwater 
sources by reducing overpumping. 

 
 
The experts at the POLIS Project have listed their recommendations as a Top-10 list and have indicated 
how local governments can be proactive with their water management policies.  These are summarized in 
Table 9:  
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Table 9. Local Government Empowerment 
(from: Brandes et al. October 2006.) 

POLIS Top -10 List Local Government Action 
  

10. Fix the leaks!—Reduce waste 

Require periodic water system efficiency reviews or audits. 
 
Revise budgets to earmark sufficient financial resources for ongoing leak 
detection and maintenance programs. 

9. Stop flushing the future 

Enact by-laws that require tested and approved high performance water-
saving technologies in new buildings or renovations requiring a permit. 
 
Enact by-laws requiring home water audits and retrofits with every house 
resale. 

8. Make managing demand part of daily 
business 

Promote the benefits of managing demand as a core part of day-to-day 
water management. 
 
Provide financial and staff support to utilities to encourage a long-term 
commitment to water conservation programs at the community level. 

7. Link conservation to development Require that all new developments and retrofits of existing buildings and 
homes make use of the best available water conservation technologies. 

6. Price it right 
Work to secure the political and financial support for universal metering and 
appropriate volume-based and equitable pricing structures suited to local 
conditions. 

5. Plan for sustainability Make an official commitment to long-term (10 to 50 years into the future) 
strategic planning that focuses on water conservation, community 
participation, and living within the local water budget. 

4. Look to the sky—Rainwater as the 
source 

Require all existing government buildings and lands to rely on rainwater as a 
primary water source—then advertise it to the public.  
 
Work with senior government to reduce legal and regulatory impediments to 
rainwater harvesting. 

3. Close the urban water loop 

Work with senior governments to change legislation and regulations to 
permit water reuse and recycling.  
 
Enact by-laws that require dual plumbing in all new developments to reduce 
future retrofit costs and create demand for water reuse and recycling. 

2. Design communities for conservation 

Make an official commitment to integrate land use decisions with water 
planning, with specific attention to integrating stormwater management and 
subdivision design that complements and enhances the existing “green” 
infrastructure.  
 
Set performance standards  in by-laws for permeability, infiltration, tree 
cover, ecological function, buffering and zoning. 

1. Educate, educate, educate Make an official political commitment and provide financial and human 
resources to support ongoing education programs. 
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These suggestions are echoed throughout the literature on water conservation.  Specific actions include 
xeriscaping, mulching, green infrastructure (narrow streets, swales and ponds for water collection and 
aquifer recharge, permeable road surfaces, green roofs), use of rain barrels for water collection, re-use of 
grey water, and installation of water efficient fixtures (such as low flow showerheads).  Many of these 
ideas are also promoted by the Cariboo Chilcotin Conservation Society’s WaterWise program. 
 
Opportunities exist and creativity abounds for local governments.  For example, the City of Kelowna has 
developed a website dedicated to water conservation and quality.  Called “Get Water Smart,” this site 
offers residents information and tips on how to lower their monthly water bills 
(http://www.getwatersmart.com/index.html).  Of particular note is the section on Water Saving Products 
& Services.  Here the public can find information on innovative and creative solutions and aids: 

Irrigation System and Landscape Assessment – Free 
Drought Tolerant Eco-Lawn – Cost-shared Incentive 
Compost Tea Alternative to Nitrogen Fertilizer – Cost-shared Incentive 
Water Retention Amendments for Soil. 

  
This website engages the public.  By making information accessible and understandable, the city is 
connecting its residents to their water resource.  Kelowna is just one example of how local governments 
can take action.   
 

5.2.5 Water Issues in the Cariboo-Chilcotin 
Water delivery systems vary across the region.  They range from private wells and small private water 
systems to the community-wide water services offered by the CRD and the major communities.   
 
The Cariboo Regional District operates a number of water utilities for small unincorporated communities. 
The operation, maintenance, capital and administration of each utility are directly funded from revenues 
raised through taxation and user fees of land owners within each local service area (Cariboo Regional 
District. Sewer and Water).  Just such an example is the 108 Mile community water system, described in 
the 2007 Business Plan as follows:  

Currently, 987 developed land parcels are connected to the water system and charged annual user fees. 
The system is comprised of two wells, a well house, associated booster pumps, distribution piping, fire 
hydrants and two reservoirs. In addition to meeting domestic/commercial needs, the system provides 
an adequate quantity of water to aid community fire protection (Cariboo Regional District 2007a). 

 
The Districts and the communities are participating in wellhead protection programs.  A task identified in 
Quesnel’s 2006-2007 Corporate Business Plan concerns the establishment of a water resource strategy 
that, 

will allow for the identification f measures necessary for managing the system in perpetuity. The 
water resource strategy is a long-term plan and contains various elements including wellhead 
protection, sampling and monitoring protocols, and a water treatment communication plan (City 
of Quesnel April 2006).  
 

Williams Lake has also implemented a Wellhead Protection Plan.  The city operates four deep wells 
located on Scout Island, and one well located on North Lakeside.  This plan will provide additional 
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measures for source protection of the aquifer system, increase awareness, and reduce risk for 
contamination through percolation from contaminated sites (ND LEA Consultants Ltd., May 2005).  
 

5.2.5.1 Water Quantity: the case of Williams Lake 
The aquifer which supplies Williams Lake is largely unknown in size and depth.  But the ground water 
recharge zone includes much of the town’s area and is estimated to extend beyond the city boundaries.  
Three major sources of water recharge have been identified:  

• leakage from Williams Lake;  
• groundwater flow from the valley slopes; and  
• flow from upstream tributaries (ND LEA Consultants Ltd 2005). 

 
The aquifer is in trouble.  According to the 2005 report, The Williams Lake Water Management Bylaw 
and Conservation Plan, the total per capita water use by Williams Lake residents exceeds the average in 
British Columbia, both in terms of domestic and industrial usage (ND LEA Consultants Ltd.).  Williams 
Lake is following a national trend identified by the OECD; Canada rates as the second highest per capita 
user water amongst OECD members—more than double that of many European nations (OECD 2007; 
Nowlan 2005).  The recharge into the aquifer does not meet the demand.  The Plan points out that the 
aquifer is discharging faster than it is recharging, dropping by about 0.4 meters per year.  Reasons for this 
decline include: 

• extended drought conditions in the region;  
• increased use by municipal users; and  
• a reduction in permeable surfaces and groundwater infiltration due to urban development. 
 

The report is clear, “this decline in water levels is not sustainable over the long term and there is a 
possibility that future yields may begin to decrease” (p. 11).   
 
Williams Lake has taken the advice and recommendations of the report to heart.  Besides implementing 
sprinkling restrictions, the city helps to fund the Water Wise Program delivered by the Cariboo Chilcotin 
Conservation Society.  This program is a comprehensive and vigorous public information campaign on 
water conservation; As well, the city has investigated economic measures such as the future 
implementation of water metering.  When public consumption of water is tied to price increases, water 
use falls.  In 1999, studies showed that customers who paid on a volume basis through metering reduced 
their water consumption by 70% (Environment Canada 2004b). A draft Water Business Plan (prepared by 
ND LEA Inc.) has been completed and is available online at the city website: 
http://www.williamslake.ca/index.asp?p=523.   
 

5.2.5.2 A Community Water Case Study: Water Quality in the Dog Creek Road Area 
In 1961, the British Columbia Ministry of Environment created a network of observation wells 
throughout the province.  This network is part of an extensive monitoring program designed to collect, 
analyze, and interpret ground water fluctuations and ground water quality.  During 1980, an observation 
well was constructed in the Dog Creek Road area.  This primarily residential community is located 
outside the city boundaries of Williams Lake and falls under the umbrella of the Cariboo Regional 
District.  The area is not serviced by a community water or sewer system and depends on ground water 
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for its water supply.  Septic tanks with ground disposal are the preferred method for sewage disposal 
throughout the area. 
 
When the observation well was established, results showed that ground water from the well was already 
impacted by human activities: the water showed elevated nitrate-nitrogen reading (as per the Canadian 
Drinking Water Quality Guidelines).  The results from the 2005 samples echoed these earlier readings.  
As well during this year, the Ministry expanded the study, sampling wells throughout the community.  
These results showed that humans continued to negatively impact the ground water quality in Dog Creek.  
Indicators such as levels of nitrate-nitrogen, turbidity, chloride, sulphate, iron, manganese, and sodium 
were found in various wells.  Most telling of all: when the well at the elementary school was shown to 
exceed recommended levels of nitrate-nitrogen, the school immediately ceased using ground water for 
drinking.    
 
Of further concern is that ground water knows no political boundaries.  According to the report, this 
contaminated water is flowing northward towards Williams Lake.  The report also indicates, 

the lower part of Dog Creek is a ground water discharge zone where ground water is rising up to 
the ground surface. Slope failures near the intersection of Dog Creek Road and Highway 20 and 
flowing wells in this same area, are indications of this ground water discharge zone (Bennett).   

 

5.2.5.3 Water Quality Concerns of the Green Lake Area 
The residents of Green Lake in the South Cariboo are also concerned.  In these times of high property 
values, there is high pressure to increase the number of lots on Green Lake.  The residents are worried 
that an increased population will mean decreased water quality and environmental degradation of their 
aquatic and lakeshore environment.  The Green Lake Ratepayers’ Association states there are currently 
800- 900 properties on the lake (Boyd 2007).  
 
According to Jack Wainright, a botanist, zoologist, teacher, and Green Lake Resident, outflow of the lake 
has historically been poor.  At the current rate the lake takes over 250 years to flush.  This low flow lake 
is at most 135 feet deep.  Inputs include a few creeks and underground springs.  Surface water 
(originating from rain and septic fields) flows via the water table by gravity through the soil and into the 
lake.  Because the lake recharges so infrequently, the residents feel that the lake is susceptible to damage 
from contamination by increased public use.  Potential leachates from a landfill site located at Watch 
Lake (a neighbouring lake) are also of concern.  However, the CRD maintains that the testing of surface 
waters in the area of the landfill has shown no impacts.  The CRD also points out that Ministry of 
Environment approval for landfill site was given because the local geology in the area precludes any 
leachate impacts on the local ground water table (Minchau 2007).  It should be noted that, as of 2003, the 
CRD has in a place a Shoreland Management Strategy.  The highlights of this policy include: 

• continue Management Strategy sewage system design criteria;  
• consider riparian area protection covenants at time of rezoning;  
• where land subdivision is proposed that does not require rezoning, have the riparian area covenant 

imposed as a condition of subdivision approval;  
• consider environmental protection Development Permits, where permitted by legislation, prior to 

construction or development of shoreland properties (recently included in the Interlakes Area 
Official Community Plan, adopted in 2005);  
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• provide for ability for development proponent to have qualified (The Cariboo Regional District 
2007 What’s New). 

 
But the concerns of residents are worth further study.  Given the low turnover rate of Green Lake (and 
hence the lake’s possible susceptibility to leachates), further study and monitoring of the lake is 
warranted.  In that vein, the Green Lake Ratepayers Association has initiated a funding proposal—a five-
year project for a volunteer Water Stewardship Program for Watch Lake and Green Lake.  In 1993, this 
Association received a funding award of $5,000 for water quality monitoring.  They stretched these funds 
over the next 12 years (Boyd 2007).  They now feel that further funding is necessary.  According to Alan 
Boyd of the Ratepayers’ Association, the residents ideally would prefer to develop an Official 
Community Plan that would help address their concerns re the capacity of their lake frontage for 
development.   
 

5.2.6 Recommendations 

5.2.6.1 Water Quality and Quantity  
The Conservation Strategy recommendation with respect to water quality and quantity issues echo those 
of the POLIS Top-10 List: 

• education, 
• community design, 
• community planning,  
• legislation, regulation and bylaws, 
• metering,  
• linkages to development, 
• demand management, 
• high performance water-saving technologies, and  
• leak detection and maintenance programs. 

 
These approaches should be coordinated across the region and priority should be given to an expansion of 
the Waterwise education campaign.  As well, online resources should be enriched and made more 
accessible.  Public empowerment and education is essential if the Cariboo-Chilcotin is to have full 
participation in dealing with water conservation and quality issues. 
 

RECOMMENDATION  
Topic:  
 

Water conservation 

Issue: 
 

Maintaining aquifers—maintaining water quality and quantity in urban 
watersheds  
 

Objective: 
 

Support, Fund, and Expand the Water Wise Program to include government 
examples and legislation where needed 
  

Strategy: 
 

1) Explore rainwater infiltration issues  
2) Explore aquifer recharge processes, ecological processes in urban 

environments  
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3) Explore and promote water conservation technologies in all new 
building plans 

4) Pursue universal metering 
5) Promote xeriscaping and drip irrigation 
6) Explore rainwater harvesting 
7) Promote dual plumbing in buildings that will reuse and recycle grey 

water 
8) Educate, educate, educate 

 
Benefits: 
 

Sustainable water use, water quality downstream 

Timeframe:  Begin by Jan 
2008 

Responsibility:CCBAC 
Municipalities and CRD 

Cost: $10k/yr for 5 years 

 

5.2.6.2 South Cariboo Recommendations 
Two recommendations specific to the South Cariboo fall out of this section.  Note that these 
recommendations can be extrapolated to other Cariboo-Chilcotin communities when interest is expressed. 
 
Community Watershed Management Planning Proposal 

 
Firstly, Conservation Strategy recommends the development of a comprehensive community 
watershed management plan for South Cariboo.  This plan should be inclusive of all stakeholders.  
The need for full and open public consultation is vital for a successful plan.  This plan could be 
modelled on the Watershed Management Plan devised by Campbell River.  Such a plan would 
give the District of 100 Mile House input into regulation of the activities impacting its watershed.  
It would also address environmental issues, infrastructure funding, and growth and development 
(subdivisions in both rural and urban areas).  Of note are the concerns of the Lower Bridge Creek 
Watershed Stewardship Society.  They stress the need for public consultation, cooperation and 
disclosure (Winter 2007).   

 
RECOMMENDATION  

Topic:  
 

Community Watershed Management Planning 

Issue: 
 

To enable and empower communities to have a say in the water 
quality/quantity issues of their watersheds. 
To stimulate public discussion with full and open public consultation and 
disclosure of issues. 
To identify and address funding needs of community infrastructure.  
 

Objective: 
 

Support, fund and develop a comprehensive community watershed 
management plan suitable to the District of 100 Mile House, similar in scope 
to that of Campbell River’s plan.  
 

Strategy: 
 

To hire a fully qualified watershed management planning consultant who 
will direct and develop a comprehensive watershed management plan. 
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Benefits: 
 

Sustainable water use, water quality/quantity downstream, public 
engagement in the planning process 
 

Timeframe:  Begin by 
March 2008 

Responsibility: District of 
100 Mile House and 
appropriate provincial 
ministries 

Cost: $100 – 150k over 3 
years. 

 
Green Lake Quality Concerns 

 
Secondly, the Green Lake Ratepayers Association is in the process of developing a funding 
request for a five-year water schedule of stewardship activities for Green and Watch Lakes 
($11,000).  The Conservation Strategy recommends that such a proposal be advanced and 
expanded into the creation of an Official Community Plan; one of long-term vision. 

 
RECOMMENDATION  

Topic:  
 

Green Lake/Watch Lake water quality  

Issue: 
 

Capacity of the lakes to withstand further development; community 
planning; water quality and other water stewardship issues. 
 

Objective: 
 

To fund water quality monitoring of the lakes.   
To fund, support, and develop an Official Community Plan 
 

Strategy: 
 

To develop a long-term water stewardship plan via an Official Community 
Plan 

 
Benefits: 
 

Understanding the capacity of the land and water to withstand development, 
enhanced water quality, protection of the aquatic and lakeshore 
environments; public engagement in the planning process 
 

Timeframe:  Begin by May 
2008 

Responsibility: CRD, 
TNRD, appropriate 
provincial ministries, Green 
Lake Ratepayers’ 
Association. 

Cost: $50k over five years. 

 
 

5.3 AIR QUALITY 
 
Numerous participants of the Cariboo Conservation Inventory indicated concerns regarding air quality 
including heightened risks of wildfire, increased road dust from intensified logging truck traffic, and 
contributions to green house gases.  Participants also felt that any new economic development adhere to 
the recommendations arising from the Quesnel and Williams Lake Airshed Management Plans.   
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5.3.1 Background: Air Pollution and Greenhouse Gases: 
 
There are three main sources of air pollutants: 

• stationary or point sources (power-generating stations, smelters, refineries, factories, commercial 
and residential buildings); 

• mobile or non-point sources (cars, buses, planes, trucks, trains, ships, agricultural equipment, 
lawnmowers); and 

• naturally occurring sources (windblown dust, volcanic eruptions, forest fires) (Statistics Canada 
2002 Human Activity and the Environment p. 1) 

 
In addition endotoxins, the degradation of bacterial cell walls is a measurable hazard in airborne 
particulates, especially during concentrated animal feeding operations.  It is “a potent inflammatory agent 
that produces systemic effects and lung obstruction, even at very low levels of exposure” (Hoff et al. 
February 2002) 
 
The following three tables (Tables 10, 11, and 12) describe sources of air pollutants, health impacts, 
pollutant effects on the environment and descriptions of main green house gases and their sources. 
 
Table 10. Main Pollutants 
(from Environment Canada et al. 2004). 
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Table 11. Greenhouse gas descriptions and main sources 
(from Statistics Canada et al. 2005, p. 6) 
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Table 12. Sources of greenhouse gas emissions by sector 
(from Environment Canada cited in Statistics Canada et al. 2005 p. 8);  
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5.3.1.1 Air pollutant distributions 
 
Weather, wind and geography influence how these pollutants are mixed into the air.  Large turbulent 
masses of warm air rising vigorously disperse pollutants to great heights.  In the absence of strong winds, 
cool air overlain by warm air can stagnate and cause an inversion trapping pollutants near the surface.  
While strong winds may carry pollutants away, they also can deliver pollutants such as smoke or dust.  
As well, communities often are located in topographical “bowls” (valley bottoms) where the air is more 
easily trapped (Environment Canada 2004c). 
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Once in the atmosphere, primary pollutants can undergo chemical reactions when they encounter other 
pollutants. These secondary pollutants include ground-level ozone, formed as a result of nitrogen dioxide 
(NO2) mixing with volatile organic compounds (VOCs) in the presence of sunlight (Environment Canada 
et al. 2004). 
 

5.3.1.2 Monitoring Air Quality and Airshed Management Plans 
 
Whatever the source or dispersal pattern, pollutants have a direct effect on the health of ecosystems and 
by default, humans.  Not only does air pollution directly affect wellbeing (asthma, bronchitis, 
cardiovascular disease), but it also causes losses in productivity, thereby hobbling economic growth.  In 
addition to a decline in quality of life, societies feel the pinch in terms of “additional operating costs on 
business, industry, households and public services... Likewise, air pollution accelerates the deterioration 
of buildings and historic monuments” (United Nations Environment Programme et al. 2005.) 
 
Concerns about these impacts have led to nation-wide monitoring of air quality and pollution emissions.  
There are three monitoring programs: the National Air Pollution Surveillance, Network, the National 
Ambient Air Quality Objectives, and the Index of the Quality of the Air (Statistics Canada 2002 p. 1).  In 
British Columbia, a pilot program also has been introduced—the Air Quality Health Index (AQHI)—
which is the first index in Canada to relate air quality directly to health risk.  The website can be found at 
http://www.airplaytoday.org/pilot.htm (Ministry of Environment, About the Air Quality Health Index).   

5.3.1.3 Municipal Actions: 
 
West Coast Environmental Law, British Columbia’s legal champion for the environment, lists various 
tools available to municipalities for dealing with air pollution 

• municipal bylaws, 
• airshed planning, 
• municipal policies, 
• educational programmes, 
• incentive programmes, and  
• other programs such as chipping/composting of organic material and promotion of transit (Gage 

and Saha 2006).  
 

5.3.2 Air quality in Quesnel and Williams Lake  
 
The two major communities of the Cariboo, Quesnel and Williams Lake, have been proactive in dealing 
with their air quality.  In each community, Airshed Management Plans have been developed (Quesnel, 
2004; Williams Lake, 2006).  The B.C. Lung Association defines an airshed as “a geographic area where 
the movement of air is limited by local geography and weather conditions… often… based on community 
boundaries.”  Airshed plans coordinate air quality planning to ensure that issues are addressed.  The 
ultimate aim being healthy air quality (B.C. Lung Association 2005).  These plans are collaborative and 
consultative in nature and involve the participation of Air Quality Roundtables—panels formed from 
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private citizens and representatives from local industry, local and provincial governments, regional 
community health authorities, and environmental groups.   
 
Both reports are blunt.  They clearly state that the air quality in Quesnel and Williams Lake needs 
improvement.  Our main Cariboo communities rank within the best of the worst.  For ambient fine 
particulate matter (PM2.5), Quesnel comes in second and Williams Lake sixth.  As well, in terms of 
ground-level ozone, Williams Lake falls in the worst ten communities (B.C. Lung Association 2007; Air 
Report 2007). 
 
According to the airshed plans, the sources of pollutants include:  

• Permitted sources: Quesnel – 66%; Williams Lake – 45% (all point sources in the airshed that are 
permitted under the Ministry of Environment Environmental Management Act to discharge air 
contaminants. These include the forest industrial sector, asphalt industry, ready-mix concrete 
industry, electrical industrial equipment industries, and petroleum products—wholesale); 

• Commercial sources: Quesnel and Williams Lake – 2% (oil and gas industry, land clearing 
burning, restaurants, light industry, welding shops, space heating, agriculture, landfills, building 
construction/demolition, gravel pits, bakeries, asphalt application, dry cleaning, metal degreasing, 
printing inks, glues adhesives and sealants, and paint applications); 

• Mobile Sources: Quesnel and Williams Lake – 1% (aircraft, marine (boats), rail (trains), light duty 
vehicles, heavy duty vehicles, and off-road vehicles (including cars and trucks)); 

• Residential sources: Quesnel – 9%; Williams Lake – 7% (woodstoves, backyard burning, tobacco, 
barbecues, natural gas heating, structural fires, fuel oil heating, LPG (Liquified Petroleum Gas) 
heating, lawn equipment, and consumer products); 

• Unpaved road dust: Quesnel – 11%; Williams Lake – 8%; 
• Paved road dust: Quesnel – 11%; Williams Lake – 37%; and  
• Natural sources: Quesnel – unquantified; Williams Lake – <0.01% (volatile organic compounds 

(VOCs) and nitrogen oxides (NOx) from vegetation). (Quesnel Air Quality Roundtable 2004; 
Williams Lake Air Quality Roundtable 2006) 

 

5.3.2.1 Recommendations from the Williams Lake and Quesnel Air Management Plans  
The recommendation from the airshed plans include: 

• annual reports needed from stakeholders; 
• compliance of operations holding permits; 
• mitigation of dust from paved and unpaved sources; 
• open/backyard burning restrictions (involvement of CRD in areas outside of city boundaries); 
• standards from wood burning appliances: 

o CSA/EPA emissions certification requirements; and  
o woodstove exchange program (In 2007, retailers in Williams Lake, Quesnel and 100 Mile 

House offered trade-in-allowances on old wood burning stoves upon purchase of modern 
efficient models.  As well, the Quesnel and Williams Lake Roundtables upped the ante 
with an additional cash rebate for the first fifty stoves traded in within their respective 
airsheds (Ministry of Environment Woodstove Exchange Program website 
http://wlapwww.gov.bc.ca/car/epd/air/woodstove/index.html);  

• transportation planning:  
o development of bike lanes; 
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o more viable public transport; 
o vehicle emission clinics (including diesel emission testing); 

• community and regional planning 
o development of a Community Energy Plan to address energy consumption, green house 

gas emissions, and the promotion of alternative renewable fuels; 
o incorporation of Airshed Management Plan recommendations into all levels of planning; 

• public education; and 
• air quality monitoring and future research. 

5.3.2.2 Quesnel mitigation strategies 
Quesnel has adopted many of these recommendations.  News releases from 2005 and 2006 indicated that 
the following actions have been taken: 

• continued participation in the Cariboo Woodstove Exchange program 
• Aggressive spring clean-up efforts to reduce road dust.  
• Treating unpaved areas with dust suppressant.  
• Using coarser traction materials.  
• Requiring wood-fired boilers or furnaces to meet CSA or EPA emission standards.  
• Increasing transit service.  
• Further reductions of Total Reduced Sulphur from Cariboo Pulp.  
• A reduction in fine particulate emissions from West Fraser’s new sawmill energy system.  
• Forest industry’s efforts to reduce truck traffic in the community and the resulting greenhouse gas 

emissions and dust.  
• The City of Quesnel’s dust mitigation efforts and promotion of bicycling infrastructure.  

(City Of Quesnel September 13, 2005; Quesnel Air Quality Roundtable October 19, 2006).   
 
Largely in response to air quality issues, Quesnel has developed a comprehensive transportation policy 
integrated in the new Official Community Plan (City of Quesnel 2007).  This policy is touted by the 
Community Energy Association (a British Columbian charitable, non-profit society which assists 
communities to develop and implement energy efficiency and green energy initiatives) in its 2006 Case 
Studies.  Quesnel’s actions and approach serve as examples for small communities to follow.  As well, 
Quesnel is one of the communities participating in the pilot project, Air Quality Health Index, discussed 
previously.   

5.3.2.3 Williams Lake mitigation strategies  
Williams Lake too is working on air quality.  In 1998, the city implemented a bylaw banning backyard 
burning.  More recent initiatives include an anti-idling campaign and the purchase of hybrid vehicles.  In 
addition, the City is exploring opportunities within the Federal Gas Tax program to fund a new, fuel 
efficient bus and the purchase of bike racks for existing buses (Carruthers 2007).  The community also 
participated in the 2007 Wood Stove Exchange program.  As well, the Williams Lake Environmental 
Society, on behalf of the Air Quality Roundtable, is currently conducting a public information campaign 
on air quality.  Pamphlets and fact sheets covering such topics as open burning, high efficiency wood 
burning appliances, vehicle idling, transportation, health, and environmental considerations of gardening 
are being distributed.  The campaign also empowers at a personal level.   
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The information sheet, “8 Things You Can Do to Make Every Day a Cleaner Air Day,” lists the following 
actions that can be done by individuals: 

1. Plan trips for efficient use of fuel and vehicle; 
2. Reduce unnecessary idling; 
3. Keep a well-maintained emission system in vehicle; 
4. Paint Smart – use latex-based paints and solvent alternatives to reduce emissions of volatile 

organic compounds;  
5. Garden Smart – use of manual or electric gardening tools instead of gas-powered models; 
6. Burn Smart – efficient wood burning; 
7. Reduce or eliminate backyard burning by recycling or composting; and  
8. Involvement in airshed management plans (Williams Lake Air Quality Roundtable, Fact sheet). 

 
The most beneficial effect on Williams Lake air quality was the elimination of the nine beehive burners 
by 1995.  The wood waste which fed the burners was redirected to the biomass power plant owned by 
EPCOR.  This state of the art plant, the largest in North America, converts steam to electric power and is 
“equipped with combustion and emission controls, including multiple cyclones and an electrostatic 
precipitator. The plant has been designed to surpass the air emissions permit levels that are already five 
times tighter than existing regulations for wood-waste-fired boilers.”  EPCOR states that this plant has 
reduced particulate emissions in Williams Lake by over 90% (EPCOR Power L.P). 
 
Planning for air quality is not a simple task.  There are many factors and relationships, including 
ecological, economic and societal.  This complexity is graphically illustrated by the title pages of both the 
Williams Lake and Quesnel Airshed Management Plans (Figure 8).  Through the processes of goal 
setting, implementation, monitoring and annual reviews, these plans tie together actions that stress the 
underlying theme of air quality planning: “We are all part of the air quality solution.” 
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Figure 8. Linkages in airshed planning 
(adapted from Williams Lake Airshed Management Plan 2006) 
 

 

5.3.3 Recommendations 
 
Airshed management is well on its way in the two largest communities in the Cariboo-Chilcotin.  The 
challenge now is to extrapolate the recommendations provided by the two Airshed Management Plans to 
the entire region.  In that vein, the Conservation Strategy proposes that efforts to improve air quality and 
to decrease the input of greenhouse gases be extended to the region as a whole.  Studies of air quality 
issues in smaller communities will be valuable as will long-term monitoring programs and a region-wide 
education campaign.  By using the current Williams Lake public information campaign as a model, the 
air quality roundtables can connect communities, industry, and the general public to ensure that our 
ecological impact on the air can be minimized. 
 
Air quality roundtables in conjunction with the recommended sustainability planner should in a big way 
incorporate a greenhouse gas perspective and begin a major public education campaign. 
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RECOMMENDATIONS  

Topic:  
 

Air quality  

Issue: 
 

Air quality in urban areas and reducing greenhouse gases. 

Objective: 
 

Increase funding, support, and expand the community airshed management 
plans. 
 

Strategy: 
 

1) Expand the work of the airshed roundtables. 
2) Expand public education campaign regarding air quality climate 

change and green house gas emissions. 
3) Initiate a campaign with MOFR and industries to reduce emissions. 
4) Contribute materials (books to loan, brochures, videos, DVDs, posters) 

to a local information center. 
5) Explore Provincial government initiatives to reduce green house gases 

by communities, industries, families. 
6)  

Benefits: 
 

Improvement in human health, addressing of climate problems. 

Timeframe:  Begin 2008 Responsibility: CCBAC II, 
Municipalities, and CRD 

Cost: $10k/yr for 3 years 

 
 

5.4    ENERGY  

5.4.1 Introduction 
Energy is defined as the ability to bring about change or to do work, and exists in many forms, such as 
heat, light, chemical energy, and electrical energy (Farabee 2001).  In the official jargon of physicists, the 
First Law of Thermodynamics states that while energy is cannot be created or destroyed, it can change 
from one form to another.  For example, “in the cell there are many types of energy transformations: light 
to chemical (photosynthesis), chemical to chemical (cellular respiration), chemical to electrical (nervous 
system), chemical to mechanical (muscles)” (Decelles 2006).  Ecosystems are beehives of such energy 
conversion—energy pathways that lead life from sunshine (or hydrothermal vents) through to 
decomposition.   
 
Fossil fuels, our energy sources of choice, have been a long, long time in the making.  The surplus carbon 
stored from living organisms (from which most oil and gas deposits originated) date back to as much as 
560 million years ago.  It has only taken us 200 years to consume half of that oil supply (GreenLearning 
2007).  
 
Due to the concerns of this global oil supply, energy is on the forefront of the public’s attention.  The 
consequences of indiscreet and wasteful energy use have impacted the global climate via the influx of 
carbon into the atmosphere.  In February 2007, the Global Roundtable on Climate Change stated: 
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The modern age is powered largely by fossil fuels: coal, oil, and gas. The fossil-fuel era has been 
a period of unprecedented economic advance, with the world’s average life expectancy roughly 
doubling and its per capita income rising roughly ten-fold since the start of the Industrial 
Revolution. Yet we now understand that fossil fuels—as they are currently used—increase the 
amount of carbon dioxide (CO2) in the atmosphere which, along with the release of other 
greenhouse gases (GHGs), warms the planet and leads to other impacts of global climate change 
(Global Roundtable on Climate Change 2007).  

 
Our addiction to cheap oil and other fossil fuels have created a legacy of global warming and we will 
suffer severe withdrawal symptoms for years to come.  In the Earth Island Journal, Richard Heinburg 
warns of the possible problems of oil shortages: 

The impending global peak in oil production is likely to lead to economic chaos and extreme 
geopolitical tensions, raising the spectres of war, revolution, terrorism, and even famine, unless 
nations adopt some method of cooperatively reducing their reliance on oil (2007).  
 

The question is: how do we wean ourselves off the heretofore cheap and abundant energy of fossil fuels?  
How do we embrace energy sustainability?  And how can local governments and their communities have 
any impact? 

5.4.2 Sustainability and Energy 
This task of changing energy habits will not be an easy one, but it is one in which we have no choice.  
According to the Globe Foundation (a Canadian foundation dedicated to finding business-oriented 
solutions to the world’s environmental problems), the issues around energy use are complex and varied.  
They include:   

• Emissions Reduction 
• Sustainability 
• Energy conservation 
• Energy security 
• Economic development 
• Regulation and Planning 
• Transportation 
• Development Planning 
• New Technology adoption (Globe Foundation May 2007). 

 
In February 2007, the Government of British Columbia announced an official Energy Plan emphasizing 
energy conservation (with conservation supplying 50 per cent of BC Hydro’s incremental resource needs 
by 2020) and reduction in greenhouse gases (zero net emissions from existing thermal generation power 
plants (by 2016) and coal thermal electricity facilities) (Ministry of Energy, Mines and Petroleum 
Resources February 2007).  Appendix A of the plan lists policy actions in further detail.  Fifty-five 
actions fall within the sectors of Energy Conservation and Efficiency, Electricity, Alternative Energy, and 
Oil and Gas.  A cautionary note: despite the enthusiasm for conservation and best environmental 
practices, the continuing reliance on oil and gas is reflected by this plan.  Support for the Oil and Gas 
sector is reaffirmed, including the province’s intention to pursue off-shore oil production.  That being 
said, Guy Dauncey of the B.C. Sustainable Energy Association (a traditional critic of B.C.’s past energy 
policies) stated, “It is really a very big breakthrough. This is the stuff we’ve been asking for over the last 
four or five years” (CBC News February 27, 2007).  Progress at a provincial level is being made. 
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The provincial government has a number of initiatives either in place or planned that are geared towards 
community energy needs.  These initiatives include:   
 

• Community Action on Energy Efficiency (CAEE): a program which falls under the umbrella of 
the Energy Efficiency in Buildings strategy.  This strategy was launched in 2005, and in 2006 
supported by the Canadian Government to the tune of 11 million dollars (Ministry of Energy, 
Mines and Petroleum Resources et al. July 14, 2006).  CAEE promotes energy efficiency and 
community energy planning projects, providing direct policy and technical support to local 
governments through a partnership with the Fraser Basin Council.  In the program’s inaugural 
year (2005), the City of Quesnel was selected as one of three communities to participate.   

 
• Green Buildings BC Program (http://www.greenbuildingsbc.com/): the province is working to 

reduce the environmental impact of government buildings by increasing energy and water 
efficiency and reducing greenhouse gas emissions. 

 
• Green Cities Project: a program to additional resources to improve air quality, reduce energy 

consumption and encourage British Columbians to get out and enjoy the outdoors.  
• LocalMotion Fund: a program to cost share capital projects on a 50/50 basis with 

municipal governments to build bike paths, walkways, greenways and improve 
accessibility for people with disabilities. 

• Green City Awards program to encourage the development and exchange of best practices 
by communities, with the awards presented annually at the Union of British Columbia 
Municipalities convention. 

• Set new financial incentives to help local governments shift to hybrid vehicle fleets and 
help retrofit diesel vehicles. 

• Commit to making new investments in expanded rapid transit, support for fuel cell 
vehicles and other innovations. 

 
• Industrial Energy Efficiency Program: as part of the B.C. Energy Plan, the province has 

committed to the development of a program to “encourage industry driven investments in energy 
efficient technologies and processes; reduce emissions and greenhouse gases; promote self 
generation of power; and reduce funding barriers that discourage energy efficiency in the 
industrial sector” (Ministry of Energy, Mines and Petroleum Resources February 2007, p. 8). 

 
• Towns for Tomorrow Program (http://www.townsfortomorrow.gov.bc.ca/): a more 

comprehensive sustainability program ($21 million for capital investments) that includes energy 
improvements along with other community infrastructure projects.  The program is targeted 
towards to communities with a population under 5000. 

 
• Innovative Clean Energy (ICE) Fund Levy: part of the BC Energy plan, this fund’s goal is to help 

support clean energy initiatives and will be raised by the sales on energy products such as natural 
gas, grid propane and fuel oil (not including fuels used for transportation purposes) (Ministry of 
Small Business and Revenue).   
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5.4.2.1 Energy Planning 
Planning is integral to the realization of energy goals.  In B.C., the Community Energy Association 
(CEA) has empowered communities by making available a detailed toolkit in three volumes entitled A 
Tool Kit for Community Energy Planning in BC (found at the CEA website: 
http://www.energyaware.bc.ca/toolkit.htm).  The association is a non-profit society whose members and 
partners include Terasen Gas; BC Hydro; Pacific Northern Gas; BC Transit; TransLink; Union of BC 
Municipalities; Planning Institute of BC, B.C. Ministries of Water, Land and Air Protection; Energy and 
Mines; and Community, Aboriginal and Women's Services.  It promotes energy conservation, energy 
efficiency and green energy supplies through community energy planning and project implementation.  
The vision of the association states: 

Energy plays an integral and vital role in all our communities.  Decisions made at the local 
community level regarding urban form, transportation, site plans and neighbourhood design have 
a profound and long-term effect on energy supply and efficiency characteristics… By integrating 
community and energy planning, and considering the impact of plans and policies on energy 
demands, community and regional planners can help minimize energy requirements.  This, in 
turn, brings savings in infrastructure and operating costs, as well as expansion of local economic 
activity, all while reducing traffic congestion, greenhouse gas emissions, and conserving available 
green space. 

 
The association further defines community energy planning as: 

the consideration of energy supply and demand in regional, urban and neighbourhood design and 
development.  It involves land use and transportation planning, site planning and building design, 
infrastructure design and efficiency, and new green energy sources all working cohesively toward 
the goal of planning for a more sustainable and environmentally-friendly community (Community 
Energy Association 2006). 

 
In a presentation to the April 2007 CEA workshop, Empowering the Community, Michael Wilson stated 
that a community energy plan will: 

• Clarify goals and priorities; 
• Evaluate current energy consumption and forecasts; 
• Encourage community engagement; and 
• Prioritize and coordinate potential opportunities 

 
He points out the benefits to communities.  Energy planning is a win-win scenario for communities.  
Energy efficiency means that communities will benefit from reduced costs, efficient land use, and 
reduced travel times.  Economic development will be enhanced by localization of dollars, energy security 
and price stability.  The community will be healthier from improved air quality and liveability.  And 
energy side-effects on the environment will be ameliorated by greenhouse gas reductions and healthier 
ecosystems (Wilson 2007). 

5.4.2.2 Energy Conservation, Efficiency and Alternative Fuels 
According to the Centre for Community Development at Simon Fraser University, there are three aspects 
of sustainable energy use and production: 

• Conservation: reduction in the demand for energy through demand-side management strategies is 
often more cost-effective than expanding supply.  Demand-side management involves the 
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modification of the behaviour of both individuals and groups so our everyday activities become 
less energy intensive. 

• Efficiency: increase in energy efficiency involves getting more out of the energy that we use.  
Examples include improved technologies that require less energy or taking action to reduce 
energy waste such as double-glazed windows that reduce energy required for heating, or 
florescent light bulbs used in place of incandescent bulbs). 

• Alternative sources: a shift in energy production towards greater reliance on renewable energy 
sources (solar, wind, geothermal, fuel cells, biogas, micro hydro, etc.), thus creating less of an 
impact on the environment (Connelly et al. 2005). 

5.4.2.3 Using Energy Wisely 
Energy conservation and efficiency are linked.  Natural Resources Canada states that the biggest 
untapped source of energy is the energy we waste.  In that vein, this federal department has a produced a 
list of tips for saving energy and money.  These ideas are listed on the Natural Resources Canada website, 
http://www.nrcan-rncan.gc.ca/media/newsreleases/2007/200704c_e.htm, which includes tips on 
conserving energy at home, in the yard, at work, and on the road (The News Room 2007). 
 
The federal Office of Energy Efficiency (OEE) website (http://oee.nrcan.gc.ca/english/index.cfm) links 
the public with the new ecoENERGY Efficiency Initiative.  This initiative aims to reduce energy use in 
buildings and houses, industry, personal vehicles and fleets.  Information is offered on: 

• Residential: Housing, Appliances and Equipment; 
• Transportation: Buying, Driving, Maintaining, Alternative Fuels; 
• Residential : Appliances, Equipment and Housing Professionals; 
• Transportation: Fleets, Fuel management, Idling and Training; 
• Commercial and Institutional: Buildings and Equipment; 
• Industrial: Facilities and Equipment; and 
• Communities and Government: Buildings, Transportation and Procurement 

 
Homeowners and owners of small and medium-sized organizations can apply for financial assistance 
from ecoENERGY Retrofit.  Links to other grants and financial incentives are listed as well.  A July 2007 
search of Environment Canada for energy conservation-related incentives and rebates applicable to B.C. 
resulted in a list of thirty-one links ranging from federal programs such as the EcoAUTO program, to 
community-based programs such the City of Vancouver’s promotion of subsidized composters 
(Environment Canada 2007). 
 
Industry is not left out of the energy efficiency equation.  The ecoENERGY program for industry is 
delivered through the Canadian Industry Program for Energy Conservation (CIPEC), a longstanding 
program linking industry with energy efficiency.  Programs include:  

• Incentives for industrial energy retrofit projects.  
• Incentive for industrial energy assessments.  
• Dollars to $ense energy management workshops customized to meet specific needs.  
• Employee Awareness Program.  
• Class 43.1 and 43.2 accelerated capital cost allowances for energy efficient and alternative energy 

systems.  
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• Benchmarking information, case studies, technical guides and the twice-monthly newsletter Heads 
Up CIPEC.  

• Boiler Efficiency Calculator to quickly analyze the efficiency of boiler operations.  
• Energy Management Services Directory that helps companies locate contractors  

(Natural Resources Canada 2007).  
 
Incentives are available at a provincial level as well.  B.C. offers provincial sales tax (PST) exemptions 
for the following energy conservation products:  

• Materials and equipment that prevent heat loss from a building;  
• ENERGY STAR® (international identification of most energy efficient products on the market); 
• Qualified windows, doors and skylights;  
• ENERGY STAR® Qualified residential furnaces, boilers and heat pumps;  
• Prescribed wind, solar and micro-hydro power generating equipment; and 
• Natural gas and propane conversion kits for internal combustion engines  

(Ministry of Small Business and Revenue; Consumer Taxation Branch).  
 
The province recently announced support for alternate energy, energy efficiency, conservation and skills 
training programs in First Nations and remote communities.  Funding to the tune of $670,000 is intended 
to support the development of clean, efficient energy supplies and energy conservation projects (Ministry 
of Energy, Mines and Petroleum Resources March 30, 2007).   
 
In addition, the major power producers—BC Hydro Terasen Gas and FortisBC—have energy 
conservation programs of their own.  More detailed information can be found at their respective websites: 
 

BC Hydro Power Smart Program 
• Power Smart at Home – http://www.bchydro.com/powersmart/  
• Power Smart for Business – http://www.bchydro.com/business/  
 

Teresan Gas (as of May 2007 owned by Fortis Inc) 
• Saving Energy for Homes – http://www.terasengas.com/Homes/SavingEnergy/default.htm 
• Saving Energy for Businesses – 

http://www.terasengas.com/Business/SavingEnergy/default.htm 
 

FortisBC  
• PowerSense Program – 

http://www.fortisbc.com/energy_efficiency/energy_efficiency_programs.html 
 
At a community level, these programs prove to be very helpful.  For example, the Regional District of 
North Okanagan teamed up with BC Hydro.  Under the Product Incentive Program (a Power Smart 
program for installing energy-efficient products to replace existing inefficient technologies), the Regional 
District anticipates a savings of more than $11,000 a year in electricity costs (BC Hydro August 23, 
2006). 
 
Ameliorating the costs of energy conservation and efficiency through such incentive and rebates is a vital 
strategy in reducing energy needs.  But public attitudes and perceptions about energy usage are also key 
to the success of energy conservation and efficiency measures.  The public must be willing to embrace 
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these concepts—information campaigns are essential.  Showing people and local governments how they 
can save money (and at the same time benefit the environment) is an effective attitude-adjustment 
technique.  Giving energy alternatives is another. 

5.4.2.4 Energy Diversity—Clean, Green and Renewable Alternatives 
Alternate energy sources offer further hope for energy sustainability.  The break down of current energy 
use in British Columbia is shown in Figure 9.  Using the tools of energy planning, the projected uses for 
2025 are illustrated in Figure 10.  Notice the optimism.  Fossil fuels shrink in importance, and the 
fortunes of conservation measures and renewable energy resources rise.   
 

 
Figure 9. B.C.’s Energy Use 
(from TheGlobe Foundation May 2007 
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Figure 10. Projected Energy Use in B.C. 
(from Globe Foundation May 2007) 
 

5.4.3 Energy Alternatives 
What are our energy alternatives?  How do we ensure sustainability by using clean, renewable energy?  
The B.C. Sustainable Energy Association (BCSEA) classifies the following energy sources as 
sustainable:   

• Biomass 
• Biodiesel 
• GeoExchange (geothermal, ground source heating and cooling, heat pumps)  
• Green Buildings 
• Green Transport 
• Green Hydrogen 
• Landfill Gas and biogas 
• Micro Hydro (run-of-river) 
• Ocean Energy (tidal, ocean current and wave energy) 
• Passive solar 
• Small Hydro 
• Smart Transport 
• Solar Photovoltaic 
• Solar Thermal (solar heat and solar hot water) 
• Wind (BC Sustainable Energy Association 2006). 
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The technologies for these energy sources are discussed in detail on the BCSEA website, Sustainable 
Energy: http://www.bcsea.org/sustainableenergy/.  Another source of information on alternate fuels is 
included through the website of the Office of Energy Efficiency (OEE) 
(http://oee.nrcan.gc.ca/transportation/vehicle-fuels.cfm?attr=8).  OEE is Canada’s centre for information 
of energy conservation, energy efficiency and alternative fuels and manages the ecoENERGY Efficiency 
Initiative.    
 
The Canadian Renewable Energy Network (CanREN) website 
(http://www.canren.gc.ca/tech_appl/index.asp) defines renewable energy as those sources that produce 
useable energy without depleting resources. They include bioenergy (biomass), earth energy, water (i.e., 
hydroelectric, small and large), wind, and solar. 

5.4.3.1 Bioenergy: 
Bioenergy is produced by the release of stored chemical energy contained in fuels made from biomass. 
Biomass is actually a product of solar energy that has been stored by the photosynthetic activity of plants. 
The plants remove carbon dioxide from the atmosphere and combine it with water to produce biomass.  
Biomass is in many common waste products, such as: 

• agricultural waste  
• forest waste  
• municipal waste  
• food processing waste 
 

Bioenergy fuels include: bio-oil from forestry and agricultural residues, biodiesel from seeds, biogas (60 
and 70 percent methane), combustible gas from biomass, wood product combustion, landfill gas, ethanol 
fuel, and SuperCetane, a high cetane, low sulphur diesel fuel blending stock (CanREN Technologies and 
Applications; About Bioenergy 2006).  

5.4.3.1.1 Bioenergy in British Columbia 
These days, bioenergy is a “hot topic” in British Columbia.  The Pembina Institute reports: 

Burning wood waste from forestry operations is the most abundant source of biomass 
energy in the province. British Columbia now has over 750 MW of production in place, 
primarily at sawmills throughout the province. BC Hydro estimates there are over 1.6 
million tonnes of wood residues that could potentially be used in biomass generation 
projects, resulting in up to 5,000 GWh per year, or enough energy to power almost 
500,000 homes (The Pembina Institute 2006b). 
 

According to the BIOCAP Canada Foundation, “British Columbia has the potential to create a 
bioenergy resource sufficient to provide over 50% of its current fossil energy needs… The… 
biomass… needed to achieve this goal could come from existing and new biomass resources 
associated with forestry, agriculture and municipal waste streams” (Ralevic and Layzell 2006 p. 
2). Potential sources include: 

• Municipal wastes from larger communities (about 1.6% of the provincial fossil energy 
demand); 

• Animal manure and residues from existing crop production systems (about 0.9% of energy 
demand); 
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• The planting of new biomass crops (e.g., switchgrass, miscanthus, willow, hemp) on 
converted or new agricultural lands (about 4.8% of the province’s fossil energy demand); 

• Forest residues from the existing sustainable forestry operations  (almost 21% of the 
province’s fossil energy demand); 

• Improved silvicultural practices to increase forest productivity by 20% (about 9% of 
energy demand even when half the enhanced productivity was directed to traditional forest 
products); 

• Accessing new residues and unusable dead trees associated with the mountain pine beetle 
infestation (for the next 20 years sufficient to provide about 19% of the province’s energy 
needs). 

 
The report further lists the benefits of developing the policies, infrastructure, technologies and 
investment climate to access the bioenergy resource: 

• Reduced greenhouse gas emissions associated with fossil fuel use; 
• Improved air and water quality associated with the use of biofuels and by keeping organic 

materials out of landfill sites; 
• Enhanced energy security for the province, nation and continent as a result of more home-

grown energy; and 
• Stimulated rural economy (Ralevic and Layzell 2006 p. 2). 

