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File: 220498 
 


March 8, 2016 


 
To:  All District Managers 


All Regional Executive Directors 


From: Honorable Steve Thomson 
            Minister of Forests, Lands and Natural Resource Operations 


Re: The renewal of forest stewardship plans 


The Ministry of Forests, Lands and Natural Resource Operations is responsible for laws, policies 
and practices that maintain the evolving balance between economic, social and environmental 
considerations for the use of British Columbia’s Crown forest and range resources.  Although 
government promotes various initiatives to stimulate economic and social benefits derived from 
our renewable resources, these cannot succeed without a firm basis of environmental 
sustainability.  


As delegated decision-makers on behalf of the Minister, you know first-hand of the challenges in 
maintaining this balance, and of its importance.  Government supports you, and thanks you for 
the vital work that you do in managing the increasingly complex development, and protection, of 
our natural resources. 


With the terms of the province’s forest stewardship plans (FSPs) expiring, now is the time to 
ensure we have a solid stewardship foundation that maintains the balance that government seeks. 
I have asked the province’s Chief Forester to provide clear expectations for procedure and 
considerations to assist in your adjudication and ongoing management of FSPs. 


Over the past decade, we’ve gained experience under a results-based regime and we’ve learned 
where to focus our improvement efforts.  The outcome of this process will be an important 
indicator for strengthening the implementation of the forest and range management model. 


 


 


Steve Thomson 
Minister 


cc:  Diane Nicholls, Chief Forester 
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Frequently Asked Questions  
Guidance on the Replacement of Forest Stewardship Plans 


March 2016 


Who is this guidance for?  


The new guidance has been prepared for district managers (DM). The hope is that it will also support the 
district staff who review FSPs on behalf of the DM. It will also create transparency for licensees who can 
see the guidance that the DM is following. Districts are expected to share this information with their 
FSP-holders and other organizations that may be affected by decisions to extend an FSP. 


Why guidance? Why now? 


The term of many of the province’s FSPs will expire within the next two years. Since the province has 
operated under approved plans for a decade, there is uncertainty and inconsistent understanding in the 
forestry community about what happens when an FSP expires, and what government expects given the 
range of