 
In response, the province has committed to creating a B.C. Wood Bioenergy Strategy which will 
“identify new renewable energy resource options, tackle the need for greenhouse gas reduction, 
deal with growing volumes of surplus pulp chips in the Interior, and increase the use of surplus 
mill and harvesting wood waste” (B.C. Ministry of Forests and Range and Ministry of Energy, 
Mines and Petroleum Resources May 31, 2006).  This commitment has potential impacts on the 
Cariboo-Chilcotin.  A 2005 study, British Columbia’s Beetle Infested Pine: Biomass Feedstocks 
for Producing Power, pointed out the feasibility of a 300 MW mountain pine beetle-fuelled power 
plant in the Quesnel area, citing the EPCOR Williams Lake Power Plant as a prime example of a 
successful wood (i.e., sawmill residue) combustion power plant (Kumar et al. 2005).  The EPCOR 
plant has been touted as, “the most efficient stand-alone wood fired power plant in North 
America” (Tampier et al. 2004 p. 53). 

5.4.3.2 Earth and Geothermal Energy  
A 2004 report summarizing and reviewing energy consumption in British Columbia gives the following 
definition of earth/geothermal energy: 

The earth is naturally heated by the decay of radioactive particles deep beneath the earth’s crust.  
Geothermal energy and earth energy make use of this heat source…‘geothermal’ [is defined as] 
operations that pipe water into the earth’s hot crust (either through drilled wells or natural 
fissures) to generate steam that powers turbines, thus creating electricity.  This is only possible 
where there is high temperature gradient, generally in areas with recent volcanic activity such as 
the BC coast.  Earth energy installations, on the other hand, use the earth to directly heat or cool 
(such as for hot water, or space heating). A medium or low temperature gradient is adequate for 
earth energy (Nyboer et al. 2004 p. 16).  
 

Earth energy requires the use of heat pumps that can be used for both warming and cooling.  Heat can be 
extracted from the ground to heat buildings and in the summer the process is reversed by moving hot air 
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back into the ground.  “In the summer, the pump can be reversed to provide air conditioning by moving 
hot air out of the building and into the ground (CanREN, Technologies and Applications, About Earth 
and Geothermal Energy 2006). 

5.4.3.3 Hydroelectric energy  
According to Resources Canada,  

hydroelectric energy is a renewable energy source dependent upon the hydrologic cycle of water, 
which involves evaporation, precipitation and the flow of water due to gravity (CanREN, 
Technologies and Applications, About Hydroelectric Energy 2006).   
 

In British Columbia, 80 per cent of the electricity is produced by major hydroelectric generating stations 
on the Columbia and Peace rivers (BC Hydro Quick Facts 2006).  Overall, 90 percent of B.C.’s electricity 
is from clean/renewable resources (Ministry of Energy and Mines and Petroleum Resources February 
2007). 
 
Large-scale hydro projects come with environmental costs.  However, small-scale hydro (also called run 
of river) developments take up less space and rarely cause significant flooding or require river diversions 
(CanREN, Technologies and Applications, Small Scale Hydro 2006).  According to the Pembina 
Institute, BC Hydro estimates that there are over 9,000 GWh per year of additional small hydro potential 
in British Columbia which would provide enough energy to power almost 900,000 homes (The Pembina 
Institute 2006b).  

5.4.3.4 Wind Energy 
Wind energy is described as: 

kinetic energy that is present in the wind into more useful forms of energy such as mechanical 
energy or electricity.  Wind energy is a pollution-free, infinitely sustainable form of energy.  It 
doesn’t use fuel; it doesn’t produce greenhouse gasses, and it doesn’t produce toxic or radioactive 
waste (CanREN, Technologies and Applications About Wind Energy 2006).   
 

British Columbia, with its vast and varied topography, and high vegetation cover, poses challenges for 
wind energy producers.  But BC Hydro, through its wind mapping initiative, has identified sites with 
good potential.  Sites along the West Coast and in some interior valleys are very windy.  In order to 
identify the most suitable locations for wind energy development, BC Hydro recommends wind 
monitoring for at least a year to obtain firm data on wind speed and consistency (BC Hydro 2007).  Some 
wind energy projects are already underway.  Recently, the Haida Nation and Naikun Wind Energy Group 
Inc. announced a 320 MW offshore wind energy project to be located in the waters of the Hecate Strait 
off the coast of Haida Gwaii (Queen Charlotte Islands) (Haidalink Backgrounder 2007). 

5.4.3.5 Solar Energy 
Sunshine is the engine that drives life on this planet.  “On a clear day the amount of solar energy 
available at the Earth’s surface in the direction of the sun is typically 1000 W/m2 [watts per square 
metre]” (Natural Resources Canada, Technologies and Applications; About Solar 2006).  Besides being 
environmentally friendly and abundant, solar energy has great potential.  The amount that strikes Earth’s 
surface per year is estimated to be 29,000 times greater than all of the energy used in the United States 
(Doable Renewables).  
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Solar energy can be collected as thermal energy either: passively by building design principles; or 
actively by using solar collectors (for heating water), solar space heating and ventilation; and solar 
generators (using heat to generate electricity).  Solar energy can also be converted directly to electricity 
by photovoltaic systems. 

5.4.3.6 Hydrogen  
According to the Canadian Hydrogen Association, hydrogen, like electricity, is an energy carrier that 
enables energy transactions, but is not an actual source of energy.  “Hydrogen is independent of the 
source used to produce it, and any energy source can be used to manufacture it” (Hydrogen Systems p. 7).  
Hydrogen can be extracted from thousands of compounds, including natural gas, water, sugar and many 
petroleum products.  Hydrogen fuel cells convert chemical energy into electrical energy by combining 
hydrogen and oxygen from the air—hydrogen and oxygen combine to form water and release energy.  
The only emissions from the vehicle will be heat and water vapour (Office of Energy Efficiency 2007). 
 
But caution is warranted.  Most of the hydrogen produced in Canada is generated by the chemical and 
petroleum industry (Canadian Hydrogen Association) which begs the question of sustainability.  The 
Green Hydrogen Coalition points out that:  

Hydrogen—the lightest and most abundant element of the universe—can be the next great energy 
revolution. People call it the “forever fuel” because it will never run out. And when hydrogen is 
used for power the only by-products are pure water and heat. Hydrogen is found everywhere on 
Earth, yet it rarely exists free floating in nature. Instead, it has to be extracted from fossil fuels, 
water, or biomass. Therefore, the energy used to derive the hydrogen makes the hydrogen either 
dirty or clean, in other words, “black” or “green 
 

If the source of hydrogen is “green”, clean and renewable, then use of hydrogen technology is indeed 
sustainable.  According to Hydrogen Now!, (a non-profit, international organization dedicated to making 
the hydrogen economy—clean burning hydrogen instead of fossil fuels—a reality for the world): 

Research is striving to improve renewable methods of generating hydrogen (from livestock waste, 
landfill biomass, waste-water sludge, chemical reactions and electricity from solar, wind and 
water power). As fossil fuel companies become basic energy companies, harvesting hydrogen 
from these sources can make it a completely renewable resource (Hydrogen Now! 2002). 
 

However, the City of Portland Peak Oil Task Force cautions against the fact that hydrogen is often 
promoted as the clean, renewable fuel of the future: 

It is not found in its most useful state—H2—but must be separated from other atoms to which it is 
attached, such as carbon or oxygen. Most hydrogen today is produced from natural gas. This is 
not sustainable when natural gas is in decline. In the long run, if hydrogen is to be used as a 
transportation fuel, it will have to be electrolyzed from water using renewable power. But because 
of thermodynamic losses in producing and transporting the hydrogen, it may be more efficient to 
use the renewable power directly.  In addition, because of its volume and because it leaks so 
easily, hydrogen is difficult to store and distribute. The current storage and distribution 
infrastructures for natural gas and gasoline would have to be replaced, at huge costs, to 
accommodate hydrogen (City of Portland March 2007 p 53).  
 

Nevertheless these days there is much hype about hydrogen.  Premier Gordon Campbell has joined the 
fuel cell band wagon along with California Governor Arnold Schwarzenegger.  In May 2007, B.C. and 
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California signed a “green” agreement that includes a commitment to build a “hydrogen highway” 
stretching along the west coast of North America.  (CBC News May 31, 2007). 

 
B.C. has been investing in hydrogen fuel cell technology.  In the 2006/07–2008/09 Service Plan of the 
Ministry of Energy, Mines and Petroleum Resources, the province supported the innovative Hydrogen 
Highway project and the hydrogen fuel cell industry to the tune of two million dollars (Ministry of 
Energy, Mines and Petroleum Resources, Budget 2006).  In May 2007, the premier announced a further 
injection of forty-five million dollars to help fund the purchase of twenty hydrogen fuel cell buses and the 
development of new hydrogen fuelling stations in both Whistler and Victoria (Office of the Premier and 
Ministry of Transportation April 30, 2007). 

5.4.3.7 Ocean Energy (tidal, ocean current and wave energy) 
The energy of oceans—the natural movements of tides, currents and waves—can be harnessed to produce 
electricity and can be considered as a green alternative as long as its technology does not negatively 
impact marine ecosystems.  Sustainable Development Canada showcases just such a project—Canada’s 
first free-stream tidal power station ten nautical miles southwest of Victoria (Sustainable Development 
Canada 2006, p. 6). 

5.4.3.8 Microgeneration 
The delivery of energy in British Columbia is overwhelming through centralized systems (primarily 
large-scale hydro operations).  However, interest is building in smaller, more localized energy production 
systems that can take advantage of renewable energy sources such as microgeneration. The Community 
Energy Association (CEA) defines microgeneration as: 

small-scale renewable energy technologies that produce heat or power: solar air and water heaters, 
solar photovoltaics, small wind turbines, ground and air source heat pumps, biomass heating, and 
micro-hydro.  For electricity generating technologies, microgeneration includes both grid-
connected and off-grid systems. Typically, microgeneration refers to technologies on a scale that 
involves meeting energy needs for single buildings or developments.  
 

Microgeneration helps reduce emissions, increases the security and diversity of energy supply and helps 
foster more sustainable attitudes by increasing the public’s awareness of energy consumption (The 
Community Energy Association et al. 2007 p 3). 
 
Through its Green Power Certificates program, BC Hydro is promoting small-scale energy projects and 
has accepted sixteen projects—fourteen small-scale hydro, one landfill gas and one wind-energy—
representing 1,764 gigawatt hours.  The crown corporation purchases green power from such independent 
power producers (IPPs) and ensures that for each certificate purchased:  

• an equal amount of green electricity has entered the transmission grid 
• green electricity generated is from new green projects (operational post-2001) that are EcoLogoM 

certified 
• green electricity generated for GPC sales is over and above the green electricity generated to meet 

BC Hydro’s other commitments 
• new green electricity generation will result in the avoidance of greenhouse gas and other air 

emissions (BC Hydro 2005).  
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As well, BC Hydro is developing the Standing Offer Program for clean electricity projects of up to 10 
megawatts (enough electricity to power 4000 homes for a year).  This program, announced by the 
provincial government in June 2007, aims to streamline the process by which small electricity-generating 
projects sell power to BC Hydro (Ministry of Energy, Mines and Petroleum Resources and BC Hydro 
June 20, 2007). 

5.4.4 Local Government  
Local governments have much at stake in the energy game.  In the report, Empowering the Community 
Making neighbourhood renewable energy a reality, the CEA presents a case for municipal involvement.  
Table 13 summarizes the tools for small-scale power energy development available to municipal 
governments.  Local governments can help bring energy sustainability to their residents.  Barriers can be 
overcome through such activities as:  

• education,  
• infrastructure (taking the lead in civic buildings, city utilities, pre-feasibility studies, and 

monitoring),  
• regulatory (development approval requirements and processes, performance targets, and 

institutional protocols and policy), and  
• financial (tax shifting, municipal investment strategies, capital/operating budget links, accessing 

provincial/federal programs) (Holland, 2007).   
 
According to the Sheltair Group, municipalities play a key role in managing energy use through energy 
policies and programs; “municipalities can implement programs to ensure that all new buildings use less 
energy and encourage innovative approaches to energy use such as district energy systems and local 
energy applications” (2006 p. 6).  Improving energy efficiency results in the following benefits:  

• Competitiveness and economic development, 
• Better, healthy buildings, 
• Reduced infrastructure and operational costs, 
• Increased access to federal, and provincial utility incentive programs, 
• Promote market transformation, 
• Taking leadership to help to address local energy shortages, 
• Promoting environmental stewardship, and  
• More Informed Development Community (The Sheltair Group, 2006). 
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Table 13. Summary: tools for municipalities in championing microgeneration 
(from the Community Energy Association et al. 2007, p. 14). 
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5.4.5 Energy Best Practices and the Local Governments of the Cariboo-Chilcotin 
Statistics show that total energy consumption in BC has increased by 20% (1990-2004).  The Cariboo-
Chilcotin is following that trend—average hydro consumption in 2005 rose 10% (Fraser Basin Council 
2006).  As can be seen from the preceding trends, the Cariboo-Chilcotin is at the starting line in the 
sustainable energy game.  However, we are gathering momentum and beginning to embrace sustainable 
energy practices.   

5.4.5.1 Quesnel 
Leading the way is the City of Quesnel.  Quesnel was one of the initial participants in the Community 
Action on Energy Efficiency program in 2005, the program’s inaugural year.  The goals of the project 
were to:  

• address barriers, 
• provide information (at the pre-permit stage), 
• develop mechanisms to support energy efficiency across all sectors, and 
• set up and maintain a “one stop shop” of information (The Sheltair Group May 3, 2006). 

 
Information on energy efficiency measures for the residential, commercial and industrial sectors, and 
access to rebates and incentives can be found on the City CAEE website at 
http://www.city.quesnel.bc.ca/CAEEPP/default.asp.  Also listed are the efficiency targets endorsed by 
city for 2010, as identified in the Energy Efficiency Buildings Plan. 
 
In addition the Draft Official Community Plan reaffirms Quesnel’s commitment to energy sustainability 
with the following policies:   

1. Incorporate energy efficient features into municipal facilities wherever feasible, and work to 
ensure that energy conservation is practiced in municipal operations. 

2. Encourage architects, builders and developers to use features that promote energy efficiency and 
conservation in building construction. 

3. Encourage energy efficient, multiple transportation modes, as set out in other sections of this plan 
dealing with pedestrian, cycling, and transit modes, and trails. 

4. Encourage energy efficient settlement patterns that reduce the length of vehicle trips, by using 
such methods as encouraging infill development, as set out in other sections of this Plan. 

5. Encourage energy efficient forms of development through methods such as: energy efficient 
subdivision design; site planning including building orientation; energy efficient building design 
and materials; water conservation in landscaping; access to multiple transportation modes such as 
transit and cycling; and mixed-use forms of development. 

6. Work with the government agencies and utility companies to encourage all sectors to practice 
energy conservation in the City (City of Quesnel, 2007). 

 
Quesnel has also created a Task Force on Renewable Energy to investigate the new initiatives and 
possible opportunities of independent power production (IPP): 

• Investigate and identify forest biomass supply issues in the North Cariboo to support power 
generation.  

• Review and clarify access/tenure issues relative to biomass resources.  
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• Review and monitor developments relative to BC Hydro and the provincial government’s policy 
regarding IPP agreements in general and, in particular, a special beetle kill proposal call.  

• Identify potential partners through a call for expressions of interest from established IPPs (City of 
Quesnel, November 7, 2006). 

 
The Quesnel Economic Development Corporation (QCEDC)’s award-winning development plan, 
Prosperity & Sustainability: Taking action now for Quesnel’s future, sees jobs and economic growth in 
the biomass and renewable energy sector.  The report points to the example of Silva Gro Nursery which 
“obtains most of its heating from “waste” heat in Quesnel River Pulp’s effluent.  The report also 
recommends expansion of the City Energy Management programs to the Cariboo Regional District and 
suggests the creation of a municipal energy corporation to seek out green energy opportunities (2006). 
 
An excellent example of energy efficiency planning is Quesnel’s North Cariboo Community College—a 
showcase of sustainability and green building practices for the entire community.  By using energy 
efficiency strategies such as in-slab radiant heating and cooling, exhaust heat recovery, concrete earth-
tube for pre-tempering supply air, natural ventilation and energy-efficient lighting, the College has 
experienced a 66% savings in energy consumption compared to a standard building.  The College has 
applied for LEED (Leadership in Energy and Environmental Design Green Building Rating System) 
Silver Certification (“North Cariboo College” 2007). 

5.4.5.2 Williams Lake 
Williams Lake is becoming energy aware as well.  City Hall is participating in BC Hydro’s Power Smart 
Challenge, an initiative designed to help local governments raise awareness about energy conservation 
and save energy in community-owned and operated facilities.  Other energy conservation/efficiency 
programs include: 

• installation of light-filtering blinds on City Hall,  
• an education program at the Children’s Summer Camp,  
• an information campaign on thermostat use,  
• hybrid vehicle purchases and membership in the Green Fleet Accreditation System managed by 

the Fraser Basin Council, and  
• LED replacement program for traffic lights and solar power pedestrian signals (City of Williams 

Lake July 10, 2007; Carruthers 2007).  
 
In addition, Williams Lake is home to North America’s largest biomass power plant.  According to the 
company’s website (http://www.epcorpowerlp.ca/operations/canada/williams.asp), EPCOR’s Williams 
Lake station 

includes a boiler to produce steam, a steam turbine to extract the thermal energy for conversion to 
electric power, a condenser to convert the exhaust steam to water, a high voltage step up 
transformer, a solid fuel handling system, an ash removal/handling system and other steam cycle 
auxiliary equipment. 
This state-of-the-art facility is also equipped with combustion and emission controls, including 
multiple cyclones and an electrostatic precipitator. The plant has been designed to surpass the air 
emissions permit levels that are already five times tighter than existing regulations for wood-
waste-fired boilers. 
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5.4.5.3 The Cariboo Regional District  
The CRD in conjunction with the District of 100 Mile House has embraced the use of geothermal energy.  
The South Cariboo Recreation Centre, administered by the CRD and managed by Canlan Ice Sports, was 
completed in 2003 and uses a geothermal refrigeration system.  A grant in 2006 from the Northern 
Development Initiative Trust (Northern Trust) was used in part for a geothermal extension to the curling 
rink (Northern Trust 2006).  By going for an integrated geothermal refrigeration, heating, ventilating and 
air conditioning (R/HVAC) system, the CRD hopes to reduce energy costs and greenhouse gas emissions 
(Lohrenz 2005).  The Centre however has had growing pains.  The geothermal loop in the ice plant was 
contaminated by the build-up of a refrigeration chemical previously used in the existing curling rink 
(which was added to the new system).  Corrosion and eventual failure of many components resulted.  
Repairs have been made and the CRD remains optimistic to and committed about the “green” benefits of 
this system (Campbell 2007). 
 
Other “green” initiatives in the CRD include an investigation into the feasibility and popularity of the 
transit system.  Meetings have been held with the residents of the 150 Mile House, and this consultation 
process is ongoing.  The CRD is also in the planning stages for many projects.  Applications are pending 
with the Community Works Funds program which accesses transfer of Federal gas tax revenues.  Energy 
related projects include:  

• Kersley Hall furnace replacement – $10,000 (2007) 
• geothermal heating for new library in Quesnel or 100 Mile House – $200,000 (2008) 
• improve energy efficiencies at community halls – $60,000 (2008). 

 
In addition, the CRD has partnered with the City of Quesnel and applied through the Canada-British 
Columbia Municipal Rural Infrastructure Fund (CBCMRIF) for $370,000 worth of energy efficiency 
improvements to the Quesnel and District Recreation Centre pool ( scheduled for the summer of 2007) 
(Campbell 2007).  

5.4.6 Recommendations 
Despite these energy-related initiatives, the communities in Cariboo-Chilcotin have a long way to go.  
The Fraser Basin’s statistics on the region’s increase in energy consumption show that we need to 
improve our energy practices.  As has been discussed, local governments can play an essential role in this 
process.  Following the lead shown by Quesnel, the Conservation Strategy recommends: 

• the establishment of a region-wide Task Force on Renewable Energy to investigate alternative 
and opportunities in energy conservation, efficiency and alternate energy sources.   

 
The Strategy also supports the Quesnel Community and Economic Development Corporation’s 
recommendations: 

• expansion of Quesnel’s Energy Management Plan to the mandated CCBAC area (the Cariboo 
Regional District and the two communities of Clinton and 70 Mile House which fall in the 
Thompson-Nicola Regional District)   

• the creation of an energy corporation to seek out green energy opportunities for the region—
perhaps in conjunction with the economic development programs offered by the major centres. 

 
In addition, the strategy recommends that a comprehensive, region-wide information campaign be 
conducted to emphasize our region’s energy concerns.  This campaign should be aimed at civic and, 
business/industrial levels as well as the general public.  All sectors of society need to be informed. 
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RECOMMENDATIONS  

Topic:  
 

Energy 

Issue: 
 

Energy conservation, alternative energy 

Objective: 
 

Reduce energy consumption expand use of alternative energy 

Strategy: 
 

1) Initiate a task force on renewable energy to explore available programs 
and incentives toward conservation and renewable energy (public, 
businesses, residential). 

2) Initiate an educational/promotional campaign. 
3) Partner to setup and showcase alternative energy solutions. 
4) Fund an Energy Wise Program similar to WaterWise. 
5) Assemble and contribute materials to an information center. 
6)  

Benefits: 
 

Sustainability 

Timeframe:  Begin in 2008 Responsibility: CCBAC II, 
Municipalities and CRD 

Cost: $10k/yr for 3 years  

 

5.5  WASTE MANAGEMENT 
“Waste is a resource in the wrong place at the wrong time” 

(Mustafa Tolba, cited in Hendrickson and Ngo, May 2005). 
 
We live in a fast-paced culture of convenience and consumption.  From disposable diapers to throw-away 
pens, we toss away the commodities that service our lifestyle.  Our disposal patterns of coping with waste 
are linear; from inputs to consumption to outputs.  But nature operates in cycles.  In ecosystems, waste 
becomes food as energy flows through the system.  In nature, waste is an asset, a resource. 
 
Statistics Canada defines waste as by-products of human activity; materials that are no longer wanted or 
needed by producers or consumers.  They may be 

solid, liquid or gaseous. They can be hazardous or non-hazardous. Other ways to classify wastes 
are by source (residential, commercial, institutional, industrial) or by composition (organic, paper, 
glass, metal, plastic). The physical and chemical properties of waste materials differ based on 
these and other classifications.  Every material has a unique life cycle, from raw material to final 
disposal, which affects its impact on the environment (2005). 

 
As can be seen in Figure 11, solid waste is generated across all sectors of the economy during extraction, 
production, distribution, and consumption activities.  Of the total amount, 35% is from residential sources 
(Figure12). 
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Figure 11. Solid Waste Flows 
(from Statistics Canada, 2005 p. 3) 

 
 

 
Figure 12. Solid Waste Produced in B.C. by source 
(from Statistics Canada, 2004 cited in The Fraser Basin Council, 2006) 

 
The composition of residential waste is shown in Figure 13.  “By weight, organic materials originating 
from kitchens and yards make up the largest component of household waste. Newspapers and other paper 
fibres make up the second highest portion” (Statistics Canada 2005). 
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Figure 13. Composition of solid waste by weight, generated by households 
(from Statistics Canada 2005 p. 3) 
 

According to the Commission for Environment Cooperation, over 227 million tonnes of hazardous waste 
each year are produced in North America.  Of this amount, 5.896 million tons belongs to Canada (1991 
figures).  As well, Canada and the United States are the world’s largest producers of municipal solid 
waste (2001).  In 2002, residential waste in British Columbia weighed in at 329 kg per capita (Statistics 
Canada 2005).  
 
All this waste has energy implications.  The United States Environmental Protection Agency (U.S. EPA) 
states  

If this waste was managed with energy implications in mind, significant energy savings could be 
achieved… Products that enter the waste stream have energy impacts (and associated GHG 
emissions) at each stage of their life cycle. These stages include: the acquisition of raw materials, 
the manufacture of raw materials into products, product use by consumers, and product disposal. 
Waste reduction practices, such as recycling and reuse, reduce the demand for raw material and 
energy inputs to the manufacturing stage of the life cycle, thereby conserving energy and reducing 
GHG emissions. Energy savings can also result from waste disposal practices, such as waste 
combustors and landfill gas to energy systems (Choate et al. 2005). 

 
Waste has negative effects on the environment.  Improperly managed waste contaminates water, attracts 
insects and rodents, blocks drainage canals or gullies, increases the risks of fires/explosions and increases 
greenhouse gas emissions.  Integrated solid waste management—waste collection, transport, and 
disposal—is vital to ensuring the proper handling of waste.  According to the U.S. EPA, the three pieces 
of the waste management puzzle include: 
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• Waste Prevention or source reduction – Waste prevention strategies include using less 
packaging, designing products to last longer, and reusing products and materials. Waste 
prevention helps reduce handling, treatment, and disposal costs and ultimately reduces the 
generation of methane. 

 
• Recycling and Composting (diversion) – Recycling is a process that involves collecting, 

reprocessing, and/or recovering certain waste materials (e.g., glass, metal, plastics, paper) to 
make new materials or products. Some recycled organic materials are rich in nutrients and can 
be used to improve soils. The conversion of waste materials into soil additives is called 
composting. Recycling and composting generate many environmental and economic benefits. 
For example, they create jobs and income, supply valuable raw materials to industry, produce 
soil-enhancing compost, and reduce greenhouse gas emissions and the number of landfills and 
combustion facilities. 

 
• Disposal (landfills and combustion) – Disposal manages waste that cannot be prevented or 

recycled. One way to dispose of waste is to place it in properly designed, constructed, and 
managed landfills, where it is safely contained. Another way to handle this waste is through 
combustion. Combustion is the controlled burning of waste, which helps reduce its volume. If 
the technology is available, properly designed, constructed, and managed landfills can be used 
to generate energy by recovering methane. Similarly, combustion facilities produce steam and 
water as a by-product that can be used to generate energy (May 2002).   

 
In British Columbia, the Waste Management Act (now the Environmental Management Act) required all 
regional districts to submit a solid waste management plan on or before December 31, 1995 (Ministry of 
Environment, Environmental Protection Division 2005).  Elements of a solid waste management system 
include: 

• Waste generation: Unwanted materials and products enter the waste stream. 
• Waste handling, separation and storage at source: Waste and recyclable materials are sorted, 

placed in bags or containers, stored until collection, then transported to the collection point. 
• Collection, transfer and transport: Wastes and recyclable materials are collected from homes, 

businesses, institutions, industry and other places, then taken to materials recovery facilities 
(MRFs), transferred onto larger vehicles at transfer stations, or taken directly to disposal 
facilities. 

• Separation and processing: Commingled waste is separated, recyclables are recovered and 
separated waste is processed further at MRFs, transfer stations, incinerators, and landfills. 

• Final disposal: Collected wastes are transported to landfills and incinerators and disposed of. 
Residual materials from MRFs and composting facilities, as well as ash from incineration are 
also disposed of (Tchobanoglous et al. 2002 cited in Statistics Canada 2005 p. 5). 

 
Some districts are going beyond the basic plan.  In January 2007, the Sunshine Coast Regional District, 
with the District of Sechelt and the Town of Gibsons, received a Green Municipal Fund grant to study the 
feasibility of adopting a proactive solid waste management strategy that would integrate new advanced 
environmental technologies (Federation of Canadian Municipalities January 11, 2007).  With this study, 
the regional district plans to investigate bioreactors, a technology that uses aerobic and anaerobic 
processes to rapidly transform and degrade organic waste through the addition of liquid and air to 
enhance microbial processes (United States Protection Agency February 22, 2006).  In short, the 
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assessment will help “determine whether to pursue only landfill gas and bioreactor facilities, only landfill 
gas and co-composting facilities, or an integration of all three” (Federation of Canadian Municipalities 
January 11, 2007). 
 
The Federation of Canadian Municipalities points out that for most municipalities, cost is the overriding 
factor in waste management.  Unless a local government can procure extra funding,  

communities tend to gravitate to the lowest cost waste management system, which is typically 
landfill, unless government policies mandate a more sustainable approach.  Therefore, higher cost 
systems such as composting, recycling (in some cases), anaerobic digestion or thermal processing 
are not considered because they are considerably more expensive than landfill in most Canadian 
communities.  These options are frequently rejected by municipal governments due to immediate 
budget pressures and competing priorities (Municipal Waste Integration Network March 2006) 

5.5.1 The Zero Waste Philosophy  
“Zero Waste” is a global concept gathering steam.  This philosophy and design principle takes a “whole 
system” approach to the flow of resources and waste moving through society.  “Zero Waste maximizes 
recycling, minimizes waste, reduces consumption and ensures that products are made to be reused, 
repaired or recycled back into nature or the marketplace” (Grassroots Recycling Network 2006).  The 
ultimate aim of zero waste is to eliminate landfills and incineration through: 

• decentralised community-based reuse, recycling and composting programmes that promote 
materials recovery rather than materials destruction;  

• opposing waste landfills, incinerators and other end-of-pipe interventions;  
• ensuring that manufacturers are held responsible for designing products and packaging that are 

ecologically sound through every stage of their life cycle;  
• eliminating persistent organic pollutants and moving towards a toxic free future; and 
• reducing generation of waste, promote clean production (Lepsoe, September 2006).   

 
The Recycling Council of British Columbia (RCBC), the oldest recycling council in Canada, has 
endorsed the principles of Zero waste in British Columbia.  Joining the RCBC in adopting the principles 
of Zero Waste are several local governments in British Columbia, including: 

• Regional District Kootenay Boundary 
• City of Trail 
• City of Grand Forks 
• Village of Fruitvale 
• City of Rossland 
• Central Kootenay Regional District 
• City of Nelson 
• Regional District of Nanaimo 
• Sunshine Coast Regional District 
• Cowichan Valley Regional District 
• Central Okanagan Regional District 
• Kelowna 
• Lake Country 
• Greater Vancouver Regional District (Macdonald, June 13, 2007). 
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An important part of this Zero Growth strategy, is the notion of Extended Producer Responsibility (EPR).  
The Organisation for Economic Co-operation and Development (OECD) defines EPR as a “concept 
where manufacturers and importers of products should bear a significant degree of responsibility for the 
environmental impacts of their products throughout the product life-cycle” (2006).  The U.S. EPA states 
as a product systems approach to resource conservation and waste reduction, EPR embodies:  

• Product stewardship.  
• Lifecycle management.  
• Design for the environment 
• Take back.  

 
Inherent in the idea of EPR is that “all players in the production chain—from those who extract and 
process raw materials; through the product designers, manufacturers, distributors, and retailers; to the 
consumers, users, recyclers, and disposers of products—can collaborate to reduce environmental impacts 
and resource use associated with the product throughout its life cycle” (October 1998). 
 
British Columbia’s version of EPR is entitled the Industry Product Stewardship (IPS) Program and came 
into force in 2004.  The products currently regulated include: 

• Beverage Containers 
• Electronics• 
• Lead-Acid Batteries 
• Lubricating Oil, Filters and Containers 
• Medications 
• Paint 
• Tires 
• Solvents/Flammable Liquids, Gasoline, Pesticides. 

 
Tellingly, the GrassRoots Recycling Network, a network of waste reduction activists and recycling 
professionals strongly supportive of Zero Growth, call the IPS program of B.C., “Best comprehensive 
EPR program in N. America” (2006). 
 
The program is more fully discussed on B.C.’s Product Stewardship website, 
http://www.env.gov.bc.ca/epd/epdpa/ips/index.html.  In addition, further information can be found on 
Environment Canada’s Extended Producer Responsibility and Stewardship website, 
http://www.ec.gc.ca/epr/default.asp?lang=En&n=052F5879-1. 
 
However laudable the goals of Zero Waste and EPR may be, there are significant challenges facing the 
wide-spread adoption of the mindset.  In a report to its Environment Committee, the Capitol Regional 
District recognized that: 

• the complete elimination of waste may not be possible 
• waste diversion will become increasingly difficult and expensive as the less costly and more 

practical diversion programs are implemented 
• in the foreseeable future, there will be a waste residual, and adopting a goal that is not 

realistically attainable may be perceived as lacking credibility and serve to undermine all 
waste diversion efforts 

• the provincial government will need to move more quickly in applying its extended product 
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• responsibility principles to other industrial sectors 
• industry will need to recognize the efficacy of redesigning their products and packaging for 

recycling (February 28, 2007). 
 

The Centre for Sustainable Development echoes these concerns.  Barriers include:  
• a lack of baseline information about material streams, producers, consumers, existing 

programs, and government regulations;  
• the insufficient linkages formed between the supply of recovered materials, product design, 

resource recovery and market conditions;  
• the lack of authority by local jurisdictions to institute lifecycle costs on products, due to 

competing regional and global markets;  
• the practice of using perverse incentives for resource extraction (e.g., depletion allowances) 

and resource (Hendrickson and Ngo May 2005). 
 
But these challenges are no excuse for failing to act.  The California Integrated Waste Management 
Board makes a case for recycling, stating that not only is recycling beneficial for the environment, but it 
is good for the economy—waste truly is a resource:  

• Recycling a ton of “waste” has twice the economic impact of burying it in the ground. In 
addition, recycling one additional ton of waste will pay $101 more in salaries and wages, 
produce $275 more in goods and services, and generate $135 more in sales than disposing of it 
in a landfill.  

• Recycling is big business, comparable to California’s movie and video industry. It is a 
mainstream industry of state-wide importance, comprised of 5,300 establishments. Recycling 
now accounts for 85,000 jobs, generates $4 billion in salaries and wages, and produces $10 
billion worth of goods and services annually. 

• In addition to creating more jobs and greater economic activity at the local level, recycling 
generates $200 million per year in sales tax revenue. These funds help local governments pay 
for health and social services programs, transportation improvements, and public safety 
(2005). 

 

5.5.2 Waste Management in the Cariboo-Chilcotin  
 
Of course the Cariboo-Chilcotin does not have the sheer population numbers of California; the economies 
of scale are more muted.  But integrated solid waste management principles are still applicable.  Under its 
current Solid Waste Management Plan, the CRD plans to achieve an approximate reduction of 17% in its 
solid waste.  The plan is to be phased in over a fourteen-year period (from 1996) and consists of the 
following elements: 

• Reduction and Reuse Program; 
• Multi-Material Recycling Program; 
• 3Rs Promotion and Education Program; 
• Landfill Upgrading Program; 
• Transfer Station and Marshalling Yard Program; 
• Wood Waste Management Program; and, 
• Plan Monitoring (2001). 
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5.5.2.1 Solid Waste Disposal 
 
The CRD operates three central landfills according to provincial environmental standards: 

• the City of Quesnel site, 
• the Williams Lake Transfer Station and the Gibraltar Mine site (opened 2003) 
• the District of 100 Mile site (Cariboo Regional District, 2007,Garbage Facilities). 

 
The development of the landfill site at Gibraltar Mine was an award-winning proposition.  In 2004, the 
Gibraltar landfill project won annual Partnership Award from the Mining Association of B.C. (Cariboo 
Regional District May 21, 2004).  Also that year, the Fraser Basin Council bestowed its Strengthening 
Communities Award on both the CRD and Gibraltar Mines Ltd in recognition of developing a sustainable 
way to create a landfill in one of the mine’s waste rock dumps (Fraser Basin Council 2007).  The 
Highland Valley copper/molybdenum mine, east of Logan Lake, seeks to emulate the Gibraltar 
experience.  An application for a Thompson-Nicola Regional District landfill is proposed on a waste rock 
and overburden dump and is pending environmental review (Ministry of Economic Development, 
September 2006).  According to proponents of the proposal, their vision serves many solid waste 
management goals: 

to incorporate a large regional landfill facility together with a high quality composting operation 
for organic waste and possibly a regional Materials Recovery Facility for recyclables. Another 
option would be to operate the landfill as a Bioreactor facility whereby the maximum amount of 
landfill gas would be generated for energy utilization. It is our vision that the project be used as a 
catalyst to attract other spin-off industries such as a truck fleet maintenance shop, green-houses, 
mushroom growing operations, a pulp chip facility, a facility for recycling electronic waste, for 
recycling latex paint, etc (Sperling Hansen Associates 2004) 

5.5.2.2 Solid Waste Diversion—Recycling, Exchange, and Composting 
 
Recycling Challenges 
With its small population and scattered communities, the Cariboo-Chilcotin is at an economic 
disadvantage in its waste diversion programs.   
 
Recycling in the Cariboo-Chilcotin is region-wide and to some extent varies as to what the communities 
can offer.  The CRD operates on behalf of the smaller communities and in cooperation with Quesnel, 
Williams Lake and 100 Mile House.  The message is sometimes mixed.  For example the CRD Recycling 
Facts flyers list a range of plastic containers as acceptable, but the Williams Lake recycling web-page 
states plastic milk jugs only (City of Williams Lake 2007).  Contamination is an on going problem and 
much well-intentioned recycling ends up in the landfill (City of Williams Lake June 3, 2004).  On the 
other hand, Quesnel accepts a wide range of plastics.  A fact noted with much chagrin by the editor of the 
Prince George Citizen who lamented that Quesnel accepts “everything from margarine tubs and shampoo 
bottles to ice cream buckets and jumbo detergent jugs.” Like Williams Lake, Prince George only accepts 
plastic milk jugs.  The editor points out that Quesnel defrays the cost of shipping by subsidizing shipping 
and asks the question, “If Quesnel can do it, why can't Prince George? “ (Paulson June 26 2007).  This 
situation illustrates how piecemeal recycling can be. 
 
William Lake is looking to deal with recycling issues and recognizes that improvements must be made.  
With a Garbage/Recycling Request for Proposal in the works, the city has struck a new recycling 
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committee, comprised of members of the Cariboo Chilcotin Conservation Society, Community Futures 
and the business community.  Issues discussed at the recent meeting included: 

• “all materials” curb-side Blue Box 
• expansion of the recycling collection to include apartments 
• centralizing the recycling depots to one location 
• moving the extra bins to 150 Mile and Wildwood 
• collection of all plastics 
• enforcement be put in place for prohibited items at the Williams Lake transfer station  
• more public information was required about the recycling program (City of Williams Lake 

June 19, 2007). 
 
One recent campaign that bodes well for the future in the Cariboo is the “Say No to Bags” campaign 
conducted under the banner of Communities in Bloom Committee.  The aim of this program is to reduce 
the level of plastic in the community by 90% and has convinced Canadian Tire to participate (Lachance-
Watson April 24, 2007).   
 
Material Exchange 
As stated in its Solid Waste Management Plan, the CRD endorses the material exchange program (MEX) 
of the Recycling Council of B.C.: the Residential Reuses Program and the B.C. Industrial Materials 
Exchange (BC IMEX).  The District has developed a brochure to help promote the program, pointing out 
that “in 1999, the MEX helped keep over one million kilograms of waste out of BC landfills!” (Cariboo 
Regional District Waste Exchange). 
 
The CRD also has a system of share sheds erected at rural transfer stations across the region including 
Horsefly, Chimney Lake McLeese Lake, Wildwood, 150 Mile House and Lac La Hache.  Nine additional 
sheds are planned for the summer of 2007.  Unfortunately vandalism, littering and indiscriminate 
dumping of large items is raising the cost of providing these facilities—costs which will be eventually 
filtered down to the taxpayer  
(Cariboo Regional District, July 12, 2007). 
 
Composting 
There are no central composting programs in the Cariboo-Chilcotin. However, Quesnel’s  
Prosperity and Sustainability Plan estimates that of the eighty-five potential new jobs in Green Firms, 
twenty could be generated by commercial composting.  As well, Quesnel offers information on 
composting in its Recycling section of its website.  The CRD, while collecting organic waste to be used 
in landfill reclamation, has deferred central composting programs at the 100 Mile House, Williams Lake 
and Quesnel landfill sites to a later plan review (Cariboo Regional District 2007, Reduction and Reuse).  
 

5.5.2.3 Examples to follow—the Thompson-Nicola Regional District and the Town of Ladysmith 
Solid waste management programs in the Cariboo-Chilcotin are ripe for change.  We need to look only as 
far as the Thompson-Nicola Regional District (TNRD) for examples and guidance.  The TNRD is in the 
process of revamping its Solid Waste Management Plan.  This plan encompasses a wide range of modern 
solid waste management principles, including: 

• A goal of additional 30% waste reduction in next 5 years over 2004 levels, 
• Following the 5Rs of reduce, reuse, recycle, recovery, and residuals management, 
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• Commitment to public participation, 
• The setting of positive examples as TNRD and local governments to adopt waste reduction 

programs, 
• Encouragement of business to also adopt “green” practices, 
• continual improvement of  waste collection and disposal in the most cost-efficient, 

environmentally, and socially sound manner, 
• Support of “Zero Waste” philosophy, 
• Response to public requests for more recycling, 
• Inclusion of education and enforcement, 
• Encouragement of more provincial stewardship programs , 
• More user-pay options—recycle more and pay less, 
• Evaluation and pilot testing of new programs, 
• An increase in reuse and recycling, 
• Promotion of composting options (Thompson-Nicola Regional District, 2007). 

 
Even small communities are proving that it is possible to make a difference.  A prime example is the 
Town of Ladysmith.  This community of about 6500 people is the first B.C. town to have introduced 
organic composting.  In the process, their regular garbage has decreased by 40% and they now export 
43% of their total solid waste to the landfill at Cache Creek instead of 71% (Bula February 17, 2007).   
 

5.5.3 Recommendations 
The Conservation Strategy recommends the following actions be taken with regards to solid waste 
management practices: 

• Adoption of the principles of Zero Waste on a district-wide basis, including all communities 
of the Cariboo-Chilcotin. 

• Coordination and subsidization (if need be) of solid waste diversion programs across the 
region.  

• Investigation and promotion of green business opportunities in solid waste management.  
• Communication and information campaigns to the public and business. 
• Lobbying for increased Extended Producer Responsibility. 

 
 

RECOMMENDATIONS  
Topic:  
 

Waste Management 

Issue: 
 

Overuse of resources, pollution of aquifers and watersheds 

Objective: 
 

Move toward a zero waste philosophy 

Strategy: 
 

1) adopt principles and practices of a zero waste philosophy and set waste 
reduction targets. 

2) improve recycling and solid waste diversion programs. 
3) explore composting similar to Ladysmith. 
4) encourage businesses to adopt green practices. 
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5) explore and promote solid waste business opportunities. 
6) lobby for increased Extended Producer Responsibility. 
7)  

Benefits: 
 

Movement toward more ecologically friendly lifestyles and communities 
(reduced overall consumption of resources, improved water quality in 
aquifers and watersheds). 
 

Timeframe:  begin in 2008 Responsibility: CCBAC II 
Municipalities and CRD 

Cost: $10k/yr for 3 yrs 

 
 

5.6 GREEN ECONOMIES 
There are no jobs on a dead planet  

(Canadian Labour Congress, March 2001). 
 

Get Smart. Be Competitive. Go Green 
(Faculty of Management, Dalhousie University, Eco-efficiency Centre) 

5.6.1 The Market 
On June 6, 2007, a local newspaper, the Cariboo Advisor, showcased a small Williams Lake business; the 
title of the article read “J&S Geothermal finds underground energy,” (Haynes p. 17).  Such coverage 
points out the growing market for green businesses.  Pick up any real estate section of a major newspaper 
and you will find at least one article on green design or green products.  Interest in sustainability and 
associated products is high.  Opportunities abound for entrepreneurs.  Statistics cited in a 2005 report 
entitled “Show Me The Money” (Helping Canadians Access Funding For Environmental Technologies) 
highlight the value of both the Canadian and Global Environmental market (see Figure 14).  The report 
states that the environmental industry was primarily split equally between goods and services with a 
small construction component (2002 data): 

• Goods: 42%;  
• Services: 44% ;  
• Construction: 14%.  

In particular, Canadian environmental businesses earned $364 million in revenues from the sales of 
technologies to reduce greenhouse gas emissions.  Fuel cells and alternative fuel technologies 
revenues accounted for 32% of this total ($118 million), while sales of solar and wind energy systems 
and equipment reached $112 million during the same year (Statistics Canada cited in Environment 
Canada, Innovative Solutions Division April 2005). 
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Figure 14. The Value of the “Green Economy” 
(from Statistics Canada cited in Environment Canada, Innovative Solutions Division April 
2005). 

 
The green economy is a rapidly changing scenario.  The diversity of the green economy—products and 
services—is shown in Figure 15.  In the Cariboo-Chilcotin there is great interest in economic spin-offs 
from research and development into biomass energy.  Due to the high volume of dead wood in the wake 
of the mountain pine beetle infestation, opportunities of supply exist.  This is a “green lining” could help 
create jobs while “contributing to a clean environment and helping Canada meet its commitments under 
the Kyoto Protocol” (Renewable Energy Access December 14, 2005). 
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Figure 15. Environment Industry Universe 
(from: The Delphi Group cited in Adam Greenberg 2007). 

 

5.6.2 The Green Economy Defined 
Communities across Canada are incorporating the notion of a Green Economy in their sustainability 
plans.  One example is the Ontario town of Caledon.  A Green Economy is one of seven priorities listed 
in the Environmental Progress Action Plan for the town (the others include: Air Quality, Climate 
Change, Energy, Environmental Awareness, Sustainable Planning, and Community Capacity).  The plan 
cites three views of the Green Economy: 

1. The Green Economics Website (www.greeneconomics.net), based on the book by Brian Milani, 
Designing the Green Economy: The Post-industrial Alternative to Corporate Globalization, 
defines a green economy as: “the economics of the real world—the world of work, human needs, 
the Earth’s materials and how they mesh together most harmoniously.” 

 
2. The City of Toronto definition: “initiatives that promote a healthy environment and a vital 

economy while providing competitive advantages for business as well as improved social equity.” 
 

3. The Federal Government in its 2005 Budget Report, Moving Towards a Green Economy alludes 
to the fact that a “healthy and sustainable environment is an integral part of economic growth.” 
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Caledon’s Action plan notes that “The emerging theme from all these definitions is that a healthy 
environment is no longer viewed as a drain on the economy. Rather, a sustainable environment can 
actually catalyze economic development opportunities” (p. 36). 
 
According to the Conservation Corps of Newfoundland and Labrador, these green business opportunities 
benefits include: 

• Opportunities to open new markets  
• The development of new products and services  
• The development of new cost saving approaches to operations  
• Ability to access to special funding  
• The development of innovative practices  
• Reduced overhead  
• Increased competitive advantage  
• Reduced liability and risk (Green Futures: Green Business Brings New Opportunities). 

5.6.3 Green Jobs 
In a 2001 report on job creation, the Canadian Labour Congress recognized the importance of 
stewardship and environmental responsibility to employment opportunities, “The global economy is not 
sustainable.  We are exceeding the capacity of the earth to sustain all forms of living things, including 
human life and health” (p. 3).  The Congress defined green jobs as being “jobs in a sustainable economy,” 
and further stated,   

we first have to understand the idea of “sustainability” or a sustainable economy. A sustainable 
economy is one which meets the needs of today without compromising the ability of future 
generations to meet their own needs. Several concepts are needed to give this definition meaning. 
One of these is renewability: we use nature and its resources, without using them up. Another is 
the idea of a cycle: we use materials and energy not in a linear form of extraction, production, 
processing, use, consumption, and waste but in cycles of reuse, “remanufacturing” and recycling, 
so that the final end products of goods and services are returned to the front end of the production 
process to repeat the cycle as many times as possible. The aim is “zero waste”. Yet another is 
efficiency: we use the minimum of resources and energy to produce the maximum of goods and 
services. This in turn implies durability: goods and services last as long as possible with, again 
minimum use of resources and energy (p. 4). 

 
The Canadian Labour Congress defines green jobs as including: 

• Jobs which reduce environmental impacts;  
(e.g., cleaning up contaminated soils and water sources; installing water conservation devices; 
collecting and processing organic waste; collecting and recycling a broad range of materials 
and products; retrofitting buildings to make them more energy efficient; installing and 
operating systems which eliminate the use of toxic substances). 

 
• Jobs which protect and restore damaged ecosystems;  

(e.g., protecting and restoring wetlands, rivers and streams, lakes and seacoasts, woods and 
forests; reintroducing and protecting native plants and endangered animal species; maintaining 
parks and creating new green spaces and green corridors in urban landscapes). 

 
• Jobs which produce and disseminate information on sustainability; 
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(e.g., monitoring resource use and impacts on different environments; investigating ways to 
create new jobs and improve the environment at the same time; investigating and promoting 
just transition programs for workers in unsustainable industries; research and teaching about 
the healthy functioning of ecosystems). 
 

• Jobs in the sustainable production of necessary goods and services;  
(e.g., production, processing and distribution of healthy food, which minimizes chemical 
inputs and conserves soil, water and energy; constructing and maintaining housing and other 
buildings, using materials, methods and design which minimizes waste and maximizes energy 
efficiency; creating, maintaining and operating energy-efficient, non-polluting transportation 
systems; providing energy from renewable resources; providing education programs which 
include the study of local ecosystems and build the knowledge, skills and attitudes necessary 
to living sustainably; providing active sports and community recreation programs; sustainable 
harvesting of renewable materials) (p. 5-6). 

 
In addition, the Congress points out that the “greenness” of jobs depends on:  

• the product or service the job provides, and how it fits in a sustainable community/economy; 
• the materials and energy used in the work; 
• the waste and by-products of the work and what happens to them; and 
• the way in which the work is done and how it contributes to the dignity and well-being of the 

worker and the community (p. 6). 
 
Three types of green jobs are described:  

• existing jobs, which are basically “green” but are not normally recognized as such.  They may 
need modification to improve sustainability practices (e.g., teaching, nursing, water-work, 
agriculture, sewage work, bicycle manufacture, park maintenance and silviculture (care and 
enhancement of woodlands). 

 
• similar jobs—changed product. These are existing jobs but both working conditions and the 

final product are changed (e.g., producing electric or gas/electric hybrid cars instead of energy 
inefficient vehicles; producing ethanol instead of gasoline; “natural” sewage treatment instead 
of high-energy chemical processing of sewage; remanufacturing electronic goods; and 
environmental engineering for cleaner production); 

 
• new jobs in alternative industries, such as manufacturing solar panels or windmills; 

construction of mass transit systems; energy retrofitting of all types of building. Many new 
jobs, in both public and private sectors, can be created in the green infrastructure (p. 6-7). 

5.6.4 Sustainable Community Development 
The Simon Fraser University Centre for Sustainable Community Development (CSCD), asserts that 
sustainable community development (SCD) 

integrates the practice of community economic development with sustainable development.  SCD 
encompasses the processes by which communities initiate and generate strategies for creating 
dynamic, enduring and renewable community structures that balance economic, social and 
environmental needs.  Sustainable communities use their resources to meet current needs while 
ensuring that adequate and equitable resources are available for future generations (2005 p. 51). 
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The CSCD also states the importance of the marketplace in SCD:  

community-based development strategies… are rapidly evolving to incorporate the market-led 
realities of planning, development, and funding. These trends have created an expanded role for 
private and nonprofit entities in governance- and planning-related decision-making. This has 
resulted in an increased interest in using market mechanisms to guide, reward, monitor, and 
penalize private sector involvement in planning decisions and development projects. 
 
Market mechanisms are the tools, policies, and practices that influence market decisions and 
outcomes. Green building bylaws, corporate social responsibility programs, energy pricing 
structures, green procurement programs, employer transit passes and tradable emissions credits 
are all examples of market mechanisms (2005 p. 51). 

 
During a May 2005 conference on sustainable community development (entitled Super Sustainable 
British Columbia), the CSCD explored the practical opportunities for, and barriers to, using market 
mechanisms.  Five areas of action were identified and general recommendations were made: 

• EDUCATION – Increasing education and capacity building around sustainable community 
development through workshops, school curricula, information and training portals, value-
based research and interdisciplinary networks. 

• GOVERNANCE – Developing a strong, collaborative regional governance body that can 
develop common approaches to land-use, transportation, regulation and financing in the 
region. Governance models should support long-term decision making that is integrated and 
participatory and based on triple-bottom-line analyses. 

• INNOVATION – Support innovation in sustainability through networks and mentorship; 
business and technology incubation centres; financing for technology development and 
demonstration projects; and increased direct government investment and partnering. 

• PRICING AND TAXATION – Adopt market and taxation policies to shift the pricing of 
goods and services to reflect their true social, environmental and economic costs.  Key tools 
include revenue-neutral tax shifting; cradle-to-cradle product stewardship legislation; tax and 
revenue pooling among… municipalities; and ‘local first’ community economic development.  

• REGULATIONS – Streamline regulations and policies to support sustainability by adopting 
triple-bottom-line accounting practices; fast-tracking sustainable projects; adopting 
performance-based metrics; and creating bottom-up approaches for rapidly developing new 
regulations (2005 p. 5–6). 

 
These actions form a blueprint for sustainable community development across the province.  Combined 
with creative solutions and thinking outside the normal economic box, such actions can ensure the 
success of sustainability planning. 

5.6.5 Eco-efficiency  
New ways of thinking can revamp old ways of doing.  This premise is integral to the concept of eco-
efficiency; a management strategy that has been adopted and is being promoted by Industry Canada.   
 
The World Business Council for Sustainable Development (WBCSD) defines “eco-efficiency is achieved 
by the delivery of competitively priced goods and services that satisfy human needs and bring quality of 
life, while progressively reducing ecological impacts and resource intensity throughout the life-cycle to a 
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level at least in line with the Earth’s estimated carrying capacity.”  In short, it is concerned with creating 
more value with less impact (January 31, 2006).   
 
Industry Canada states that eco-efficiency is achieved through the pursuit of three core objectives: 

• Increasing product or service value; 
• Optimizing the use of resources; and  
• Reducing environmental impact.  

 
Because of the opportunity for cost savings inherent in these objectives, addressing them makes good 
business sense (November 3, 2005).  Eco-efficiency can help achieve: 

• Reduced costs – through more efficient use of energy and materials. 
• Reduced risk and liability – by designing out the need for toxic substances. 
• Increased revenue – by developing innovative products and increasing market share. 
• Increased productivity and employee morale – through closer alignment of company values 

with the personal values of the employees. 
• Improved environmental performance – by reducing emissions, and increasing the recovery 

and reuse of “waste material” (Industry Canada 2002). 
 
Natural Resources Canada (NRCan) and Environment Canada are also involved in the promotion of eco-
efficiency and workshops have been conducted in several cities across the country (Natural Resources 
Canada 2004).   
 
More information on eco-efficiency can be found on Industry Canada’s Business and Consumer site, 
Strategis ((http://strategis.ic.gc.ca/epic/site/ee-ee.nsf/en/Home).  Another excellent source of information 
is the Eco-Efficiency Centre of the Faculty of Management at Dalhousie University (http://eco-
efficiency.management.dal.ca/).  This extension service assists businesses with: 

• Eco-design – the use design to eliminate waste from processes and products; 
• Life-cycle management – the identification and reduction of environmental impacts and 

energy waste across the stages of the life cycle of products; 
• Eco-efficiency – generation of more value while using natural resources efficiently and 

effectively;  
• Pollution prevention – avoidance and minimization of waste and pollution;  
• Eco-industrial networking – cooperation in reducing wastes and improving resource use.  

 
Although far from the boundaries of the Cariboo-Chilcotin, Dalhousie’s Eco-efficiency Centre offers a 
comprehensive list of publications and resources, including business fact sheets, a Top-Ten checklist, 
presentations, pollution prevention workbooks, success stories, energy efficiency checklists, regulation 
resources, guides for environmental management, and assistance programs.   
 
Closer to home, the Greater Vancouver Regional District (GVRD) has initiated an eco-efficiency 
program entitled SmartSteps (http://www.gvrd.bc.ca/smartsteps/).  By providing tools, technical 
assistance, and information, this program helps businesses find cost-effective actions to reduce the 
amount of materials and energy used.  SmartSteps promotes ten strategies designed to maximize 
efficiency, improve profits and competitiveness, including: 

1. Engagement of employees – make use of employees’ insight into waste and inefficiency; 
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2. Maintenance or upgrading of process equipment (such as heating and ventilation systems, 
motors and compressed air systems) to yield dramatic energy and cost savings, increase process 
efficiency and improve air quality; 

3. Starting or improving a recycling program; 
4. Conservation of water; 
5. Energy efficiency; 
6. Reduction of single-occupant vehicle trips to and from work – alternative transportation; 
7. Purchase of products and services that have reduced environmental impacts; 
8. Management of business supply chain – working cooperatively with suppliers; 
9. Consideration of the total cost of investment decisions (Total Cost Assessment (TCA) systems) 

– true costs and profitability; and 
10. Implementation, monitoring and measurement of policies and practices (Business Guide to Eco-

efficiency). 
 
Other resources available on the SmartSteps website include:  

• The SmartSteps* Products and Services directory 
• Industry Specific Information 
• Business Tools  

o Sustainable Supply Chain Logistics Guide 
o Sustainable Purchasing Guide  
o Business Case Total Cost Assessment 
o BuildSmart Product Directory 
o Various sector guides 

• Legislation & Regulations – Federal, Provincial, Municipal (GVRD) 
• Case Studies 
• Special Projects 
• News & Events 
• Library 

5.6.6 Natural Capitalism 
Another mode of thought shaking up the traditional economic perspective is the notion of natural 
capitalism, “a set of trends and economic reforms to reward energy and material efficiency and remove 
professional standards and accounting conventions that prevent such efficiencies” (Wikipedia February 
2007).  The following discussion of Natural Capitalism is based on the book by the same name (authors: 
Paul Hawken, Amory Lovins, and Hunter Lovins) and can be found on the Rocky Mountain Institute 
website (http://www.rmi.org/sitepages/pid69.php). This institute; an independent, entrepreneurial, non-
profit organization that fosters efficient and restorative use of resources; states:  

Previous industrial revolutions made people vastly more productive when low per-capita output 
was limiting progress in exploiting a seemingly boundless natural world. Today we face a 
different pattern of scarcity: abundant people and labor-saving machines, but diminishing natural 
capital.  
 
Natural Capital refers to the earth's natural resources and the ecological systems that provide vital 
life-support services to society and all living things. These services are of immense economic 
value; some are literally priceless, since they have no known substitutes. Yet current business 
practices typically fail to take into account the value of these assets—which is rising with their 
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scarcity. As a result, natural capital is being degraded and liquidated by the very wasteful use of 
resources such as energy, materials, water, fiber, and topsoil.  
 
The next industrial revolution, like the previous ones, will be a response to changing patterns of 
scarcity. It will create upheaval, but more importantly, it will create opportunities.  
 
Natural Capitalism is a new business model that enables companies to fully realize these 
opportunities. The journey to natural capitalism involves four major shifts in business practices, 
all vitally interlinked. 
 
The Four Principles of Natural Capitalism 
• Radically Increase the Productivity of Natural Resources. 

Through fundamental changes in both production design and technology, farsighted 
companies are developing ways to make natural resources—energy, minerals, water, 
forests—stretch five, ten, even 100 times further than they do today. The resulting 
savings in operational costs, capital investment, and time can help natural capitalists 
implement the other three principles.  

 
• Shift to Biologically Inspired Production Models and Materials 

Natural capitalism seeks not merely to reduce waste but to eliminate the very concept 
of waste. In closed-loop production systems, modeled on nature's designs, every output 
either is returned harmlessly to the ecosystem as a nutrient, like compost, or becomes 
an input for another manufacturing process. Industrial processes that emulate the 
benign chemistry of nature reduce dependence on non-renewable inputs, make 
possible often phenomenally more efficient production, and can result in elegantly 
simple products that rival anything man-made.  

• Move to a “Service-and-Flow” Business Model 
The business model of traditional manufacturing rests on the sale of goods. In the new 
model, value is instead delivered as a continuous flow of services—such as providing 
illumination rather than selling light bulbs. This aligns the interests of providers and 
customers in ways that reward them for resource productivity.  

• Reinvest in Natural Capital 
Capital begets more capital; a company that depletes its own capital is eroding the 
basis of its future prosperity. Pressures on business to restore, sustain, and expand 
natural capital are mounting as human needs expand, the costs of deteriorating 
ecosystems rise, and the environmental awareness of consumers increases. Fortunately, 
these pressures all create business opportunity.  

 
The Next Industrial Revolution  

The next Industrial Revolution is already being led by companies that are learning to profit 
and gain competitive advantage from these four principles. Not only that, their leaders and 
employees are feeling better about what they do.  
 
Shortages of work and hope, of satisfaction and security, are not mere isolated pathologies, 
but result from clear linkages between the waste of resources, money, and people. The 
solutions are intertwined and synergistic: firms that downsize their unproductive tons, gallons, 
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and kilowatt-hours can keep more people, who will foster the innovation that drives future 
success (Natural Capitalism). 

 
The Institute also points outs that the importance of understanding the interconnectivity of life and 
resources on this planet.  The hidden connections between energy, climate, water, agriculture, 
transportation, security, commerce, and economic and social development can lead to solutions to more 
than one problem, often at no extra cost (The Rocky Mountain Institute 2007 The Pursuit of 
Interconnections).   

5.6.7 Creativity, Research and Innovation 
Besides following the tenets of eco-efficiency, market forces and new perceptions of natural capital, 
businesses can respond to sustainability opportunities by being flexible and adaptable.  Research and new 
ideas can evolve into new industries and strengthen economies.  Creative thinking, research and 
innovation are vital for environmentally responsible sustainable economic development. 
 
A study, Raising Our Game: Can We Sustain Globalization?, released in June 2007 bluntly emphasizes 
this point: 

We are entering a period during which the level of experimentation, innovation, and 
entrepreneurship will grow—must grow—by orders of magnitude. As a result, and whatever 
comparisons we may choose to use, it is increasingly clear that the combination of globalization, 
demographics, and issues like climate change means that the playing fields across which business 
operates will be convulsed (Gazibara et al. p.7).   

 
The report makes seven recommendations to business and the wider sustainability movement: 

1. Plan for the unexpected  
In a world that is accelerating and becoming more complex, it will be vital to build in 
flexibility whether in technology platforms, supply chains, or human resource policies 

2. Find true South  
The extent to which the interests of the emerging economies will clash with those of the 
developed North can scarcely be exaggerated. So focus sustainability efforts and investments 
on regions and cities where the population is booming and development needs are highest. 

3. Don’t expect ‘nice’ companies to come first  
Even the best corporate citizens can be damaged by scandals, controversies, and economic 
discontinuities. Over time the capacity to create true blended value will become a defining 
characteristic of tomorrow’s successful global businesses. 

4. Co-evolve Earth’s immune system  
Social and ecological shocks are already catalyzing the development of a civil-society-led 
‘immune system’ for the Earth. Be part of this to help accelerate its development and serve as 
a source of market intelligence — and creation. 

5. Think opportunity — and innovation  
Reframe social and environmental issues not just as risks but also as sizeable market 
opportunities. 

6. S-t-r-e-t-c-h  
The scale of the challenges is immense and will require radical approaches to catalyze 
breakthrough solutions.  Business and other leaders will need to reach beyond their comfort 
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zones in finding new models, new technologies, and new partners in sourcing — and scaling 
— solutions. 

7. Do the politics 
This agenda is now political. Get involved and take stands. The time has come for the vision, 
courage, innovation, and enterprise needed to leapfrog into a different world (p.4-5). 

 
The study predicts that there will be new rules in the “game” of economic sustainability over the next 
twenty years and that the “the game itself is poised to change profoundly. There will be winners and 
losers; but there is no more business as usual” (GreenBiz June 7, 2007).   

5.6.8 The Funding World 
Recommendations 5 and 6 in Raising Our Game point directly to thinking-outside-the-box in terms of 
innovation, creativity, and research.  But these activities require funding support, support that can be 
subject to a shifting mosaic of priorities, policies, and political pressures.  The sustainability literature is 
rife with examples of funded projects—a few are highlighted below:  

Clean Technology Projects:   
In July 2007, Sustainable Development Technology Canada (SDTC) announced the approval 
of nineteen new clean technology projects—$48 million in grants for projects that range from 
a self-erecting wind-turbine tower to a biosensor that can test water for as many as 100 
pathogens in less than 30 minutes. Since 2001, SDTC has supported a total of 125 projects 
with $285 million in grants, attracting another $690 million in investments from private and 
government partners (CBC News July 5, 2007). 

 
Cellulosic bioenergy: 

Another Federal agency, Technology Partnerships Canada (TPC) announced funding for a 
cellulosic biofuel project that will help reduce the amount of greenhouse gases released into 
the atmosphere.  In February 2007, the Ottawa-based Iogen Energy Corporation received a 
$7.7 million repayable investment in research and development of its. cellulose-to-ethanol 
technology.  This “technology transforms agricultural residue such as straw and corn stalks by 
converting carbohydrates into sugars and then fermenting these sugars to produce ethanol… It 
differs from traditional ethanol production, which uses the edible portion of crops, important 
food sources for people and animals” (Technology Partnerships Canada, Backgrounder 
February 6, 2007).  Of note in this announcement is that TPC funding mandate expired in 
December, 2006.  

 
Hydrogen-fuel Cell Technology and Practice: 

In April 2007, the British Columbia Government announced funding for the world’s first fleet 
of hydrogen-fuel cell powered buses.  The News Release stated:   

a federal-provincial partnership will be investing $89 million for fuelling stations and the 
world’s first fleet of 20 fuel cell buses. In November, the Province dedicated an initial 
$10 million of that funding to the first phase of the project with a Request for Proposals 
that called for the development of a pre-production hydrogen fuel cell bus. BC Transit is 
now in contract negotiations with the top proponent for this initial bus and the 
subsequent production phase. This second $45-million allocation, which comes from the 
federal Public Transit Capital Trust, will go toward production of the 20 hydrogen buses 
and to develop hydrogen fuelling stations in Whistler and Victoria. BC Transit issued a 
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Request for Proposal last week calling for the development of the fuelling stations. The 
remaining $34 million of the overall funding will be used by BC Transit to operate the 
fleet for up to five years, bringing the total commitment to the fleet to $89 million. 

 
Other hydrogen-fuel initiatives were announced as well: 

• $155,000 in government funding to support the development of a new undergraduate fuel 
cell systems design laboratory at the Institute for Integrated Energy Systems at the 
University of Victoria. 

• $50,000 to the British Columbia’s Hydrogen and Fuel Cell Strategy for continued outreach 
and communications about hydrogen and fuel cell technology in action in B.C. (Office of 
the Premier and Ministry of Transportation April 30, 2007).  

 

5.6.8.1 Funding Programs—A Complicated Arena 
In a March 2007 workshop on environmental technology innovation funding, Adam Greenberg 
summarized the current state of Federal technology funding, including those programs now 
defunct (or being reviewed).  The presentation “Show Me the Money” (The changing landscape 
of funding programs) is available at http://www.ptac.org/rdf/dl/rdfw0701p02.pdf. 
 
The Federal main funding programs are listed Figure 16.  The corresponding web addresses are 
listed in Table 14.   
 

 
Figure 16. Key Federal funding programs in environmental technologies 
(from Adam Greenberg 2007). 
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Table 14. Web Addresses of Funding Programs 
The NRC Industrial Research Assistance 
Program (NRC-IRAP) 

http://irap-pari.nrc-cnrc.gc.ca/main_e.html  

Sustainable Development Technology 
Canada 

http://www.sdtc.ca/en/index.htm  

Green Municipal Fund (FCM) http://www.sustainablecommunities.fcm.ca/GM
F/  

Natural Sciences & Eng. Research 
Council of Canada 

http://www.nserc.gc.ca/index.htm  

Canada Foundation for Innovation http://www.innovation.ca/index.cfm  
Scientific Research & Experimental 
Development Program (Tax Incentive 
Program) 

http://www.cra-arc.gc.ca/taxcredit/sred/menu-
e.html  

Renewable Energy/Conservation Tax  
• Accelerated Capital Cost 
Allowance  
• Canadian Renewable & 
Conservation Expenses  

 

N/A 

Office of Energy Research and 
Development (OERD) manages and funds 
three energy R&D programs: 

http://www2.nrcan.gc.ca/ES/OERD/english/Vie
w.asp?x=1316  
 

• Program of Energy Research 
and Development (PERD);  

http://www2.nrcan.gc.ca/ES/OERD/english/Vie
w.asp?x=1317  
 

• Technology and Innovation 
Research and Development (T&I 
R&D) Initiative;  

http://www2.nrcan.gc.ca/ES/OERD/english/Vie
w.asp?x=1320  
 

• ecoENERGY Technology 
Initiative. 

http://www2.nrcan.gc.ca/ES/OERD/english/Vie
w.asp?x=1603  
 

For ecoAction initiatives see the 
ecoAction website 

http://www.ecoaction.gc.ca/index-eng.cfm 

 
A more complete list of funding and incentive programs available to environmental technologies 
developers can be found on Environment Canada’s Funding Technologies for the Environment 
website (http://www.ec.gc.ca/fte/Alert.cfm?token=&lang=En).  The express aim of this site is to 
help develop, demonstrate and deploy innovative technology used in addressing environmental 
priorities.  
 
Innovation and creativity are also fostered by the following programs: 

Western Economic Diversification Canada—Advancing Environmental Technologies in the 
West (http://www.wd.gc.ca/mediacentre/facts/pan/pan5_e.asp#a):  
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invests in research and demonstration of new environmental technologies that will help 
Western Canada and western Canadian businesses meet the climate change challenge. 
Through innovation, WD is transforming resources, knowledge and research into more 
competitive businesses, more job opportunities and more economic growth.  Includes a 
site on innovation: Innovation: Building a 21st Century Economy in Western Canada 
(http://www.wd.gc.ca/innovation/default_e.asp).  

 
Environment Canada’s Corporate Environmental Innovation (CEI) initiative 
(http://www.ec.gc.ca/cei-iee/default.asp?lang=En&n=DC145895-0):  

aims to accelerate innovation and improve environmental performance in the corporate 
sector by encouraging and supporting corporate sustainability leadership. Through 
collaboration with the private sector, academics, non-governmental organizations, and 
other government departments, CEI’s goal is to encourage corporate sustainability 
leaders to keep leading and to help other companies see the benefit of following their 
example.  

 
Environment Canada’s Environmental Technology Advancement (ETA) website 
(http://www.ec.gc.ca/etad/default.asp?lang=En&n=510541DD-1): 

is dedicated to sharing information about our program and project activities aimed at 
developing and applying science and technology for environmental protection in Canada 
and around the world. 

 
CETAC-WEST (http://www.cetacwest.com/):  

a private sector, not-for-profit corporation committed to helping small and medium-sized 
enterprises (SMEs) engaged in the development and commercialization of new 
environmental technologies.  

 
Technology Early Action Measures (TEAM) (http://www.team.gc.ca/english/):  

is an interdepartmental technology investment program. TEAM supports projects that 
are designed to demonstrate technologies that mitigate greenhouse gas (GHG) emissions 
nationally and internationally, and that sustain economic and social development (note, 
according to Greenberg all funding has been allocated; program is under review). 

 
Funding Guide for International Science and Technology Cooperation (FGISTC)—The 
Funding Guide Database (http://fgic-gfci.scitech.gc.ca/home_e.php):  

a resource for Canadian researchers and scientists intended to encourage, facilitate, and 
promote basic and applied research.  Three sections include:  

• Grants and Bursaries  
• Post-doctoral fellowships  
• Major international prizes  

 
Provincial Sources of capital and innovation funding include the following organizations (from 
Okanagan Partnership 2007): 

• Community Futures Development Association of British Columbia 
http://www.communityfutures.ca/provincial/bc/index.html 
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• Government of British Columbia Venture Capital Programs 
(http://www.cse.gov.bc.ca/ProgramsAndServices/BusinessServices/Investment_Capital/de
fault.htm).  

• Small Business BC (http://smallbusinessbc.ca/) – included on this site is the report, 
Overview of Government Financing, which is an overview of the more popular provincial 
government financing programs 
(http://smallbusinessbc.ca/pdf/Financial%20Overview2006.pdf).  

• Angel Forum – Vancouver (http://www.angelforum.org/).  
• VANTEC Angel Technology Network (http://www.wutif.ca/angels/).  
• T-Net Capital Connector (http://www.bctechnology.com/frameset_cc.html).  
• Women’s Enterprise Centre Lending Program (http://www.wes.bc.ca/).  

 
Other provincial innovation/research agencies/programs include (see Figure 17): 

• British Columbia Innovation Council (http://www.bcinnovationcouncil.com/index.php).  
• University/Industry Liaison Offices. 
• Research and Innovation Branch of the Ministry of Advanced Education 

(http://www.aved.gov.bc.ca/organization/rib/welcome.htm) – responsible for:  
o British Columbia Knowledge Development Fund  
o Leading Edge Endowment Fund  
o Natural Resources and Applied Sciences Research Endowment  
o Research and Innovation Strategy  
o Technology Action Plan  
o Life Sciences Action Plan  
o Federal / Provincial / Territorial Innovation Agenda  
o BCNET, which builds high-performance networks for B.C.’s research and 

education community  
o BC Hub, a network of support services to help create and develop world-scale 

companies  
o World Centre for Digital Media Education  
o Centre for Drug Research and Development . 

• Premier’s Technology Council (http://www.gov.bc.ca/premier/technology_council/).  
• Michael Smith Foundation for Health Research (http://www.msfhr.org/).  
• Genome BC (http://www.genomebc.ca/).  
• BC Regional Science & Technology Councils (http://www.bcrstn.com/bc).  
• Venture Capital Corporation Program 

(http://www.cse.gov.bc.ca/ProgramsAndServices/BusinessServices/Investment_Capital/V
enture_Capital_Programs/default.htm).  
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Figure 17. B.C.’s Research and Innovation Spectrum 
(from Ministry of Advanced Education and Ministry Responsible for Research and 
Technology p. 8) 

 
In addition, as part of the BC Energy Plan, the provincial government has established an 
Innovative Clean Energy (ICE) Fund 
(http://www.gov.bc.ca/empr/popt/innovative_clean_energy_fund.html).  This $25 million fund is 
intended to support the development of clean power and energy efficiency technologies in the 
electricity, alternative energy, transportation, and oil and gas sectors: the fund is financed through 
a 0.4% level on sales of electricity, natural gas, grid propane and fuel oil that are non-
transportation related.  The fund will help in: 

• Developing reliable power solutions for remote communities—particularly helping First 
Nations communities reduce their reliance on diesel generation for electricity.  

• Advancing conservation technology to commercial application.  
• Finding ways to convert vehicles to cleaner alternative fuels.  
• Increasing the efficiency of power transmission through future grid technologies.  
• Expanding the opportunities for generating power using alternative fuels (e.g., mountain 

pine beetle wood) (Ministry of Energy, Mines & Petroleum Resources 2007). 

5.6.8.2 Further Examples of Funding Programs 
The Province of Ontario—the new frontier for alternative energy 

In June 2007, according the news site, CNET,  
a raft of subsidies and other incentives is making Ontario a hot spot for solar panel 
manufacturers and others in alternative energy.  [Ontario] announced a $610 million fund 
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to develop a green technology industry and attract carmakers and solar panel makers.  
Municipalities will also be able to dip into a separate $206 million fund for retrofitting 
buildings. 
Additionally, the province has unfurled programs that eliminate sales tax on Energy Star-
rated light bulbs and appliances for a year, offer homeowners up to about $4,689 to install 
energy-efficient appliances, and set a goal to see 100,000 homes go solar. A pilot program 
will also extend zero-interest loans to homeowners who install renewable energy systems. 
These build on other programs designed to increase solar power demand (Kanellos June 
21, 2007). 

 
The Vancity Commitment  

One non-government organization that has embraced the green economy is Vancity Credit 
Union, Canada’s largest credit union (https://www.vancity.com/MyCommunity/).  This 
financial institution is committed itself a program of climate change solutions—both internally 
and community-wide.  By 2010, Vancity intends for its operations to be carbon neutral 
through reduction of emissions and investing in green energy projects.  In addition, Vancity 
provides innovative financing solutions.  Programs include: 

• the Clean Air Auto Loan  
• Bright Ideas home financing  
• Vancity Circadian Mutual Funds  
• Shared World Term Deposits  
• Shared Growth Term Deposits  
• financing for green-energy alternatives through Vancity Capital Corporation  
• free energy audits for business members greening their facilities  
• green building development at Dockside Green and the Verdant through Vancity 

Enterprises.  
 

Vancity also supports community action through a series of granting programs:  
• community grants  
• enviroFundTM grants  
• green building grants  

 
Plus, the Credit Union holds strategic partnerships with climate change advocates such as the 
David Suzuki Foundation, Translink and the Sierra Club of BC (Vancouver City Savings 
Credit Union, 2007).  One Vancity project is reaching out in a very real way to the public.  
The Change Everything website (http://www.changeeverything.ca/) serves as a forum for 
ideas and solutions.  Although geared primarily to the Lower Mainland, Vancity’s climate 
change programs serve as excellent examples of how businesses can adopt and promote the 
ethic in communities.  The lessons learned and information shared are invaluable for all areas 
of British Columbia. 

 
Carbon Neutral Workgroup for Small Business 

On June 28, 2007, Ecotrust Canada, in partnership with The Pembina Institute, the David 
Suzuki Foundation and corporate sponsors, launched a pilot program to help meet consumer 
demand for climate-friendly products and services. The goal of the program is to assist 
companies to find cost-effective ways to calculate and reduce their greenhouse gas (carbon 
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dioxide) emissions.  The thirteen companies involved will also learn about strategies to market 
climate-friendly products and services.  Reaching out to small businesses in this way is vital.  
According to the News Release, small businesses account for about 30 percent of B.C.’s GDP 
and 58 percent of all private sector jobs in the province (EcoTrust Canada June 28, 2007). 

5.6.9 The Green Economy and Sustainable Community Development—Cariboo-Chilcotin Style 
Besides the firm of J&S Geothermal mentioned at the start of the Green Economies section, there are 
other examples of the green economy in the Cariboo-Chilcotin.  Four are highlighted below. 
 

Renewable Energy Products in Williams Lake – Earthright Solar 
 
Back in 1990, an environmental products catalogue was produced out of Horsefly.  This 
catalogue, the first of its kind in Canada, published three issues.  In 1992, the catalogue evolved 
into the Williams Lake store, Earthright Solar.  The store originally carried recycled paper, 
environmentally-friendly paints and finishes, and bulk cleaning supplies.  Although interest was 
high, demand fell short.  The business therefore changed its focus slightly and concentrated on 
renewable energy products—wind, solar and water-power technology—targeting the remote, off-
the-grid consumer.  Earthright Solar has been a mainstay in the business landscape of the Cariboo-
Chilcotin and is keen to extrapolate the energy technologies to the urban dweller.  One product 
that the owner, Ron Young, feels has great potential is the solar thermal heating system.  
Education and information extension are key to communicating the adaptability and usefulness of 
this technology.  So is the willingness of governments at all levels to help promote and support the 
use of alternative energies.  Ron points out that other nations (such as Japan, U.S.A. and Europe) 
have jump-started the process with subsidy programs; he suggests there is a need for the same 
approach in Canada (Young 2007).  In fact, the Federal government cut the Renewable Energy 
Deployment Initiative (REDI) in 2006.  This initiative provided $5 million to subsidize 25 percent 
of the installation costs for commercial-scale solar thermal projects (Broehl May 15, 2006).  Such 
inertia is in stark contrast to the recent funding enthusiasm of the Ontario Government discussed 
previously (a $610 million fund to develop a green technology industry).  Ontario has embraced 
the idea of subsidies and zero-interest loans—an example for British Columbia to follow. 
 

The Quesnel Community and Economic Development Corporation—Draft Business Plan 2007 
 
The Cariboo-Chilcotin needs to look no further than the City of Quesnel for a prime example of 
planning for the green economy sustainable community development.  In its 2020 planning 
process, Quesnel focussed its vision on becoming “connected, green and active,” imagining a 
“more diverse economy by 2020, with a stronger emphasis on quality of life, livability and 
sustainability” (Quesnel Community and Economic Development Corporation (QCEDC) 2006. p. 
6).  The QCEDC is moving forward with this vision.  A draft business plan has been developed 
for stakeholder review.  This document (“A prosperous and sustainable way forward for Quesnel: 
A business plan for community economic development—Draft for stakeholder review”) commits 
itself to the sustainability vision of Quesnel, and as such can be extrapolated across the entire 
Cariboo-Chilcotin.  Certainly this document should be required reading for economic 
development planners throughout the region.  Green business opportunities are identified 
throughout the plan and include: 

• facilitation of bio-energy/products investments, 

 178



• creation of a more beautiful and liveable Quesnel, 
• the creation of a municipal energy corporation,  
• development of major energy efficiency programs,  
• job creation through solid waste management ,and  
• implementation of renewable energy projects.  

 
Figure 18 from the QCEDC shows the interrelationships and potential diversity of a well-
developed bio-products economy for Quesnel. 
 

 
Figure 18. Quesnel’s proposed bio-products economy 
(from Savage January 2007)  

 
 
The Tsilhqot’in National Government Biomass Proposal 

 
Like Quesnel, The Tsilhqot’in National Government (in partnership with Western Biomass Power 
Corporation) is considering the bio-energy/products industry.  They have proposed a $200-million 
biomass electrical generation plant west of the Fraser River that would also supply heat for a 
forest nursery greenhouse.  This power plant would provide 50 to 60 megawatts of power and 
would consume one million cubic metres of waste wood fibre per year—biomass energy from the 
waste wood of mountain pine beetle killed trees helping to regenerate the devastated forests 
(Birchwater, July 31, 2007).  According to the Tsilhqot’in National Government press release, the 
benefits of this project include:  

• long-term economic benefits to Tsilhqot’in people and communities including training 
and employment opportunities for youth; 

• effective management of traditional lands to ensure land-based activities do not 
negatively impact the other values held by Tsilhqot’in people;  
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• capitalizing on the environmental benefits of green technology through effective 
commercial use of wood waste, including bug kill, fiber left behind in cut blocks, road 
side waste and wind throw; 

• clean up existing forest biomass waste that is a result of today’s forestry practices 
• zero CO2 emissions and 99.99% emission control (vs. open burning); 
• Fire Protection for communities and their resources; 
• Developing the capacity to engage in other new economic development opportunities 

(June 27, 2007). 
 

The Tsilhqot’in National Government is now hoping that forest policy catches up with their 
vision.  They await a long-term fibre supply agreement in the shape of a 20-year forest license 
from the Ministry of Forests (Birchwater July 31, 2007).  One note of caution: from an ecosystem 
perspective there is danger in the notion that all deadwood is waste wood.  Responsible forest 
stewardship and management practices should be followed to ensure that ecosystem functions are 
not impaired.  
 

The 100 Mile House Hemp Research Trial  
 
Hemp has made the headlines in the 100 Mile House Free Press.  A research trial investigating the 
biofuel possibilities of industrial hemp (a fast growing crop that produces vegetable oil in addition 
to fibre for rope and textiles) was established on 110 acres (later expanded to 200 acres) in the 100 
Mile House area.  (Maple Ridge News May 8 2007).  Economic diversification was the impetus 
for this project. Funding was obtained from the Ministry of Agriculture and Lands, the Northern 
Development Initiative, the National Research Centre, and the District of 100 Mile House.  This 
trial is currently a pilot project and has three years left to run.  The trial’s steering committee 
hopes to establish a viable hemp-growing industry with a processing facility that directly employs 
ten people.  Mayor Donna Barnett stated in the 100 Mile Free Press that three different companies 
have expressed interest in both purchasing hemp and establishing a processing plant.  However, 
the project remains in the research and development phase—experience from last year proved that 
early seeding is vital to crop success (Carlucci July 25, 2007).   
 

District Heating for Williams Lake—The Alex Fraser Research Forest Proposal 
 
In a presentation to Williams Lake City council, Ken Day of the Alex Fraser Research Forest 
made the case for diverting waste energy from the EPCOR biomass energy plant into a city-wide 
heating grid.  He cited the experience of the Revelstoke Community Energy Project, the first 
renewable-energy district heating system in B.C.  This heating system was a winner in the 
Federation of Canadian Municipalities 2005 Sustainable Communities Awards—
Energy/Renewable Energy Category.  By clean-burning wood waste from local mill, Revelstoke 
estimates a reduction in greenhouse gas emissions by 4000 tonnes (Federation of Canadian 
Municipalities, 2005).  As well, the community is provided with hot water heating to downtown 
buildings:  

• steam for kilns, 
• reduced use of silo burner, 
• lower energy costs for customers,  
• partnership in Revelstoke Energy Corp (Wilson April 19, 2007). 
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Ken pointed out that a similar heating plan to Revelstoke’s offers low-cost heat for industrial and 
residential customers as well as reduction in water demand.  He noted that EPCOR is on side and 
recommended that a feasibility study be undertaken and that funding opportunities be identified 
(Day 2007).  This proposal by the Research Forest is a clear example of uniting academia, 
governments and private industry in a cohesive vision for community and economic development.   

5.6.10 Recommendations 
The economy is integral to the definition of sustainability and the health and vibrancy of Cariboo-
Chilcotin.  In recognizing that healthy economies are ultimately based on healthy ecosystems, this 
Strategy recommends that all opportunities for green economic growth be fully investigated and 
promoted.  Much of the work conducted by the QCEDC on green business opportunities can be 
expanded across the region—the QCEDC has provided a comprehensive template to follow.  This 
may involve the establishment of a region-wide economic development organization.  At the very 
least, collaboration and coordination of economic development should be initialized. 
 
As part of an overall economic development process, the Strategy advocates the promotion and 
development of new technologies.  Lobbying for funds and involving universities are two paths 
for fostering research and stimulating new products/service and thus for creating new jobs.  The 
100 Mile House Hemp trial and the Alex Fraser Research Forest’s District Heating proposal are 
two examples of this process in the initial stages.   
 
As with other sections of the Strategy, education of public, industry/businesses and governments 
is crucial.  When asked what his key recommendation from a business perspective would be, the 
owner of Earthright Solar, unequivocally stated, “Education,” and then mentioned that renewable 
energy fairs are increasingly popular south of the border (Young 2007).  Funding for such 
educational/informational events would go far in extending the message that environmental 
responsibility does not preclude economic growth. 
 

 
RECOMMENDATIONS  

Topic:  
 

Green economies 

Issue: 
 

Need for economies that maintain ecosystems (air, water, soils), reduce (or 
eliminate) GHG emissions, that promote zero waste, promote renewable 
energy. 
 

Objective: 
 

Promote green economies 

Strategy: 
 

1) Follow lead of Quesnel (QCEDC) and research, promote, develop 
green business opportunities. 

2) Research and promote new alternative technologies for (reducing 
emissions, conserving water, alternative energy). 

3) Research government incentives, programs, and products/services. 
4) Educate the public, industries, businesses, and the government. 
5) Develop an attractive high profile information center (café, bookstore, 
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library, displays, seminars). 
6) Sponsor a regional renewable energy fair. 
7) Set up a demonstration project. 
 

Benefits: 
 

A vibrant economy adapting to change 

Timeframe:  begin in 2008 Responsibility: CCBAC II 
Municipalities and CRD 

Cost: $10k/yr for 3 yrs 

 
 

5.7 URBAN SUSTAINABILITY PLANNING 
Heritage can be viewed as both a legacy and a burden.  The latter is overwhelmingly the case for 
conservation and sustainability.  Our modern societies are burdened with a heritage that traditionally 
treated nature as a separate and servile entity.  Cities, their economic development, planning, 
management, and structures, have historically laboured under an extension of this philosophy.  
Sustainability is the antithesis of this heritage.  . 
 
According to the former mayor of Honolulu, Jeremy Harris,  

“we have not designed and built our cities in a sustainable way.  In fact we have based our cities 
on the same failed paradigm on which we have based our civilization, the false assumption that 
we have an infinite amount of natural resources available to us to consume and that the world can 
absorb an infinite amount of waste from that consumption” (March 7, 2006).  

 
Sometime in 2008, over half of the world’s population (estimated at 3.2 billion) will live in urban areas.  
According to the Worldwatch Institute, the 21st century will be the one of cities (Flavin 2007).  This 
Institute describes sustainability as “an equation between what is saved and what is wasted… if 
sustainability = saving/wasting, when wasting is “zero,” sustainability tends to infinity” (Lerner 2007 p 
xxi).  In Canada, the National Round Table on the Environment and the Economy (NRTEE) defines 
sustainability in urban settings as, “the enhanced well-being of cities or urban regions, including 
integrated economic, ecological, and social components, which will maintain the quality of life for future 
generations” (NRTREE July 24, 2007). 
 

5.7.1 Healthy Communities 
Implied and inherent in any discussion of sustainability is the basic fact that unhealthy, damaged 
ecosystems ultimately mean unhealthy, damaged communities.  Urban areas have long been viewed and 
treated as mutually exclusive from nature.  But communities are as much a part of ecosystems as any 
other organism.  And like other organisms, these asphalt, wood, and concrete “creatures” sprawl across 
the landscape breathing, drinking, feeding, and excreting. The challenge is to make these “creatures” and 
their populations more responsible and responsive to their environment—and make them stewards of the 
land.   
 
The Bronfman Family Foundation’s North Hatley Statement emphasizes: The built heritage is part of a 
larger landscape. The 1990s has seen a reawakening of concern for the environment.  More and more, 
people are realizing that the Earth is their only habitat.  As such the earth must be protected, nurtured and 
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sustained if humans and their ecosystems are to survive. People must adopt new values and ways of 
living which are based on an understanding and respect for the potential and limits of the natural and built 
environments (Samuel and Saidye Bronfman Family Foundation). 
 
Increasingly society is answering this challenge.  Planners, politicians and the public are realizing that 
society must plan for the long-term sustainability, and that ecology must not be left out of the equation.  
According to the Alberta Urban Municipalities Association:  

Municipal sustainability planning is an opportunity for municipalities to proactively address these 
challenges and move towards a sustainable future, one where a strong economy and participative 
governance models protect ecological integrity, contribute to a vibrant cultural scene and strong 
social cohesion (Alberta Urban Municipalities Association June 2006). 
 

5.7.2 Indicators of Sustainability—Measuring Success 
The Pembina Institute promotes a holistic approach of assessing societal well-being.  Their measurement 
tool of choice for Alberta—the Genuine Progress Indicator (GPI)—is a range of fifty-one indicators 
subdivided into economic, environmental and social categories (The Pembina Institute 2006a).  These 
indicators run the gamut from household debt and auto crashes to air and water quality.  They are 
designed to measure the overall health of Alberta communities and are not solely dependant on monetary 
measurements.  The following indicators are included in the environmental category: 

• Energy Use 
• Agriculture Sustainability  
• Timber Sustainability  
• Forest Fragmentation  
• Fish and Wildlife  
• Parks and Wilderness  
• Wetlands  
• Peatlands  
• Water Quality  
• Air Quality  
• Greenhouse Gas  
• Carbon Budget  
• Hazardous Waste  
• Landfill Waste  
• Ecological Footprint  

 

5.7.3 Community Sustainability Planning  
Experts at Royal Roads University describe a community sustainability plan as follows:  

A community sustainability plan is about integrating social and economic imperatives into the 
quality of place (the ecological imperative). The integration of people, place and economy into a 
single plan over a long-term perspective is a critical process for achieving sustainable community 
development. In many ways an integrated sustainable community plan is a process of 
reconciliation, with the three imperatives of sustainable development [economy, social, 
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environment] being bought together in an integrated policy planning and collaborative decision-
making framework (Ling et al. 2007). 
 

In 2005, the federal/provincial/UBCM Federal Gas Tax Agreement became a reality; and with it, the 
onset of new provincial funding programs.  According to the Union of British Columbia Municipalities 
(UBCM), this agreement “will deliver over $635 million to B.C. over a five-year period through three 
delivery mechanisms: a Community Works Fund, a Strategic Priorities Fund and an Innovations Fund” 
(June 20, 2007).  Approximately five million dollars of this funding will be administered by the Union of 
B.C. Municipalities (UBCM) and over the next five years will be available for local governments outside 
the GVRD to engage in Integrated Community Sustainability Planning (ICSP) (Waterbucket 2007).  The 
ICSP process addresses climate change and encourages the development of healthier, less costly and 
more sustainable communities by emphasizing:  

• long-term thinking, 
• broad perspective, 
• integration, 
• collaboration 
• public engagement and education, 
• implementation, 
• monitoring and evaluation (Ministry of Community Services 2007). 

 
As can be seen in Figure 19, central to the community sustainability process are the sustainability 
principles of:  

• Integration,  
• Aligning of internal operations, and 
• Engagement of community partners and citizens to reinforce sustainability goals (accessing other 

programs such as BC Healthy Communities Initiative, the Mountain Pine Beetle Program, 
Community Action on Energy Efficiency and the Real Estate Foundation’s Communities in 
Transition program). 

 
Figure 19. The Community Sustainability Planning Process 
(from Ministry of Community Services 2007). 

 184



 
To help with this complicated process, Royal Roads University has developed an Integrated Community 
Sustainability Planning Initiative (ICSP) tool that empowers communities to build their own ICSP.  This 
tool is based on existing and accessible sustainable planning tools and techniques.  The ICSP tool has the 
following components: 

1. Pre-Planning Stage 
2. Mapping the Community—understanding the place 

• Community Green Mapping 
• Land use and landscape planning 

Existing frameworks in the management of growth and development in a 
community include: The Natural Step, Smart Growth, Systems Thinking, New 
Urbanism, Adaptive Management, Ecocities and ICLEI’s Local Agenda 21. 

• Ecological systems  
o regulation of local and global climate and energy balance; 
o the hydrological cycle (e.g., water catchments and groundwater recharge); 
o formation of topsoil and maintenance of soil fertility; 
o prevention of soil erosion and sediment control; 
o food production by food webs;  
o biomass production; 
o storage and recycling of nutrients and organic matter; 
o assimilation, storage, and recycling of waste;  
o maintenance of habitats for migration and rearing (e.g., estuarine resources, 

ravines, riparian corridors);  
o biodiversity; 
o provision of historic, spiritual, religious, aesthetic, educational, and 

scientific information, cultural and artistic inspiration, and the critical 
infrastructure to maintain their delivery. 

3. Engaging the Community—getting people involved in the process 
• Representation: Determine Key Community Stakeholders 
• Determine the principle of community engagement 
• Techniques and Tools: Determining the Community Engagement Processes 
• Learn from Other Communities 

4. The Plan—creating a framework for future development and change 
• Defining a community vision and principles 
• Define the terms 
• Decide on the Timeframe of the Plan 
• Decide on the Scale of the Plan 
• Setting Goals 
• Determine the Objectives and Institutional Needs 
• Determine Commitments 
• Identify Strategic Areas 
• The Planning Cycle 
• Outcomes 
• Outline an Evaluation Process  
• Implementation 
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• Review and Revise Planning policies, Bylaws and Regulations 
 
The purpose of this tool is to aid against fragmentation.  The tool’s designers state, “Fragmented interests, 
jurisdictions, ownership, planning responsibility, budget allocations, social and ecological systems, 
information and knowledge all contribute to the challenge of planning on an integrated and sustainable 
basis (Ling et al. 2007).  Successful sustainability planning requires coordination, cooperation and 
collaboration. 
 

5.7.4 Sustainability Planning Best-Practices 
One fact shines through—sustainability has gone global.  Worldwide, there are a myriad of examples of 
communities which have embraced sustainable practices.  In addition, the amount of literature on 
sustainability issues is overwhelming.  Sustainability-related websites are prolific.  A search of the term 
“urban sustainability” results in over 274,000 hits.  These sites include various government (federal, 
provincial, local) portals and a diverse array of non-governmental organizations, and contain a wealth of 
information on sustainability issues.  They are invaluable resources for community planners and 
interested stakeholders.   
 
Due to the impacts of global warming and the end of cheap oil, our society is finally realizing that we 
must live within our means and plan for the long-term vitality of communities—we must plan for our 
children.  As a result, information on sustainability practices has avalanched into the public 
consciousness.  In March 2006, a poll conducted by James Hoggan and Associates Inc. showed that 
“More than 90 per cent of Canadians fear that over-consumption of the world’s resources threatens the 
health and welfare of their children.”   
 

Melbourne 
The Worldwatch Institute lists many examples of “green” proactive cities in its State of the World 
Report 2007.  One of the most impressive is the city of Melbourne, Australia.  In its bid to reduce 
carbon emissions, and address water consumption and waste management, the city has created the 
Zero Net Emissions by 2020 Strategy—a strategy that converts the challenges of climate change 
into business opportunities via market mechanisms and regulation (Newman and Kenworthy 
2007).  According to the ICLEI (Local Governments for Sustainability), the Melbourne strategy 
contains three core approaches: 

• leading edge building design;  
• greening the power supply;  
• sequestering residual emissions.  

 
To tie these strategies together the City of Melbourne developed a green productivity profile, a 
carbon trading market, and the Centre for Greenhouse Expertise and Technology (ICLEI 2007). 
 
Note too that Melbourne is reaching out to its populace—communication of its environmental 
goals is paramount.  An expansive and comprehensive Environment and Waste website provides 
detailed discussions and downloadable information/resources for the public 
(http://www.melbourne.vic.gov.au/info.cfm?top=218&pg=2582). 
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Philadelphia 
Also witness the enthusiasm of the citizens of Philadelphia: they have created the Urban 
Sustainability Forum, a coalition of groups “working to make Philadelphia the greenest, most 
livable city in America” (Forum website located at: http://www.sustainablephiladelphia.com/#).  
The title of their website, Sustainable Philadelphia, reflects this vision.  The city itself promotes 
sustainability through its Philadelphia Going Green website, and in April 2007 published its Local 
Action Plan for Climate Change. This plan prioritizes actions in relation to five categories: 
Buildings; Transportation; Industry and Waste; Greening and Open Space; and Policy, Education 
and Outreach.  Ten top priorities are pulled from these categories:  

• Purchase wind energy. 
• Require the purchase of ENERGY STAR® qualified products by the City Procurement 

Department. 
• Require LEED™ (green building) certification for new construction and major renovation 

projects over 10,000 square feet of gross floor area. 
• Reduce energy use for utility accounts by five percent from 2006 levels by 2010. 
• Develop and implement codes and development strategies for “Transit-Oriented 

Development” and “Green Building”. 
• Ensure adequate and predictable funding for transit operations and infrastructure. 
• Reduce vehicle fuel consumption by City government. 
• Increase the City’s residential recycling rate from six to ten percent by 2010. 
• Maintain the City’s 15 percent tree canopy.  
• Establish an Office of Sustainability and Environment (City of Philadelphia April 2007). 

 
The plan also augments actions already under way:  

• affordable housing projects using Energy Star Home standards;  
• adding Energy Star standards to city contracts wherever possible;  
• reduction of city fleet by 329 vehicles in recent years, and purchase of 22 energy-efficient 

hybrid vehicles;  
• “car share” program  
• skyscraper developers are employing green building techniques, including waterless 

urinals;  
• joined 21 of the world’s largest cities as part of the Clinton Climate Initiative, an 

international effort spearheaded by President Clinton to bargain for cheaper, energy-
efficient products and to cut greenhouse gas pollution 

• wind energy generation at the airport (City of Philadelphia March 5, 2007). 
 

5.7.5 Canadian and British Columbia Examples 
Canada and British Columbia have joined in this global deluge of sustainability planning.  Much of the 
momentum comes from the ground up.  Local governments are leading the way in changing policies and 
public attitudes.  According to a recent newspaper article, communities across the country are being 
proactive: “From banning plastic bags to composting pizza boxes, many of the nation’s towns and cities 
are embracing a new way of life” (Jarvis 2007).   
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This observation is echoed by a report by the environmental organization, Sierra Legal (The Municipal 
Powers Report Municipal: By-Laws and Best Practices for Community Health and Environmental 
Protection in Canada).  This report affirms that municipalities are agents for change and lauds the towns 
of Calgary, East Hawkesbury, Ont., Hudson, Que., Montreal, Okotoks, Alta., Richmond, B.C., Toronto, 
Vancouver, and Whitehorse for their sustainable actions (Duncan 2007).  The author, Justin Duncan 
states,  

While our federal and provincial leaders are delivering green rhetoric, our municipalities are 
delivering green solutions… Although our communities and climate are under threat, we are also 
in the midst of an unprecedented explosion of interest in green issues and solutions. This report 
provides municipalities with a roadmap to unleash their potent powers to protect the health of 
their community (Sierra Legal May 24, 2007). 

 
Okotoks Alberta 

Okotoks, Alberta is receiving accolades for its sustainability approach and its vision.  The town’s 
development policy is based on a number of key criteria: 

• living within the carrying capacity of ability to use water from the Sheep River 
watershed (25000 to 30000 residents);  

• capping growth and urban boundaries at carrying capacity (25000 to 30000 residents), 
which by circumstances coincided with existing boundaries;  

• sizing infrastructure for an ultimate population of 25000 to 30000;  
• substantial urban design modifications, including reduction of reliance on a primary 

source of resource consumption and pollution the vehicle by planning for mixed land use 
neighbourhoods, creation of employment opportunities within neighbourhoods, creation 
of a visible home-based business community, expansion of a linked off-street pedestrian 
pathway and open space system, and higher landscaping requirements;  

• pursuit of activities as diverse but integrated as eco-efficiency, recycling, water 
conservation, architectural regulations, and urban forest policy;  

• acknowledging and balancing four foundations that define sustainability: 1) economic; 
2) financial; 3) social; and 4) environmental;  

• spearheading consideration of issues such as Sheep River watershed management, and 
inter-municipal planning and transportation. Okotoks recognizes that it is not an island, 
and can't implement a sustainable development plan in the absence of regional municipal 
cooperation in sustaining and preserving the Sheep River watershed. The Town has also 
suggested exploration of new provincial models of watershed management and inter-
municipal planning in its statutory documents. (The Town of Okotoks 2006).   

 
The town is also home to the first solar powered subdivision in North America—a housing 
development where greenhouse gas emissions are reduced to 72% over conventional new homes.  
Other initiatives include water conservation (using such programs as education, metering, 
stormwater retention/detention, and water quality monitoring), applying eco-efficiency concepts 
to municipal buildings, xeriscaping, and preservation of riparian habitats.  Okotoks full-heartedly 
intends to fit within its environment.  As a result, Okotoks has won many international and 
national awards for its leadership and commitment to sustainability.  Politicians are taking note.  
To quote Prime Minister Stephen Harper: “Okotoks can fairly call itself the greenest community 
in Canada, maybe the world” (Office of the Prime Minister March 22, 2007).   
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Oakville Ontario 
Another community on the vanguard of sustainability is the town of Oakville, Ontario.  One of 
this community’s strategic priorities is environmental stewardship: “To protect and enhance the 
quality of the natural and living environment, and sustain a healthy land, air and water 
environment for the community.”  Oakville believes that the town and its citizens have,  

“a significant influence over the health of the place [they] call home. The Town is 
committed to environmental protection and promoting the awareness of environmental 
policies, issues and initiatives. The Town has established many programs and approaches 
that help to improve [their] environment” (The Town of Oakville).   

 
To this end, Oakville has produced a comprehensive Environmental Strategic Plan.  This plan 
serves as an excellent template for sustainability planning.  Oakville’s vision is clear.  The town 
states in the Strategic Plan that “we recognize that our quality of life rests on the quality of our 
environment and we respect our natural and cultural heritage. We strive to be a model community 
by taking individual and collective action to protect and enhance our ecological environment, 
while maintaining a vibrant social and economic base (IER Planning, Research & Management 
Services October 25, 2005).   

 
Dawson Creek 

Cariboo-Chilcotin politicians, planners and the public can find equally as vibrant examples closer 
to home.  Dawson Creek, a city comparable in population to Quesnel and Williams Lake, echoes 
the sustainability sentiments and practices of Okotoks and Oakville.  This foreword-looking 
community espouses the following vision and mission statements: 

Vision Statement: 
• Dawson Creek will be a visionary community that works together for innovative 

social, cultural, economic and environmental vitality. 
Mission Statement 

• The Corporate Mission of the City of Dawson Creek is to provide excellence in 
service and leadership that promotes a dynamic community within a healthy 
environment for all generations. 

 
The city has created the website, Planning For People, 
(http://www.planningforpeople.ca/index.asp) dedicated to the concept of a “Sustainable Dawson 
Creek,” and clearly indicating the town’s commitment toward responsible stewardship.  Dawson 
Creek is working towards creating “a culture of sustainability—an environment where positive, 
sustainable choices are actively encouraged, where information on sustainability is disseminated 
to residents, and where people are actively encouraged to get involved” (Sustainable Dawson 
Creek).  Solar water heaters are firmly on the agenda, as are other initiatives including a 
sustainability plan, a community energy plan, a recycling program and water plan.   
 
In recognition of the city’s forward thinking, Dawson Creek won the Community Energy 
Association’s 2006 Energy Aware Award.  The town was cited for exemplary commitment, 
leadership, and vision in energy planning and implementation.  The City has been recognized for 
its outstanding efforts to shift toward energy efficiency and renewable energy.  The City is 
striving for energy efficiency in its vehicles and buildings, and is incorporating renewable energy 
into a variety of applications.  Beyond municipal operations, the city is developing a community-
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wide sustainability plan, partnering with local educational institutes on renewable energy, and 
investigating model bylaws to regulate energy efficiency standards for new housing (Community 
Energy Association October 26, 2006). 

 
Other Examples  

There are many more examples of sustainability best practices in British Columbia.  From 
composting programs in Ladysmith and recycling rainwater in White Rock to district heating in 
North Vancouver and watering with recycled treated sewage in Oliver, communities are 
imaginatively answering the challenge of sustainability (Bula 2007; Jarvis 2007).  And in the 
process, many of them are winning awards.  Since 2000, the Federation of Canadian 
Municipalities (FCM) and the environmental engineering firm, CH2M HILL have been 
celebrating those communities that demonstrate innovation and leadership in municipal 
sustainability.  Award categories include:  

• Buildings,  
• Energy,  
• Residential Development,  
• Solid Waste,  
• Sustainable Community Planning,  
• Sustainable Transportation,  
• Wastewater, and  
• Water (Federation of Canadian Municipalities 2007a).   

 
Over the years, the FCM-CH2M Hill Sustainable Community Awards have produced a growing 
who’s-who list of sustainability practitioners.   
 

5.7.6 Sustainability Planning in the Cariboo-Chilcotin  
 
The Cariboo-Chilcotin has made moves in the direction of sustainability planning, but lacks a coordinated 
region-wide focus.  A sampling of “green” initiatives is given for the region. 
 
Williams Lake 
In 2000, the official community plan of Williams included the following fifth component to its overall 
vision:   

A City that is Green, with Clean Air, Land and Water 
The final component of the vision for Williams Lake is a City that is Green, with Clean Air, Land 
and Water. A green city can be described both in terms of outlook and practice. In terms of 
outlook, streets, businesses and public spaces that are neat, tidy and well kept reflect well on the 
rest of the community. When people talked about green, they thought about street trees, 
landscaping, parks and the first impression people have when they visit the City. In terms of 
practice, the City can act as stewards in their commitment to good environmental practices. 
 
A green city can also be described in terms of clean air, land and water. As far as air is concerned, 
the community wants to see air quality improved, including dust and particulates. For land, the 
public would like to enhance the City’s natural attributes such as location, habitat and scenery, 
including the protection of views and keeping soils free from contamination. In terms of water, 
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participants pointed to having access to a safe and healthy supply of drinking water, as well as 
improvement in water quality for Williams Lake. It is hoped the City can state with confidence in 
5 years (and in 10, 15 and 20 years) that it has cleaner air, land and water (City of Williams Lake 
2000 p 8). 

 
Some progress in realizing this vision has been made.  Initiatives include: 

• anti-idling campaign (Carruthers 2007).  
• an airshed management plan (Williams Lake Air Quality Roundtable 2006). 
• water management bylaw and conservation plan ( ND LEA Consultants 2005). 
• participation in BC Hydro Power Smart Challenge (Lachance-Watson S July 10, 2007).   
• hybrid vehicle purchases (Carruthers 2007). 
• Upper Williams Lake River Valley Restoration Plan (R.L. Case & Associates 2002). 
• 8 million South Lakeside Water and Sewer Extension upgrading of the sewage lagoons and 

construction of new reservoirs and water pumping stations (City of Williams Lake 2007. 
Engineering). 

• LED traffic lights (Carruthers 2007). 
• solar power pedestrian signals (Carruthers 2007). 
• creation of Recycling Advisory group (Carruthers 2007). 

 
Quesnel  
In terms of environmental initiatives and sustainability planning, Quesnel leads other Cariboo 
communities.  Through the Quesnel 2020 Visioning Project, the town has focused its vision on being 
“Connected, Green and Active.”  According to the public discussion document, Prosperity & 
Sustainability: Taking action now for Quesnel’s future, this vision “imagines a more diverse economy by 
2020, with a stronger emphasis on quality of life, livability and sustainability” (Quesnel Community and 
Economic Development Corporation, 2006).  Fittingly, QCEDC received the 2006 Strengthening 
Communities Award from the Fraser Basin Council for its work on the report (City of Quesnel October 
27, 2006).  Further accolades came from the Second Annual Canada Lands Company Sustainable 
Development Award in 2006, an award that emphasizes “meeting environmental challenges through 
cooperative partnerships of industry, government and the citizenry” (City of Quesnel, City of Quesnel 
Communities in Bloom). 
 
As have been previously discussed under the Energy and Green Economies Sections of the Conservation 
Strategy, the QCEDC is firmly committed to the green side of business and job creation, and has 
provided the rest of the region with a template to follow.   
 
One of the spin-offs from the QCEDC’s Sustainability Report is the Green City Initiative.  Currently in 
draft form, the initiative’s report discusses the following accomplishments and plans: 

• the greening, beautification and commercial area revitalization of the city, 
• Quesnel Air Quality Roundtable, 
• partnership between Silva Gro and Quesnel River Pulp for heating, 
• collaboration with Cariboo Pulp sewage effluent treatment of city sewage, 
• The Fraser Basin Council Sustainability indicators,  
• the College of New Caledonia Community Campus Green Building design, 
• green business development, 
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• trail development, 
• Communities in Bloom projects, 
• Community Outreach (Bond 2006). 

 
Some other sustainability related initiatives include: 

• Quesnel Electronic Recycling Day—June 2007 (City of Quesnel. Monday May 28, 2007). 
• City councillor (currently Coralee Oakes) assigned the responsibilities of: 

o Environment and Community Development. 
o Environmental Advisory Committee  
o Airshed Management Plan 
o Energy Efficiency 
o Fraser Basin Council 
o Recycling (City of Quesnel 2007, The Committees of Council 2007). 

• The Community Action on Energy Efficiency (CAEE) involvement 
As discussed in this Strategy’s Energy Section, Quesnel was one of the initial participants in 
the CAEE program in 2005. 

• The Quesnel Airshed Management Plan (Quesnel Air Quality Roundtable 2004) 
• Cycling Infrastructure Partnership Program – construction of the Campus Connector Cycling 

Trail extending from the Bryce Road Trail (Ministry of Transportation. July 24, 2006).  In 
2005, the Bryce Road Trail received $81,500 in funding (Office of the Premier, Ministry 
of Transportation, ActNow BC 2005). 

• The Airshed Management Plan developed in 2004.  
 
100 Mile House 
The District of 100 Mile House has initiated a Sustainable Community Servicing Plan (SCSP).  Although 
still under development, the plan has been buttressed by a 2006 $60,000 Green Municipal Fund (GMF) 
grant from the Federation of Canadian Municipalities (FCM).  According to the mayor, “The SCSP will 
provide our District with a 20-year plan for capital and operational investment that will consider both 
growth-related investment and the renewal/rehabilitation of existing infrastructure, including the 
management of transportation, water, wastewater, and storm drainage systems… The innovative use of 
geographic information system technology will be employed to evaluate a wide variety of scenarios. This 
will enable us to achieve multiple objectives in a cost-effective manner” (Barnett cited in Federation of 
Canadian Municipalities. August 10, 2006) 
 
Other initiatives include: 

• A Little Bridge Creek Stormwater Project, which is a partnership of the Ministry of Highways, 
DFO, and the municipality (Doddridge 2007). 

• A number of trail development issues, as well as sports and recreation facility developments 
(Doddridge 2007). 

• The 100 Mile Marsh will receive some additional plantings. 
• Beautification program – replacement of dead or dying trees and shrubs within the municipality 

(Doddridge 2007). 
• One of the categories of Development Permit Areas in the 100 Mile House Official Community 

Plan is Protection of Environmentally Sensitive Areas (including hazard areas), their ecosystems 
and biological diversity by regulating habitat areas and designated watercourses) (District of 100 
Mile House 2006).  
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• Enthusiastic city support for the Hemp Research Trial being conducted in the 100 Mile House 
Area (as discussed in the Green Economies Section). 

 
The Cariboo Regional District 
Many initiatives were discussed previously in the Energy Section.  These include: 

• the South Cariboo Recreation Centre, 
• extension of the transit system, 
• planned Kersley Hall furnace replacement , 
• planned geothermal heating for new library in Quesnel or 100 Mile House,  
• planned improvements in energy efficiencies at community halls, 
• planned energy efficiency improvements to the Quesnel and District Recreation Centre pool. 

 
The CRD won awards it development of the Gibraltar mine landfill operation (discussed in the Solid 
Waste Management Section). 
 
Some other projects current and planned include:  

• Construction of the Gibraltar Landfill leachate treatment system – $500,000. 
• Construction of a new landfill at Nemaiah Valley – $25,000. 
• Well Head Protection Plan for 108 Water Works – $100,000. 
• Well Head Protection Plan for Lac La Hache Water Works – $50,000. 
• Well Head Protection Plan for Forest Grove Water – $50,000. 
• Construction of share sheds at Wildwood, 150 Mile House, Big Lake, and Likely – $20,000. 
• Green Lake Watch Lake water quality study – $7,500. 
• Educational brochure and website for non-point source pollution along lakeshores – $9,500. 
• Cariboo Memorial Complex elimination of chlorinated water discharge – $15,000. 
• Construction of share sheds at 100 Mile House, Lone Butte, Forest Grove and Lac La Hache – 

$27,000. 
• Water/sewer system at Watch Lake Hall (2008) – $32,000. 
• Water system at Lone Butte Hall (2008) – $20,000. 
• share sheds (2008) – $58,500. 
• geothermal heating for new library in Quesnel or 100 Mile House (2008) – $200,000. 
• Water treatment studies for community water systems 2008 – $90,000. 
• Alexis creek water system (2008) – $255,000. 
• Ground water monitoring wells at Puntzi landfill (2008) – $105,000. 

 
In Conclusion 
As can be seen from the preceding extensive (and incomplete) list of “green” initiatives and projects 
underway or planned, the Cariboo-Chilcotin has more than its foot in the door.  But coordination, 
cooperation and communication are urgently needed to address sustainability issues across the region.  
 

5.7.7 Recommendations  
Recommendations fundamental to the Conservation Strategy fall out of this section and deal primarily 
with establishing region-wide sustainability positions.  These positions would serve to coordinate 
sustainability issues, connecting the general public, businesses, and local governments with the 
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information they need to take steps toward “greener” practices.  Changing attitudes across all sectors 
is an important goal and funding is recommended for comprehensive education/information 
campaigns.   

 
RECOMMENDATIONS  

Topic:  
 

Urban sustainability planning 

Issue: 
 

Unstable climate, pollution of aquifers and watersheds, overuse of natural 
resources 
 

Objective: 
 

Move toward harmony with planetary and local ecosystems—attract and 
promote prosperity to the region 
 

Strategy: 
 

Fund a community sustainability coordinator/planner position (and 
associated office information centre) in each of the three main communities 
(100 Mile House, Quesnel, and Williams Lake) to: 
1) coordinate community sustainability (i.e., green) initiatives 
2) analyze current green deficits – what is being done; what can be done 
3) act as a liaison and knowledge transfer agent for and between 

governments, NGOs (Fraser Basin Council, conservation groups), 
economic development groups, business, and other CCBAC initiatives 

4) research and develop essential and quality of life “green” ideas for a 
sustainable future (planning processes, public awareness campaigns) in 
the Cariboo-Chilcotin 

5) initiate public information and education programs 
6) facilitate needed research, interagency cooperation, and funding 

proposals 
7) Develop a high profile information outreach centre (i.e. café, bookstore, 

loan library, displays, brochures, videos, DVD’s, helpful staff, 
seminars, meeting room). 

 
Fund a qualified consultant to conduct and in-depth urban environmental 
needs assessment 
1) to investigate sustainability needs for the Cariboo-Chilcotin 

communities and regional districts 
2) to assess green “quality of life” and long-term sustainability issues 
3) model assessment and recommendations after the Oakville 

Environmental Strategic Plan 
4) assess water, air, recycling, energy security, food security, CO2 

emissions, ecological footprint, green infrastructure, green spaces 
 
Fund a campaign to raise awareness on green issues 
1) promote awareness of and actions to reduce ecological footprint 
2) promote awareness of water, air, energy, and local food security issues 
3) promote awareness of importance of recycling, composting, xeriscaping 
4) promote  green business, green infrastructure, walking/riding paths, 
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lanes, trails 
 

Benefits: 
 

Communities more in harmony with urban rural and global ecosystems 

Timeframe:  begin in 2008 Responsibility: CCBAC II 
Municipalities and CRD 

Cost: $510k over 10 years 

 
 

5.8 TO SUM UP: CHANGING ATTITUDES AND IMAGINATION 
 
Awareness of “green” issues is building momentum in the public’s consciousness.  Open any newspaper 
or click on any internet news site and chances are there will be a story or two on climate change, a new 
“green” product advertised, or a government announcement of sustainability funding.  The entertainment 
industry has jumped on board.  Witness the massive world-wide music festivals of Live Earth, billed as 
“A Campaign for a Climate in Crisis.”  According to the Live Earth website, (http://www.liveearth.org/), 
“Live Earth marks the beginning of a multi-year campaign led by the Alliance for Climate Protection, 
The Climate Group and other international organizations to drive individuals, corporations and 
governments to take action to solve global warming” (Live Earth 2007).  
 
Perhaps the strongest indication of public awareness and support for ecological sustainability comes from 
the Nobel Foundation.  On October 12, 2007, they awarded the Peace Prize to the Intergovernmental 
Panel on Climate Change (IPCC) and  Albert Arnold (Al) Gore Jr.  One winner, a scientific 
intergovernmental body set up by the World Meteorological Organization (WMO) and by the United 
Nations Environment Programme (UNEP); and the other winner, a former vice-president of the United 
States.  Both winners were lauded “for their efforts to build up and disseminate greater knowledge about 
man-made climate change, and to lay the foundations for the measures that are needed to counteract such 
change” (The Nobel Foundation 2007). 
 
Thus is this theme of sustainability is moving exponentially across the globe.  Sustainability, stewardship, 
environmental responsibility and being “green” are notions in the throes of rapid flux and agile evolution.  
People (and their local governments) are responding to the messages and want to take action.   
 
In 1997, three inspired and imaginative individuals took action and put their small Ontario town of Perth 
(population 6,232) on the Canadian sustainability map.  They founded ecoPerth, a non-profit community-
based organization dedicated to “taking action on climate change” (Von Mirbach 2007; ecoPerth).  A 
statement on their website (http://www.ecoperth.on.ca/) sums up their vision: 

Perth has set out on the road to show how a small town, in central Canada, can respond to the 
issues of climate change. Partnering with local businesses, groups and individuals, ecoPerth is 
about making projects happen—projects that are environmentally sustainable and economically 
efficient. 

 
The website also showcases the full scope of ecoPerth’s commitment, dedication, and imagination; there 
are numerous climate change-fighting projects on the go that fall into the following categories:  

• Buildings Team,  
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• Green Team, 
• Transportation Team, and  
• Communications Team. 
 

The projects are diverse, ranging from rain barrels and truckload tree sales to bicycle salvage and 
ecofests.  A full listing of these projects has been reproduced in Appendix VI.  Perhaps some of these 
project ideas can serve as sustainability “seed crystals” in the communities in the Cariboo-Chilcotin.  
Certainly, the energy, drive and foresight of Perth are models to follow.  Now is the time for our region to 
emulate towns like Perth; to fully embrace with vision and enthusiasm the opportunities that living, 
responsibly, sustainably and ecologically can bring. 

 196



 

6 CONSERVATION OVERLAPS WITH CCBAC LAND-BASED STRATEGIES 

6.1 CONSERVATION OVERLAPS WITH AN AGRICULTURE STRATEGY  

6.1.1 Introduction  
Some aspects of a changing climate may be beneficial for agriculture.  A longer growing season, more 
frost-free days, warmer soils, and increased precipitation may result in increased plant productivity for 
ranchers and farmers, at least in the short term (IPCC 2007a&b).  Increased carbon dioxide in the 
atmosphere may also contribute to increases in plant productivity.  A change that favours plants and 
growing seasons may also favour a domestic grazing industry (at least in the short term); however, 
drought and invasive species could also increase.  
 
Changes in the hydrologic cycle however may mean at times more water and at times less for irrigation, 
fish, and domestic use.  Lower summer stream flows can mean higher stream temperatures, which can 
impact cold water dependent fish (and the fishing industry) especially in the small salmon rearing 
streams.  Climate projections suggest increased moisture (i.e., runoff) in the spring declining to low levels 
in late summer and worsening with time.  During the MPB epidemic, spring peak flows will likely 
become worse (see Section 4.2—Forest Hydrology).  Some ideas for adapting agriculture to a changing 
climate and hydrology follow below. 
 

6.1.2 Ideas for adapting Agriculture to water shortages and climate change  
Adaptation ideas include: 

• Planting crops that do well in the spring. 
• Developing water storage ponds and reservoirs in upper basins (create wetlands, beaver ponds, 

partner with Ducks Unlimited). 
• Developing an Environmental Farm Plan to protect water, stream channels, and riparian 

vegetation (the riparian sponge). 
• Using rotational grazing systems that retain 50% of plant biomass to improve plant productivity, 

soil organic inputs, and reduce root dieback.   
• Managing in order to improve soil organic matter content so as to improve soil moisture (holding 

capacity) and soil carbon (no till, ridge till, minimum till, mulch till systems) (Miller et al. 2004).  
• Conserving water while irrigating (water conservation plan). 
• Planting willows and cottonwood in riparian areas.  Protect willows and cottonwood plantings 

from browsing for ten years.   
• Maintaining or improving stream shade for improved water storage (and fish).   
• Developing riparian pastures for limited spring and early summer grazing only. 
• Minimizing grazing riparian pastures in late summer and fall to reduce shrub damage and root 

dieback (depends on what system). 
• Returning animal wastes to the soil. 

 
Oil fuels modern civilization.  Major global oil supplies are known and reported to be declining according 
to the US Dept of Energy (Hirsh 2005), the Chevron—Will You Join Us website 

 197



(www.willyoujoinus.com), David Goodstein (2004), and the Association for the Study of Peak Oil and 
Gas (website: www.peakoil.net/).  For a thorough discussion on “peak oil” see Section 3.2.  Combined 
with the need to reduce carbon dioxide emissions (in order to moderate climate), the time may be right to 
look at alternative fuels that can be grown (such as bio-diesel, ethanol).  These are opportunities for 
agriculture and are a must-have discussion for long-term sustainability.  Crops that can be processed into 
fuel can be grown on a variety of scales (such as at a family level, a neighbourhood cooperative, or 
industrial).   
 

6.1.3 Ideas for Agriculture to mitigate climate change (soil carbon storage and reduced emissions)  
Mitigation activities include: 

• Manage operations to store more carbon in the soil (practice no-till or conservation tillage).  
Examples can be found at the US Environmental Protection Agency – Carbon Sequestration in 
Agriculture and Forestry website (http://www.epa.gov/sequestration/). 

• Graze to only 50% utilization (i.e., mimic natural disturbance). 
• Reduce or eliminate unnecessary burning. 
• Reduce fossil fuel consumption.  
• Explore biofuel opportunities (rapeseed, etc.).    
• Start a bio-diesel coop. 
• Increases in spring flooding, erosion, channel change, field loss, and sedimentation generates 

incentives to strengthen and repair streambanks – attend a do it yourself workshop training. 
• Sponsor workshop:  Fish friendly methods to reinforce, armour, and stabilize streambanks. 
• Sponsor workshop:  Do it yourself methods for willow, cottonwood, and alder planting. 
• Sponsor workshop:  Transplant willows, alder, cottonwood, spruce using a backhoe. 
• Adopt Environmental Farm Planning for riparian/stream protection, restoration, and water 

storage. 
• Promote local and organic agriculture for food security, local economy, environmental quality, 

and human health—reduce transport, global dependencies, and emissions. 
• Start a native plant nursery for regional restoration and native plant landscaping (xeriscaping, 

naturescaping). 
• Grow hemp for fibre, food, and oil—see Hemptech -The Industrial Hemp Information Network 

website (http://hemptech.com). 
• Use drip irrigation for water conservation. 
• Climate change:  Learn measures to reduce GHG emissions and store more carbon. 

 
 

6.2 CONSERVATION OVERLAPS WITH THE TSILHQOT’IN NATIONAL GOVERNMENT 
STRATEGY 

6.2.1 Introduction 
A conservation perspective is an ecological perspective that involves the establishment of a relationship 
with nature that is respectful, cooperative, and long term.  Traditional First Nations cultures espouse this 
perspective.  Similarly, the Conservation Strategy (CS) is concerned with sustainability—the 
consideration of future consequences of actions for both humans and nature.  Because modern civilization 
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is unsustainable (resulting in changing climate, species extinctions, losses in biodiversity), we are in need 
of new models to help chart the future.  Traditional aboriginal cultures offer such models.   
 

6.2.2 Recommendations 
Community wildfire protection 
The Conservation Strategy (CS) fully supports the development of a wildfire protection plan for 
Tsilhqot’in communities including emergency response plans, the obtaining of necessary equipment, and 
preparedness training.  Such a plan should be a high priority in the Chilcotin where wildfire risk will 
likely increase with a warmer world.   
 
First Nations historically utilized fire to promote wild foods, medicines, and desirable habitats.  Such fire 
management practices have helped shape ecosystems for centuries, especially in the grasslands.  Perhaps 
governments and First Nations can collaborate to re-establish these cultural practices which have great 
potential for maintaining ecological integrity and reducing wildfire risk. 
 
With regards to fire education and training the CS suggests that a study of the pre-suppression history of 
fire in Tsilhqot’in territories (e.g., fire patterns, size classes, distribution, and frequencies) be undertaken.  
An understanding of the ecological roles of fire, the local patterns of fire, and the after-fire legacies 
would aid ecosystem-based planning in Tsilhqot’in territories (see Sections 4.4 and 4.9.5).   
 
Bio-energy plant 
The CS in general supports the idea of utilizing dead pine wood for bio-energy production, if harvesting 
is carefully planned and ecosystem-based.  This plan will likely make a significant contribution to the 
community economies and well-being.   
 
However, many conservationists are concerned that a bio-energy industry based on the notion that all 
dead wood is a waste is ill-conceived (see Sections 4.5.7.2 and 4.5.7.3).  This notion could lead to a 
tendency to clean sites of all woody material.  Such management activities would severely impair 
ecosystem health.  The maintenance of ecosystem processes and long-term forest health should always be 
the first priority when designing a harvest plan.  The Tsilhqot’in Nation is addressing these concerns—
they are working on a Land Use and Ecosystem Plan (in conjunction with a feasibility study and business 
plan) that would determine the plant size appropriate to allowing enough wood waste to remain on the 
forest floor (Verhaeghe 2007).   
 
To reiterate the ecological concerns, and despite media coverage, dead wood is not a waste, but in fact 
plays many roles in how ecosystems function.  Without woody debris inputs (i.e., standing or down), 
forest processes (involving a vast array of vertebrate and invertebrate species that facilitate the 
accumulation of nutrients, that help soils hold moisture, and that regulate insects and disease) would 
seriously decline.  The resultant loss of vigour would stress forests and improve conditions for insects and 
disease.  Because of the stressors generated by a changing climate, efforts need to be precautionary and 
focused on the maintenance or enhancement of ecological resilience.  In order to maintain processes, 
managers must maintain appropriate levels of coarse woody debris.  Removing dead pine to fuel bio-
energy production needs to be balanced with maintaining processes.  Such management decisions must 
be ecosystem-based.   
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Carbon storage 
Carbon is not only stored in aboveground biomass, it is also stored in the soil (which is an important 
sink).  It takes many decades before carbon dioxide is released back to the atmosphere.  Bill Chapman, a 
soil scientist with the MOFR, commented on the length of time carbon is stored in Chilcotin soils:  

Wood left to rot will release carbon much slower than wood burned in a co-gen plant, pellet stove 
or burned in a debris pile.  We are typically looking at carbon release half lives of several decades 
for wood left to decay according to a natural cycle in the forest, but that varies a lot with climatic 
conditions.  Carbon release half lives tend to be long in the MPB affected areas. 

1. Some decayed wood forms recalcitrant compounds that have half lives into the 
hundreds of years.  These recalcitrant organic compounds contribute greatly to 
improving a whole range of soil properties. 

2. The energy stored in wood is the primary source of energy for a vast array of 
organisms, many of which essentially disappear from forests where most or all of the 
wood is removed.   

3. There are energetically two halves to a forest, the half that fixes carbon and the half 
that utilizes the fixed carbon.  The two halves are essential energetically equal in 
magnitude- one half is composed of trees and plants and the other half is composed of 
animals that eat greenery (a small group).  The other half is the fungi, bacteria and 
other organisms that eat the less easily digested portions of the plants, the woody 
structures (a very large group).  In this scenario, can you guess which group of 
organisms is consistently ignored (the large latter)?  While some of these less thought 
about organisms are spectacular in their own right (e.g., Hericium mushrooms), the 
most important human-centric reason for not ignoring them is that they make up the 
vast majority of the biodiversity (i.e., ecological processes) in our forests.  As such, 
they are major contributors to ecosystem stability and resilience. The consequence of 
not leaving sufficient woody material in forests is increased disease, insect attack and 
general ecosystem destabilization. 

 
The Conservation Strategy follows a precautionary principle and promotes improved retention strategies 
for forest health reasons (see Section 4.5).  One of several strategies includes returning roadside slash 
piles back onto the site as is practiced in Ontario (Ministry of Natural Resources) and described in their 
ecosystem-based plans (OMNR 2001).   
 
Tenure and Planning 
The Tsilhqot’in Nation has an innate ecosystem perspective and has great potential to be able to 
management forests sustainably.  If the intent of their forest management strategy is to develop 
ecosystem-based plans where harvest intensities and methods vary depending upon a variety of 
ecological, social, and economic factors, they could set a new standard for forest management in the 
Cariboo-Chilcotin.  Progress toward this end should be initiated and monitored. 
 
Tourism 
The strategy supports the Tsilhqot’in Nation Tourism Strategy.  A recovering aboriginal culture has the 
potential to be a model for the post-carbon world.  Cultural tourism should be encouraged and supported 
for their and our benefit.  The Tsilhqot’in could show off their traditional values, their connection to the 
land, their long-term planning horizons, their comfort with nature, their simple life style.  Strategies based 
on a sound business plan and a step-by-step process should be supported.   

 200



 
From a conservation perspective, the Tsilhqot’in people are encouraged to minimize tourism that fosters 
the motorized recreation industry.  Activities with a large ecological footprint are unsustainable and 
probably have a reduced future when fossil fuel issues are considered.  Instead, the strategy recommends 
that the Tsilhqot’in focus on wilderness/cultural/heritage tourism or soft recreation activities that bring 
clients closer to the peace and insight offered by the natural world.   
 
Agricultural strategy 
Forest, range, and forage assessments should always be based on an ecosystem perspective.  Maintaining 
ecosystem processes and resilience should be the goal—where what is left is as an important a 
consideration as what is taken.  Grazing impact on plants should aim to be within the realm of natural 
disturbance in which the plants evolved.  Insight into forage conditions and restoration can be found in 
the Forest Practices Board report “The Effect of Range Practices on Grasslands” (2007).   
 
The CS applauds the Tsilhqot’in Nation for plans to conduct assessments, to develop a community 
farmers market, to develop food security, to develop a localized economy and for diversifying crops. 
 
Mining, oil and gas strategy 
The CS strongly supports the strategy of maintaining close working relationships with mining, oil and gas 
industries.  Because First Nations live on the land in rural settings, the Tsilhqot’in are well positioned to 
be collaborators, assessors, and watchdogs for conservation concerns.  Acting as independent observers, 
they can link and cooperate with government and industry.  Such roles can help insure proper stewardship 
planning (including full environmental assessments) and full ecosystem recovery following disturbance 
(during both exploration and extraction).  The Tsilhqot’in would also be well positioned for business 
spin-offs.  The TNG Strategy’s goal to participate with the extractive industries should be supported.   
 
 

6.3 CONSERVATION OVERLAPS WITH A TOURISM STRATEGY 

6.3.1 Introduction 
Tourism that is based on the conservation of nature that respects and benefits from aesthetic products 
(e.g., wildness) and educational potential is compatible with a conservation strategy.  The MPB epidemic 
has reset the stage for many of the Cariboo-Chilcotin forests.  A dead forest is also a regenerating forest 
with green and dead legacies and is in a juvenile stage of development.  Such a forest is still fully 
functioning with aesthetic values, complexity, and abundance.   
 
Scientists state that 65% of animals occupying a pine forest are enhanced by the MPB epidemic (see 
Section 4.3 and Bunnell et al. 2004).  Conservationists argue that a naturally recovering dead forest with 
its diversity of legacies and renewal processes probably has tourism value.  It certainly has benefits for 
many wildlife species, is valuable for research, and serves as an example of the resiliency and processes 
inherent in ecosystems.  In addition to wilderness tourism and cultural/heritage tourism, ecological 
tourism based on ecosystem changes and processes, the epidemic itself, the recovery of stands, and the 
role of legacies could have potential marketing value. 
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6.3.2 Recommendations 
Tenures and planning 
Nature-based tourism is strongly supported by the Conservation Strategy.  Tourism tenures should be 
established and defined.  Because of the large changes not anticipated during the development of the 
CCLUP (due to MPB, salvage activities, and climate change), land use plans with tourism tenures should 
be updated.  Stakeholders should be canvassed as to their perspective on Sub-Regional Plans (SRMPs) 
and the need for an update.  All economic benefits/impacts and ecological information should be 
considered (full-cost accounting) especially for the long term.  Wilderness tourism interests (such as 
trails, visuals, roads, and natural appearing landscapes) should be considered during salvage planning 
generated by the MPB epidemic.  
 
State of the Cariboo-Chilcotin Report 
A state of the Cariboo report is recommended on 2-4 year cycles (see Section 4.10).  This report suggests 
using “Made in the Cariboo” criteria and indicators to assess ecosystem health.  The report would also 
identify how well tourism interests are being managed.   
 
In Section 4.5 of this report, retention strategies at three levels are recommended.  The Level I strategy is 
at the scale of sub-regional planning.  Tourism should have a seat at planning roundtables that address 
Level I and II retention strategies. 
 
Roads and Trails 
New roads into previously non-roaded areas are needed to access beetle killed wood.  Roads have many 
impacts on ecosystems.  In areas with high tourism, wildlife, and species at risk values, it is paramount 
that road locations, road standards, and road life expectancies should be carefully planned.  Access 
management planning would likely be one of the tasks of a reconvened roundtable to update SRMPs.  
Such access planning would include collaboration on determining road locations, defining near- and long-
term road purposes, identifying roads for closure and deactivation, and finding roads that can be put to 
bed (i.e., re-contouring and planting).  In addition, trail planning is needed, including such actions as trail 
maintenance provisions, clearing dead pine blowdown, areas for new trail development, trail signage, and 
trail mapping.   
 
Precautions and recommendations from a conservation perspective 

• Because of global warming, declining global oil scenarios and the probability of a reduced fossil 
fuel supply, the enhancement of motorized recreation should be questioned, perhaps limited, when 
planning and promoting a tourism future.     

• On the other hand, nature-based tourism, with its smaller footprint and many social benefits, 
should be promoted and protected.   

• Modified harvesting (such as partial cutting) should be considered when developing logging 
plans, in order to simultaneously salvage and retain natural appearing and functioning landscapes 
(see discussion on mistletoe Section 4.6.2). 

• Recreation Opportunity Spectrum (ROS) designations, as well as the fossil fuel future should be 
factored in when visioning trends and opportunities for the tourism industry.   

• From a conservation perspective, tourism futures should trend toward aesthetic-based recreation.   
• Full-cost accounting, the precautionary principle, and a long-term perspective should play roles in 

land use and tourism planning.  
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6.4 CONSERVATION OVERLAPS WITH THE MINING STRATEGY 

6.4.1 Introduction 
The Conservation Strategy supports mining that minimizes its ecological footprint, consults with all 
stakeholders, uses careful planning processes, and restores ecosystems that have been damaged by 
activities.  Mineral sector activities can increase pressure on ecosystems by way of increased roads, 
increased traffic, intrusion into safe habitats, alteration of natural drainage systems, and impacts on 
wildlife.  Well planned developments (and exploration) with input by appropriate experts and 
stakeholders reduce this impact.  Human disturbance should always mimic natural disturbance as much as 
possible (within the range of natural variability) by planning what remnants to leave/protect and how to 
restore fully, as well as what to take.  Collaborative input during planning should be the norm. 
 
Mining is typically an intensive land use with a small foot print while mineral exploration is typically 
extensive land use with a much larger foot print.  Exploration activity can mean increasing road densities, 
operations in sensitive habitats, increased access for predators, disturbance in riparian areas, possible 
impacts to species at risk, and increased risk of spread of invasive species.  

6.4.2 Recommendations 
Road impacts and planning 
Roads can have a major impact on ecosystems in several ways.  They can disrupt the flow of sub surface 
water by intercepting that which flows through soils and is needed by vegetation on slopes below the 
road.  This can undermine forest resilience and productivity.  Intercepted surface and subsurface water is 
then captured in ditches and then directed to a nearby stream thereby increasing sedimentation and stream 
flow velocities with consequences especially during the flood season.  Deactivation can mitigate some of 
the hydrologic impacts and it should be a part of road planning/use processes.   
 
Roads also impact wildlife in several ways (such as hunting access, barriers to some species, intrusion 
into previously safe habitat).  Ideally, roads should be erased whenever possible; however they provide 
access for economic and recreational interests.  Access management planning should always strike a 
balance between maintaining ecological integrity and human interests.  There are many ecological (and 
therefore economic) benefits to road planning processes, and these benefits spin into economies when 
conducting full-cost accounting.  
 
Road planning is complicated and should involve input by stakeholder groups (such as ministry experts, 
ranchers, miners, forestry, guide outfitters, etc.) in order to clearly see losses and benefits over time.  
Some roads should be kept open and maintained; some should be deactivated in order to reduce 
hydrologic impacts; some should be closed to all vehicle traffic immediately after harvest; some should 
have gates and keys, some should have signs; some should become trails; some should be re-contoured 
and planted with trees; some should be open to four-wheelers and snowmobiles; and some should be open 
for mining exploration (for a period).  All should have a short-and long-term purpose and plans.   
 
Benchmarks for Reclamation 
Reclamation following intensive mining activity should be planned in order to restore fully functioning 
ecosystems.  To restore to a fully functioning ecosystem, benchmarks are required. Nearby benchmarks 
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within the same biogeoclimatic zones and site series should be designated (i.e., identified as templates) so 
that when reclamation occurs, there is a reference for the types of plant structures (both dead and alive) 
available for visioning and planning for desired future condition.    
 
Species at Risk:  
Adherence to the federal Species at Risk Act is required for mining and mineral exploration. The 
permitting and approval process should require the identification of local species at risk along with the 
preservation of their habitats.   
 
Invasive Plants:  
The Cariboo-Chilcotin is facing serious challenges in regards to the spread of invasive plants, particularly 
knapweed. Any ground disturbance, such as trenching and blasting, requires immediate remediation on 
completion of works.  Precautionary measures to minimize transport, establishment, and spread of 
invasive species should be followed as outlined by government agencies and the Invasive Plant Council 
of BC 
 
Riparian Zones:  
Riparian zones often hold the most complex ecosystems and are important to many wildlife species.  
Removal of trees and streambank shrubs from riparian areas can cause streambank instability in the 
future as roots decay.  In addition, the reduced large wood input to streams by riparian trees can reduce 
fish habitat abundance, channel structuring elements, and result in higher erosive stream velocities.   
 
Any works in or around water should be timed to minimize impact and be approved by the Ministry of 
Environment and federal fishery agencies.  Protection in riparian zones should follow the CCLUP 
guidelines. If operating in a community or fisheries-sensitive watershed, special requirements apply.  
Riparian management areas for lakes, wetlands, and streams vary from 10 meters to 100 meters 
depending upon classification.  Rules for operating in a riparian area can be found in the Forest Practices 
Code—Riparian Management Area Guidebook (1995), which has been adopted by the CCLUP.  Riparian 
management regulations should be applied by the mineral sector. 
 
Mining exploration should follow all environmental assessments, regulations, and permit processes. 
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7 RECOMMENDATIONS, SECTOR DEVELOPMENT AND CCBAC ACTION 
PLAN  

 

7.1 SUMMARY TABLE OF RECOMMENDATIONS 
Table 15. Summary of Key Recommendations  
Global Ecosystems: “The Big Picture” 
ISSUE #1: CLIMATE CHANGE—Adapting to and mitigating climate change 
Objective: Strategy: Costing Administration Timeline 
Assemble a regional 
committee to address 
climate change  

1)  Develop a regional climate change research 
and education strategy, provide literature for 
the public, workshops for planners, and 
conduct a public awareness campaign 

$10k per 
year; 10 years 

cities, CRD, and 
CCBAC 

2008-2018 

Support MOFR 
(Victoria & Region) 
on Climate Change 
and Future Forest 
Ecosystems Initiative 
To: 

1)  Develop local guidelines to facilitate species 
migration in forestry (species selection and 
seedlots) 

2)  Develop strategies to enhance carbon storage 
and reduce emissions in forestry 

3)  Develop BMPs to enhance ecological 
resilience in the face of increasingly stressed 
ecosystems 

In house MOFR, MOE, ILNB, 
and Industry, w/ 
Forest Engineering 
Research Institute in 
Canada (FERIC) 

Begin 2008 

Increase carbon 
storage and reduce 
carbon emissions in 
agriculture 

1)  Develop best management practices and 
incentives for agriculture to increase soil 
carbon storage and reduce carbon emissions 

2)  Encourage crops for a biofuel industry 
;explore a biodiesel co-op; assemble literature 
and product information 

3)  Assemble information (government 
incentives, private funds available)   

In house 
$10k 

Cariboo Cattlemen’s, 
MOAG, regional 
climate committee 

Begin 2008 

Develop carbon 
friendly strategies for 
consumers  

1)  Campaign to shop local, incentives to produce 
local, incentives to conserve energy 

2)  Initiate a small scale alternative energy and 
biodiesel demonstration project where 
entrepreneurs and the public can see an 
operation and obtain literature 

$20k cities, CRD, and 
CCBAC 

Begin 2008 

ISSUE #2: PEAK OIL—Preparing communities for a reduced fossil fuel future 
Objective: Strategy: Costing Administration Timeline 
Develop plan to 
address future with 
less and more 
expensive fuel 

1)  Fund a consultant to research issue and 
prepare recommendations  

2)  Explore long-term security needs for region 
3)  Explore a re-localization plan for energy and 

food security 
4)  Research what other communities are doing 

$50k CCBAC, cities and 
CRD, 1st Nations 

2008 

RURAL ISSUES—Maintaining ecosystem processes, services, 
and products 
ISSUE #3: FOREST HYDROLOGY—Flooding and drought due to MPB and climate change 
Objective: Strategy: Costing Administration Timeline 
Forestry—mitigate 
impacts of climate 
change, MPB, and 
salvage activities 

1)  Identify, prioritize, and map hydrologically 
sensitive watersheds, that are susceptible  (or 
will be) to flooding damage and/or drought 
(being done somewhat) 

2)  Develop a comprehensive set of best 
management practices (BMPs) area specific 
to mitigate risks of flooding associated with 
high equivalent clearcut areas (ECAs); 

In house  MOFR, MOE, DFO  
NCC 

Begin 2008 
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develop BMPs to speed up hydrologic 
recovery  (being done somewhat) 

3)  Develop BMPs that will help mitigate 
consequences of long-term declining 
streamflows (water availability)—(MOE in 
part working on low flow concerns) 

4)  Set aside one watershed (no intervention) for 
long-term multidisciplinary  research 
purposes 

5)   Investigate, monitor, and report to Chief 
Forester annually impacts of disturbances on 
hydrology (Snetsinger 2007)  (could be part 
of State of the Cariboo Report) 

Agriculture—
develop ideas for 
enhanced water 
storage and water 
conservation  

1)  Develop strategies and funding help to 
improve upland and riparian water storage 
(creating wetlands, reduced riparian grazing,  
water storage structures, soil organic matter 
improvement, beaver management) 

2)  Develop, rangeland and agriculture water 
conservation strategies (irrigation timing, 
alternative irrigation systems, water 
management planning, drip irrigation) 

3)  Initiate bioengineering workshops for ranchers 
wishing to reinforce and stabilize 
streambanks 

4)  Initiate workshop on willow planting to:   
stabilize and repair streambanks, for shade 
and floodplain water storage, to benefit fish, 
to improve water quality  

In house  Ducks unlimited, BC 
Cattlemens’, MOAG,  

Begin 2008 

ISSUE #4: WILDLIFE—Effect of MPB and associated forest harvesting on wildlife 
Objective: Strategy: Costing Administration Timeline 
Mitigate the affects 
of MPB and 
associated forest 
harvesting on 
wildlife 

1)  Implement Chief Foresters recommendations 
for stand level retention considering the ideas 
of Klenner (2006), Bunnell et al. 2004, and 
Martin (2006) 

2)  Assemble a small team of wildlife and forestry 
experts to advise on implementation of this 
strategy  

3)  Map key wild life habitats at risk in 
MPB/salvage impacted watersheds 

4)  Consider recommendations by trappers and 
guides 

In house Industry, MOFR, 
MOE 

Begin 2008 

ISSUE #5: WILDFIRE—Wildfire risk balancing ecology and human safety 
Objective: Strategy: Costing Administration Timeline 
Support MOFR 
programs to manage 
fire risk and safety 

1)  Support government vulnerability and risk 
assessment planning for wildfires 

2)  Map high, medium, and low risk areas and 
stand types and how they change with time 

3)  Support information gathering regarding the 
interactions of MPB, fire, ecology, and stand 
dynamics  

4)  Support public education campaigns regarding 
interface fire, fuel reductions, and Firesmart 
initiatives 

5)   Raise awareness around the many roles of 
dead wood in ecosystems and changes in fire 
risk with time 

6)  Raise awareness around role of fire in 
ecosystems 

7)  Raise awareness around the human factor in 
fire ignition 

In house MOFR, MOE, Fire 
Center 

Begin 2008 

Fund studies to 
increase 
understanding of 
natural stand 
dynamics following 3 
past MPB epidemics 
and fire in Chilcotin 

1)  Share fund study by Brad Hawkes Phd  to re-
measure 14 stands and changes following 3 
epidemics including fire:  changes in 
understory, fuel loading, species composition, 
fire hazard, tree fall rates, growing volume, 
woody debris, natural regeneration, rates of 
establishment, hydrologic recovery  

$80k Canadian Forest 
Service 

2008 
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ISSUE #6: RETENTION PLANNING (LEVEL 1)—Landscape/subregion level planning to aid in 
meeting CCLUP targets in the context of climate change, MPB epidemic, and large-scale salvage  
Objective: Strategy: Costing Administration Timeline 
Update SRMPs if 
needed;  collaborate 
when planning new 
developments 

1)  Canvas stakeholders as to need for update to 
sub-regional plans 

2)  Develop access management plans (with 
stakeholder input) in watersheds with 
accelerated road development 

3)  Map high tourism/recreation areas at risk in 
the short and long term  (H,M,L) 

4)   Map wildlife habitats and fish streams at risk 
(Nature Conservancy of Canada collecting 
info) 

5)  Evaluate reserve locations in context of MPB 
and salvage—consider changing 

6)  Prior to entry into undeveloped watersheds 
collaborate with stakeholders at the 
roundtable  

7)  CCBAC fund roundtable facilitator 

In house w/ 
facilitator @ 
$20k 

ILMB, MOE, MOFR, 
First Nations 

ongoing 

Fund trail clearing Fund trail clearing of pine deadfall $50k CCBAC, tourism  

ISSUE #7: RETENTION PLANNING (LEVEL 2)—Sub-landscape/cutting permit level planning of 
where to leave stands that won’t be harvested to maximize future benefits. 
Objective: Strategy: Costing Administration Timeline 
Maximize future 
benefits for all 
CCLUP values 

1)  Develop tools for planners: 
2)  Identify and map stands with 30% or greater 

other species to see how they connect overlap 
with  CCLUP non-timber values 

3)  Identify and map BEC zones and site series 
having an adequately stocked understory to 
speed hydrologic recovery, enhance a mid-
term timber supply, provide for wildlife, and 
diversify future stand structures, as 
encouraged by Chief (Snetsinger 2007) 

4)  Expand to other Districts the 
recommendations and tools for retention 
developed in two reports in Quesnel Forest 
District  

5)  Monitor to determine if understory is being 
protected 

In house MOFR; MOE; ILMB; 
Licensees 

ongoing 

ISSUE #8: RETENTION PLANNING (LEVEL 3)—Stand/operator level planning ideas to promote 
heterogeneity in managed forests 
Objective: Strategy: Costing Administration Timeline 
Maximize structural, 
compositional, and 
functional diversity 
in regenerating stand 

1)  Emulate natural disturbance legacies in stand 
prescriptions by retaining a variety of 
structures (understory, non-merchantable 
stems, significant shrubs, scattered individual 
trees, snags, deciduous species 

2)  Skid on trails to protect non-trail vegetation 
3)  Plan retention for CWD recruitment 
4)  Leave CWD pieces (large) in patches, 

corridors, or scattered to mimic natural 
disturbance 

5)  Redistribute culls and slash back onto block 
6)  Leave some non-pine for seed, structural 

diversity, small patch habitat, future woody 
debris, and to foster early old growth 
attributes  

In house Industry, MOFR, 
Woodlots, Community 
Forests 

ongoing 

ISSUE #9: SILVICULTURE—Natural and assisted natural regeneration to increase resilience and 
structural diversity in regenerating stands 
Objective: Strategy: Costing Administration Timeline 
Ideas to minimize 
uniformity and 
susceptibility in 
regenerating stand 

1)  Emulate natural disturbance and disturbance 
legacies in planning and prescriptions 

2)  Verify from old air photos natural disturbance 
patterns and legacies for unit 

3)  Leave/protect non-pine individuals and 
patches (overstory and understory) for 

In house Industry, MOFR, 
Woodlots, and 
Community Forests 

ongoing 
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diversity and perhaps future harvest 
4)  Leave live pine overstory survivors to improve 

genetic resilience 
5)  Leave live pine midstory and understory when 

mistletoe infection class is 3 or less even if 
District Managers approval is required.   

6)  Get approval for variable density plantations 
(small voids acceptable) on a trial basis to 
maximize structural diversity and mimic 
natural processes in new stand 

OBJECTIVE #10: INVASIVE PLANTS—Improve effectiveness of invasive plant management in the 
Cariboo Region 
Objective: Strategy: Costing Administration Timeline 
establishment of an 
integrated invasive 
strategy 

1)  Consolidate weed lists into a single list for the 
province and the region and prioritize at the 
District level 

2)  Clarify links between FRPA, Weed Control 
Act, and Integrated Pest  Management Act 

3)  Initiate training courses to increase 
identification skills 

4)  Lobby government to develop policy or 
legislation that integrates invasive plant 
responsibility 

5)  Develop an improved inventory and tracking 
of invasive plants 

6)  Public Education Plan – a traveling show 

In house MOFR, MOE,CC 
Coast Invasive Plant 
Committee, CRD 

ongoing 

ISSUE #11: CCLUP UPDATES—Due to accelerated harvest, a changing climate, and the scale of the 
beetle epidemic, the CCLUP needs updates 
Objective: Strategy: Costing Administration Timeline 
Insure CCLUP 
objectives are 
achieved in the face 
of MPB, climate 
change, and large 
salvage 

1) Incorporate into planning under CCLUP the 
Chief Forests initiative to manage for 
ecological resilience in the face of 
increasingly stressed ecosystems, shifting 
BEC Zones, increases in pests, and species 
migration 

2)  Fund adaptive management trials to evaluate 
management actions in the face of MPB, 
accelerated harvest, and climate change 

3)  Enhance stand level biodiversity guidance to 
include more emphasis and detail on legacy 
retention for enhanced soil resources and 
future stand diversity  

4)  Develop and apply additional guidance to 
maintain landscape level connectivity of 
mature and old forest and reduce the risk of 
fragmentation 

5)  Provide guidance to mitigate hydrologic 
impact when ECAs are over 25-35% 

6)  Monitor MPB impacts on non-timber values 
(e.g., caribou, species at risk, tourism, visual 
qualities) so that restoration plans can be 
developed 

7)  Adopt the principles of ecosystem-based 
management as recommended by Canada 
Ministers, and United Nations (but Made in 
the Cariboo)  

In house ILMB, MOFR, MOE Begin 2008 

ISSUE #12: STATE OF THE CARIBOO/CHILCOTIN REPORT—a monitoring report with 
established indicators to inform the government, managers, the public, and industry as to the 
cumulative effects of climate change, MPB epidemic, accelerated harvest, and management trials  
Objective: Strategy: Costing Administration Timeline 
To learn from natural 
and managed 
processes by 
establishing 
indicators to monitor 
conditions and trends 
in ecosystems over 

1) Develop a set of “Made in the Cariboo” criteria 
and indicators that will track trends in the 
condition of ecological systems.  Utilize the 
criteria and indicators as outlined by the UN 
Montreal Process and piloted in the Arrow 
District TSA.  A suite of indicators will help 
managers assess current approaches and 

$100k from 
CCBAC and 
in house  
sharefund for 
four reports 

ILMB, MOFR, MOE 2008, 2010, 
2014, 2018  
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time provide rationale for future ones.  
2)  Develop a monitoring implementation plan.   

First report immediate with subsequent report 
frequency to be determined. 

3)  Report should evaluate the objectives in 
CCLUP in the context of an ecologically 
adapting environment and management 
actions taken.  

4)  Report should evaluate the objectives in 
CCLUP in the context of an ecologically 
adapting environment and management 
actions taken.  

5)  A management adaptation strategy can then be 
applied following the results of the 
monitoring reports   Planners the public and 
future generations will benefit from this 
knowledge.   

URBAN SETTING—Sustaining ecologies within organized 
communities 
ISSUE #13: SUSTAINABILITY PLANNER AND OFFICE FOR EACH URBAN CENTER 
Objective: Strategy: Costing Administration Timeline 
Share/fund a 
community 
sustainability 
coordinator/planner 
position in each of 
the three main 
communities (100 
Mile House, Quesnel, 
and Williams Lake.: 

1)  Coordinate community sustainability (i.e., 
green) initiatives 

2)  Analyze current green deficits—what is being 
done what can be done 

3)  Act as a liaison and knowledge transfer agent 
for and between governments, NGOs (Fraser 
Basin Council, conservation groups), 
economic development groups, business, and 
other CCBAC initiatives 

4)  Research and develop essential and quality of 
life “green” ideas for a sustainable future 
(planning processes, public awareness 
campaigns) in the Cariboo-Chilcotin 

5)  Initiate public information and education 
programs 

6)  Facilitate needed research, interagency 
cooperation, and funding proposals 

7)  Develop a high profile information outreach 
centre (i.e. café, bookstore, loan library, 
displays, brochures, videos, DVD’s, helpful 
staff, seminars, meeting room) 

$35k/yr  
10 years 

CRD/cities/District/N
GOs 

Begin 2008 

ISSUE #14: COMPREHENSIVE ASSESSMENT OF URBAN ENVIRONMENTAL NEEDS 
Objective: Strategy: Costing Administration Timeline 
Fund a qualified 
consultant to conduct 
and in-depth urban 
environmental needs 
assessment 

1)  To investigate sustainability needs for the 
Cariboo-Chilcotin communities and regional 
districts 

2)  To assess green “quality of life” and long-term 
sustainability issues 

3)  Model assessment and recommendations after 
the Oakville Environmental Strategic Plan 

4)  Assess water, air, recycling, energy security, 
food security, CO2 emissions, ecological 
footprint, green infrastructure, green spaces 

$60k CRD/cities/District/N
GOs 

Begin 2008 

ISSUE #15: INITIATE PUBLIC INFORMATION AND EDUCATION CAMPAIGN 
Objective: Strategy: Costing Administration Timeline 
Fund a campaign to 
raise awareness on 
green issues 

1)  Promote awareness of and actions to reduce 
ecological footprint 

2)  Promote awareness of water, air, energy, and 
local food security issues 

3)  Promote awareness of importance of 
recycling, composting, xeriscaping 

4)  Promote  green business, green infrastructure, 
walking/riding paths, lanes, trails 

$10k/yr 
10yrs 

CRD/cities/District/N
GOs 

Begin 2008 

ISSUE #16: URBAN WATER CONSERVATION 
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Objective: Strategy: Costing Administration Timeline 
Support and expand 
water-wise program 

1)  Explore rainwater infiltration and aquifer 
recharge issues 

2)  Promote water conservation technologies for 
all new building plans 

3)  Pursue universal water metering 
4)  Promote xeriscaping and drip irrigation 
5)  Explore rainwater harvesting 
6)  Promote dual plumbing in buildings to recycle 

grey water 
7)  Educate, educate, educate 

$10k/yr 
5 years 

CCBAC II, 
municipalities, and 
CRD 

Begin 2008 

Develop 
comprehensive  
community 
watershed 
management plan for 
100 Mile House 
community 
watershed 

1)  Hire a qualified watershed management 
planning consultant to direct and develop a 
comprehensive community watershed 
management plan  

$50k/yr 
3 years 

District of 100 Mile 
House and 
appropriate 
provincial ministries 

Begin 2008 

Fund water quality 
monitoring at Green 
and Watch Lakes 
near 100 Mile House 

1)  Develop long term community water 
stewardship plan 

$10k/yr 
5 years 

CRD, TNRD, 
appropriate 
ministries, Green 
Lake Ratepayers 

Begin May 
2008 

ISSUE #17: AIR QUALITY AND GREEN HOUSE GAS EMISSIONS 
Objective: Strategy: Costing Administration Timeline 
Share/fund and 
expand community 
airshed management 
plans 

1)  Expand work of airshed management plans 
2)  Expand public education of air quality to 

include climate change mitigation and 
greenhouse gas emissions 

3)  Prepare materials – books, loan materials, 
brochures, videos, DVD’s, posters, displays, 
etc. for a local information center 

4)  Explore and work with provincial government 
green house gas/climate change initiatives 

$10k/yr 
3 years 

CCBAC II, 
municipalities, CRD 

Begin 2008 

ISSUE #18: ENERGY CONSUMPTION AND ALTERNATIVE ENERGY 
Objective: Strategy: Costing Administration Timeline 
Reduce fossil fuel 
energy consumption 

1)  Initiate a task force to explore energy 
conservation and alternative energy solutions 

2)  Fund an energy-wise program of public 
education 

3)  Assemble materials for a high profile 
information center 

4)  Support and promote farmers market and local 
growers 

5) alternative energy demonstration projects 

$10k/yr 
3 yrs; 
$30k for 
demo 
projects 

CCBAC II, 
municipalities, CRD 

Begin 2008 

ISSUE #19: WASTE MANAGEMENT 
Objective: Strategy: Costing Administration Timeline 
Move toward a zero 
waste society – 
share/fund waste 
management strategy 

1)  Adopt principles and practices toward a zero 
waste philosophy and set reduction targets 

2)  Improve the recycling and solid waste 
diversion program 

3)  Explore community level composting 
4)  Encourage businesses to adopt green practices 
5)  Explore and promote solid waste business 

opportunities 
6)  Lobby for increased extended producer 

responsibility 
7)  Support “Communities in Bloom” say no to 

bags campaign 

$10k/yr 
3 yrs 

CCBAC II, 
municipalities, CRD 

Begin 2008 

ISSUE #20: GREEN ECONOMIES 
Objective: Strategy: Costing Administration Timeline 
Promote green 
economies 

1)  Research, promote, develop green business 
opportunities 

2)  Research and promote green technologies 
3)  Research and display government programs, 

incentives, products, and services 
4)  Develop a high profile information center 

$10k/yr 
3 yrs 

CCBAC II, 
municipalities, CRD 

Begin 2008 
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(café, bookstore, library, displays, seminars 
5)  Sponsor a regional renewable energy fair 
6)  Set up an alternative energy demonstration 

project 

 

7.2 SECTOR DEVELOPMENT (AS PER SECTION 6.0 OF CCBAC GENERIC STRATEGY 
OUTLINE) 

 
SECTOR EXPANSION TARGETS: 
 

Global Issues 
• Establish a Global Issues planning office and fund a coordinator to (campaign, inform, 

coordinate, and gather information on climate change, peak oil issues, community 
sustainability, and relocalization. 

• Develop a community plan with municipal, regional, and provincial governments to address 
global carbon emissions and storage.   

• Participate in the Canada plan to meet Kyoto targets.   
• Promote local self sufficiency and local independence by researching and developing a plan 

toward food and energy security at various levels (including individual, family, community, 
and neighbourhood). 

• Support the MOFR initiatives to adapt to and mitigate climate change in forestry and 
agriculture (i.e., managing carbon and managing for ecological resilience). 

 
Rural Issues 

• Move forestry towards a “Made in the Cariboo-Chilcotin” ecosystem-based management as 
recommended and agreed to by Canada and 175 nations in the Convention on Biological 
Diversity.  Follow the lead of Ontario, Alberta, US Forest Service, and at least 3 jurisdictions 
in British Columbia, and manage forests to emulate natural disturbance patterns and legacies, 
in order to maintain long-term ecosystem integrity in the face of change. 

• Update the CCLUP in response to the unanticipated and projected changes in ecosystems.  
• Initiate a semi-annual “State of the Cariboo-Chilcotin Report” that will determine how we are 

doing in the face of change.  Monitor key ecological parameters using criteria and indicators 
similar to those developed by the UN initiated Montreal Protocol but with a “Made in the 
Cariboo” spin.   

 
Urban Issues 

• Develop a Cariboo-Chilcotin Communities Sustainability Plan utilizing the same office and 
coordinator as suggested under global issues.   

• Develop an educational campaign to increase awareness around water conservation, recycling, 
buying local, reducing fuel consumption, gardening without chemicals, drip irrigation, 
alternative energy, etc. 

• Teach how to assess our ecological footprint as individuals and as a community. 
• Expand community green spaces, and research how to improve rainwater infiltration for urban 

aquifer recharge (see Smart Growth). 
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• Participate with global and provincial initiatives, incentives, and programs to address 
greenhouse gas emissions, enhanced carbon storage, and climate change mitigation strategies. 

 
 
POLICY REQUIREMENTS 
 

Global issues 
• Lobby governments (at all levels) to provide tax and rebate incentives to invest in alternative 

energy (such as wind, solar, micro-hydro, bio-fuels). 
• Lobby governments to provide incentives to downsize vehicles, ride share, reduce travel, and 

develop/use public transit. 
 
Rural Issues 

• Encourage the Regional MOFR to encourage adoption of the principles of ecosystem-based 
management and incorporate these principles into CCLUP as recommended by the United 
Nations, Canada Forest Ministers, and is being practiced in other jurisdictions across North 
America. 

• Lobby MOFR to provide stumpage incentives for protecting non-target trees and understory 
seedlings, saplings, and pole structures. 

• On a trial basis, lobby MOFR to ease free to grow dates, stocking and survey standards, so as 
to allow planting at a more variable density (open patches).  This would be a trial to emulate 
recovery following natural disturbance (for some ecosystems) to foster a less uniform, more 
natural, more structurally and genetically diverse, more biologically active, more resistant, and 
less susceptible resilient future stand.  Understory retention should be required with this 
scenario. 

• Lobby government for more diversity in tenures (area-based, community forests, woodlots) 
where licensees would have long-term interests and responsibilities. 

• Give First Nations tenure and more involvement in planning processes.   
 
Urban Issues 

• Establish water metering to promote water conservation. 
• Municipalities should tie development to sustainability.  For example, future development 

should not go beyond the capacity of each community to supply water. 
• Ban the sale of invasive species at the garden centers. 
• Restrict the use of chemicals on lawns and gardens and provide free seminars on xeriscaping. 
• Restrict the distribution of plastic bags and enhance/intensify the “say no to bags” campaign 

run by Communities in Bloom. 
• Adopt principles and practices of a zero waste philosophy and set waste reduction targets. 
• Lobby for increased extended producer responsibility. 

 
LAND AND RESOURCE REQUIREMENTS 
 

Global Issues  
• Adapt to climate change impacts and promote lifestyle changes to mitigate climate change 

(reducing fossil fuel consumption, to support local producers and markets, and to shop local).  
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Rural Issues 

• Manage forests and rangelands to maintain ecosystem processes, services, and products 
• Manage (rangelands and forests) to increase ecological resilience (enhanced soil resources, 

diversity of species, diversity in structures). 
• Manage (rangelands and forests) to increase rainwater (and snowmelt) infiltration and storage  
• Encourage agriculture, forestry, and recreation practices that will help control spread of 

invasive species. 
• Promote (and require) range and forest stewardship plans to be based on managing ecosystems 

(using a coarse filter approach, emulation of natural disturbance and retention to mimic 
biological legacies). 

 
Urban Issues 

• Develop specific strategies for the urban interface (such as livestock controls, fuels reduction, 
visual quality objectives, parks and green space enhancement, trail development and 
maintenance, motorized access restrictions, and signage.) 

• Plan new development to capture rainwater (i.e., infiltration) for aquifer recharge. 
• Continue and expand water conservation campaign; proceed with the recommendations of the 

air quality round tables; and expand to other communities. 
• Support watershed management planning in community watersheds. 

 
BUSINESS DEVELOPMENT REQUIREMENTS 
 

Global Issues 
• Access to information: climate change, relocalization network, peak oil online resource lists . 

 
Rural Opportunities 

• Access to crop and product need information: organic gardening, farmers markets, local 
product needs, and secondary wood product opportunities. 

• Access to fuel crop information: government assistance, grants available, partnership 
opportunities, co-op opportunities, alternative fuel products such as bio-diesel, ethanol, 
methane from (wood waste, rap seed, corn, manure, etc.).  Provide examples. 

• Information about Rural Ecotourism: hikes, paddling, botanizing, camping, wild horse and 
wildlife viewing, photography, grasslands ecology, wilderness, and special wildlife areas. 

 
Urban Opportunities 

• Research “green” business opportunities/products that will help prepare and transition toward 
the post carbon age. 

• Develop strategies to encourage local markets and products. 
• Promote expansion of the farmers market—seed money for the small entrepreneurs. 
• Provide examples of chemical free lawn and garden services:  provide alternatives to status 

quo gardening. 
• Research transport shuttles to outlying communities (such as 150 Mile House, Wildwood, Fox 

Mountain). 

 213



• Provide seed money for planning and design for green building architecture (including such 
alternate energies as geo-thermal, passive solar, photovoltaics, wind, energy efficiency). 

• Assemble recycling opportunities, reconstruction materials, reusing, expand share shed 
concept. 

• Assemble examples of urban ecotourism opportunities (such as nature walks, kayak rentals, 
birding, ecological perspectives, and forestry).  

 
INFRASTRUCTURE REQUIREMENTS 

 
Global, Rural, and Urban 

• Establish an information center in prime locations in all the major communities, with 
computers, a loan library (books, videos, DVDs), a photocopier, and hand 
brochures/pamphlets, with access to consulting (planners and advisors).   

• The center can house all the CCBAC strategy extension and outreach needs “A CCBAC 
Center for Community Sustainability.” 

• Office should be independent but affiliated with cities, CRD, major industries, and Provincial 
government. 

• Research sources for used office equipment needs; determine workspace needs (meeting 
rooms, audio-visual equipment, etc.). 

 
TRAINING AND EXTENSION 
 

Global Issues 
• Develop information seminars on climate change, future impacts, actions needed, Kyoto 

targets, examples from elsewhere, UN scientists recommendations . 
• Provide information seminars on peak oil, relocalization, living in a world with reduced fossil 

fuels. 
 
Rural Issues 

• Need information/workshops on riparian restoration, bank stabilization, willow planting 
• Need information/workshop to discuss and work toward a “Made in the Cariboo-Chilcotin” 

ecosystem-based management perspective.  
 
Urban Issues 

• Need information/workshop on chemical free lawn and garden care. 
• Need information/workshops on invasive species. 
• Need information/workshops on water conservation, low maintenance landscaping 

(xeriscaping). 
• Need information/workshops on start-up business opportunities for entrepreneurs (farmers 

market, consulting services, and home and ranch products). 
• Need information/workshops on the role of CCBAC in community vitalization. 

 
OPPORTUNITIES FOR COLLABORATION AND PARTNERSHIP 
 

Global issues 
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• Federal, Provincial, Regional, and Municipal initiatives and services for collaboration on 
addressing climate change. 

• Liaison with First Nations communities—communication, cooperation, and coordination 
measures to establish common sustainability goals and actions. 

• Compile a list of potential funding agencies interested in participating on projects to reduce 
global warming or conserve resources. 

• Need collaboration on how to prepare communities for peak oil scenarios using Portland, San 
Francisco, and others as best practice examples. 

• Canvas local businesses, groups, agencies as to interest in addressing the carbon problems. 
 
Rural issues 

• Stakeholder collaboration needed on landscape level retention strategies in the face of MPB 
and changes to harvesting patterns. 

• Stakeholder collaboration needed for information and input into access management planning. 
 

Urban Issues 
• Need participation on urban/forest interface planning (roads, road closures, walking trails, 

green spaces, interface parks, fire smart planning for fuels and risk, cattle management. 
• Public participation in urban planning to identify needs and approaches that will promote 

sustainability measures: water quality/quantity (i.e., planning to improve rainwater infiltration 
into aquifers), air quality, energy efficiency and conservation, solid waste management, 
“green infrastructure,” alternative fuels and power sources.   

 
NEW POTENTIAL BUSINESS OPPORTUNITIES 
 

• The projected changing climate in the Cariboo is more favourable to certain food crops and 
presents opportunities for localization. 

• Farmers market can expand to include hardware, crafts, clothing, home and ranch products, 
etc. 

• Opportunities for bio-fuel production at various scales (at the following levels: home, 
neighbourhood, co-op, commercial). 

• Alternative energy with a grid tie business opportunity (i.e., net metering) includes wind, 
solar, micro-hydro, geo-thermal. 

• Sustainability consulting services toward energy and food security. 
• Hemp production for food, fibre, and bio-fuel. 
• Greenhouse operations for family neighbourhoods or commercial. 
• Wild-crafting (teas, medicinal, ornamentals). 
• Secondary wood products (e.g., log and pole furniture). 
• Ecological footprint Café (an information centre) supported by CCBAC, cities, CRD. 
 

INVESTMENT RECRUITMENT 
 

• Idea and information center, funding information. 
• Need seed money for worthy information gathering projects.  
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• Need outlet to display and distribute information regarding government programs, funding, 
and applications toward sustainability. 

 
MAJOR RECOMMENDED PROJECTS 
 

• Need information center—“an idea central”—in prime location (can partner with other 
strategies. 

• Preparation of a State of the Cariboo-Chilcotin Report on conservation issues. 
• Need sustainability planner campaigner to raise awareness about conservation of water, 

alternatives to fossil fuel use, ecosystem processes.   
• Need to prepare for climate change and the post carbon era and point to adaptation mitigation 

processes and opportunities. 
• Need to develop an information library with books, brochures, pamphlets, videos, DVDs, 

seminars to prepare communities for change. 
• Need an alternative energy demonstration project. 
• Need an alternative fuel demonstration project. 

 

7.3 CONSERVATION STRATEGY ACTION PLAN FOR CCBAC 
 

Table 16. Next Steps: Action Plan for CCBAC  
CCBAC—CONSERVATION SECTOR STRATEGY—SUMMARY OF KEY 
RECOMMENDATIONS  
1 OBJECTIVE STRATEGY COSTS TIMELINE TOTAL 

 
PHASE PRIORITY 

2 CLIMATE CHANGE—Adaption and Mitigation 
3 Assemble Regional 

Committee  
Share/fund project to research, 
educate, provide literature, 
workshops, public awareness 
campaign  

$10k/yr 
10 yrs 

Begin 2008 $100,000 3  

4 Support MOFR 
Climate Change & 
Future Forest 
Ecosystems Initiative  

Write letter of support and offer 
what’s needed: public 
education, media information, 
policy change requests, etc.  

$0 2008 $0 4  

5 Support to MOFR 
and MOAG to 
encourage carbon 
management 

Write letter of support to 
encourage carbon sequestration, 
carbon storage, and reduced 
emission strategies 

$0 2008 $0 4  

6 Reduce global GHG 
emissions with 
alternative energies 

Encourage crops for a bio-fuel 
industry w/ literature, examples, 
incentives, funding sources, 
government programs; 
demonstration projects 

$10k 2008 $10,000 3  

7 Reduce fossil fuel 
dependence with 
alternative fuels 

Initiate a small scale high 
profile alternative energy 
demonstration project; 
share/fund 

$20k 2008 $20,000 3  

8 PEAK OIL INITIATIVE—Inform and prepare for a reduced fossil fuel future 
9 Become aware of 

issue and potential 
consequences 

Fund a consultant to research 
this issue and make 
recommendations 

$50k 2008 $50,000 4  

10 HYDROLOGY—Mitigate projected changes in water flow; short term and long term; due to MPB, salvage logging, and climate 
change 
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11 Offer support for 
mitigation in forestry 
and agriculture 

Write a letter of support to 
MOFR and MOAG to assist as 
needed to mitigate the 
hydrologic impact  

$0 2008 $0 4  

12 RETENTION STRATEGIES—Apply at three levels; designed to emulate natural disturbance pattern and to maintain ecosystem 
processes 

13 Promote collaborative 
ecosystem-based 
planning 

Indicate support for maintaining 
ecosystem processes as much as 
possible in all land use 
activities; share fund roundtable 
facilitator 

$20k 2008 $20,000 4  

14 Clear recreation trails Clear pine deadfall from 
recreation trails 

$10k/yr 
5 years 

2009,2011, 
2013, 2015, 
2017 

$50,000 3  

15 FIRE AND MPB STUDY – To increase understanding of natural succession (stand dynamics) following MPB and fire  
16 Document changes 

following 3 MPB 
epidemics and 1 fire 

Re-measure plots in 14 stands in 
the Chilcotin to understand 
natural regeneration, mistletoe, 
fire hazard, hydrologic 
recovery, tree fall rates, 
establishment rates 

$80k 2008 $80,000 4  

17 UPDATE TO CCLUP—Adapt land use plan to accommodate the unanticipated changing climate, MPB epidemic, and large-scale 
salvage 

18 Adapt CCLUP to the 
imbalance in 
ecosystems and future 
unknowns  
 

Write letter to MOFR in support 
of an update to the CCLUP 

$0 2008  4  

19 STATE OF THE CARIBOO-CHILCOTIN REPORT—A monitoring report with indicators that measures cumulative affects and 
trends due to the major changes 

20 Learn from natural 
and managed 
processes—adaptive 
management 

Share/fund the “State of the 
Cariboo-Chilcotin Report” 
every 2 then 4 years 

$25k each 
4 reports  

2008, 2010, 
2014, 2018 

$100,000 2  

21 COMMUNITY SUSTAINABILITY COORDINATOR AND OFFICE  
22 Initiate an awareness 

campaign and 
develop a plan with 
local governments  

Share/fund a coordinator to 
analyze green deficits,  build 
library, campaign, plan 
workshops, research, etc. 

$35k/yr 10 yrs $350,000 2  

23 DEVELOP HIGH PROFILE DROP-IN INFORMATION CENTER 
24 Develop information 

centre in each major 
community (100 Mile 
House, Quesnel, and 
Williams Lake). 

Develop a high profile 
information outreach centre (i.e. 
café, bookstore, loan library, 
displays, brochures, videos, 
DVD’s, helpful staff, seminars, 
meeting room), 

$100k 2008 $100,000 2  

25 COMPREHENSIVE ASSESSMENT OF URBAN SUSTAINABILITY NEEDS 
26 Assess urban 

environment needs 
and opportunities 

Share/Fund consultant to assess 
long-term sustainability (water, 
air, alternative energy, waste 
stream, food and energy 
security, etc.) 

$60k 2008 $60,000 2  

27 INITIATE PUBLIC INFORMATION AND EDUCATION CAMPAIGN  
28 Raise awareness of 

ecosystem issues in 
urban environments 

Fund a community information 
and education campaign 

$10k 10 yrs $100,000 2  

29 URBAN WATER CONSERVATION 
30 Support and expand 

water wise program 
Explore and promote rainwater 
infiltration, aquifer recharge, 
water conservation 
technologies, xeriscaping, dual 

$10k/yr 5 yrs $50,000 2  
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plumbing water systems, 
31 AIR QUALITY AND GREEN HOUSE GASES 
32 Share/fund and 

expand community 
airshed management 

Expand public education on air 
quality, green house gases, and 
climate change - prepare 
materials for information drop-
in center (books, videos, 
displays, brochures, seminars 

$10k/yr 3 yrs $30,000 2  

33 ENERGY CONSUMPTION AND ALTERNATIVE ENERGY 
34 Share/fund to 

promote alternative 
energy and energy 
conservation 

Develop measures to conserve 
energy and promote alternative 
energy solutions, fund energy-
wise program, prepare materials 
for drop-in information center, 
support a regional energy fair, 
Set up alternative energy 
demonstration projects 

$10k/yr 3 yrs $30,000 2  

35 WASTE MANAGEMENT 
36 Share/fund to 

promote the concept 
and practices of a 
zero waste society 

Improve recycling, explore 
community composting, 
promote green business 
practices, lobby for extended 
producer responsibility, say no 
to bags, set targets 

$10k/yr 3 yrs $30,000 2  

37 GREEN ECONOMIES 
38 Share/fund to 

promote green 
economies 

Research green business 
opportunities, promote green 
technologies, develop displays 
and materials for a drop-in 
information center 

$10k/yr 3 yrs $30,000 2  

39 DEVELOP WATERSHED MANAGEMENT PLAN FOR 100 MILE HOUSE COMMUNITY WATERSHED 
40 Develop 

comprehensive 
community 
watershed-based 
management plan 

Hire a qualified watershed 
management planning 
consultant to direct and develop 
a management plan for the 100 
Mile House community 
watershed 
 

$50k/yr 3 yrs $150,000 2  

41 DEVELOP COMMUNITY WATER STEWARDSHIP PLAN FOR GREEN LAKE 
42 Develop a water 

quality monitoring 
plan for Green and 
Watch Lakes  

Hire consultant to help develop 
a long term community water 
stewardship plan 

$10k/yr 
 

5 yrs $50,000 2  

        
43 TOTAL    $1,410,000   
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8 CONCLUSIONS  
 
CCBAC requested that a conservation strategy be prepared to insure that conservation issues such as 
environmental quality are integrated into the overall CCBAC regional plan.  The proposal to meet a 
conservation objective states “even though the focus is economic, CCBAC’s principle focus is 
sustainability.”  Sustainability is defined in the United Nations Brundtland Report (1987) “as a process 
that incorporates social, economic, and environmental issues.”  The proposal also states…” Investment in 
social capital and the conservation of environmental resources are necessary for economic success.”  In 
compliance with this proposal, a conservation strategy analyzing issues and making recommendations has 
been developed for CCBAC. 
 
The conservation strategy proposal agreed to eight deliverables  

1. an inventory of conservation concerns, interests and activities,  
2. a literature review 
3. trends analysis and projections  
4. a synopsis of regional conservation interests,  
5. identification of overlaps and areas for collaboration with other strategies 
6. suggestions and recommendations to mitigate gaps or impacts between conservation goals and 

other strategies  
7. further to # 6: 

• Discussions with other strategies as they are being developed 
• Identification of and provision of information needed to bridge gaps  

8. development of next steps needed to ensure integration of conservation interests with the 
economic strategies. 

 
The strategy has evolved under the direction of a Regional Conservation Advisory Committee.   
Information has been gleaned from the CS Inventory, an extensive literature review, and collaboration 
with experts.   
 
The results: 

• Deliverable #1: the inventory of conservation concerns and interests are presented in Section 2.0 
and in Appendix III.   

• Deliverable #2: the literature review is presented under each topic throughout the report with a list 
of references featured in Section 9.0.   

• Deliverable #3: an analysis of trends appear under each discussion topic and include those trends 
found in the inventory, which again appears in Section 2.0 and Appendix IV.   

• Deliverable #4: a synopsis of conservation interests is presented in Section 2.0 and Appendix IV.  
The recommendations falling out under each topic are the result of researching the questions, 
interests, concerns, and suggestions arising in the inventory, followed by the literature review, the 
trends analysis, the synopsis, collaboration with experts, and input from the advisory committee.   

• Deliverables #5, #6 and #7: all have to do with integrated into the economic development 
strategies—an ongoing process.  Suggestions and recommendations toward these three 
deliverables (i.e., the integration process) appear in Section 6.0 – Overlaps with Land and 
Resource Based Strategies.   
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• Deliverable #8: the Next Steps is discussed in the Conservation Strategy Action Plan for CCBAC.   
 
As suggested in the conservation strategy proposal, the report looks at conservation issues at three scales 
global, rural, and urban.  Discussed in each of these main sections are the main themes of concern 
identified in the proposal: air quality, water quality/quantity, energy, economies and ecologies.  These 
interconnecting topics directly related to long-term sustainability of ecosystems, economies, and 
communities.   
 
Global Issues 
Under the Global Section, the CS discusses two key issues that threaten sustainability in the region—
climate change and declining global oil supplies.  Both of these topics are called “big picture issues” 
because of their global dimensions.  They are also the greatest threat to sustainability that the region 
faces.  Improved awareness of these issues is needed in the Cariboo-Chilcotin in order to prepare 
mitigation plans.  The importance of this task can not be underestimated.  Public/business/government 
information campaigns are vital to the success of adopting a sustainability ethos.    
 
Ecosystems are at risk due to climate change stressors; social and economic stability are at risk due to the 
expectations of significant rises in energy costs that will ripple through every aspect of our community.  
The Cariboo-Chilcotin needs a clear perspective on these issues in order to develop mitigation plans.  We 
should take advantage of the resources available now and begin the process. 
 
Rural issues 
Under the Rural Section of the strategy, we researched and discussed eight main topics having to do with 
water, ecology, and land use.  These discussions have led to a rationale supporting a set of 
recommendations in the following key areas:  

• hydrology,  
• wildlife,  
• wildfire,  
• retention strategies,  
• update to CCLUP,  
• a “State of the Cariboo-Chilcotin” report,  
• silviculture, and  
• invasive species.   
• grasslands (informal recommendations as per Appendix VII).   
 

Under several of these sections, the theme seems to be the same—the need to shift management away 
from a sustained yield paradigm (one that is failing) toward an ecosystem focus in order to maintain 
ecological resilience, ecosystem processes, and long-term productivity.  This shift need not be large, 
difficult or costly.  Many planners/managers are already walking this path.  Several jurisdictions in 
Canada, B.C., and the US have already made this shift, or are in the process.  This perspective has been 
developing (along with the science) over the past twenty years.  Rather than wait for senior government 
direction, the Cariboo-Chilcotin can embrace this shift on its own terms.  “Made in the Cariboo” 
initiatives and solutions are doable. 
 
The biggest change in management practices will be at the stand level.  It is here that change involves 
more work and detail in the prescriptions, more understanding of natural disturbance details (processes 
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and legacies), and more care by the equipment operators.  The most effective and beneficial approaches 
will be through collaboration that takes advantage of local expertise.  Of great use will be the 
recommendations regarding retention strategies and the updates to the CCLUP.    
 
Urban issues 
Sustainability in the built environment is the focus of this section—38% of the population of the Cariboo-
Chilcotin live in the main communities.  Six main topics: water, air, energy, economies, solid waste 
management, and sustainability planning are covered.  These interrelating topics have much in common.  
Planning, conservation, efficiency, education/information, funding, region-wide collaboration, and the 
recognition of the importance of individual/government/business roles have all been identified as needs.  
Hence the major recommendation arising from this section: a funded sustainability office with a full-time 
coordinator in each of the three main communities (100 Mile House, Quesnel, and Williams Lake), either 
through the auspices of local governments or non-governmental organizations such as the Fraser Basin 
Council.  This coordinator would serve as a resource to link and “grease the wheels” of sustainability 
cooperation throughout the region, reaching out to all communities and organizations: the public, 
interested stakeholders, non-government organizations, local governments and businesses alike.   
 
Summary Tables, Sector Development and Action Plans 
In the final pages of the report, key recommendations are summarized in two tables.  One is more general 
in nature and is directed toward various agencies and responsible bodies, while the other table (Next 
Steps) contains suggestions specific to CCBAC.  Also summarized is a list of sector opportunities.   
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10 APPENDICIES 
 

10.1 APPENDIX I  INVASIVE PLANTS IN THE CARIBOO-CHILCOTIN 
Invasive plants in Cariboo-Chilcotin 
 

Top 5 existing invaders Top 5 new invaders to watch out for 
Spotted Knapweed Marsh Plume Thistle 
Diffuse Knapweed Field Scabious 
Leafy Spurge Blueweed 
Dalmation Toadflax Sulphur Cinquefoil 
Orange Hawkweed Hoary Alyssum 

 
Spotted Knapweed  Centaurea biebersteinii 

• Mature plants 20 to 120 cm tall 
• One plant may produce thousands of seeds between August and September 
• Black-tipped fringe on the flower head giving a ‘spotted’ appearance  
• Extremely bitter tasting, non-poisonous but can cause allergic reaction to the touch 
• Flowers bloom July to October 
• High seed production and quick spread along road systems 
• Able to invade undisturbed ecosystems 
• Seed viability 25 years + 
• Germination under many conditions 
• Biocontrol can reduce densities in healthy plant communities [a root boring weevil Cyphocieonus 

achates, is used] 
• Able to invade undisturbed ecosystems 
• Very susceptible to herbicides 
• Extremely invasive 
• Eradication requires long-term management 
• Bioagent impacts not seen until many years after release 
• Stopping seed production key to success 
• Tolerates a wide range of elevation and temperatures 
 

Diffuse Knapweed Centaurea diffusa 
• Mature plants 20 to 100 cm tall 
• White to purple flowers bloom in July and August 
• Short rigid spines surround the flower heads 
• Extremely bitter tasting, non-poisonous but can cause allergic reaction to the touch 
• High seed production and quick spread 
• Able to invade undisturbed ecosystems 
• Seed viability 20 years + germination under many conditions  
• Bio-control can reduce plant densities significantly  
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• Able to invade undisturbed ecosystems  
• Very susceptible to herbicides 
• Chemical control using Picloram 
• Common in dry microclimates throughout Cariboo-Chilcotin 
 

Leafy Spurge    Euphorbia esula 
• Creeping root system up to 9 horizontal metres 
• Up to 300 buds (new plants) on roots 
• Biological control agents reduce densities in open, dry conditions 
• Able to invade healthy plant communities 
• Reduces forage 
• Can cause irritation, blisters and swelling on livestock 
• Biological Control, Aphthona nigriscutis  
• Prefers dry roadsides, grasslands and open forests 
• Low to mid elevations 
 

Dalmation Toadflax   Linaria dalmatica 
• Tap-rooted perennial up to 1.2 meters tall 
• Pale green waxy leaves clasp the stem, and are heart-shaped with a pointed tip 
• 2.5 to 4 cm snapdragon-like flowers are bright yellow with an orange spot on lower lip 
• fast growing horizontal 
• Seeds viability 10 years 
• Seeds spread by vehicles, machinery and animals 
• Effective bio-control options significantly reduce plant density  
• Requires high herbicide concentrations for control 
• Biological control Mecinus janthinus (beetle) 
• Prefers dry roadsides, grasslands and open forests 
• Low to mid elevations 
• Tolerates low temperatures and poor soil conditions 
 

Orange Hawkweed   Hieracium aurantiacum 
• Fibrous rooted perennial growing 30 – 60 cm tall 
• Leaves are mostly basal and leafless flowering stalk is covered with stiff, black, glandular hairs 
• Flowers are vibrant orange-red 
• Often form blanket-like monoculture infestations 
• Highly stoloniferous 
• Seeds wind dispersed  
• Annual spread 16 – 30% 
• Bio-control agent research ongoing 
• Tolerates mid to high elevations 
• Invades meadows roadsides and clearings 
 

Marsh Plume Thistle   Cirsium palustre 
• Biennial growing to 2 metres tall 
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• Cluster of purple flowers in single, unbranched stems 
• Loped, hairy leaves with prominent woody veins 
• Extremely invasive 
• Wind-born seed spread 
• Quick spread  
• Fast growth 
• Invades 
• Outside CC closest known infestations in McBride and Valemount areas 
 

 Field Scabious      Knautia arvensis 
• Mature plants grow .3 to 1.3 m tall 
• Reproduces by seed, can produce 2,000 seeds per plant 
• Violets-blue to purple flowers in bloom from July to September 
• Seeds mature in late summer and may persist in the soil for several years 
• Forms dense infestations 
• No biological control option  
• Difficult to eradicate 
• Slow spreading 
• Invades meadows, roadsides and openings 
• Tolerates a wide range of elevations 
 

 Blueweed     Echium vulgare 
• Biennial to short-lived perennial growing up to 1 meter high 
• Stems and leaves covered in stiff hairs 
• Heavy seeds  
• Low growing, flat rosette 
• Heavy seed carried in gravel 
• Requires high herbicide concentrations for control 
• No biological control options  
• Tap-rooted reaching deep soil moisture 
• Prefers dry, gravely soils  
• Scattered infestations in north Cariboo and Churn Creek Protected Area 
 

Sulphur cinquefoil   Potentilla recta 
• Hairy stems growing from .3 to .8 m tall 
• Leaves divided into 5 to 7 hairy leaflets in palmate fashion 
• Sulphur yellow flowers have 5 heart-shaped petals 
• One of over 20 cinquefoils in B.C. most of which are native 
• Long lived perennial  
• High seed production  
• Seeds often spread by deer and livestock  
• Creeping root system 
• Susceptible to most herbicides at low concentrations 
• Small infestations can be managed by hand digging 
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• No biological control agents available 
• Prefers low to mid elevations 
• Invades grasslands and dry forests 
 

Hoary Alyssum     Berteroa incana 
• Grows multi-stems to .l7 m tall 
• Entire plant covered with star-shaped hairs 
• Upper leaves are elliptic and clasp the stem 
• White flowers with deeply notched petals 
• Oval seedpods are 5 to 8 mm long, somewhat flattened and held close to the stem 
• Toxic to horses when greater than 30% component of hay 
• Unaffected by many herbicides 
• No biological control agents available 
• Prefers low to mid elevations 
• Prefers gravely areas 
• Invades disturbed plant communities 
 

10.2 APPENDIX II  SPECIES AT RISK WITHIN THE CARIBOO-CHILCOTIN 
Species At Risk within the Cariboo-Chilcotin 

Red = endangered, extirpated or threatened 
Blue = special concern 
Yellow = not at risk 
T = threatened  
SC = special concern 
 

BIRDS 
American White Pelican (wetlands, Red Listed, Cosewic 1998, ID wld99) 
Peregrine Falcon (cliffs, JSRP, anatum subspeis Red, pealei & tundrius, Blue) 
Yellow Rail (Red Listed, Nov 2002) 
Western Grebe (Red listed) 
Upland Sandpiper (Red listed) 
Swainson’s Hawk (Red listed) 
Lark Sparrow (Red listed) 
Northern Goshawk (Red listed, subspecies gentilis laing or Taverner) 
White-throated Swifts (cliff dwellers, Blue Listed) 
Long Billed Curlew (grasslands, Blue Listed, Cosewic 2002, SC) 
Lewis' Woodpecker (Blue Listed, Cosewic 01, SC) 
Short-eared Owl (Blue listed) 
Northern Saw-whet Owl (Blue listed) 
Flammulated Owl (Blue listed) (COSEWIC, SC 1999) 
Great Blue Heron (Blue listed) (wetlands) 
Sharp Tailed Grouse (columbianus subspecies) (Blue listed, B.C.) DETAILS 
American Bittern (Blue listed) 
Sandhill Crane (Blue listed) 
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Bobolink (Blue listed, ID wld) 
Trumpeter Swan (ID wld, note, from blue to yellow listed B.C. ranking 2003) 
 
BATS 
Pallid Bat (Red listed, Cosewic, May 2000) 
Townsend Big-eared bat (Blue listed) 
Spotted Bat (Blue listed, Cosewic,1998) 
 
MAMMALS 
Mountain Caribou (Woodland Caribou, S. Mtn. Pop.) Cariboo Mountains (Red Listed) DETAILS 
Fisher (Blue Listed, B.C.; Red Listed in 2003 to end of 2004) DETAILS 
Badger (Red Listed, B.C.) DETAILS [PDF 460k] 
Common Pika (septentrionalis subspecies—Red listed located in the Itcha Range in the Chilcotin) 
Southern Red Backed Vole (galei—Blue Listed), (occidentalis—Red listed) 
Boreal Caribou (Blue listed) 
California Bighorn Sheep (Blue listed) 
Grizzly bear (Blue listed, B.C., Cosewic May 02, SC) 
Wolverine (Blue listed, COSEWIC, SC 2003) 
 
REPTILES 
Painted Turtle 
Rubber boa snake (Yellow listed, Cosewic, SC, May 2003) 
Spade foot toad (Blue listed) 
 
FISH 
White Sturgeon (Red Listed) 
Bull Trout (Blue listed) 
Interior Coho Salmon (Cosewic, risk category endangered, designation 2002, RT stage)  
 
BUTTERFLY/DRAGONFLY/DAMSELFLY 
Monarch Butterfly (Canadian Committee of Status for Canada, SC) (Although occasionally sighted, no 
host plants exist in this region) 
Quebec Emerald dragonfly (Red Listed) 

Familiar Blue damselfly (Red Listed) 

http://www.ccconserv.org/Species-Mountain-Caribou.doc
http://www.ccconserv.org/fisher.html
http://www.ccconserv.org/Badgers_in_the_Cariboo.pdf


10.3 APPENDIX III  SUMMARY TABLE OF THE REGIONAL CONSERVATION INVENTORY 
# Group/Orga

nization 
Contact 
Persons 

Conservation Interests  Conservation Activities  Concerns/Suggestions Relative to the MPB Epidemic 

1 Air Quality 
Round Table  

 Bert 
Groenenberg 
 

Improving air quality within the Williams 
Lake airshed. 

A multi stakeholder group that has developed a 
10 year Airshed Management Plan which was 
completed and publicly released in 2006. 

Concerned with impacts from burning, both wildfire as well as prescribed burning that may increase 
as a result of MPB impacts and affect the WL Airshed. 
- Prescribed burning should follow the Smoke Management Plans that have been developed for the 
region by MOE, MOG, and licensees. 

2 Anahim Rd 
Table 

Dave Neads Input into the development of the 
Subregional Resource Plan for the 
Anahim supply block timber area 

Input toward planning for all values timber and 
non-timber according to CCLUP targets for the 
Anahim area supply block 

CCLUP and Subregional Plans are being followed 

3 Baker Creek 
Enhancement 
Society 
 
 
 

Lori Carifelle – 
992-5833 

Conservation awareness 
Education 
Stewardship and Restoration 

Operate Nature Education and Resource Centre 
in Quesnel (1500 participants per year) 

Loss of biodiversity 
Conservation concerns will not be balanced within economic concerns 
Changes in hydrology due to MPB etc. 
Protection of City of Quesnel’s aquifers 
Increased protection for riparian areas needed 
Increased responsibility of all levels of government to meet environmental mandates 

4 BC 
Cattlemen – 
Environment
al Farm 
Planner 

Rainer 
Krumsiek “Big 
Bear Ranch”  
(250) 620-3353 
www.bigbearra
nch.com 

Get out the importance of organic  
agriculture (not industry), the danger of 
GMO (genetically modified organisms), 
the necessity to develop on a holistic 
evaluation of our impacts on the 
landscape we are living in (for instance, 
the food you buy is just so cheap because 
it is subsidized on all the wrong spots) 

Mostly on our ranch, but more and more 
through may activity as an “ Environmental 
Farm Planner” on other operations and as a 
member of the Biodynmic Agricuture Society 
of BC 

I would like to see a permacultural approach to deal with all the biomass (no burning), maintaining 
biodiversity should be the key to making decisions; maintain diversity; concerned with over use of 
existing ranges through ranchers because of lack of knowledge in Ministry of Forests; e.g., we need 
to subdivide the crown range with fences (and it is enough to ;have a one strand electric fence for 
$1200 /km versus 4 strand barbwire for $10,000 /km) to have control over the use; drying out of our 
watersheds and rising water temperatures because wrong logging and wrong treatment of residue; 
use of commercial fertilizer and the resulting need to use pesticides; raising beef and pork in 
harmony with nature 

5 BC 
Conservation 
Foundation 

Barb Waters General Contractors BCCF manages a variety of conservation 
projects all over the province. 

 

6 BC Lake 
Stewardship 
Society 

Carolyn John Lake water quality, riparian protection Our vision is clean, healthy lakes that provide 
quality habitat for aquatic life, wildlife, and 
people throughout BC.  BCLSS assists in 
training, education, and technical support to 
lake stewardship groups interested in 
protecting lakes in their community. 

Affect on lake and watershed water quality and quantity and lake levels.  One of our concerns is that 
there is adequate monitoring.  We are currently having monitors collect data on ice on/off dates and 
heat content of lakes in mid to late summer.  Once a lake has had 3 years of data collected the 
BCLSS writes a reader-friendly report for distribution to the lake residents and community.  
- The lake program is dependent upon the availability of volunteers. 
 

7 BC Timber 
Sales 

Brian Foote    

8 BC Wildlife 
Federation 

Mike Fowler Maintaining fish and wildlife populations 
for hunting, fishing, and recreation 

Promote the conservation of wildlife Global warming and the pine beetle crisis will have limited short term effects as it is normal, natural 
and ultimately desirable for wildlife; most negative effects will be economic for those that refuse to 
adapt; warming and drying should increase grassland habitat resulting in greater numbers of elk 
which will offset declining moose; some challenges are the higher risk of forest and range fires, 
drought caused wildlife conflicts with irrigators, risk of livestock diseases spreading to wildlife 
(lungworm, spongiform encephalopathy); watertable changes to adapt to include lakes and ponds 
changing to wetland, wetlands changing to meadows, streams changing to support warmer water 
species, loss of smaller water bodies, silting of spawning channels, reduced productivity of some 
stream systems; we should allow natural colonization by better adapted species which naturally 
follows habitat disruption; an increase in roads will be good for many but not for the wilderness 
recreationists; negative benefits will be temporary as sportsman and the environment adapt – the 
pine beetle infestation will have long-term benefits to environmental diversity of the Cariboo-
Chilcotin and the residents sporting experiences will be enriched.  

9 Bear 
Aware—
Cariboo 
Region 

Caroline 
Morgan 

Reduce conflict between bears and 
people subsequently reducing the number 
of bears destroyed in response to conflict.

Public education on appropriate attractant 
management for reduction of bear-human 
conflict. 
There is a continuous need for funding to the 

Increased logging activities increase access by hunters and other recreationists to bear habitat.  The 
MPB and logging may create more sources of food for bears (berries and other successional species) 
and increase bear population.  It is important to take into account the climatic instability and increase 
in extreme conditions as a result of climate change.  Conditions such a drought or extensive forest 



# Group/Orga
nization 

Contact 
Persons 

Conservation Interests  Conservation Activities  Concerns/Suggestions Relative to the MPB Epidemic 

non-profit organizations that conduct on-going 
environmental education in the 
Cariboo/Chilcotin.  In times of ecological 
change and instability, the need to educate the 
public on how to act appropriately to conserve 
our environment and its precious resources 
becomes increasingly important. 

fires will force this healthy population of bears into urban areas in search of food. 
- Ensure the proper deactivation of logging roads to limit access by poachers, hunters, and other 
backcountry enthusiasts. 

10 Cariboo 
Chilcotin 
Coast 
Invasive 
Plants 
Committee 

Geneve 
Dagenais 
Kristi 
Palmantier 

Invasive plants Education and awareness about invasive plants 
and their impact on native ecosystems, 
biodiversity, and economic interests, does not 
do spraying or pulling 

Increased harvest levels and associated logging activity will provide increased opportunities for the 
establishment of invasive plants in the region 
Collaborative efforts to minimize the spread of invasive plants throughout the region The 
establishment of invasive plants has negative impacts on the economy (especially agricultural 
activities) and negative impacts on biodiversity and the functioning of ecosystems 

11 Cariboo 
Chilcotin 
Conservation 
Society 

Marg Evans Public education: water conservation, 
ecological webs, stream health, species at 
risk, wetlands, grasslands, parks, and 
wildlife. 

Regional Parks guide, wildlife viewing 
signage, Water Wise Project, environmental 
displays for teachers and events, education 
modules at Gavin Lake, Reps on Interior Coho 
Recovery Team, Cariboo Chilcotin Coast 
Invasive Plant Committee, Parks Management 
Planning Working Group and CCBAC Board. 

Habitat destruction and disconnect due to extensive roading, disturbances to wildlife corridors, 
higher stress to current “at risk” species, followed by the potential rapid increase in spread of 
invasive weeds, and loss of healthy understory: exploitation of natural resources leading to shortages 
(e.g., water, riparian areas) as well as contamination of these resources. 
-Suggest leave large areas untouched to allow for natural regeneration and preservation of the 
understory, fish and wildlife habitat, as well as reducing opportunities for rampant spread of invasive 
species . 

12 Cariboo 
Chilcotin 
Guide-
Outfitters 
Ass. 

Stewart 
Fraser—
President 

Habitat for ungulates and other large 
game; retaining roadless areas in the 
West Chilcotin 

Sustainable large game harvesting Keeping linkages and connectivity as much as possible for all wildlife– retaining important riparian 
habitats (wetland complexes, vertical and horizontal structure); minimize new roads in roadless 
areas; restrict opportunities for road hunting- close roads; put roads to bed (replant) 

13 Cariboo 
Envirotech 
Ltd 

Richard Holmes Freshwater fisheries, community 
sustainability 

Environmental consulting and research station 
manager for UNBC 

Mixed species silviculture needed; need diversified community economies, including small Cariboo 
towns; assistance from senior governmental must not be tied to political platforms and vote buying – 
planning needed for long-term sustainable forestry; concerned about potential increase in non-forest 
in the Chilcotin due to excessive harvesting; increase in stream temperatures; concern that corporate 
favouritism will influence MPB funds, it is time for conservation voices to be heard; concern that 
small rural communities will be left out of solutions and will face greater hardships 

14 Cariboo 
Regional 
District 

Darron 
Campbell, 
Manager of 
Community 
Services 

All aspects of conservation as they relate 
to public interest: community water 
systems, sewer systems, solid waste 
disposal, invasive plant management 
crews; managed community growth, 
public recreation (pools, arenas, 
greenbelts, recreation centers, and 
outdoor public spaces)  

Maintains 95 diverse separate services (see 
CRD 2007 Business Plan for a list of services, 
activities, goals); includes the development of 
Shoreland Management Strategy, Official 
Community Plans and land use bylaws, and the 
Invasive Plant Management Plan 

MPB concerns are community stability in the face of vast and abrupt change in natural resources – 
hydrologic changes and geotechnical effects on possible land development and community water 
supplies; increased timber harvesting as it is tied to spread of invasive plants; attention by senior 
government to work by CCBAC is needed to maintain investment, stability, and balance; suggest 
changing provincial revenue structure of tenure and royalties to share the “boom” with local 
governments would allow improved investment in local public service infrastructure (not a grant but 
a fundamental shift in revenue stream); forest tenures do not generate tax revenue for local services, 
increased dollars would improve the delivery (CRD) of conservation and stewardship; top 
conservation concerns are hydrologic changes, spread of invasive plants, and maintenance of public 
recreation opportunities 

15 Cariboo 
Regional 
District 108 
Greenbelt 
Commission 
 

Al Richmond 
 

Management entity that is responsible for 
the preservation of the 1500 acres 
Greenbelt lands situated around and 
throughout the 108 Mile Ranch 
residential community (Walker Valley 
and Lake, 108 Lake.  The residents and 
Commission share a strong conservation 
interest. 

Protection of the natural environment within 
community.  Example: pasturing of horses and 
cattle during the summer months, to reduce the 
risk of grass fire, is closely monitored to ensure
that the grasslands are not threatened.  The 
Commission also maintains contracts with DU 
to manage the water levels to provide a suitable 
environment for the many species of waterfowl 
that nest there. 

 

Concerned about interface fires also public safety due to dead trees along trails, increased erosion 
from logging dead pine, incursion of aspen into grassland; harvesting dead trees is using up budget; 
need to find ways to minimize erosion on shorebanks– need to replant and restore trees and riparian 
ecosystems for inherent as well as aesthetic value   
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16 Cariboo 
Regional 
Wildlife 
Advisory 
Committee 

Don Evans The purpose of CRWAC is to provide a 
process for third party groups with 
interests in wildlife to participate in 
wildlife management.  To provide a 
means for stakeholders to review and 
recommend wildlife management 
changes to British Columbia and First 
Nations Governments 

Conservation of the resource is paramount.  
Maintain the diversity and abundance of native 
species and their habitats throughout the 
region.  Focus on sustainable use and 
enjoyment of wildlife species.  This includes 
management of wildlife to provide 
opportunities for a range of activities, 
including education (research, nature study), 
viewing, hunting and trapping. 

Reaching a balance between meeting the needs of wildlife and the needs of people is an ongoing 
endeavour.  Impacts of human activities on wildlife can severely affect wildlife species abundance, 
distribution, and diversity.  Wildlife management must work within the provincial land-use planning 
framework if it is to represent the needs of wildlife, identify implications of land-use plans, and 
develop balanced management options and recommendations for sustaining the region’s wildlife 
heritage. 

17 Cariboo 
Woodlot 
Association 

Rob Hood, Pres. Preserving ecological values and 
Rod Krimmer, 
Secretary 

Rural economies 
Sustainable forest management Concerned about the consequences of the glut of logs on the market and eventual falldown, 

Long-term impacts of a changing climate of which MPB is a symptom 
Suggest enhancing diversity in all things (tenure, processing facilities, products, forest management, 
forest composition and structure) 
Build in resilience and adaptability to all systems natural and man-made 
Preserve structure and ecosystem function so as to avoid flipping into non-forest state 
Slow down we don’t need to utilize every stick; MPB is only the first challenge in an ever widening 
circle of events; we must take a long-term perspective 
We must see the MPB epidemic in the context of climate change, human intervention on the 
landscape, and global economics  

18 Cariboo 
Chilcotin 
Trappers 
Assoc 

Steve Richburg Retaining habitat for food webs and 
furbearers; retain connecting corridors; 
encourage and plant mixed stands; leave 
woody debris 

Sustainable trapping practices Spruce wetland complexes of high value to furbearing animals—need special measures of 
protection.  Transitional zones between riparian areas and uplands are also high value areas (nest 
sites, travel areas).  Candidates for retention or partial cutting because of higher levels of non-pine 
(and deciduous) species and more developed understory.  Northern slopes high value habitats and 
travel corridors (dense taller more developed vegetation) are important areas to consider when 
planning connectivity and retention.  Blowdown makes good escape cover.  
- Leave mixed species.  Leave corridors to connect habitat across the landscape.  Harvest only the 
dead pine and leave the other species.  Retain within stands patches containing non-pine species; 
protect understory for wildlife and future forest; leave large pieces of dead wood for forest floor 
habitat to connect to retention areas; connect retention with rocky outcrops, talus slopes, and 
blowdown, wetlands; retain patches, strips  

19 Cattlemans 
Association
—Cattlemans 
Watershed 
Stewardship 
Council 

Mark Nairn    

20 Chilcotin 
Wilderness 
Society 

Sandy Hart 
Fritz Mueller 

Wilderness protection in the Chilcotin; 
Recreation and tourism management for a 
sustainable community economies 
 

An extensive system of backcountry trails have 
been mapped from Tweedsmuir Park to South 
Chilcotin Mountains Park and they have 
exceptional importance for wildlife, 
backcountry tourism, and public recreation—
this area should be designated as a long 
distance recreation corridor as provided for in 
the CCLUP 

After years of participatory planning in good faith in the SRMP process we are now faced with FSPs 
designed principally by and for a single industry with no legal obligation to the SRMP; wide and 
accelerated harvesting of beetle killed stands w/o adequate planning and input by our community 
could cause considerable loss of non-timber values; industry should be required to abide by the 
SRMPs and to continue stakeholder consultation; FSPs fall far short of the intent of the CCLUP-  
The MPB epidemic is just one symptom of climate change; long-term effects on forest health, 
watershed hydrology, channel stability, water quality, wildlife habitat, and forest ecology must be 
considered  
We are also concerned that w/o a trail clearing plan pine deadfall will risk losing many of the 
valuable trails and networks mentioned   
 
 
 
 

21 Chilko Karen McLean Wilderness tourism Continually improve the quality of information Natural recovery will improve hydrology and create uneven-aged less susceptible stands while 
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Resorts and 
Community 
Assoc 

Brian Brebner 
Karl-Heinz 
Breitlauch 

Sustainable local communities 
Sustainable fully functioning ecosystems 
of the Chilko River Watershed (Chilko, 
Tsuniah, Nemiah, and Taseko) 
Protection of the pristine, natural and 
wild environment.  Consult and work 
with Xeni Gwet’in First Nation 
(XGFNG) Fiends of Nemiah Valley 
(FONV), MOFR, Parks 

available regarding the local economy and 
environment (ecosystems); inventoried type of 
businesses, services, clients, and key resource 
values to attract clients; formed partnership w/ 
Xeni Gwet’in; developed strategic plans, 
tourism tools, access management plans 
(motorized and non-motorized), wildlife 
viewing guidelines, wildfire control strategies, 
commercial mushroom harvest strategies, bear 
proofing and garbage disposal, logistical and 
guiding support for wildlife researchers, 
worked with FONV to extinguish 100 peat 
fires; support the Wild Horse Preserve; input to 
Quality Waters Management Plan; projects to 
determine effects of MPB on hydrology; Refer 
to Silva (2004), White and Bottrill (2002),  
McCrory 2002, McCrory 2005, 

preserving pristine nature and wilderness tourism; CRCA recommends ecosystem-based planning 
(eco-forestry) to retain ecosystem integrity and wilderness values (Silva 2004) and no conventional 
timber management; wilderness tourism offers the highest economic returns to society and the 
government over the long-term (and it is growing); industrial scale salvage logging would result in 
ecosystem disruption, habitat loss, and loss of wild land values vitally important to the tourism 
industry; maintaining high value intact ecosystems is not addressed in current planning practices; 
CRCA recommends:  establish the Chilko River Watershed as a stand alone management unit; the 
Aboriginal Wilderness Reserve and the ?Elegesi Qiyus Wild Horse Preserve be left intact and not 
subject to industrial logging; most of the area within the Chilko River watershed should remain in its 
present un-roaded state; fire control measures should be limited to protection of human 
infrastructure; the provincial government should recognize the heritage and biological values of the 
wild horse herd in the Preserve and provide legal protection; CCLUP high timber targets were set in 
1996 when little information on the Chilcotin industries was unavailable (we now have information); 
CCLUP is outdated and not supported by new global science of conservation biology; tourism is 
economically viable and deserves a land base where tourism is the dominant planning consideration 
before timber.   

22 City of 
Williams 
Lake 

Brian 
Carruthers 

A municipality of approx. 11,500 people 
covering 3605 hectares of the Williams 
Lake Valley, the City of Williams Lake 
has not only an interest in conservation 
and stewardship, but an obligation and 
responsibility.  Quality of life and future 
growth in Williams Lake is dependant in 
part on the ability to provide clean air, 
sufficient and safe drinking water and 
natural surroundings that exist in 
harmony with the built environment. 

Taking a leadership role in the community by 
establishing sound environmental policies, 
leading by example through our actions and 
educating residents of the importance of 
environmental stewardship. 
Activities:  Water Conservation Plan,  
Wellhead Protection Plan, Air Shed 
Management, Storm Water Management, 
River Valley Reforestation Program, City 
Vehicle Emission Program, Recycling. 

Top conservation concern is protection of the aquifer to ensure sustainability of the water supply . 
 

23 Commercial 
Gardeners 

Darcy Martens We at Corral Gardens use organic 
techniques in the growing of our plants, 
the use of beneficial insects, composted 
material, and organic fertilizers in the 
soil. 

Member of BC Nursery Trade Association and 
the Canadian Nursery Trade Association.  
Education  is of vital concern; consumers need 
to be educated as to harmful and beneficial 
effects of their gardening techniques. The need 
for “others” to mow our lawns and take care of 
our landscapes has brought about business 
opportunities wherein individuals doing the 
work may not always be knowledgeable or 
give the correct advice.  This in turn can 
facilitate the spread of disease on tools and the 
misuse of chemicals.  

Change the public’s attitude towards appearance.  Lawns require the most amount of water.  Drip 
irrigation or hand water instead of sprinkling.  Herbicide and pesticide use results in contamination 
of our watersheds.  Use compost tea instead of commercial chemicals.  Rabbit pellets can be used 
instead of “weed and feed” for greening of lawns.  Some native grasses as well as living with a few 
weeds or clover (which is nitrogen fixing, thus greening) makes the use of chemical unnecessary.  
Weeds such as dandelions are soil indicators.  Xeriscape is important.  Compost and chopped up 
leaves from the previous fall are the best way of improving soil.  Community composting is a good 
idea but must be handled carefully as most people who contribute to the process are unfamiliar with 
recognizing certain diseases or viruses on their material.  Some of these pathogens can only be killed 
by the burning process so are spread by the compost from one area to another. Commercial bag 
compost is often contaminated with chemical residue.  This compost often comes from building 
sites.  There is the potential for disease transfer and the transfer of invasive plants. 

24 Communities 
in Bloom 
Committee 
 

Mary Sjostrom 
 
Lori Scott 
 
992-2111 

Community Sustainability 
 

Various volunteer based activities that foster 
Civic Pride, Environmental Responsibility and 
community beautification i.e., Composting 
facility at Dump 
 

New industry developments and potential impacts; Additional Steam from potential Co-Gen plant; 
Impacts on Quesnel’s Water supply; New industry development out of the City 
Protection of one of the best water supplies in Canada 
Increased sustainable landscaping and naturalization. 
Promote active and accessible lifestyle in Quesnel throughout the Province. 

25 Community 
Futures 
Development 
Corp. of BC 

Karen Eden    

26 Consultant – 
Biologist 

Larry Davis Wildlife Strategy to deal with the current 
MPB epidemic. 

Strategic wildlife plan provides mechanisms to 
meet targets of the CCLUP and ART 

The MPB salvage now impacting this area will result in the creation of large areas of early seral 
forest in a short timeframe; unharvested have features that that help maintain biodiversity (snags, 
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documents, provide information to statutory 
decision makers and landscape level planning, 
as well as guidance to planners at the 
operational level. 

CWD, advanced understory.  Suggest retaining core habitats (mostly spruce >80 yrs old) for 15 
years then harvest by group selection to provide contiguous mature/old habitat; create matrix habitat 
enveloping core habitat and other set asides; harvest heavy attack stands only of beetle killed pine in 
the matrix all the while ensuring that mature/old are always spatially connected; this will integrate 
timber and wildlife objectives; retain spruce in harvested stands; create biodiversity patches where 
debris is naturally or artificially high and/or where advanced regen and/or snags are abundant; no 
site prep is allowed in a biodiversity patch; new regenerating stands should have areas with high 
stem count for snowshoe hare and their predators; increase riparian reserves as per Anahim Supply 
Block; retain all large diameter spruce  

27 Consultant – 
Forestry 

Marvin Eng Forest stewardship in the context of 
large-scale salvage operations. 

 Harvest increases beyond normal must 
carefully consider stewardship values.  Poorly 
planned and poorly executed large-scale 
salvage operations have the potential to cause 
significant negative effects on a variety of 
forest values.  Planning for large-scale salvage 
should not be done in haste. 

Planning large-scale salvage should not be done in haste. The fundamental question is what dead 
wood should be salvaged and what should be left behind?  The simple answer, leave what was 
originally planned under existing landscape-level plans (regional land use plans, land and resource 
management plans, etc).  Expanded harvesting into the non-contributing land-base should not 
happen unless to maintain or enhance non-timber objectives such as ecosystem restoration and 
wildlife habitat improvement (in parks, environmentally sensitive areas; class A lakeshore; 
inoperable areas; un-merchantable forest types; cultural heritage areas; and other area-specific 
netdowns such as riparian, wildlife habitat, wildlife tree, and old-growth management areas . 

28 Dept of 
Fisheries and 
Oceans 

Guy Scharf 
Don Campbell 
Nick Leone 

Fish and fish habitat protection—
compliance with Fisheries Act  

Supports the CCBAC stewardship ethic and 
offers; identification of information needs and 
sharing; support for community exchange, 
consultation, and dialogue ;assistance with 
technical reviews; assistance with monitoring –
participation in intergovernmental 
consultation; supports ecological conservation 
principles in relation to MPB 

Concern about forest management in response to MPB; consider site as well as landscape and 
watershed level impacts and processes; natural processes (all scales) need to be maintained, 
regulated, and monitored; require protection and maintenance of hydrologic functioning (water 
quality and quantity), maintenance of wetland connectivity, groundwater influences, riparian 
functioning, channel stability‘ suggest adhering to principles of emulating and maintaining bio-
physical watershed processes, hydrologic stability, adequate functioning riparian buffers, increased 
riparian protection when needed; suggest careful management and application of a precautionary 
management principle;  understanding climate change influences on aquatic ecosystems is critical to 
decision making; carbon storage needs to be considered  

29 Dept. of 
Fisheries and 
Oceans 

Judy Hillaby  
Fisheries 
Habitat 
Biologist 

Survival of salmon Promotes fish habitat protection  
Oversees fish habitat restoration 
Promotes watershed level planning  
Promotes riparian protection 

Irreversible loss of out aquatic ecosystem productivity and our priceless salmon resource 
Concerned about consequences of high ECA (equivalent clearcut area) to streams 
Suggests protecting/maintaining riparian structures and functions  

30 District of 
100 Mile 

Mayor Donna 
Barnett 

For 21 years I have been envolved in 
trying to get a Watershed Management 
Plan in partnership with Provincial and 
Federal governments for the District of 
100 Mile—interests include encouraging 
a green community concept with paths to 
hike and bike no concrete sidewalk; 
vision for years “the more natural the 
better”; development with green spaces in 
mind; willow planting along creek. 

Activities: Storm Water Management Plan 
which includes storm water retention pond and 
using 100 Mile Marsh; developed a memorial 
garden to sprinkle ashes from deceased, 
sewage lagoon disposal is via spray irrigation 
onto ranch land, use little or no salt on roads 
and sidewalks to keep out of storm drains and 
use sand instead which is swept and collected 
and then placed on trails used for walking, 
hiking, biking etc., 

Top priorities: expanded water treatment plant, expansion of storm water system, spray irrigation 
sewer system, and infrastructure for water; we have a demonstration forest (City woodlot) where 
logging is minor (but enough) in order to showcase how logging, skiiing, snowmobiling, hiking, 
biking, cattle grazing, bow and arrow hunting can all be in harmony on the same piece of ground . 
. 

31 Ducks 
Unlimited 
Canada 

Katharine 
VanSpall 
King Campbell 
 

Wetlands, Watertables, Waterfowl, 
Wildlife 

Wetland creation and management for water 
fowl; Ducks would like to work with multi-
partnered teams to monitor and study changes 
and explore measures to mitigate; Ducks has 
classified thousands of wetlands and can offer 
this data as a pre-attack information base 

Viability of wetlands, changes in forest hydrology; effects of MPB and large-scale harvesting on 
wetlands, waterfowl, and wildlife; effects on water tables and recharge, flushing rates, water quality, 
water temperature, bank stability, erosion and sedimentation rates, riparian functions, soil moisture 
and nutrient regimes, nutrient cycles, interactions with invertebrates, beaver, and fish, Need funds to 
maintain fences and access roads; increased wind and evaporation rates; nutrient loading due to 
adjacent roads and harvesting; need to work collaboratively with industry and government to 
mitigate; impacts of logging and burning near wetlands  

32 Earthwise 
Ventures 

Patricia Spencer Eco-Tourism, Environmental Education 
Consulting. 

Has conducted climate change educational 
workshops, eco-tours in Walker Valley; bird 
watching. 
Member of District of 100 Mile council, 1 Ton 

Proper information is needed regarding the MPB. i.e., climate change and MPB ecological impacts 
and loss of biodiversity.  Important not to look at the MPB as the enemy otherwise we use the “war” 
metaphor. 
Government funding needed in the area of Environmental Education.  There has developed a 
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Challenge Initiative, Wild BC Foundation. 
Petitioned the 108 Mile Green Belt 
Commission to log with helicopter. 
 

disconnect with nature amongst a high percentage of school children.  Education in itself does not 
always result in behaviour change.  Encourage people to view “Inconvenient Truth”.  Become more 
aware of “peak oil”  The MPB epidemic is an opportunity to develop other sustainable economies 
e.g., green initiative buildings, geothermal, etc.  However, green initiatives must be on a level 
playing field with fossil fuels.  Don’t start a new initiative without the proper business planning ; 
market research, target group, acceptance of fostering sustainable behaviour. 

33 Environment
al Farm Plan 
Quesnel 
Cattlemen’s 
Association 

Lana Pederson 
 
992-9611 

Agriculture Stewardship Work with producers to develop, support and 
implement a Environmental Farm Plan for their 
operations 

Streams being effected by MPB kill.  Decreased water uptake resulting in flashier creeks which 
damage downstream areas and decreased flows in later months. 
Water Quality is affected due to upstream sediment 
Damage to riparian areas 
Aesthetic Values of clear cuts 
Noise Pollution from all the logging activity 

34 Environment
al Farm Plan 
Certified 
Organic 
Association 
of B.C. 

Elaine Spearing 
 
747-3237 

Sustainable Food Production Delivery of Environmental Farm Planning 
Support for Organic Producers 

Water Runoff Quality and Quantity due to changes in Hydrology and impacts on food and livestock 
production; Downstream Costs of Upstream Activities; Protect and enhance riparian areas; 
recognize and attribute costs to the appropriate upstream activites 

35 EPCOR 
 
 
 
 
 
 
 
 

Geoff Wagner Williams Lake station is the largest 
biomass power plant in North America.  
Electricity produced by the plant is sold 
at fixed terms under a long-term contract 
to BC Hydro.  Uses waste products (bio 
fuel) to generate energy. 

When the plant was constructed, it provided a 
solution to a long standing air quality problem 
in Williams Lake.  Utilizing wood waste from 
local sawmills enabled those mills to close 
their bee hive burners reducing particulate 
emissions by over 90%.  EPCOR also uses 
wood debris from the land fill and they solve a 
major solid waste disposal problem for the 
local mills. 

Forecast shows an increase in supply directly related to MPB epidemic.  Waste wood  from logging 
operations is utilized  and the mills are cutting more material to achieve same amount of dimensional 
lumber.   
Main conservation concern is water.  EPCOR draws water from the Williams Lake aquifer and was 
the first industry  within city limits to be metered.  Should water availability become problematic 
there is the possibility of adapting to air cooled condensors. 

36 Farmer’s 
Market 

Michael 
Atwood 

Organization of home producers.  All 
vendors make, grow, or create the 
products that they sell.   

Create a workforce specifically for dealing 
with the MPB infestations. E.g., the inclusion 
of far more workers in the harvesting, removal 
of hazardous trees, the making of fire guards 
around communities, and the reclamation of 
areas affected by the logging of the beetle 
killed trees. 

We are concerned about the changes in weather patterns, the possibilities of drought, and the effects 
of a lower water table and the water levels in our lakes and rivers.  There should be more access to 
the timber so that there can be more benefit to small businesses, selective loggers, horse loggers, etc. 
There should be far less waste of the timber that is cut.  Presently there are huge volumes of useable 
wood that is burned or destroyed.  

37 First Nations  
Carrier 
Chilcotin 
Tribal 
Council 

Bert 
Groenenberg—
Economic 
Development 
and Community 
Planning 

Inherent aboriginal rights and title;  this 
land is home since time immemorial; 
continuous plentiful livelihood from the 
land and its resources;  trees, firewood, 
fish, fowl, ungulates, medicines, food, 
tea, building materials, etc.; generations 
yet unborn (seven generations);  respect 
for all life forms as an integral part of the 
web of life which in turn sustains 
ecosystems and us 

Harvesting of any product should not 
undermine the productivity of that or any 
product of the land; activities include 9 recent 
studies to investigate the impacts and 
economics of various land uses  

The MPB epidemic is a human caused event;  the short term cash economy has been overvalued at 
the expense of non-cash values; ecosystem services (and losses thereof) are not factored into 
economic equations (full-cost accounting); for example: cash value of mushrooms exceed timber 
value, cash value of tourism over a rotation far exceeds the timber value; clearcutting whole 
drainages (high ECAs) could increase flooding, erosion, sedimention, fish loss, and damage down 
stream (cost should be considered); flood control measures could exceed timber value; sustenance 
living from the land (food, heat, medicines, materials, recreation) has value estimated at $10,000/ 
year should be factored into economic assessments (Daly et al. 1989, Tobias and McKay 1994); the 
land is a sacred trust in our care; the concept of taking and moving on is not apart of the Carrier and 
Tsilhqot’in who have occupied this land since time immemorial; other non-cash values to consider 
(full-cost accounting) are carbon sequestration, clean, plentiful steady flow of groundwater, beauty 
of a complex mature landscape); top concerns are for direct livelihood from the land (hunting, 
fishing, firewood, food and medicine gathering  

38 First 
Nations—
Northern 
Shuwap 
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Tribal 
Council 

39 First 
Nations—
Tsilhqot’in 
National 
Government 

    

40 Forest 
Protection 
Officer—
Chilcotin 
Fire Zone 

Richard McKay, 
RFT 

Fire behaviour, fire protection, fire 
prevention 

Wild fire management and emergency 
response.  Preventing human caused wildfires.  

Timely fire hazard disposal/abatement.  Maintaining low fire hazard around human settlements.  
Treating fire risk and fire hazard distinctly.  Integrated fire and land use management.  Prescribed 
fire on the landscape conducted in a safe and effective manner. 

41 Fraser Basin 
Council 

Gail Wallin 
Mike Simpson 

Sustainability, social well being, vibrant 
economy, sustained by a healthy 
environment  

Education, awareness, and reporting of 
sustainability issues; facilitation of inter-
jurisdictional and collaborative decision 
making; climate change initiatives (BC 
Climate Exchange, Idle Free BC, Greenhouse 
Gas Action Guide and others); interface fire 
plans, 
First Nations visioning (wildlife and natural 
resource management; sustainability and life 
cycle of products  

Concern that the focus will be placed on economic activity in the short term, focused on the forest 
industry at the expense of long-term sustainability and balance of environmental, economic, and 
social issues. 
Suggest projects that diversify the economy and projects that encourage sustainable living (energy 
and water conservation plus sustainability purchasing) 
Work toward heritage tourism and bioenergy opportunities 
 

42 Fraser 
Headwater 
Alliance 

Roy Howard Terrestrial and Aquatic Ecology: habitat, 
biodiversity, species at risk; 
environmentally sustainable economy, 
especially tourism, recreation, value 
added forest products. 

Work on caribou recovery, National Hiking 
Trail, Provincial and National Park oversight, 
public education, land use planning. 

Overharvesting, retention of intact habitat (esp. for mountain caribou), retention of natural systems.  
Top concerns: habitat loss, overharvesting, climate change. 
- reduce AAC to less than LRSY (or LTHL), absolutely no harvesting in caribou core or “matrix” 
habitat. 

43 Friends of 
Nemaiah 
Valley 

David Williams Working closely with the Xeni Gwet’in 
First Nations Government; to preserve 
pristine ecosystems and ancient human 
cultures in their caretaker area; to protect 
grizzly and black bears, other wildlife, 
feral horses, wild salmon, and a 
sustainable economy for the community 
of Nemiah Valley; aboriginal rights and 
title; the ?Elegesi Qiyus Wild Horse 
Preserve 

Extensive wildlife inventory and research w/in 
Rainshadow Wild Horse Ecosystem and the 
Britany Triangle; support to other wildlife 
researchers; funding and guidelines to First 
Nations Wild Horse Ranger; rehabilitation of 
many kms of fire guard from 2003 fire; worked 
with volunteers extinguishing over 100 peat 
fires; monitoring extensive natural regrowth 
following ‘80’s MPB attack and 2003 fire; 
produced film “Wild Horses, Unconquered 
People” which has appeared on CBC Rough 
Cuts, at the Banff Film Festival, and can be 
seen on the Discovery Channel and Knowledge 
Network.  Also refer to Silva (2004), McCrory 
2002, McCrory 2005, Travers 2007. 

Concern for augmented flooding due to clear cut (CC) salvage; perpetration of susceptible even-
aged stands due to (CC); suggest uneven-aged forests best; concern for inadequate knowledge of 
long-term consequences of logging in relatively high altitude climate stressed forests on thin soils; 
oncern that road construction will generate a large influx of motorized recreationists and hunters far 
beyond capacity; concern that roads and large-scale harvesting will destroy wilderness qualities; 
question the wisdom of low salvage rates and short term jobs at the expense of a sustainable 
economy in an area with multiple non-timber values; wildhorse herd creates network of trails used 
by all wildlife- suggest very limited regime of fire control (leave small fires to burn protecting only 
human structures); woody debris good for furbearers (marten) and soil processes; suggest that dead 
pine snags less a fire risk than live pine with needles and resin; Brittany Triangle an ideal living 
laboratory for studying natural processes; suggest leaving Aboriginal Wilderness Reserve and 
?Elegesi Qiyus Wild Horse Preserve intact (not industrially logged) and Brittany Triangle remain 
unroaded.   

44 Friends of 
Nemiah 
Valley 

O.R. Travers 
RPF Forestry 
Consultants 

Working closely with Friends of Nemiah 
Valley, the Xeni Gwet’in First Nations 
Government, and the Chilko Resorts and 
Community Association toward the 
ecological and therefore the social and 
economic sustainability of the Chilko 
Watershed communities 

Transformation of the existing forest policy 
paradigm to the knowledge economy 
Maintain community stability; Support the 
Xeni Gwet’in developing their own plans for 
wilderness and cultural tourism; promote 
harmony between land and people; keeping the 
land in good working order as well as 
preventing overuse; when either the people or 
the land become poorer, conservation suffers 

Concern that existing practices do not leave enough structure; practices that create simplified 
ecosystems that become susceptible to insects and disease; forests cannot be sustainably managed by 
removing key structural and functional elements, which seem superfluous but in fact can be 
cumulatively critical; past epidemics (4 over the past 85 years) have left a legacy of biodiversity and 
complexity that have enriched the productivity, health, and values of Chilcotin forests; health is the 
capacity of the land for self-renewal; conservation is our effort to understand and preserve this 
capacity; disturbance (fires, insects, disease, wind) is natures way of keeping a forest healthy; dead 
trees are not waste in an ecosystem but an essential addition of organic matter which 
maintains/restores soil productivity, moisture storage, and creating micro-habitats for plants and 
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animals; fast growing uniform plantations risk the elimination of resilience and do not mimic what 
happens naturally; increased forest diversity (structural and species) increases resiliency to stresses; 
forest roads are not benign and as densities increase so does fragmentation, intrusion, weeds, pests, 
and disease (wildlife species disappear); nature functions as a whole not as separate parts, a web of 
interrelationships; the productive part (green plants can not exist (sustainably) without the 
unproductive decaying part; all are part of the carbon cycle absolutely essential to supporting all life 
on earth; First Nations aboriginal rights and titles must be accommodated; the CCLUP must be 
updated; planning should include adaptation to climate change; practices must maintain resiliency, 
complexity, and biodiversity across stands and landscapes; oversight of forest planning must be 
returned to MOFR and other land management agencies; ecosystem patterns and processes must be 
maintained within their historic range of variability 

45 Friends of 
Sheridan 
Lake  
Society 

Gil Vider We are all concerned with the changes in 
weather patterns which have a domino 
effect on the environment and wildlife.  
Cutting down on CO2 pollution should be 
the top priority through out the developed 
world. 

Operate and maintain a spawning/egg release 
channel for rainbow trout on Sheridan Lake.  
Clear and maintain multiuse trail system for 
public use.  Promote tourism through outdoor 
recreation such as fishing, camping, hiking, off 
road motor vehicles and snowmobiling. 

Extreme forest fire threat due to dead pine trees.  Constant problems with blowdowns due to the 
dead standing pine.  Negative effect on property values and tourism.  Closures of recreation areas 
due to hazards and threats.  E.g. forest fires, backroad closures, wildlife habitat destruction. 
- Clearcut dead and dying trees on crown land without destroying watersheds.  Remove dead trees 
from private lots and encourage new growth of pine, spruce, and fir.  Reforest affected areas by 
replanting alternate species. 

46 Gibraltar 
Mines 

Todd Wambolt As a large industrial site there are 
concerns over potential impacts to the 
surrounding environment and this would 
be reflected in our environmental 
protection, mitigation, and compensation 
practices.  As a large consumer of 
electrical energy and fuel we are 
interested in alternate energy and energy 
saving strategies.  Economically we play 
a major role in the Cariboo and sustained 
operations do require access to land, air 
and water. 

Fugitive dust control on haul roads, plant site 
and tailing dam, water management to 
minimize use of fresh water in the process and 
collected water from runoff, extensive 
monitoring of down stream water quality, 
reclamation of disturbed ground through soil 
stabilization and re-vegetation, upgrading of 
diesel engines with higher efficiency engines, 
use and upgrading to high efficiency lighting. 

Air and water quality.  It has already been noted that there is increased groundwater levels and 
discharge occurring locally due to increased logging. 

47 Gibralter 
Mines 

Steve Ohara   Interim protection of well stocked understories for future wood supply and wildlife 

48 Green Lake 
Area 
Ratepayers 
Association 

Dennis Tupman GLARA is a registered non-profit society 
dedicated to serving our community in 
respect to the environment and the 
overall economic and ecological aspects 
of our community.  We are actively 
engaged and concerned about the post 
beetle culture and landscape in our area. 

We are concerned that the absence of trees may 
affect us all.  The likely absence of traditional 
forestry jobs, and hence potentially the value of 

Suggest assistance in silviculture, where to get the trees?  Funds for seedlings at reduced in cost?  

our investments in our own properties, are a 
deep concern for us as citizens.  It therefore 
behooves us all to ensure that our community 
is a liveable place, has prerequisites and 
aspects that draw us to live here, either part-
time or full-time, and these activities are 
healthy and well supported. 

Need advice on what seedlings to plant and how; suggest partnerships; work parties for silviculture 
activity on public land; fun work parties?; continued sharing of ideas for alternative economies that 
might be developed, after the trees are gone; the Arts and Culture workforce has been considered by 
many experts to be the drivers for the new information economy; look at arts and tourism, arts and 
recreation, arts and festivals and displays, museums, heritage sites, and so forth will likely enhance 
our communities and draw both visitors and retirees to visit or live here; the cost of living in the 
lower mainland urban centres has become increasingly unaffordable for retirees, and will likely 
continue for the foreseeable future; B.C. ranks at the bottom in supporting arts and culture on a per 
capita basis; Newfoundland, for instance, has embarked on a robust program toward enhancing 
“cultural industries”, recognizing that their most viable and sustainable natural resource is to be 
found in their people, not necessarily in their fish or even their oil. 

49 Groundwater 
Protection 
Officer 

Laurie Lyons Research projects needed, within the 
Cariboo or Thompson region, in 
watershed highly impacted by the MPB.  
However, we have an interest in 
undertaking a ground water 
storage/quantity project in a watershed 
that has sufficient data from an ongoing 
surface water quantity/quality monitoring 

Currently the ground water section does not 
have funding to undertake a ground water 
storage/quantity project.  A ground water 
project(s) require drilling a well(s) or an 
agreement to take over an existing well(s) for 
an extended period of time (preferably 10 – 20 
yrs.) to monitor changes in ground water 
storage.  Ground water storage and quantity 

Ground water recharge is from precipitation or surface water sources; also ground water can be a 
source of water for surface water.  The water table responds to annual and seasonal fluctuations of 
water available for recharge.  The water table depth can vary locally from a few feet to hundreds of 
feet below the land surface.  The surface and subsurface geology affects ground water flow patterns 
and storage capacity.  The aerial extent of ground water flow can vary from less than a few square 
miles to thousands of square miles.  Ground water flow velocities are very low.  1 foot per year to 1 
foot per decade, compared to stream flow which is measured in feet per second.  Thus the age of 
ground water can vary from less than a day old to a few hundred years.  Ground water usage can 
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project and climate data such as 
precipitation. 

studies are generally conducted over an 
extended period of time due to the number of 
variables associated with ground water 
hydrology that affects ground water recharge, 
storage and flows.  In addition to determining 
if ground water storage are due to human 
impacts or climate change. 

affect ground water flow and storage. 

50 High School 
Environment 
Class 

Loyd Csizmadia    

51 Horsefly 
Board of 
Trade 

Linda Bartsch We are an organization of local 
businesses to promote the civic and 
economic welfare of our community.  We 
are aware that a good part of our 
communities economy comes from 
tourism and hopefully this will grow as 
the lumber industry fades, so we are 
concerned that we keep Horsefly in the 
decent environmental shape it is presently 
in now. 

 We are concerned about the amount of wood being left behind in the forest.   
- It would be better to see some of this being shipped for use at the pellet plants.  It seems that if it is 
not a saw log it is being left behind. 
Little or no wood is being allocated to small scale harvesting.  Most is going to the major licensees. 

52 Horsefly 
District 
Homeowners 
and 
Ratepayers 
Ass. 

George Akins Land use planning; legal and non-legal 
direction; CCLUP and SRMPs 

Ongoing input to Regional Planning 
Processes—FSPs, Timber Supply Review 

Careful harvesting all to reduce fire risk; inappropriate harvesting that undermines future forests 
economy; should leave green trees and stands with sufficient understory, sees evidence that CCLUP 
is not being followed 

53 Horsefly 
Volunteer 
Fire 
Department 

Neil Sukard The amount of MPB killed trees in the 
vicinity of Horsefly is frightening.  The 
immediate area near to the village is not 
as much a concern in comparison to the 
dwellings located in the outlying areas.  
This is from the perspective of potential 
wild fires. 

The fire department has developed contingency 
plans in the event of fire both domestic and 
wild.  Deployment of Forestry personnel and 
air tanker assist along with a door to door 
alert/evacuation procedure. 

Should not harvest green trees along with the dead pine. 4 years ago the MPB hit the large pines and 
then last year the small trees were attacked. Blow down is a major concern.  
-monitoring of activities in the forest seems to be lax. 

54 ILMB—
Integrated 
Land 
Management 
Bureau 

Rick Dawson Implementation and interpretation of 
CLLUP; member of the Biodiversity 
Conservation Committee; providing 
updates to CC Biodiversity Strategy 

Developed:  An Integrated Mountain Pine 
Beetle Biodiversity Conservation Management 
Strategy (Update #5); Strategy for 
Management of Mature Seral Forest and 
Salvage of MPB Killed Timber (#8); Stand-
Level Retention for Biodiversity (#12); and 
others 

The Chief forester has increased rate of cut (AAC uplifts) and MPB salvage could create very large 
cutblocks; increased stand level retention is suggested (>20%); to help biodiversity the Committee in 
Update #12 recommends Wildlife Tree Patches should be at least 0.25 ha in size and not more than 
500 meters apart, choosing best windfirm patches with most non-pine species; at least 33% of WTPs 
should be within the cutblock by 100m; even if some are dead pine and/or blow over they still have 
value to biodiversity; Biodiversity Strategy Updates #4, #5, #6, #8, #9, #10, #11 provide further 
guidance (during beetle wood salvage) at the landscape level to maintain a range of seral stages, 
reduce homogeneity, while improving residual stand structure and future ecosystem resilience.   

55 ILMB—
Integrated 
Land 
Management 
Bureau 

Robin Hoffos Implementation of the CCLUP  Maintenance of the CCLUP values in the face of extensive mortality and extensive harvesting.  
Demand for reduction in conservation estate when mid-term pressures on timber supply become 
apparent; effects of global warming on ecological conditions; Suggest harvesting should focus on 
stands which are most highly impacted (highest mortality) to conserve other stands for conservation 
and mid-term timber supply as long as possible; application of Chief Forester advice on stand level 
retention so that large clearcuts have some remnant habitat; investigate hydrologic impact by 
monitoring sub-basins in the absence of harvesting for comparison to other areas 

56 Invasive 
Plant Council 
of BC 

Gail Wallin 
 
 

Invasive Plants Promotes education and awareness about the 
impact of invasive plants on ecosystems, 
biodiversity, and economies.  Assists setting up 

Increased harvest levels and associated logging activity will provide increased opportunities for 
invasive plants 
Need collaborative efforts to minimize the spread of IP 
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invasive plant committees  Invasive plants have negative impacts on economies (e.g., agriculture), biodiversity, and the 
functioning of ecosystems 

57 J & S 
Geothermal 

Jim Feeley The sun has always provided heat for the 
earth.  Its energy warms the earth 
directly, but also indirectly.  Its heat 
evaporates water from the lakes and 
streams, which eventually falls back to 
earth and filters into the ground.  A few 
metres of surface soil insulate the earth 
and ground water below.  The warm earth 
and ground water below the surface 
provide a free, renewable source of 
energy for as long as the sun continues to 
shine. 

The earth under an average suburban 
residential lot can easily provide enough free 
energy to heat and cool the home built on it.  
You already have a geothermal heating unit in 
your home—your refrigerator.  If you put your 
hand behind it you’ll feel the heat that has been 
removed from the food inside your refrigerator. 
This is the same principle that is used to move 
heat to and from the home and earth. 

Consideration should be given to geothermal heating at the initial planning stages for subdivision 
development and individual new home construction.  Multiple residential homes and commercial 
buildings can be heated and cooled from the same system considerably lessening monthly heating 
and cooling costs. 

58 Kleena 
Kleene 
Resource 
Association 

Ken Jansen    

59 Local 
forestry 
consultant 

Mike Simpson 
RPF 

Planning for long-term desired future 
conditions; planning for non-timber 
values 
 

Invasive plants; Forestry planning what to 
leave not what to take 

Leave partially killed stands for non-timber values and future wood supply; enhance future supply 
through retention of understory (including mistletoe); concerned about pressures to not follow 
established conservation guidelines; Suggest working backwards by defining future desired 
conditions that include non-timber values; The decision where to harvest should only be partially 
driven by economics   

60 Lone Butte 
Fish & 
Wildlife 
Association 

Garth Lee Fish and Wildlife harvesting and 
conservation. 

BCWF activities, Irish Lake site, shooting 
ranges. 

I don’t have any concerns with the MPB epidemic in our area as we have mixed forest in many of 
our woodlands.  My son has had 4 cutting permits near Green Lake where he was allowed to take 
pine only.  The spruce, fir, and poplar were left, so removing the pine improved it by opening it up 
to let more light.  There will be more grass, more browse and adequate cover when he is finished.  
This will benefit the deer, moose, elk (when they get here) and cattle.  We are already seeing lots of 
deer, moose, predators and birds.  Most of the pine permits in our area utilize existing roads.  Even 
where there are large cut blocks, it shouldn’t hurt much as these will come back as we have seen 
before.  Those areas that don’t get logged will either burn, or let in more sun and moisture to supply 
a new crop of underbrush and grass.  If the stems are left, they will provide cover until the next crop 
comes along.  The top conservation concern is saving jobs.  I don’t see much to worry about re 
wildlife or fish in the South Cariboo, although some people are worried about excess runoff and the 
effect on fishing at some sites; our area is not growing industrially or commercially, but it is growing 
in population as retirees move in to enjoy the recreation and lower cost of living.  Real estate prices 
have increased by tens of thousands of dollars in the past year or two due to demand. 

61 Lower 
Bridge Creek 
Watershed 
Stewardship 
Society 

Patricia Spencer Watershed planning, 
Town water/sewer issues; water quality, 
fishery, habitat protection 

Bridge Creek watershed studies, 
storm drain outfall, sewage treatment, water 
quality, fish passage, lakeshore development 

Maintain and protect integrity of watersheds; concern that overharvesting will occur with 50% 
increase in AAC  
Wherever possible leave the trees as they are and let them go gray 
 
 

62 Ministry of 
Agriculture 
and Lands 

Geneve 
Dagenais 

Range, wildlife,  water, and weeds Environmental Farm Plans,  Water Supply 
Program; Agriculture/Environment partnership 
initiative; Agriculture Environment 
Sustainability initiative; Ecosystem Restoration 
for Grasslands, Participation and funding for 
weed committees and regional districts for 
invasive plant management 

Changing landscape for range, wildlife, invasive plants and water supply; water, wildlife and 
invasive plant strategy 

63 MOE- 
Cariboo 

Mike Stalberg 
Bark Beetle 

Responsible for managing fish, wildlife, 
habitat, water, air, species at risk, and 

Initiating projects to address MPB epidemic 
and ecosystem concerns including:  Enar Esde 

Concern: cumulative hydrologic impact of MPB and salvage on stream systems (sediment, 
temperature, algal growth, displacement of cold adapted fish), habitat loss (ungulate winter range, 
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Region  Specialist;  
Chris Ritchie, 
Section Head 
Ecosystems 
Section—MOE 
Prince George  

ecosystems Inc. 2006.  Cariboo Strategic Regional 
Restoration Plan,Timberline, 2006.  Retention 
Mapping for Non-Timber Objectives: 
Vanderhoof and Quesnel Management Units—
Quesnel Forest District, 2006.  Enhanced 
Retention Strategy for Large-scale Salvage of 
Mountain Pine Beetle Impacted Stands 

furbearers and their prey; increased stream temperature in temperature sensitive systems.  
Homogenization of landscape due to large-scale salvage; concerned about losses in non-pine species 
and losses in structural diversity with harvesting; impacts to understory regeneration, increases in 
habitat loss, fire hazard/risk, increased road density and access, losses in landscape connectivity; 
concerned about losses in stream shading, and changes in hydrology; large woody debris retention 
needed; need more Firstt Nations input into restoration and planning as they have a good 
understanding of the range of natural variability; recommend a “science first and people” approach 
to restoration; best approach to restoration is to ensure that damaging activities do not occur; salvage 
activities result in significant incremental risks to many ecological values; improved planning and 
management practices needed to ensure that ecological damage is minimized; identify high risk 
watersheds and develop mitigation strategies (community watersheds, high fish values); assess 
infrastructure to handle increased flows; grass seeding with non-natives in disturbed areas may be 
problematic; consider underplanting with fir and other non-pine species; check MOFR for methods 
to determine safe length of time for underplanting; ( and Cariboo Strategic Regional Restoration 
Plan) 

64 MOFR Harry Jennings Forest Stewardship on BC Public Lands Public Land regulation, FRPA implementation, 
advice to MOFR Decision makers 

Concern that enhanced retention guidance during salvage operations will not be followed, to 
mitigate effects on timber supply and non-timber values; Suggest implementation of Chief Foresters 
Guidance on Enhanced retention during salvage as locally demonstrated in the Quesnel District 
Enhanced Retention Strategy 
Concern for the implementation of the CCLUP objectives 
Need good stewardship planning at the forest stewardship stage to mitigate negative effects on non-
timber forest values 
Mitigation must be committed to and implemented now, and during salvage activities, or footprint 
on the landscape will be long-lasting and opportunities lost for proper mitigation, leaving much 
more expensive necessities later 

65 MOFR—
Research 
Hydrologist 

Pat Teti 
 
 

Protection of hydrologic characteristics 
of watersheds and riparian areas 

Forest hydrology research and advice to 
managers within Ministry 

Concern about high rate of salvage harvesting; management decisions relinquished to licensees. 
Based on FSPs, I am skeptical if licensees intend to manage for environmental values. Concern that 
forests are viewed as a source of short term cash rather than ecosystems. 
Liquidation of dead pine will do little for long-term community stability, i.e., more people in the 
short term will increase social shock at fall down.  Hydrologically, clearcutting is much worse than 
leaving old dead pine stands.  Do not harvest more than 30% of a watershed in 20 years.  Reduce 
rates of harvest near towns.  Retain large and extensive riparian areas.  Protect understory structure 
during salvage for mid-term timber supply, enhanced biodiversity, hydrologic recovery, visual 
quality, and wildlife habitat; complex old stands have high value even if dead.  Use published 
guidance documents Snetsinger (2005) and Winkler et al. (2007). 

66 MOFR—
Research 
Silviculturist 

Phil LePage 
MSc RPF 

 Mixed stand and understory retention to 
mitigate mid term timber supply – 

Provides discussion and 26 research papers looking at release of advanced regeneration  

67 MOFR—
Research Soil 
Scientist 

Bill Chapman Maintaining soil productivity; soil inputs; 
pine mushroom industry 

Research Potential for desertification in West Chilcotin; hedging against climate change; leave dead wood to 
enhance soil moisture and nutrient regimes in at risk areas 

68 MOFR—
Central 
Cariboo 
Forest 
District 

    

69 Nature 
Conservancy 
of Canada  

Nature 
Conservancy  

Maintaining ecosystems;  
maintaining biodiversity; maintaining 
non-timber values 

Developing a data base; part of MOE; MPB 
Action Plan 

What are sensitivities of non-timber values to change and impact 

70 Nature 
Conservancy 

Pierre Iachetti,  
Andrew 

Protection of Canada’s native 
biodiversity for its intrinsic value and for 

Land holdings, covenants, stewardship, 
restoration, community engagement, research 

Harvesting; impacts to hydrology; climate change; 
The work we are undertaking with the Central Interior ecoregional conservation assessment will 
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of Canada Harcombe 
Peter 
Shaunghnessy 
Tim Ennis 

future gerations provide valuable formation for making land use decisions.  Along with a rigorous scientific analysis 
of biodiversity in the study area, we will be developing web-based mapping to display this 
information and creating decision support tools for land managers and other decision makers.   This 
project will also include socio-economic analysis 
Top concerns are climate change: loss in biodiversity; invasive species.  Making sure other values 
other than economics are considered in land use planning/decisions 

71 Nature Trust Jim Hope Strategic acquisition of ecologically 
significant properties; ensuring that they 
are then well managed; working w/ local 
conservation organizations and 
communities to preserve biodiversity 

In partnership with Ducks Unlimited, MOE, 
and BC Conservation Corps to inventory 
capacity in the region; next 2 years develop 
detailed data base of key habitat, flora and 
fauna, found on TNT properties; monitor 
trends in light of beetles and global warming 

Concern: how should TNT respond to outbreak (remove or leave to natural processes)?  What 
species should we plant?  Can we better manage ecosystem values to offset the major changes 
underway?  Suggest more surveys like this one; more dialogue, collaboration, joint strategies, 
demonstration projects; ensure that monitoring tracks a variety of ecosystem impacts and 
management scenarios (Crown, industrial, conservation, private) over the next 25 years; identify and 
implement habitat (or forest) restoration strategies based on good science and available resources – 
top concern is maintain biodiversity; ensure restoration is consistent with good science and the 
communities priorities (broadly defined); Nature Trust (Ducks Unlimited) crew will be available to 
support appropriate projects; we would like to partner, collaborate, and track impacts on our 2,359 
acre holdings). 

72 Nuk Tessli 
Alpine 
Experience 

Chris 
Czajkowski 

   

73 One Hundred 
Mile Fly 
Fishers 

Dave Mingo Freshwater fisheries. Habitat enhancement and assisting MOE. Concerns:  Year round stream flows and lake water levels.  Moderating the spring run off. 
- Find a way to moderate the spring run off so the year round stream flows and water levels stay 
sufficient for fish survival.  Possibly through planting of quick growing vegetation to retain the 
spring snowpack. 

74 One Hundred 
Mile Garden 
Club 

Becky Lewis    

75 Organic 
Gardeners 

Rob Bursato Both our farm (where we raise organic 
vegetables for local sales), and Friends of 
Mackin Creek (a small group of water 
licensees and residents near the mouth of 
the Creek), have an interest in issues 
around sustainable agriculture and water 
conservation.  From my perspective as a 
full-time farmer, I am totally dependent 
on irrigation, vegetable wash, and 
domestic water from Mackin Creek. 

We have been assisting the regional MOE 
(contact M.Sabur, PhD, hydrologist) with a 5 
year stream flow measurement on Mackin 
Creek.  Although results of this study will not 
be available until late 2008, we have already 
learned that stream flows are not as high as 
projected, and we have experienced very low 
stream flows two of the last four summers.  
Some licensees have experienced water 
shortages and conflicts with other users. 

We believe that the MPB epidemic (and other factors related to Global Climate Change) will put 
even greater pressure on our creek in many ways; as forests are removed, or die, they no longer 
function hydrologically as they did beforehand, so greater flows are possible during the freshet, with 
significantly less water coming in summer/fall.  As well, climate change is expected to put more 
demand for water on the creek, as local moisture and temperature regimes change. 
In addition to water quantity issues, we have also experienced problems with water quality.  Water 
tests done in early 2006 forced us to install water purification systems into both our domestic and 
vegetable wash systems.  We believe that as water quantities drop, the presence of water-borne 
pathogens increase in concentration.  Water contamination is a result of permitting cows unfettered 
access to the creek and the immediate areas around the creek. 
- We firmly believe we need a comprehensive water management plan for this creek, and for all 
creeks experiencing user conflicts or anticipated conflicts.  This is a long-term proposal, as there is 
little accurate information on stream flows for most of the watercourses in the Cariboo-Chilcotin.  
Such data would be an integral part of any plan.  Water management plans would, of course, have to 
involve all stakeholders within a watershed.  The process would likely be cumbersome and 
contentious, and would require experienced facilitation, etc, not unlike the whole land use planning 
process many of us were involved with back in the CORE days (early ‘90s)—a daunting task, but a 
necessary one if water wars are to be avoided or mitigated. 

76 Quesnel Air 
Quality 
Roundtable 

Dora McMillan 
992-3770 

Quesnel Airshed Community Wide Roundtable 
Implementation of 28 Recommendations in 
Airshed Management Plan 
Education and Awareness  

Increased Dust and Diesel due to Increased Logging Traffic 
Potential impact of new industry if recommendations are not met within the airshed 
Include Quesnel Airshed Management Plan in all economic development planning 

77 Quesnel 
Birding Club 

Adrian Leather 
249-5561 

Bird Habitat Coordinates Bird email list, Christmas Bird 
Count and various birding field trips 

Loss of habitat for many bird species 
Ecological changes will favour some species rather than others 
Birds being forces into smaller pockets of suitable habitat 
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Protection of diverse habitat 

78 Quesnel 
Community 
and 
Economic 
Development 
 
Green City 
Initiative 
 
“Sustainabilit
y Cariboo 
Style” 
 

Brian Black 
Chair  
Quesnel 
Community and 
Economic 
Development 
 
992-3522 

Quality of Life Issues: 
 
Clean Air 
Green Space 
Healthy Living Options 
Access to local food 
 
 

Community Environmental  Sustainability 
Planning and Implementation 
CO2 Reduction 
Sustainability Inventory 
Securing Funds for Trail Development, 
Cultural Amenities, Farmers Market Support, 
Commercial Area Revitalization, Street-
Scaping 
Interest in and support for Multi-plex, 
Highway By-Pass. 
Work on a Municipal Energy Corporation 

Visual Landscape Retention; Decrease in Quality of Life amenities that are needed to attract and 
retain new business, tourists and residents 
Protect natural resources through timely and effective harvesting and replanting schedules. 

79 Quesnel 
Environment
al Society 
 

Martha Waldon 
992-5545 

Quesnel Environmental Concerns Environmental Advocacy 
Facilitate community solutions to 
environmental issues 

Water Quality; Water Quantity; Loss of Biodiversity; Removal of trees that leaving unsustainable 
systems; Community and area planning with environmental concerns noted and addressed 

80 Quesnel 
Naturalists 

Lorna Schley 
747-2343 
 
Sally Hofmeir 
747-2678 

Nature Conservation 
To Know Nature and Keep it worth 
Knowing 

Natural History, Birding, and Ecological  Field 
trips 
Activities that promote awareness, 
appreciation, and understanding of the 
environment 

Loss of Biodiversity; Loss of Forest Health; Climate Change impacts on forest health.   
Balance between economic and environmental concerns in any regional planning activities 
Strategy needed to deal with negative impacts of MPB as well as the Salvage Logging 
Leave large amounts of forest intact to “regenerate” naturally without human intervention 
Need to learn all we can about Climate Change and how to combat 
In the past, huge forest fires occurred following which forests regenerated.  Maybe this MPB 
epidemic is nature’s way of dealing with a problem.  Forest renewal will occur, in any case, even 
though we do not know the shape it will take.       

81 Quesnel 
Watershed 
Alliance 
 
 
 

Chris Blake QRWA’s complete focus has been on the 
Mountain Caribou issue. 

Extensive and intensive public 
information/education campaign. 

Mountain Caribou are unique among caribou in that they spend most of the year in high elevation 
old growth forests, using arboreal lichens hanging from tree branches for their primary food supply.  
The expert Science Team, convened by Species at Risk Coordination Office (SaRCO), recognized 
that habitat alteration is the ultimate cause the Mountain Caribou’s decline. 
- The solution for the long-term recovery of the Mountain Caribou is obvious: protect all core 
caribou habitat and halt development of the adjacent matrix habitat until it recovers to “natural” 
conditions and then severely restrict what might take place there. 

82 Quesnel 
Woodlot 
Association 

John Massier 
991-9721 

   

83 RC Cotton 
Coalition 

Christina 
Mayall 

   

84 Recycle Darcy Martens Sustainability and over-consumption in 
today’s society.  We must have a better 
and more effective method in the 
recycling of our used containers; 
advocating against monopolies in the 
recycling business. 

Advocating for stakeholder input into recycling 
plans, programs, and processes; advocating for 
improvement in the recycling systems in 
Williams Lake.  

Recycling not working well; flaws in the system; deposits need upgrading to encourage 
participation; recycled cardboard and plastic is ending up in the landfill; the bin material located in 
Williams Lake all go to the landfill; some glass material is utilized by United Concrete and is used in
“sand” blasting; consumer awareness must be heightened; recycling programs need an overhaul.  It 
is not just a matter of dollars.  

85 Rivershed 
Society of 
BC 

Finn Donnely Living sustainably within the Fraser 
River Basin; education, public awareness,
leadership programs, building 
stewardship capacity, promoting 
sustainable solutions in the Fraser River 
Basin  

 
Project Rivershed and other watershed 
conservation programs. 
At RSBC we see our role as helping to protect, 
conserve and sustain our most valuable 
riversheds for the benefit of present and future 
generations; and to facilitate these outcomes in 
both pragmatic and inclusive ways. 

Our foremost concern relates to the long-term impacts of extensive forest mortality by the pine 
beetle on forest hydrology; concern that Chief Foresters Pedersen and Snetsinger authorized major 
increases in harvesting of dead pine in the face of warnings that it would worsen the hydrologic 
impacts.  With regard to the operational and physical land boundaries of the CCBAC, we request 
that you provide the following:  
    * detailed map information and statistics in hectares on the amount of forest cover in the drainages
of the Fraser River Basin, and the amount of logging that has taken place, and is proposed to take 
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place. 
     * information and statistics on silviculture/replanting initiatives   
Main concerns: floods, warming of stream and river waters, erosion, rising and lowering of 
watertables, landslides, road failures, increased sediments in water courses, and fish habitat 
destruction   

86 San Jose 
Watershed 
Group 

Bette 
McLennan 

Health of our watershed—The San Jose Public awareness activities, working with 
ranchers to fence off creeks, etc. 

Over-consumption of all natural resources with no understanding/regard for the planet and with 
accompanying habitat loss, water depletion. 
- trees, shrubs need to be planted in affected riparian areas as quickly as possible to offset erosion 
and rising water temperatures.  Decrease logging rate; it is not like it is effective in stopping spread.  
Government $$ need to be used to increase the implementation of secondary industry around already 
harvested MPB trees.  Government $$ used to retrain workers for new secondary industry.  In fact 
some funding will probably need to be used to “invent” some new industry.  Increased public 
program re: MPB with a de-emphasis on just loss of forestry jobs, but what it contributes to climate 
change and things the average person can/should do to help.  

87 Scout Island 
Nature 
Centre 

Sue Hemphill “Last Child in the Woods”—Richard 
Lourv.  This book well represents what 
Scout Island Nature Centre’s concerns 
are for the loss of “nature”  in people’s 
lives and the reason that the Williams 
Lake Field Naturalists continue to work 
(28 years) to provide programs and the 
tonic of wilderness for the community. 

The vision for the Scout Island Nature Centre 
is to: 
- conserve the wildlife habitat, vegetation and 
other natural values of the Nature Centre. 
- offer nature education and interpretation. 
- provide a relatively secluded, natural place 
for wildlife and plant viewing, facilitated by a 
system of walking trails. 

People today are exposed to unprecedented levels of human-generated toxins, to highly processed 
and manipulated foods, to hours of electronic entertainment and media exposure, to sedentary 
lifestyles, and to environmental fears.  The younger generation has not had the opportunities to have 
experiences in nature, be it urban nature or wilderness, which previous generations have had.  We, as 
a community, need to look at what we are doing to and with our children and their families in terms 
of their ability and willingness to connect with and appreciate nature.  The MPB epidemic is in a 
sense a symptom of this lack of ability and willingness.  First of all, ignoring how we effect the 
earth’s climate and ecosystem health in general has resulted in climate change which is now 
accepted as the cause of the “beetle epidemic”. Our chosen way of “fixing” the problem is to focus 
on the short term economic loss of timber values and to harvest as much as possible as fast as we can 
to reduce this “loss”.  If we were connected to nature, we would not have made the same life style 
mistakes or at least not to such a great extent that it would cause the present climate changes.  We 
would have understood and believed the warnings given 20 years ago and started to make necessary 
changes then.  We also would not be looking to “fix” the problem by focusing on making more 
money from the forest before it is too late. 

88 SHARE BC Bill Carruthers As a group, we recognize that 
conservation has to be factored into any 
major decision that impacts the 
environment and that some trade offs will 
have to be made, either way.  We are 
advocates of conservation being a part of 
all the strategies for diversification that 
are being produced, so that the 
environmental impact is assessed along 
with the social and economic impact of 
the proposed plans for MPB affected 
communities. 

No activities except that we propose a open 
and carefully evaluated look at the impact that 
the decision to use Fish Lake as a deposit site 
for waste material from the proposed mine 
development Prosperity project. 

Voluntary conformity with conservation programs is possible if local citizens are involved in 
developing and implementing programs and at the same time are allowed to capture economic gains 
sufficient to maintain our way of life and even improve it.  We are looking at a loss of jobs through 
the reduction in available timber that is suitable for making dimension lumber, but maybe we can 
come up with alternatives that soften that blow and at the same time balance off the needs for 
adequate conservation controls.  I suggest that the CCLUP is a very good example of this, but the 
MPB situation has altered this by its very nature.  So new ideas are required and out of that will 
come an acceptable solution. 
Water quality within some areas, such a Dog Creek (Williams Lake) which is experiencing sewage 
pollution getting into wells and is only going to get worse.  This is the result of poor planning, some 
years ago, that allowed lots to be too small to support the septic systems and the resulting problems 
that this is having on water quality.  There is a lot more understanding of these problems today, and 
steps have been taken to correct this is the future, without banning anymore development. 

89 South 
Cariboo 
Trappers 
Assoc. 
 
 
 
 
 

Tom Sabo 
Paul Blackwell 
Judy Banas 
Dennis Brown 

Habitat for small mammals and 
furbearers; riparian areas 

Mostly reactive to logging plan referrals; 
identification of key habitat for exclusion as 
WTPs or OGMAs; lobbying to increase coarse 
woody debris left in blocks and strongly 
opposed to juvenile spacing 

Valuable understory is being destroyed to harvest a relatively few beetle infested trees  
Machine operators need educating about the value of understory species 
Need to leave small piles of debris throughout cutblocks for habitat and colonization.  Large pieces 
of debris should be strewn across block for cover for travelers.  Retain high stem densities in 
regenerating stands.  Landscape connectivity is critical for all species of furbearers.  Strips of dead 
standing pine (5–10 meters wide) between patches of retention would be a huge benefit even if they 
blow down.  Juvenile spacing of regenerating stands would be devastating to recovering furbearers.  
Biodiversity, landscape level planning to maintain ecosystems not just extraction, leave woody 
debris.  
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90 Stand Up For 
the North 

Peter Ewart Sustainable environment and viable 
communities 

Stand Up For the North organized a regional 
conference in Prince George on Nov.5, 2006 
on what communities can do in the wake of the 
pine beetle.  It is planning other similar 
activities for the future as well. 

Not enough selective harvesting taking place at this time and not enough of a midterm “cushion” of 
other species being left for future harvesting and use.  Danger of mill closures and massive layoffs.  
We need changes in timber licensing to give more access to value-added and smaller operators.  We 
need more reinvestment by companies and government in forestry and region. 
We need more forestry oversight by government ministries.  We need more community forests.  We 
need more education and training programs for forestry and other economic diversification.  There is 
a need for First Nations peoples to achieve their aboriginal titles and rights so that they have more 
control over the forest resource and can tackle the pine beetle issue effectively.  In addition, First 
Nations people must be allowed to participate more in forestry and forestry decisions.  More 
regional and local control and input over forestry decisions and more regional and local stewardship. 
Current funding at both the Federal and Provincial level is inadequate to deal with the magnitude of 
the pine beetle problem, whether it is reforestation, environmental reclamation, fire protection, 
economic development, retraining, etc.  A percentage of stumpage, taxes, royalties and other 
revenue to stay in the region.  Processing logs in communities where they are harvested rather than 
exporting logs out of the region and/or country.  We need more scientific and ecologically sound 
practices.  To meet the challenges facing the forest industry in the province, we need to move the 
forest industry away from being based on “market forces” and towards a paradigm based on 
sustainability of forests, community, and the environment, as well as stability of employment and 
livelihood.  We need to move to a model that puts communities and environment first rather than 
cutting and running, i.e., working with nature rather than against her.  We need to anticipate coming 
climate change in our planting and other practices. 
- We need to develop community and regional plans by involving people at the grassroots level as 
much as possible, and building the mechanisms that can facilitate this.  We must resist any measures 
to ‘write off” communities in the region because of the pine beetle issue. 

91 Taseko Lake 
Outfitters 
Taseko Lake 
Lodge 

Kelly Reuter 
Sig Reuter 

Sustainability of Taseko Lake Lodge and 
4 season tourism operation; Preservation 
of Wilderness Tourism in the Taseko and 
Chilko River Watersheds (Xeni Gwetin 
Caretaker Area) 
Showcasing alternative energy (solar 
/wind), organic gardening, ecotourism, 
low impact non-motorized recreation, w/ 
green business goals 

Support Xeni Gwetin Traditional Land Claim; 
member of Xeni Gwetin Tourism Protocol 
Agreement; participated in ecosystem-based 
plan for the area by Silva (2004); operate a 4 
season commercial recreation tenure; owner of 
Taseko Lake Outfitters—operates Taseko Lake 
trapline (south end to the northeast); depend on 
pristine wilderness to survive; encouraging 
healthy and respectful use of this unique area. 

Concern with industrial scale logging impact on wilderness, wildlife, and tourism values; concern 
with motorized ATV recreation causing damage in pristine environments (damage to alpine flora, 
impact on sensitive wildlife, widening our hiking trails, litter and vandalism, over-hunting); CCLUP 
is not working, not providing good land stewardship and conservation; not honoring rights of First 
Nations; Forest Stewardship Plans not reflecting the science of conservation biology and not 
addressing cultural/heritage issues; suggests eco-forestry (small scale and local) not industrial 
logging; suggests leaving marginal infested forests to recover naturally; in the higher, drier, colder 
areas with thin soils forests may not recove; logging should avoid core wilderness tourism areas and 
essential viewscapes; no new roads, leave Taseko area non-motorized to reduce social and wildlife 
impact; educate (raise awareness) to respect the land; restrict ATVs to existing roads and cart trails; 
don’t open it to mining or electrical biomass generation; it is the last of the clean, green, glacier fed 
mountain lakes and streams.  This area is a gem perfect for exceptional wilderness tourism. 

92 Tatla 
Resource 
Association 

Dave King 
Fritz Mueller, 
Sandy Hart 
Joe Cortese 
Peter 
Shaunghnessy 

To mange forest resources in such a way 
that all resource users can co-exist 
together without compromising the 
environmental integrity of our planning 
area 

TRA pursued development of a sub-regional 
plan for our interest area which was designed 
in co-ordination with local first nations and 
industry.  A plan which would meet timber 
targets and yet not compromise other economic 
or environmental interests 

Concern with divergence from a planning process developed over time to address multiple concerns, 
in favour of panic harvesting to satisfy only one resource user 
The TRA is pursuing a Community Forest License in conjunction with a First Nations so as to put 
our plan into practice, thereby retaining a local handle on forest harvesting in the plan area 
Our members have spent many years in community-based and government planning processes 
resulting in a legal requirement to follow the Chilcotin SRMP.  Now however approval of 
generalized FSPs (single industry based plans) override SRMPs and fall far short of the intent of the 
CCLUP for resource protection.  We recommend that licensees be required to adhere to a single, 
detailed set of legal objectives (as set out in SRMPs and in access management plans) and continue 
the consultation process . 

93 The Land Barry Booth Purchases ecologically important lands to Manages (restoring) the Horsefly River Harvesting green timber in Horsefly (i.e., stands with little dead pine).  Proliferation of new roads 
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Conservancy promote conservation Riparian Conservation Area and Talking Tree 
Ranch for a variety of habitat values 
(waterfowl, songbirds, mammals, salmonids) 

worrisome; logging in riparian buffers w/ potential for stream temperature increases, sedimentation, 
and habitat loss; lack of Forest Service oversight.  
 

94 Thompson 
Rivers 
University 

Rob Anderson Reduce, reuse, recycle, biodiversity, 
climate change, water quality and 
conservation, noise and light pollution. 

Recycling, composting, low water use on 
lawn/garden, carpooling, self-propelled sports 
activities. 

In the short to medium term, Williams Lake needs to do what dozens of small forest-based 
communities need to do.  That is to find other economic drivers.  Tourism is hyped a lot, but it does 
not provide anything close to the required amount of sustainable employment that it will take to keep 
Williams Lake and region afloat.  Perhaps the city should act on one of the major studies it has 
commissioned in the past few years. 
- Hopefully the inclusion of conservation interests does more than just lend legitimacy to the 
CCBAC project. 

95 Thompson 
Rivers 
University 

Rob Higgins    

96 Thompson 
Rivers 
University 

Martin Lettinga    

97 Thompson 
Rivers 
University 

Alice Stoddard Air, water, energy, ecology and economic 
quality concerns and issues.  Water usage 
is of critical concern.  The short and long-
term economic outlook and realistic 
sustainability of the WL community. 

Sustainability Committee, education and 
research, Xeriscape the entire landscape design 
at TRU-WL, Water-Wise delivery to TRU 
classrooms and SD#27, recycling on campus. 

Holistic planning, action and implementation.  Consultation, awareness and education of the 
community as a whole regarding conservation and environmental issues. 

98 Tolko 
Industries 
Ltd 

Mike Gash 
 
 

   

99 UBC –Alex 
Fraser 
Research 
Forest 

Cathy Koot 
Research 
Coordinator 

Maintain a field laboratory for teaching, 
research, & demonstration.  Grow diverse 
timber and non-timber products.  Sustain 
ecosystem parts and processes.  Protect 
productivity and hydrologic function of 
soils.  

Retain wildlife, old growth, seral stages and 
riparian reserves according to CCLUP and 
MDWR.  Monitor nests, dens, and invasive 
species.  Maintain interpretive trails, 
demonstration sites, research results.  Research 
viability of larch and ponderosa in light of 
climate change. 

Concern about multiple impacts on hydrologic cycles (beetles, salvage, climate); impacts of beetle 
on plantations ; concern about complexity of management and reforestation requirements in mixed 
stands with pine removal; concern about susceptibility of pine monocultures in the future; concern 
about moose, deer, and predator increases and consequences for caribou; concern about rapid loss in 
regional undisturbed landscapes (new roads, huge clearcuts, hunters, snowmobiles); spread of 
invasive plants need Best Management Practices.  Retain some well planned dead pine stands for 
wildlife.  Retain surviving pine for genetic resources.  Practice water conservation  at home and at 
work.  Protect advanced regeneration while salvage logging.   

100 Upland Birds 
Society 

Ken MacKenzie 
 

   

101 Water 
Specialist 

Kris Andrews Water is a requirement of all life.  
Although the Cariboo is blessed with 
many watercourses and fair water quality,
with climate change looming over us we 
need to ensure that we don’t take this gift 
of nature for granted and that we identify 
how this precious resource is used in our 
region and how we can ensure that its 
supply and quality can be sustained for 
future use by our human communities, 
and for the living landscape that we 
humans occupy and rely on to sustain our 
species. 

 

The impact of the MPB infestation on the 
water in our living landscape is incompletely 
understood, however hydrologists have made 
generalized predictions, based on studies 
conducted on logged areas which are 
considered to have some similarities 
hydrologically.  The impact of the MPB 
hydrologically in the Cariboo is further 
complicated by the effect of concurrent climate 
change (warming) which itself is likely a 
contributing factor in the MPB infestation 

The predicted effects of MPB on: 
- Forest hydrology 
- Soil and water quality in infested forests 
- Water uses 
- Freshwater fish 
The predicted effects of climate warming on hydrology 
- In B.C. 
- In the snowmelt-driven watersheds of the Georgia Basin 
- Other effects of climate warming predicted to apply to freshwater in Canada 
What do we need to do to ensure sustainable water supplies in the Cariboo for the future? 
Watershed/Aquifer Management Planning   

. 

102 West 
Chilcotin 
Tourism 
Association 

Petrus Rykes 
742-2077 

Quality wilderness destination values and 
atmosphere; tourism viewscapes be 
maintained (flight corridors, high and low 
elevation, highway, lodge/resort, and 

Partners with COTA Foresight (18,000 
businesses) Sustainability Project, w/ ties to 
Olympics 2010, Tourism BC, Ministry of 
Tourism Sports and Arts, federal level Western 

Concern that agreements under CCLUP are suddenly thrown out the window because of increased 
rate of cut.  Tourism’s survival is almost symbiotic in the dance for resource use.  Concern about 
accelerated loss of wildlife habitat.  Concern about meaningful solution oriented communications 
with forest industry.  Concern about Forest Stewardship Plans (FSPs) where forestry no longer 
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(50+ diverse 
tourism 
operators) 

trail).  Wildlife habitat (land and water) 
be maintained as major tourist draw.  
Access management plans be addressed, 
maintained, and updated.  

Economic Diversification, CCLUP resource 
board Cariboo Chilcotin Regional Resource 
Committee; President of the WCTA w/ 15 
years in solution oriented Land Use Planning 
w/ Anahim Round Table also w/ Chilcotin SRP 

legally required to consult with stakeholders.  Tourism needs to be involved in the strategic planning 
stages of FSPs to determine (cut block locations, access roads, design for sensitive areas) otherwise 
the unsustainable accelerated cut levels are a recipe for conflict,  Conflicts should be resolved so that 
the press at the 2010 games is favourable and in line with the theme “sustainability.” For Tourism it 
is how, when, and where to cut (or not cut) that will dictate the sustainability of our industry,  that 
interrelates conservation with forestry and a lot of other industries because of the diversity of the 
tourism product.  Tourism is also known as the other forest industry.  Super Natural BC marketed to 
the world means wild spaces, viewscapes, and wildlife which are world renowned attractions.  Other 
Comments:  Suggest education about the unsustainability of the accelerated cutting; or a 
DVD/Video is needed to show logging companies how to meet tourism, wildlife, and ecosystem 
needs.  We can show it to the rest of the province and then the rest of the world at 2010.  Suggest, an 
annual award to the company with the best practices that meet non-timber needs.  The silver lining is 
this crisis is bringing people together with a timeline into the future in view. 

103 Wells Judy Campbell 
“Resident” 
994-3349 

Industry impacts on environment such as 
potential for open pit mining 

Environmental Concerns Mountain Cariboo Habitat 
Increased forest industry activity 

104 West Fraser 
Mills Ltd. 

Ernie Schmid 
392-1323 

Ensuring productive forests/recovery of 
forests from the MPB epidemic/ensuring 
CCLUP balance in maintained (all 
resource values) 

Involved in numerous committees that focus on 
the CCLUP implementation, FSP development, 
FRPA implementation, management of 
resource values such as water, wildlife, etc. 

The effect on watershed hydrology resulting from increased harvest levels and the dead/deteriorating 
pine and spruce stands; rehabilitation of poor quality pine stands that are not harvested and 
reforested; utilization of wood fibre (once it is beyond sawlog quality), i.e., alternate uses for wood 
fibre; fire hazard issues especially near towns; value old MPB attacked stands to biodiversity (how 
much is too much??); deciduous tree acceptance in stocking standards.  There definitely is a need to 
ensure a coordinated approach to developing strategies to deal with the impact of MPB.  Research 
etc. should be coordinated to make sure available dollars are spent wisely; need better 
communication.  Top concerns are changes in watershed hydrology; making wise use of 
deteriorating MPB wood; ensuring rehabilitation of attacked stands.  

105 Wild Bird 
Trust of BC 

Tom Godin Volunteer organization to promote and 
speak up for bird habitat. 
“…making BC a safer place for birds”. 

I have had a lifelong interest in birds and I 
have kept records on birds in and around 100 
Mile House for a number of years.  I write a 
weekly column on local birding and I guide 
local and visiting birders. 

The effect of the pine beetle attack on birds is hard to chart but what has not been hard to document 
is the effect that the human response to dead pine trees has had on birds and bird habitat.  These 
effects could be summed up as loss of perching trees, fragmentation of cover, loss of nesting and 
feeding opportunities and disruption of tree corridors. 
My suggestions: 
- Don’t cut down every dead tree.  Consider wildlife uses such as nesting, perching, cover, flight 
corridors, and feeding potential.  Even fallen trees are a food source for such bird species as the 
Pileated  Woodpecker. 
- If a tree must be altered because it is dead and a threat, consideration should be given to topping 
the tree or modifying the tree rather than total removal.   
- Consider forms of pine tree disposal other than burning.  Global warming is a real issue.  Pumping 
smoke and particulate into the air should be a last resort.  The aggravation suffered by people with 
chronic breathing problems, allergies and recent findings that particulate matter in the air is a 
contributing in heart-disease should be cause for concern.  

106 Wild Sheep 
Society of 
BC 

Glen Kuenzl To put more sheep on the mountains of 
BC. 

Habitat enhancement, sheep transplants.   
500 members raising funds to assist MOE in 
research activities. 

MPB harvest may result in more grasslands.  Control encroachment on present grasslands.  
Latitudinal changes as a result of Global Warming will have a detrimental effect on Dall Sheep in 
particular.  Increase of range/pasture land as a result of pine beetle harvest may result in domestic 
sheep coming in contact with wild sheep and potentially transferring 
disease to wild sheep.  Herbicide application is detrimental to both wild sheep and humans. 

107 Wildwood 
Volunteer 
Fire 
Department 

Bonnie Ward    

108 Wilderness 
Watch 

Wayne Biffert Protect wildlife, fish and the environment 
so future generations can enjoy hunting 
and fishing. 

We have booklets that members take with them
when they go hunting and fishing.  If a member 
sees a vehicle out in the bush, they fill out a 

 The logging of dead pine trees should be done with minimal damage to the soil and surrounding 
areas.  We are concerned that with the building of roads to access dead stands of trees, roads will be 
built without consideration for the habitat, streams, ponds, lakes and rivers that will be crossed and 
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form and leave one copy on the windshield of 
the vehicle (if possible).  Hand in one copy to 
the Conservation Officer service, and keep one 
for themselves.  Information on the form is: 
vehicle license plate information.  
Manufacture, style and color of vehicle. 
- Date, time and area. 
- Form says to have a nice day and please 
observe, record and report. 

the damage caused.  Careful consideration must be given to restore the land as quickly as possible, 
including re-forestation, removal of roads, planting of grass to reduce erosion on steep hills. 
- Wildlife and fish stocks be protected and maintained through proper management. 
- Clean air and clean water. 

109 Williams 
Lake 
Environment
al Society 

Darryl Grams To encourage and foster research and 
public education regarding environmental 
issues affecting the citizens of Williams 
Lake and surrounding regions and to 
encourage the implementation of 
appropriate policies in respect to these 
environmental issues. 

Establishing the first regional full service 
recycling and shipping centre, supporting 
school programs, air quality initiatives, bike 
routes, habitat improvement for species such as 
wood ducks and promoting water wise use.  
The society initiated and operated a long 
running community garden and has done 
various educational campaigns with respect to 
composting, anti-idling, and xeriscaping. 

The primary concern is to make some real and significant changes that start now.  The MPB is not 
likely going to be the only epidemic or disease to strike at the forests and the tree species are not the 
only aspect of the land base to consider when looking ahead.  We will need a response that is more 
encompassing to look at the “as yet to be realized” other changes that are likely coming. Solutions 
will be, multi-faceted, complex and incremental in nature.  No single source will “fix” the current 
state of affairs.  A true “long-term plan” will require not a five year nor a ten year scope but a 100 or 
500 year outlook with five year incremental steps.  A paradigm shift is necessary.  A paradigm shift 
of values and actions.  By necessity it will mean that there will be actions, costs for these actions, 
and responses that will occur that the population will need to adjust to. 
 

110 Williams 
Lake Field 
Naturalists 

Fred McMechan Maintaining the health of ecosystems, 
protecting species at risk through 
protection of their habitat, ensuring 
watershed health and stability throughout 
the region, protecting the regions 
ecosystem as they evolve related to 
climate change and resource use. 
Protecting of Scout Island Nature Centre 
habitats and maintaining this area for 
wildlife and humans. 

Members contributed to the development of the 
CCLUP and continue to give input related to 
plans for regional protected areas parks and 
goal 2 areas.  Letters are written to 
government, industry, and others expressing 
concerns and suggestions related o topics such 
as: Forest Stewardship Plans, funding of the 
Ministry of Forests, Riparian Setbacks, etc. 
The Scout Island Nature Centre has been run 
by the WLFN for 28 yrs. 

Ecological values need to be given serious consideration within overall harvesting operations.  
Concerns that inadequate funding of the MOF greatly increases the risk of poor harvesting and 
management.  The government of B.C. needs to formally recognize the reality of climate change.  
There is not adequate research related to the effects of both dead pine trees and salvage logging on 
the hydrology of watersheds.  FSP proposed by our local companies do not clearly address the 
interaction of logging and forest health issues on multiple forest values nor on their own results or 
strategies.  The effect of MPB on West Chilcotin Woodland Caribou and the eastern “mountain” 
caribou herds needs to be clarified. 
- FSP in the area covered by the CCLUP must be required to meet or exceed the standards provided 
by the local SRMP before approval by government. 
- FSP must not be approved unless they include meaningful and measurable results and strategies for 
all values included in the CCLUP. 
- Government needs to provide a stronger legal framework for meeting the objectives and strategies 
contained in local SRMP in the Cariboo-Chilcotin region. 
- FSP content requirements should be expanded to provide a more complete and understandable 
explanation of how each company intends to manage the complex of values on public lands. 
- Government agencies need to be given a stronger mandate and increased resources to monitor and 
enforce good management of all values on public forest lands. 
- Legal requirements for public notification and comment on site level plans should be restored, 
especially for areas that have important non-timber values. 

111 Williams 
Lake Harvest 
Fair 
 
 
 

Nancy 
Thompson 

  By removing large areas of infested trees from range land areas may be more susceptible to invasive 
weeds and plants.  While it will create more grazing pasture it is exposed to the risk of top soil 
erosion until new growth appears.  While I’m not sure if after the trees are felled pesticides are used, 
I do know that they will have an effect on our honey bee population and should be used in a manner 
where they will not drift into this population. 

112 Williams 
Lake 
Sportsman’s 
Association 

Jacques 
Drisdelle  

(see Wildlife Watch, same submission)   

 



 

10.4           APPENDIX IV  SYNOPSIS AND TRENDS IN INVENTORY 
 

Note:  Numbers indicates # of groups aligned with this topic 
AIR—Quality 
 
Urban air quality and human health concerns – 6 
Need carbon dioxide reductions to join the climate change effort – 4 
 
WATER—Quality and Watersheds 
 
Decline in City aquifers and the urban water future – 8 
Maintaining integrity of watersheds most important – 2 
Flooding and hydrologic changes due to MPB and large-scale salvage – 26 
Water quality – sedimentation, water temperature rise, and algae – 15 
Water quality and quantity general concern – 10 
Need water management plans for some creeks – 2 
 
ENERGY – Community Stability 
 
Use wood waste for Bio-energy production – 2 
Need overhaul of recycling programs – 1 
Need street-scaping, nature-scaping – 4 
Need to promote alternative energy – 2 
Decline in property values due to MPB – 2 
Harvesting in settled areas putting birds at risk – 1 
Need urban arts and amenities – 3 
 
ECOLOGY—Plants, Animals, Soil 
 
Limit fire control to protection of communities and structures – 9 
Need woody debris left for biodiversity – 6 
Fire risk less with dead stands – 2 
Concerned about the impacts of climate change – 22 
Logging and road impacts on invasive species – 7 
Fire risk, drought, and forest closures – 8 
Overall impacts of MPB and harvest on wildlife – 7 
Dead trees have many values and not a waste – 6 
Maintain landscape connectivity for wildlife – 9 
Concern for loss of biodiversity due to management – 11 
Wildlife habitat loss – 20 
Need increased protection of riparian areas – 9 
Concern about harvesting in riparian areas – 5 
Future susceptibility of pine plantations – 5 
Disease transfer from domestic to wild (sheep, cattle) – 2 
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MPB and climate no problem for sportsman just a change in species – 2 
Leave dead stands to natural regeneration – 2 
Need retention as prescribed by Chief Forester – 12 
Desertification possible with MPB, salvage, and climate change combined – 4 
What species to plant – 1 
MPB, harvesting, and roads create risk to mountain caribou – 6 
Impact of open pit mining – 1 
 
ECONOMY—Land and Resource Use 
 
Explore Ecosystem-Based approach to land management – 10 
Manage for resilience and adaptability – 3 
Favour Brittany Triangle Reserve – Wild Horse Preserve – 5 
Concern with CCLUP – needs update – 9 
Need retention as prescribed by Chief Forester – 12 
Protect understory for multiple values and mid-term timber supply – 12 
Short term economy overvalued at expense of the long term – 13 
Leave dead pine stands to natural processes – 10 
Should not harvest non-pine species – 8 
Road impacts and increased motorized access from accelerated harvest – 15 
Return Forest Service oversight to land management – 10 
Protect/promote wilderness tourism, heritage tourism industries – 9 
FSPs are not generating public confidence – 7 
Clear recreation trails – 1 
Aboriginal rights and participation in planning – 6 
Wood left is a waste – 2 
Need change in forest revenue stream to enhance local government – 1 
Need long-term collaborative planning – 17 
Need to grow environmental farm planning – 4 
Need sustainable organic agriculture – 2 
Concern about corporate favouritism with beetle money – 1 
Need timber access for small business – 5 
Impacts to visual quality – 2 
Reduce harvest near towns and settlements – 2 
Reduce harvest – 4 
Concerned about logging waste – 2 
Need education for planners, operators, and public – 12 



10.5 APPENDIX V  BEC ZONES AND SITE SERIES WITH ADVANCED REGENERATION  
(from Coupé, 2006).  

Regeneration in potentially MPB impacted pine leading stands of the former Cariboo Forest Region 
(most common and widespread site series) 
BGC 
unit 

approx. 
area in 
CFR 

Ranking
¹ 

site 
series 

Commonly 
planted 
spp. 

ingress spp. 
(natural regen.) 
post harvest 

advance 
regen. spp. 

Comments 

ESSFwc
3 

199,631 4 02 Se, Pl Bl Bl Pl uncommon, mostly restricted to dry sites at lower 
elevations 

    
ESSFwk
1 

323,397 4 03 Se, Pl Se, Bl Bl(Se) Pl not abundant and mostly in mixed spp. stands 

   01 Se, Pl Se, Bl Bl, Se 
    

ESSFxc 11,127 3 05 Pl Pl, Se, Bl Bl, Se relatively small area in former Cariboo Forest Region (100 
Mile House TSA) 

   06 Pl Pl, Se, Bl Bl, Se 
   01 Pl, Se Bl, Se, Pl Bl, Se 
   07 Se, Pl Bl, Se   Bl, Se 
    

ESSFxv
1 

290,389 1 04 Pl, Pl, (Pa) Bl (Pl, Pa) 

   05 Pl, Pl, Bl (Pa) Pl, Bl (Pa) 
   01 Pl, Se Pl, Bl, Se Bl, (Se) 
   07 Pl, Se Bl, (Pl, Se) Bl, Se 
    

ESSFxv
2 

94,980 2 04 Pl,   Pl, Bl,( Pa) Bl, Pl, (Pa) 

   06 Pl,(Se) Bl,Se (Pl) Bl (Se,Pl) 
   01 Pl, Se BL, Pl Bl, (Pl, Se) 
   07 Se, Pl Bl, Se, (Pl) Bl, Se 
    

ESSFdc
2 

18,460 4 05 Pl, Se Pl, Se, Bl Se, Bl relatively small area in former Cariboo Forest Region (100 
Mile House TSA); Pl commonly in mixed spp. stands 

   01 Se, Pl Se, Bl, (Pl) Se, Bl 
Regeneration in potentially MPB impacted pine leading stands of the former Cariboo Forest Region 
(most common and widespread site series) 
BGC 
unit 

approx. 
area in 
CFR 

Ranking
¹ 

site 
series 

Commonly 
planted 
spp. 

ingress spp. 
(natural regen.) 
post harvest 

advance 
regen. spp. 

Comments 



    
ESSFmv
1 

1,075 3 01 Se, Bl Se, Bl Se, Bl relatively small area in former Cariboo Forest Region 
(Quesnel TSA) 

    
ICHdk 34,650 2 04 Pl, Fd Pl, Fd, Cw, Bl Bl, Cw 

   01 Pl, Fd, Sx Fd, Cw, Bl (At, 
Ep) 

Cw, Bl, Sx 

   05 Pl, Sx, (Fd) Sx, Bl, (Cw) Sx, Bl, (Cw) 
   06 Sx, Pl (Fd) Bl, Sx, Cw, (Act, 

Ep) 
Sx, Bl, (Cw) 

   07 Sx, Pl (Fd) Bl, Sx, (Act, Ep) Bl, Sx 
    

ICHmk3 109,681 2 03 Fd, Pl Fd, Pl Fd, Cw, Sx Pl most commonly in mixed spp. stands 

   01 Fd, Pl, Sx Cw, Bl (Sx)(At, 
Ep) 

Bl, Cw, (Sx) 

    
ICHmw2 4,844 3  

    
ICHwk2 203,838 4 04 Fd, Pl Fd, Hw (Pl), (Ep, 

Act) 
Hw, Bl Pl mostly in mixed spp. stands 

   01 Fd, Pl, Sx Hw, Cw, Bl, 
Sx(Ep, Act) 

Hw, Cw, Bl 

    
    

ICHwk4 64,982 4 (2) 04 Pl Hw, Bl, Sx (Pl) Hw, Se Pl more common here than in ICHwk2 

   05 Fd, Pl Hw, Fd, (Pl) Hw, Bl 
   01 Fd, Pl, Sx Hw, Cw, Bl, 

Sx(Ep, Act) 
Hw, Cw, Bl 

    
 
 
Regeneration in potentially MPB impacted pine leading stands of the former Cariboo Forest Region 
(most common and widespread site series) 
BGC 
unit 

approx. 
area in 
CFR 

Ranking
¹ 

site 
series 

Commonly 
planted 
spp. 

ingress spp. 
(natural regen.) 
post harvest 

advance 
regen. spp. 

Comments 

IDFdk3 
 
 

891,466 
 
 

1 
 
 

06 
 
 

Pl, Fd 
 
 

Pl, Fd 
 
 

Fd 
 
 

most stands mesic and drier in IDFdk3 commonly left to 
naturally regenerate 

 
   

 
01 Pl, Fd Fd, Pl, (At) Fd 
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   07 Sx, Fd, Pl Fd, Sx Fd, Sx 
    

IDFdk4 403,136 1 01 Pl, Fd Fd, Pl Fd, (Pl) * most stands mesic and drier in IDFdk4 commonly left to 
naturally regenerate 

   08 Sx, Pl Pl, Sx Sx 
    
    

IDFxm 244,605 4 03 Pl Pl Fd * most stands mesic and drier in IDFxm commonly left to 
naturally regenerate;  Pl mostly absent from valley portions of 
IDFxm 

   01b Pl, Fd Pl At Pl, Fd 
    

IDFdw 102,127 2  no site series classification availble at this time but does 
containg significant area of Pl stands 

    
IDFmw2 15,299 3 01 Fd, Pl Fd, Pl, Cw, (Ep) Fd, Cw. (Sx) small area with condsiderable private land 

    
IDFxw* 34,497 3 01 Fd Fd, Py Fd (Py) * most stands mesic and drier in IDFxw commonly left to 

naturally regenerate;  no Pl but significant Py mortality due to 
MPB 

    
MSdc2 43,471 3 03 Pl, Fd Fd, Pl Fd, Bl 

   01 Pl, Sx Bl, Pl, Sx Bl, Sx 
   05 Pl, Sx Bl, Pl, Sx Bl, sx 

Regeneration in potentially MPB impacted pine leading stands of the former Cariboo Forest Region 
(most common and widespread site series) 
BGC 
unit 

approx. 
area in 
CFR 

Ranking
¹ 

site 
series 

Commonly 
planted 
spp. 

ingress spp. 
(natural regen.) 
post harvest 

advance 
regen. spp. 

Comments 

    
MSdv 36,443 3 04 Pl Pl, Bl Bl  little harvesting to date 

   05 Pl Pl, Bl Bl 
   01 Pl, Sx Pl, Bl Bl, Sx 
    

MSxk 60,849 2 05 Pl,(Fd) Pl (Fd) Sx, Bl more than one variant pending in new classification,  most of 
MSxk in the former CFR has little Fd 

   01 Pl, Sx (Fd) Pl, Sx Sx, Bl 
   06 Pl, Sx (Fd) Pl, Sx Sx, Bl 
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   08 Pl, Sx Sx, Bl Sx, Bl 
    

MSxv 859,181 1 04 Pl Pl, Sx Sx, (Bl) some mesic and drier ecosystems left to naturally regenerate

   05 Pl, Sx Pl, Sx, BL Sx, BL 
   01 Pl, Sx Pl, Sx (Bl) Sx, (Bl) 
   06 Sx, Pl Sx, Pl, (Bl) Sx, (Bl) 
   07 Sx, Pl Sx, Pl (Bl) Sx, (Bl) 
    

SBPSdc 390,858 1 03 Pl,   Pl, (Sx) Pl, (Sx) * many stands mesic and drier in SBPSdc commonly left to 
naturally regenerate 

   01 Pl Pl, (Sx) Sx, (Pl) 
   04 Sx, Pl Sx, Sb, Pl Sx, Sb 
   05 Sx, Pl Sx 
    

SBPSm
c 

145,293 2 01 Pl, Sx Pl, Sx Sx very little harvesting experience in former CFR portion of the 
subzone; area only recently being harvested 

   04 Sx, Pl Sx, Pl Sx 
    

 
 
Regeneration in potentially MPB impacted pine leading stands of the former Cariboo Forest Region 
(most common and widespread site series) 
BGC 
unit 

approx. 
area in 
CFR 

Ranking
¹ 

site 
series 

Commonly 
planted 
spp. 

ingress spp. 
(natural regen.) 
post harvest 

advance 
regen. spp. 

Comments 

    
SBPSm
k 

484,530 1 04 Pl Pl, Sx Sx * many stands mesic and drier in SBPSmk commonly left to 
naturally regenerate 

   01 Pl, Sx Pl, Sx Sx 
   06 Sx, Pl Sx, Pl Sx 
    

SBPSxc 1,118,96
3 

1 02 Pl Pl Pl * most stands mesic and drier in SBPSxc commonly left to 
naturally regenerate;  

   01 Pl Pl Pl, (Sx) 
   03 Pl Pl, Sx Sx 
   04 Pl, Sx Sx, Pl Sx 
    

SBSdw1 371,605 1 04 Pl, Fd Pl, Fd Fd mix of artificial and natural regeneration on mesic and drier 
sites; mixed species stands common 
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   01 Pl, Fd, (Sx) Fd, Pl, Sx Fd, Sx, (Bl) 
   07 Pl, Sx, (Fd) Pl, Sx Sx, (Bl) 
    

SBSdw2 289,312 1 06 Pl, Fd Pl, Fd Fd mix of artificial and natural regeneration on mesic and drier 
sites; mixed species stands less common 

   01 Pl, Fd, (Sx) Pl, Fd, (Sx) Fd, (Sx) 
   07 Pl Pl, Sb, Sx Sx, Sb 
    

SBSmc1 43,646 3 03 Pl, (Fd) Fd, Pl Fd central part of BGC unit lacks Fd 

   04 Pl, Sx Sx, Bl, (Pl) Sx, Bl 
   01 Sx, Pl Sx, Bl, (Pl) Bl, Sx 
   06 Sx, Pl Sx, Bl Sx, Bl 
    

SBSmc2 111,110 2 02 Pl Pl Pl, Sx a high proportion of the BGC unit is harvested 

   01 Pl, Sx Pl, Sx Sx, Bl 
Regeneration in potentially MPB impacted pine leading stands of the former Cariboo Forest Region 
(most common and widespread site series) 
BGC 
unit 

approx. 
area in 
CFR 

Ranking
¹ 

site 
series 

Commonly 
planted 
spp. 

ingress spp. 
(natural regen.) 
post harvest 

advance 
regen. spp. 

Comments 

   04 Pl, Sx Pl, Sx Sx, Bl 
   06 Sx, Pl Sx, (Pl) Sx, Bl 
    

SBSmc3 23,587 3 03 Pl Pl, Sx Bl, Sx, (Pl) small area in west Quesnel TSA 

   04 Pl Pl, Sx Sx  
   01 Pl, Sx Sx, (Pl) Sx, Bl 
   05 Pl,Sx Pl, Sx, (Sb) Sx, Sb 
   06 Pl, Sx Sx, (Pl) Sx, Bl 
    

SBSmh 86,263 4 03 Pl, Fd Pl, Fd Fd Pl is very uncommon in SBSmh and mostly restricted to 
SBSmh/03 

    
SBSmm 9,526 3 06 Pl, Sx Pl, Sx Sx, Bl very small area in 100 Mile TSA 

   01 Pl, Sx Sx, Pl, Bl Sx, Bl 
    

SBSmw 138,976 2 04 Fd, Pl Fd, Pl Bl  much of the BGC unit has been harvested and is in 2nd 
growth with lots of younger Pl stands 

   01 Pl, Fd, Sx Fd, Sx, Bl Bl, Sx 
   11 Pl, Sx Pl, Sx, Bl Bl, Sx 
   05 Sx, Pl Sx, Bl, Pl Sx, Bl 
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   06 Sx, Pl Sx, Bl (Pl) Sx, Bl 
    

SBSwk1 158,821 2 03 Pl Sx, Bl, Pl Bl, Sx many mixed spp. stands 
   05 Pl Sx, Bl, Pl Bl, Sx 
   01 Sx, Pl Sx, Bl (Pl) Bl, Sx 
   06 Sx, (Pl)  Sx, Bl Bl, Sx 
    
    
    
 
 

   

Ranking: 1 = relatively large BGC units with high proportion of Pl leading stands  
 2 =  medium sized BGC units with higher proportion of landscape with Pl leading stands 
 3 = BGC units with small area in former CFR but with high to moderate proportion of landscape in Pl leading stands 
 4 = BGC units with variable area in former CFR  with low proportion of landscape in Pl leading stands 
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    



 

10.6  APPENDIX VI  PROJECTS OF ECOPERTH—CURRENT, PAST, FUTURE 
(compiled from the ecoPerth website: http://www.ecoperth.on.ca/)  

CURRENT PROJECTS ( 
Building Current Building Projects 

Rainwater Conservation 
Program 

Rain barrels have been made available to the public. 

A Bright Idea 

Good qualilty 15 watt compact fluorescent light bulbs come gift 
wrapped!  

Soap Bubble Greenhouse 

Environmentally-friendly soap bubbles to shade and insulate 
greenhouses. 

Solar Domestic Hot Water 
Systems 

A bulk order allows systems to be installed at a substantial discount to 
residents. 

Municipal Building Energy 
Retrofits 

An Energy Service Company has been selected to work with the town, 
businesses and institutions for energy efficient retrofitting.  

EnerGuide for Houses 

A local contractor has been certified and equipped to provide 
"EnerGuide for Houses" audits with computerized blower-door 
equipment. 

Christmas Light Timers 

Downtown Christmas lights have been put on timers. Now there's a 
bright idea! 

Energy Conservation 

We all learned something about energy conservation during the blackout, 
but the trick will be to not forget what we learned. What actions did you 
take? 

Relamping Project 
TBA 

  

Green Current Green Projects 
Truckload Tree Sale 

A buck and a quarter a tree, they're almost free!! 
Farm Gate Sales 

Encouraging small local growers, and reducing the distance food travels.

The ecoPerth Recipe Column 

Providing recipes, storage tips and nutritional information about 
currently available local produce. 

Towpath Plantings 
Encouraging a corridor for humans and animals along the Tay. 

Local Flavour Campaign 

Encouraging local food retailers and restaurants to feature locally grown 
food. 

Pesticide Free Naturally 
Campaign 

Shows people how to wean their lawn off drugs, and encourages them to 
promote that with a lawn sign. 

Reel Mower Promotion 

reel mowers are available for trials and demonstrations with a discount 
coupon also available. 

Local Food Box 

Local growers and consumers have been brought together via Food Box 
Programs and increased space at local retailers. 

Roll Over To Clover 

EcoPerth is encouraging people to over seed their lawns with White 
Dutch Clover. It's drought-resistant, hardy, outcompetes weeds, and adds 
nitrogen. What's not to like? 

Local Flavour Businesses 
By supporting restaurants, bakeries, and grocers that use local produce, 

http://www.ecoperth.on.ca/
http://www.ecoperth.on.ca/Projects/building/current/rainbarrels.html
http://www.ecoperth.on.ca/Projects/building/current/rainbarrels.html
http://www.ecoperth.on.ca/Projects/building/current/lights.html
http://www.ecoperth.on.ca/Projects/building/current/soapbubble.html
http://www.ecoperth.on.ca/Projects/building/current/solarhotwater.html
http://www.ecoperth.on.ca/Projects/building/current/solarhotwater.html
http://www.ecoperth.on.ca/Projects/building/current/retrofit.html
http://www.ecoperth.on.ca/Projects/building/current/retrofit.html
http://www.ecoperth.on.ca/Projects/building/current/energuide.html
http://www.ecoperth.on.ca/Projects/building/current/xmastimer.html
http://www.ecoperth.on.ca/Projects/building/current/energyconservation.html
http://www.ecoperth.on.ca/Projects/building/current/relamping.html
http://www.ecoperth.on.ca/Projects/green/current/treesale.html
http://www.ecoperth.on.ca/Projects/Farmgate/farmgateframe.html
http://www.ecoperth.on.ca/recipeframe.html
http://www.ecoperth.on.ca/Projects/green/current/towpath_planting.html
http://www.ecoperth.on.ca/Projects/green/current/localflav.html
http://www.ecoperth.on.ca/Projects/green/current/pesticidefree.html
http://www.ecoperth.on.ca/Projects/green/current/pesticidefree.html
http://www.ecoperth.on.ca/Projects/green/current/reelmower.html
http://www.ecoperth.on.ca/Projects/green/current/foodbox.html
http://www.ecoperth.on.ca/Projects/green/current/clover.html
http://www.ecoperth.on.ca/Projects/green/current/localbusiness.html


 

we are not only supporting them but also the farms and growers whose 
goods they use.  

Shoreline Naturalization 
TBA  

  

Transportation Current Transportation Projects 

ecoRide 

This will start as a local bulletin board where you can list rides 
wanted/offered, and find a match that works for you, and hopefully 
become more sophisticated with time. We would also provide links to 
other carpool websites. 

Green Shift 
Helping us to find alternatives to the conventional family cars  

Perth Bicycle Users Group 
"PBUG" 

A group formed to promote bicycles as an alternative transportation 
system.  

Bicycle Salvage at the 
Landfill Site 

An area established at the landfill site where old bikes are left and can be 
reclaimed or used for parts. 

Tire pressure clinics 

Tires are checked and inflated to proper pressure and literature on 
energy-efficient driving habits distributed. 

Anti-Idling Signage 
No-idling signs installed at the rail crossings in town. 

Commuter Bus 

Did you know there is a daily commuter bus running from Perth to 
Ottawa and back? 

  

Communication Current Communication Projects 
Polar Bear Plunge 

The recipient of pledges for the January 1, 2004 plunge is ecoPerth. 

First Class across Canada 

Two of Perth's grade four classes are racing their way across Canada! 
Well ... sort of. 

Personal Action Pledge 

A survey, feedback, and action card to prompt individual/household 
action. 

Speaking Engagements 

Presentations to various age groups and organizations on climate change 
and ecoPerth activities. 

Kyoto and You 
A look at both the big and baby steps we can do help in the effort. 

Tay River EcoFest 
A great open air fest celebrating stewardship.  

Awards and Recogition 

ecoPerth gets Perth, Ontario named as a top three finalist in Energy 
Efficiency Awards. 

Green Link 

Helping people to access green products and services, including “green” 
power. 

Neighbourhood ecoPerth Bringing neighbourhoods together in joint green projects. 
 

 
 

PAST PROJECTS 
Past Building Projects 

Front Yard Tree Shading 

The Town provides larger sized 
front yard trees each spring, if 
they are planted for shading and 
energy-efficiency. 
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http://www.ecoperth.on.ca/Projects/green/current/shoreline.html
http://www.ecoperth.on.ca/rideframe.html
http://www.ecoperth.on.ca/Projects/transportation/current/GreenShift.html
http://www.ecoperth.on.ca/Projects/transportation/current/pbug.html
http://www.ecoperth.on.ca/Projects/transportation/current/pbug.html
http://www.ecoperth.on.ca/Projects/transportation/current/bikesalv.html
http://www.ecoperth.on.ca/Projects/transportation/current/bikesalv.html
http://www.ecoperth.on.ca/Projects/transportation/current/tirepressure.html
http://www.ecoperth.on.ca/Projects/transportation/current/anti_idling.html
http://www.ecoperth.on.ca/Projects/transportation/current/commuterbus.html
http://www.ecoperth.on.ca/Projects/communication/current/polar.html
http://www.ecoperth.on.ca/Projects/communication/current/firstclass.html
http://www.ecoperth.on.ca/Projects/communication/current/personal_pledge.html
http://www.ecoperth.on.ca/Projects/communication/current/speakers.html
http://www.ecoperth.on.ca/kyotoframe.html
http://www.ecoperth.on.ca/Projects/communication/current/TREF.html
http://www.ecoperth.on.ca/Projects/communication/current/awards.html
http://www.ecoperth.on.ca/Projects/communication/current/greenlink.html
http://www.ecoperth.on.ca/Projects/communication/current/neighbourhood.html
http://www.ecoperth.on.ca/Projects/building/past/treeshading.html


 

District Heating/Combined Heat & Power 

Investigation of potential for a 
district heating/cooling system 
for the town. 

Community Energy-Efficiency Fund 

A sustainable system of low 
interest loans made available for 
energy-efficient initiatives. 

Air-conditioning Shading Program 

Local contractors are provided 
with coupons for a free shrub to 
shade air conditioners of past 
and future clients. 

Water Saver Program 

Rebates are available to any 
person with a water account with 
the Town of Perth for up to $100 
to cover the cost of purchase 
and/or installation of a water 
conservation device. 

  

Green Past Green Projects 

Naturalizing schoolyard 

ecoPerth is working with a local 
elementary school that is 
naturalizing a significant portion 
of their schoolyard. 

Tree replacement Program 

To replace trees lost or damaged 
in the ice storm. ecoPerth, with 
the Town, is providing watering 
and mulching service to 
replacement trees.  

Stewart Park Naturalization Demo 

An area within the park was 
slated for indigenous planting 

ecoPerth Park 

Local volunteers planted a dense 
small urban forest in the heart of 
the town using indigenous 
species, where trees can be 
thinned out for local projects. 

  

Transportation Past Transportation 
Projects 

Walk To Work Campaign 

Promoting the joy of walking is 
just the first step. 

  

Communication Past Communication 
Projects 

Perth Fair and Parade 

ecoPerth is actively involved in 
the Perth Fair and parade with a 
bold display and a Honda Insight 
hybrid vehicle 

Climate Change—What. Me Worry? 

Henry Hengeveld will give a 
dynamic presentation on climate 
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http://www.ecoperth.on.ca/Projects/building/past/districtheat_power.html
http://www.ecoperth.on.ca/Projects/building/past/energy_eff_fund.html
http://www.ecoperth.on.ca/Projects/building/past/aircoshading.html
http://www.ecoperth.on.ca/Projects/building/past/watersaver.html
http://www.ecoperth.on.ca/Projects/green/past/schoolyard.html
http://www.ecoperth.on.ca/Projects/green/past/treereplacement.html
http://www.ecoperth.on.ca/Projects/green/past/stewartpark.html
http://www.ecoperth.on.ca/Projects/green/past/ecopark.html
http://www.ecoperth.on.ca/Projects/transportation/past/walktowork.html
http://www.ecoperth.on.ca/Projects/communication/past/perthfair.html
http://www.ecoperth.on.ca/Projects/communication/past/climate.html


 

change to the community. 

Biweekly Newspaper Column 

A regular column in the Perth 
Courier on different aspects of 
climate change and related 
ecoPerth projects. 

Living with Renewable Energy 

Bill Kemp, expert in renewable 
energy, is the author of The 
Renewable Energy Handbook 
for Homeowners, will be hosting 
a talk at the Perth Council 
Chambers, 2nd floor of the Perth 
Town Hall, from 7:00 to 9:00 
pm, Thursday, Feb 12, 2004. 

ecoPerth’s Earth Day Photo Competition 

ecoPerth is looking for photos of 
plastic bags in “inappropriate 
situations". 

ecoNotes 

Welcome to ecoNotes, a series 
of monthly articles letting you 
know what we are up to at 
ecoPerth and how you can 
participate. 

Nature Challenge
Take the challenge, helping the 
message about climate change 
get to decision makers. 

 

 
 

FUTURE PROJECTS 
Future Building Projects 

Haggart Dam Micro-Hydro 

Building a microhydro dam into 
proposed Tay River control 
structures project for the Town of 
Perth to provide green power. 

Clean Wood Burning 

Promoting greater use of wood-
burning for residential heating 
and the use of certified 
sustainable woodlots. 

Weatherizing 

Identifying leaks in the average 
house with a simple testing 
procedure and organizing a 
program for fixing these 
problems at an affordable cost. 

  

Green Future Green Projects 

Pesticide Survey and Bylaws 

Building on the pesticide 
workshop we held in the fall of 
2002, we are in the process of 
setting up an on-line 
questionnaire/survey on attitudes 
towards pesticide regulations, as 
well as working with 
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municipalities interested in 
implementing pesticide 
regulations. 

  

Transportation Future Transportation 
Projects 

Car Pool Parking 

We want to work with the Town 
to establish some incentives for 
car-poolers in terms of 
preferential parking. 

Virtual Car 

This allows groups of people to 
share a car. It is working 
successfully in Ottawa and other 
cities, but if weget the critical 
mass we need, we can make it 
happen here. 

  

Communication Future Communication 
Projects 

Green Gifts 

Promoting green actions and 
products at displays and floats 
and other community events 
and parades. 

On-Line Pledge 

We want to take our Personal 
Action Pledge, update it, and set 
itup so you can fill it out on-line 
so you can addour action to a 
community database. This would 
also include links to climate 
change calculators and ecological 
footprint calculator websites. 

Enviro Quotes 

A database of interesting 
quotes and facts related to the 
environmental, accessed 
through the website. Do you 
know of a good book or 
website that would have such 
facts that we could access? 

Kyoto Celebration

We are looking at having a dance 
sometime in the new year to 
celebrate Canada's ratification of 
the Kyoto Accord. No preaching, 
just celebrating. 
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10.7 APPENDIX VII GRASSLAND ECOSYSTEMS OF THE CARIBOO-CHILCOTIN 
 

Grassland Ecosystems of the Cariboo-Chilcotin: An Overview 
Prepared for The Cariboo-Chilcotin Beetle Action Coalition, Conservation Sector Strategy, November 2007 

By Richard Case and Ordell Steen 
 
 

Introduction 
 
Grasslands are open landscapes with warm, dry climates where grasses and dryland shrubs such as big 
sagebrush dominate the vegetation and there are few trees.  Grasses are abundant because they are better 
adapted than trees to survive summer drought and then regrow when moisture is available.  Like forests, 
grasslands are ecological systems consisting of living organisms and their physical environment (soil, 
water, air).  They are shaped over time by the local climate, soil parent materials, variations in 
topography, disturbances such as fire and floods, and by the organisms that live within them (native as 
well as introduced).   
 
There are three major ecosystems within the grasslands of the Cariboo-Chilcotin: Lower Grasslands, 
Middle Grasslands, and Upper Grasslands (Spilsbury and Tisdale 1944, Cannings and Cannings 1996, 
Wikeem and Wikeem 2004).  The Lower Grassland has the hottest and driest climate and, in undisturbed 
condition, is dominated primarily by bluebunch wheatgrass and big sagebrush.  Prickly-pear cactus is 
common.  The Middle Grasslands contains little or no big sagebrush and prickly-pear cactus is less 
common.  The Middle Grasslands are dominated principally by bluebunch wheatgrass, needle-and-thread 
grass, and junegrass, as well as many broad-leaved flowering plants.  It is extensive in the Churn Creek 
Protected Area and Junction Sheep Range Provincial Park (BC Parks 2000, BC MOE Stewardship 
Division 2006).  The Upper Grassland is a transition between the lower elevation grasslands and the 
Douglas-fir and lodgepole pine forests of higher elevations.  It has the coolest, most moist climate of the 
three major grassland ecosystems and vegetation abundance and growth is generally greater than at lower 
elevations.  The short-awned porcupinegrass-spreading needlegrass ecosystem is common here and is 
unique to the Cariboo-Chilcotin.  Mean annual rainfall and temperature in the three grassland ecosystems 
ranges from 33 cm and 5.9 °C in the Lower Grasslands to about 40 cm and 4.0 °C in the Upper 
Grasslands (pers. comm. Ray Coupé, Research Ecologist, Min. Forests and Range, Southern Interior 
Forest Region). 
 
The Cariboo-Chilcotin grasslands, like those of more southern areas of B.C., are northern extentions of 
the intermountain grasslands of the western U.S (Wikeem and Wikeem 2004).  Together, these grasslands 
comprise one of the major grassland types of North America, known as the bunchgrass or sagebrush-
bunchgrass grassland, which is distinct from those of Alberta and other areas of the Great Plains.   
 
Grasslands of the Cariboo-Chilcotin are relatively unique in the world because they are still relatively 
natural and unaffected by agricultural cultivation, noxious weeds, and urban expansion.  They are yet 
about 95% intact.  In comparison, only about 1% of the intermountain grasslands of the northwest U.S. 
are said to remain in natural condition (World Wildlife Fund 2001).  Globally, temperate grasslands are 
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the most altered and threatened major ecosystem in every country where they occur, including Canada 
(Henwood 1998). 
 
Cariboo-Chilcotin grassland ecosystems include wetlands, riparian areas, ponds and lakes, aspen stands, 
and small coniferous forests, within the upland grassland matrix.  The rich diversity of ecosystems 
provides habitat for a rich diversity of species (Chutter 1997).  Hooper and Pitt (1994) identified 276 
vertebrate species that are associated with grasslands.  Riparian and low shrub-bunchgrass habitats 
provide habitat for a larger number of endangered and vulnerable species than do other grassland habitats.   
 
Although grasslands occupy less than 1% of the province, more than 30% of B.C.’s vulnerable and 
threatened vertebrate species are associated with grasslands.  Notable species include prairie falcon, long-
billed curlew, Columbia sharp-tailed grouse, upland sandpiper, Lewis’s woodpecker, Swainson’s hawk, 
flammulated owl, pallid bat, fringed myotis, bobolink, gopher snake, and the badger (Hooper and Pitt 
1994).  In addition, more than 40% of the plant species of B.C. occur in the grassland landscape (Wikeem 
and Wikeem 2004).  
 
An important feature the Cariboo-Chilcotin grasslands is the cryptogamic crust that grows over the soil 
surface between the bunchgrasses and other vascular plants.  This crust-like community is comprised of 
bacteria, algae, lichens, mosses, fungi, and liverworts and is vital to ecosystem function (USDI and BLM 
2001, Iverson 2004).  It improves soil structure, water infiltration, and water retention and reduces water 
and wind erosion by protecting and binding soil particles together.  Several species of the crust extract 
nitrogen from the air and add it to the soil in a form usable by plants, including grasses.  Within a square 
metre of the crust and the soil beneath, there may be more than one thousand different species which 
perform important ecosystem functions, including nutrient cycling.  The crust also impedes the 
establishment of invasive weeds and helps protect biodiversity by providing resources for many small 
plants and animals.  Cryptogamic crusts are extremely sensitive to trampling and can be easily destroyed 
by off-road vehicles, bikes, hikers, ATV’s, and heavy grazing.  In many places in the Lower and Middle 
grasslands, the cryptogamic crust has been depleted by trampling.  Research has shown that destroyed 
cryptogramic crusts can take from a few years to several decades to recover.   
 
Much more information about grassland ecology is available on the Grasslands Conservation Council of 
B.C. website (www.bcgrasslands.org) where illustrative diagrams discuss many facets of grasslands 
including ecosystem processes, energy flow, water cycling, the role of fire, the grassland food chain, 
nutrient cycling, physiology and growth of plants, wildlife and their habitats, parent materials and soil, 
grassland geology, grassland communities, and includes links to programs and projects initiated by the 
council. 
 
Processes that have shaped the grasslands following the last ice age 
 
Grasslands emerged and expanded in British Columbia following retreat of the glaciers at the end of the 
last ice age, about 10,000 years ago (Cannings and Cannings 1996, Iverson 2004).  Grasslands reached 
their greatest extent about 7,000 years ago during a climatically warm period.  At this time, they extended 
further north and to higher elevations than they do today.   
 
Under a natural disturbance regime grasslands, like forests, were maintained in a mosaic of different 
community stages (early to climax communities) by a combination of fires, floods, grazing by ungulates 
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and small scale disturbances by a wide variety of native fauna.  These disturbances created a grassland 
community supporting a wide variety of native plant and animal species, ecosystems, and processes 
across the landscape.   
 
Fire for example has played an important role in the extent and functioning of grassland ecosystems.  
Records contained in fire scars on old trees suggest that grasslands have burned frequently, on average, 
probably every 10 - 20 years (Iverson 2004).  Many of the fires were probably started by First Nations 
people to increase the abundance and growth of food and medicinal plants and also to attract game 
animals to the new growth following fire.  The effects of fires on grassland extent was greatest in the 
Upper Grasslands, where the climate is sufficiently moist and cool that trees can establish on many sites.  
Frequent fires maintained these grasslands by killing newly established trees before they could become 
sufficiently tall and thick-barked to survive a grass fire.  By 1900, fire frequency had decreased as cattle 
grazing removed the fine fuels necessary to carry fire and aboriginal peoples were restricted from burning 
practices.  By the 1950’s, the B.C. Forest Service had developed an effective fire suppression program 
that further reduced fire occurrence.  In the absence of fire, forests began to invade many of the Upper 
and Middle grasslands. 
 
Ranches were established on the Cariboo-Chilcotin grasslands in the late 1850’s and 1860’s to supply 
beef to the Cariboo gold rush and to the increasing urban population in southern B.C (Fraser 1996, 
Wikeem and Wikeem 2004, Bawtree 2005).  The number of livestock on the grasslands continued to 
increase in the following years and, prior to 1930, grazing was largely unrestricted.  Season-long grazing 
by large herds led to substantial deterioration of the grasslands and by the 1920’s, grazing intensity was 
so great that many grasslands were reduced to little more than pounded dirt with a few low-growing 
plants such as pasture sage.  Poor range condition reduced livestock production as well as wildlife habitat 
(Forest Practices Board 2007).  By the 1930’s, widespread recognition of the poor condition of the 
grassland range led to the establishment of fences and the beginnings of an allocation of grassland forage 
on crown land.  In the 1960’s, when fences were well established, the B.C. Forest Service Range program 
reduced allowable livestock numbers and restricted the timing of grazing through tenures on crown range.  
Season-long grazing was no longer allowed and the grassland continued to improve.  In the Cariboo-
Chilcotin, the invasion of weeds during the period of overuse was much less than in more southern parts 
of B.C. and in the U.S., allowing native grasses and other plants to regain dominance of the grassland.  
 
The following table outlines key dates and activities that have shaped grassland conditions in the 
Cariboo-Chilcotin. 
 

Some key dates in the history of the Cariboo-Chilcotin grasslands 
10,000 yrs ago Last ice age ends, glaciers retreat, grasslands emerge 
7,000 – 5000 yrs 
ago 

Grasslands reach their greatest extent, expanding in response to a warm climate 

5,000 – 3,000 yrs 
ago 

Warming trend lessens, grasslands decreases to approximately their current extent 

1858 Cariboo Gold Rush initiates the beginning of extensive livestock grazing in the grasslands. 
1885 CPR built, increasing the demand for meat and agricultural products 
1870 - 80 All natural grasslands of interior claimed;  unrestricted livestock grazing leads to substantial 

grassland deterioration 
1914 - 1918 World War 1 increases the demand for cattle and horses leading to increasing livestock use of 

grasslands and an invasion of annual weeds.   
 

1920 Ranchers demand remediation for poor grassland condition but recognize that intense, season-
long grazing has resulted in substantial grassland deterioration 
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1930 Better grazing management regimes based on fencing and forage allocations are introduced but 
the depression and droughts drive down prices, hampering restoration. 

1939 - 45 World War 2 increases the demand for meat. 
1947 Federal Agriculture Research Station established in Kamloops with emphasis on livestock health 

and nutrition, improving range condition, and insect pests 
1960’s B.C. Forest Service Range program reduces allowable livestock numbers and grazing periods on 

crown range, resulting in reduced livestock use and improving condition of grasslands; range 
program continues to monitor grassland condition and use, including through range exclosures 

1973 Agricultural Land Reserve Act passed in BC Legislature 
1980 Grassland management principles are better understood and improved livestock management 

practices result in continued improvement of grassland and riparian ecosystems. 
1982 Grassland symposium held in Kamloops leads to important strides in understanding grassland 

ecosystems. 
1995/1996 Cariboo-Chilcotin Land Use Plan:  Churn Creek Protected Area and and Junction Sheep Range 

Provincial Park established; livestock number and biodiversity targets set for grasslands 
1996 Formation of the Grasslands Conservation Council of British Columbia, 
1999 Conference on species at risk held in Kamloops 
2000/2001 Grassland benchmark area, proposed by Cariboo-Chilcotin Grassland Strategy Working Group, is 

endorsed by Interagency Management Committee; Working Group releases report on forest 
encroachment, establishment of grassland benchmark area, and management guidelines for 
benchmark area; benchmark area is to be managed in perpetuity as grassland. 

2006 Grassland restoration operations committee established and receives provincial funding for 
grassland ecosystem restoration (primarily forest encroachment control within benchmark area); 
operational restoration projects initiated in Chilcotin. 

 
 
Grasslands—Conservation Issues 
 
The Cariboo-Chilcotin grasslands are a major contributor to biodiversity in British Columbia.  Although 
they occupy less than 2% of the Cariboo-Chilcotin area they support more than 30% of provincial species 
of concern (Hooper and Pitt 1994).  They also contain ecosystems found nowhere else. 
 
The Cariboo-Chilcotin Land Use Plan (Government of B.C. 1995) strategy for grassland conservation 
requires safeguarding of grassland riparian habitats and maintenance of climax and late seral (near 
climax) grassland ecosystem targets described by the Forest Practices Code - Biodiversity Guidebook 
(1995).  These targets are >12% climax and >85% late seral/climax combined.  Climax and late seral 
grasslands provide important habitat for many vulnerable and endangered species.  One characteristic of 
late seral and climax grasslands is an intact cryptogamic crust.   Hooper and Pitt (1994) suggest that “old 
growth grasslands are already significantly scarcer than old growth forests in B.C. due to scarcity of 
grasslands overall and their historical use.  They go on to say that perhaps the best opportunities to 
recover biodiversity associated with grasslands in B.C. are in the Cariboo-Chilcotin where development 
and human populations are low relative to other grasslands in the Province. 
 
Key threats to Cariboo-Chilcotin grasslands include loss of fire regimes that maintain grasslands, the 
resultant forest encroachment and ingrowth, invasive plants, abusive recreation, inappropriate grazing 
practices, intensive agriculture, and urban development.  The need for grassland conservation is 
highlighted by the fact that grasslands: 

• are British Columbia’s most endangered major ecosystem; 
• have more endangered and vulnerable species that any other major ecosystem in B.C.; 
• are fragile and particularly susceptible to damage by human activities. 

A holistic ecosystem approach is essential for grassland conservation to be effective.  Conservation issues 
are discussed below and include:  
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• Forest encroachment,  
• Forest ingrowth,  
• Invasive Plants,  
• Abusive Recreation,  
• Inappropriate Grazing Practices,  
• Intensive Agriculture, and 
• Urban Development. 

 
Forest encroachment 
Many grassland sites, especially in the Upper and Middle Grasslands can support trees as well as grass 
and are therefore highly susceptible to forest encroachment.  Before the arrival of Europeans, frequent 
fires would maintain these sites as grassland by killing young trees that established, especially in a wet 
year.  Intensive livestock grazing in the mid to late 1800’s, however, removed fine fuels necessary to 
carry a fire.  Without frequent fires, trees seedlings grew sufficiently large to survive a grass fire.  
Overall, approximately eleven percent of open grasslands (having <6% tree cover) in the Cariboo-
Chilcotin were lost to encroachment between about 1965 and 1995 (Grassland Strategy Working Group 
2001).  In the Upper Grasslands, such as Becher’s Prairie, more than 30% was lost during the same time 
period (Ross 1997).  Probably a larger total area was lost between 1860 and 1960.  Forest encroachment 
has likely resulted from: 

• Reduction of fine fuels and stopping of frequent fires; 
• Stopping of First Nations burning; 
• Organized fire suppression after 1950’s; 
• Increase in disturbed soils and available seed bed for tree seedling germination; and 
• Reduced grass biomass and competition for resources needed by establishing tree species. 

Forest encroachment is not only causing losses of critical habitat for many wildlife species of concern it 
is also causing losses of livestock forage and increased grazing impacts on remaining grasslands and 
riparian areas due to higher concentrations of livestock on them.  When forests encroach onto grasslands, 
native grassland species are typically replaced by lower quality forage, especially pinegrass.  The short-
awned porcupinegrass-spreading needlegrass ecosystem, which is unique to the Cariboo-Chilcotin 
grasslands, is especially vulnerable to forest encroachment. 
 
Forest ingrowth 
Ingrowth is the filling in of open forests (<15% tree cover) by dense tree regeneration, typically resulting 
in the conversion of open conifer stands with a grassy undergrowth to dense conifer stands with a largely 
moss dominated undergrowth.  Increased shading results in loss of grassland species from the 
undergrowth and their replacement by mosses and a few scattered shade tolerant plants.  The reduced 
vigour and abundance of herbaceous vegetation due to ingrowth results in decline in forage quality and 
abundance for both wildlife and livestock.  Forest ingrowth, like forest encroachment, substantially 
reduces available forage.  Even if grasses are not shaded out, forest ingrowth results in a shift from 
grassland grasses to less palatable and less nutritious pinegrass. 
 
Invasive Plants 
Invasive plant species, introduced from Europe and elsewhere, have been replacing native grassland 
plants since European settlement.  In many areas such as the southern Okanagan of B.C. and northwest 
U.S., invasive plants such as cheatgrass and knapweed now almost completely dominate large tracts of 
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once native grassland.  The vegetation dominated by invasive species provides very poor forage for 
wildlife and livestock and poor wildlife habitat.  The rich and diverse native grassland is replaced by an 
ecosystem that is good for neither wildlife nor livestock.  Invasive plant propagules arrive on the hooves 
of cattle and horses, on vehicles, on pant legs and socks, or are blown in from suburban gardens.  As 
grassland soils are disturbed and exposed they become susceptible to invaders.  Severely degraded 
grassland ecosystems can have increasing populations of knapweed, cheatgrass, sulphur cinquefoil, 
hound’s tongue, and Dalmation toadflax with severe consequences to the livestock industry and wildlife 
habitat.   
 
At present, Cariboo-Chilcotin grasslands are relatively little affected by noxious weeds, compared to 
areas further south.  However, many potentially very damaging weed species are locally present and 
increasing in abundance and number of sites of occurrence.  Only through determined efforts will these 
weeds be controlled.  Predicted climate changes will likely encourage the spread and increasing 
abundance of noxious weeds. 
 
Abusive Recreation 
All-terrain and off-road vehicles, if inappropriately used, can cause long-term damage to grassland 
ecosystems.  ATVs and dirt bikes damage the fragile cryptogamic crusts with one pass and once a track is 
formed, it attracts further use and the impact deepens.  Wheel tracks often concentrate runoff, resulting in 
severe erosion.  Soils exposed by vehicle traffic are sites for establishment of invasive weeds, transported 
on wheels and vehicle undercarriages.  The scars of wheel tracts are not temporary, as they attract repeat 
use and even if allowed to heal the process can last decades.  Even hikers can do damage if the fragile 
cryptogamic crusts between the bunchgrass clumps are trampled.  Once this thin layer of lichens, mosses, 
liverworts, and bacteria is broken, soil moisture can be lost to evaporation and weed seeds can get a 
foothold.  One or two centimetres of topsoil which took hundreds of years to develop can be lost in an 
hour of heavy rain if soils are denuded of vegetation. 
 
Inappropriate Grazing Practices 
There is little grassland in the province that has not been altered to some degree by grazing (Forest 
Practices Board 2007).  If well managed, livestock grazing can have little or no detrimental effect on the 
grasslands and can enhance habitat for some species and overall species diversity.  With good range 
management practices, the grasslands can provide not only quality forage but also wildlife habitat and 
food, sustain a rich biodiversity, and provide fuels to carry grassland-maintaining fires.  Economically 
viable working ranches, maintained within the Agriculture Land Reserve, are also a means to maintain 
large intact grassland areas by preventing urban and recreational developments and limiting conversion to 
intensive agriculture.   
 
An important principle of sound range management is to leave half (50%) of the available forage at the 
end of a season of grazing.  This provides litter to protect the soil from erosion and desiccation, and 
leaves plants with sufficient vigour to produce seeds and maintain root systems that allow the plant to 
withstand drought during the following summer.  The consequences of overgrazing of bunchgrasses is 
root dieback and ecosystem decline (Hanson and Stoddard 1940, Crider 1954, Trlica and Rittenhouse 
1993).  Leaving half of the above-ground plant biomass ensures recovery of depleted grasslands as was 
envisioned when animal unit months (AUMs) were established in the 1960’s.   
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Inappropriate grazing practices can cause substantial damage to grassland ecosystems.  Intense grazing 
can substantially reduce or eliminate native perennial grasses, compact soils, reduce infiltration, initiate 
soil erosion, and allow invasive plant species to proliferate to the detriment of native species.  The fragile 
soils and cryptogamic crusts between the bunchgrasses crumble when heavily trampled providing sites 
for alien species to establish.  Studies show that a heavily grazed grassland can take as long as 25 to 40 
years to recover, even if isolated from further grazing (USDI and BLM 2001).  
 
Current cattle herd size, or animal unit month (AUM) allocations, were set by the B.C. Forest Service in 
the 1960’s at levels to allow for occasional drought years and to permit rangeland recovery from overuse 
at the beginning of the century.  The number of livestock was reduced from previous years, resulting in 
an improvement in grassland condition.  However, a diminishing forage landbase due to forest 
encroachment and ingrowth since the 1960’s has reduced forage production and concentrated livestock 
onto a smaller grassland area (Grassland Strategy Working Group 2001).  The smaller forage land base 
has resulted in increasing grazing pressure on remaining grasslands and increased impacts to associated 
riparian areas.  Riparian impacts significantly threaten grassland biodiversity conservation.  Further AUM 
reductions were required in some rangelands by the 1990’s and may be required again if forest 
encroachment and ingrowth are not checked. 
 
Summary of forest encroachment and ingrowth and weed impacts on livestock industry 

• Forage landbase decline and increasing grazing impacts to remaining grasslands and riparian areas 
are inevitable if forest encroachment and forest ingrowth are not checked; 

• Declining forage values where invasive weeds are spreading and replacing native grasses; 
• Shift to less nutritious less palatable shorter season forage due to shifts from grassland forage to 

forest based forage with forest encroachment and ingrowth; 
• Cost to manage rises when forest-based forage replaces grasslands (herds more and scattered and 

costly to manage); 
• Timbered range and clearcuts cannot make up for loss of open grasslands during the critical 

spring period when timbered range is not yet ready for livestock grazing;  
• New timber harvest sites mitigate but provide only temporary forage after 3 years following 

harvest but declining after age 7 of regeneration 
• Harvested sites require more animal travel energy for same amount of grassland feed  
• Fewer bulls needed in open grasslands vs. forested. 

 
Intensive Agriculture 
Intensive agriculture, including cultivation for field crops, hayfields, and vineyards, has resulted in very 
large losses of native grasslands internationally as well as in Canada.  Intensive agriculture is a major 
threat to native grasslands of southern B.C., especially in the southern Okanagan.  Currently, intensive 
agriculture has had relatively little impact on Cariboo-Chilcotin grasslands but a warming climate and 
increased population pressures may increase the threat for loss of native grasslands to intensive 
agriculture.  Although localized hayfields are essential for working ranches, a significant expansion of 
intensive agriculture could have very negative effects on biodiversity of the Cariboo-Chilcotin grasslands. 

Urban Development 
Urban sprawl and its associated development has been and continues to be a major contributor to 
grassland loss in North America, including southern B.C.  In the Southern Okanagan Highlands for 
example, nearly 25% of native grasslands have been lost to intensive agriculture and nearly 15% to 
urbanization.  The effects of urban sprawl on grassland ecosystems extend far beyond the boundaries of 
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the development and result in fragmentation of grasslands into isolated islands that no longer function as 
a native grassland.  Although urban sprawl is currently relatively minor in the Cariboo-Chilcotin 
grasslands, threats are steadily increasing due to increasing population pressures and a warming climate.  
Alternatives to uncontrolled urban sprawl include application of Smart Growth principals and guidelines 
for green development which are being prepared for urban and regional governments (see Grasslands 
Conservation Council below).  In the Cariboo-Chilcotin, maintaining economically viable working 
ranches is a principal means to deter urban sprawl. 

 

Stewardship Initiatives to Address Cariboo-Chilcotin Grassland Conservation Issues  
 
Grassland Conservation Council of BC 
The Grasslands Conservation Council of B.C. (GCC) is an alliance of ranchers, naturalists, ecologists, 
agrologists, wildlife biologists, and others interested in grassland conservation and sustainable 
management in B.C.  Its mission is to foster greater understanding and appreciation of the importance of 
grasslands, to promote stewardship and sustainable management of grasslands, and to promote 
conservation of representative grassland ecosystems and species at risk.  Focus is on keeping working 
ranches working and to ensure that no further priority grasslands are lost to urban development or 
agricultural conversion. 

The GCC is actively conducting several projects that have potential benefits for conservation and 
sustainable management of Cariboo-Chilcotin grasslands.  These include: 

• Identification of priority grasslands for conservation and sustainable management; prepared to 
guide urban and regional planners and developers; the principle goal of this project is to identify 
areas most in need of conservation, stewardship, or restoration.  GIS analyses have identified 
grassland areas lost to cultivation, urbanization and other developments as well as lands 
associated with species at risk; 

• Development of range monitoring strategies and methods and working with ranchers and other 
range managers to promote sustainable use of grasslands; 

• Promoting the preservation of working ranches as a combatant to urban sprawl; 

• Working with several user-groups to address potential impacts of abusive recreation, especially 
off-road vehicle use, on sensitive grasslands; includes preparation of best management practice 
guidelines for off-road users; 

• Development rationale and guidelines for planning community growth in the context of grassland 
conservation; to be provided to municipal and regional governments and First Nations; 

• Facilitate conservation covenants in priority grasslands and best management for mountain biking. 

 
Cariboo-Chilcotin Land Use Plan, Grasslands Strategy 
A grassland benchmark area, proposed by the Cariboo-Chilcotin Grasslands Strategy Working Group, 
was endorsed by the Cariboo-Mid Coast Interagency Management Committee in 2000.  The benchmark 
is an area that is to be managed in perpetuity as open grassland and where forest encroachment is to be 
controlled when possible.  Timber harvesting within the benchmark entails no silviculture requirements.  
The benchmark is defined as the area of open range shown on earliest forest inventory maps of the region 
(1963 – 1975). 
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The report entitled “Cariboo-Chilcotin Grasslands Strategy - Forest Encroachment onto Grasslands and 
Establishment of a Grassland Benchmark Area, completed in 2001 by the Cariboo-Chilcotin Grassland 
Strategy Working Group (2001), was an initial phase in completing a grassland strategy for the Cariboo-
Chilcotin.  The report describes the benchmark area (based on earliest inventory maps) endorsed by the 
IAMC and provides recommendations for its management.  Levels of forest encroachment on grasslands 
were quantified and consequences of maintaining current AUMs as mandated in the CCLUP are 
discussed both with and without addressing encroachment. 
 
Grassland Protected Areas Management 
 
Churn Creek Protected Area Management Plan 
The management plan was developed by a Steering Committee with input from a Local Advisory Group 
and a Technical Advisory Committee and released in 2000.  The area will be managed for its nationally 
significant grassland conservation values while continuing to operate as a cow-calf ranch operation at 
historic levels.  Existing placer claims, hunting, grazing, trapping, guide outfitting and recreational 
guiding will continue.  Over 82% will be managed as a Natural Environment Zone with no vehicle 
access.  About 4% will be managed with no grazing for reference and research purposes.   

Invasive plant control has been an on-going activity within the Protected Area. 

A fire management plan for the Protected Area was completed in March 2001 and a grassland restoration 
plan was completed in 2003.  Since release of the fire management plan, several prescribed burns have 
been conducted within the protected area, including Churn Flats, Coal Pit Pasture, and Clyde Mountain.  
In April 2007, an ecosystem restoration burn was conducted on the area known as the Dry Farm.  The 
burn was part of an overall ecosystem restoration project which included logging prior to the burn to 
remove forest encroachment and forest ingrowth.  The objectives of the project are to restore historically 
open forest and open grassland.  Additional prescribed burns are planned. 

 
Junction Sheep Range Provincial Park 
The management plan was prepared by MOE Stewardship Division with input from a Local Advisory 
Group.  The park will be managed for its provincially significant wildlife and grassland values, especially 
its internationally significant California bighorn sheep population and other threatened and vulnerable 
species.  More than 91% of the park is designated a Wilderness Recreation Zone where key objectives are 
maintenance of bighorn sheep habitat, conservation of grassland values, non-motorized and non-
mechanized recreation and hunting.  Ecological research and monitoring has been conducted to study 
wildlife trends and habitats.  A fire management plan prepared in 1999 will be implemented including 
prescribed burns for grassland restoration.  Three prescribed burns for grassland restoration have been 
conducted within the Park.  Motorized recreation is allowed in approximately 9% of park but no new 
access roads are allowed.  Signage and a public education program have been implemented to promote 
greater public awareness of conservation and cultural values within the Park.   

 
Cariboo-Chilcotin Ecosystem Restoration Operations Committee 
 
This is a multi-agency and public committee initiated in 2006 to plan, fund, and conduct grassland 
ecosystem restoration projects in the Cariboo-Chilcotin.  In fall 2006, approximately 650 ha of grassland 
encroached by forest on Becher’s Prairie was burned.  Effectiveness of the burn for controlling tree 
encroachment is being monitored.  Large areas of grassland on Becher’s Prairie have also been cleared of 
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encroached trees by manual and mechanical methods, followed by a planned prescribed fire in areas of 
heavier slash accumulation. 
 
UBC Research Forest benchmark grassland restoration plan 
 
The UBC Alex Fraser Research Forest, with assistance from the Ecosystems Restoration Section, 
Cariboo-Chilcotin Range Branch, MOFR will be conducting a grassland benchmark restoration project 
during winter 2007-2008 at its Knife Creek Block near 150 Mile House.  About 50 Douglas-fir vets and 
recruitment will be retained on 3 ha while a conifer understory ingrowth will be removed.  Several 
species of native grasses still exist and it is anticipated that they will spread in the future if protected 
during the treatment.  Winter logging and offsite burning of debris will address invasive species concerns.  
Prescribed fire will be employed later as apart of the restoration plan.  Removal of unmerchantable 
woody material during logging will reduce soil scorching concerns associated with burning.  
 
Recommendations 
 
In contrast to most temperate grasslands of the world, those of the Cariboo-Chilcotin are still relatively 
intact and dominated by native species.  However several threats, such as forest encroachment, intensive 
agriculture development, urban sprawl, and invasive plants, will continue to jeopardize these grasslands 
and likely increase with climate warming and expanding human populations.  In order to conserve the 
substantial ecological and sociological values of these grasslands, long-term attention needs to be given 
to maintaining or enhancing their extent and ecological condition.  Grasslands are fragile and their 
stewardship can be addressed by everyone who uses or visits them (Chutter 1997).  Specifically, it is 
recommended for the Cariboo-Chilcotin grasslands that: 

• Efforts to reduce and control forest encroachment and forest ingrowth, especially within the 
grassland benchmark area, be supported; 

• Efforts to reduce and control the abundance of invasive plants such as cheatgrass, knapweed, and 
toadflax (see www.agf.gov.bc.ca/cropprot/weedguid/weedguid.htm ) be well coordinated and 
vigorous; 

• Urban, industrial, and recreational development planning must ensure no net loss of priority 
grasslands identified by the Grasslands Conservation Council of B.C. (GCC); 

• Sustainability and economic viability of working ranches must be supported in order to minimize 
subdivision and urban or recreational development of open grassland ranges; 

• Rancher monitoring of grassland condition, using an approach such as that developed by the 
GCC, be encouraged; 

• Regional and municipal development planning should adopt green plan/Smart Growth principles, 
such as available from the GCC; 

• Manage grasslands to maintain native plant fitness and forage productivity; and 
• Re-establish grassland maintaining fire regimes, as much as possible. 
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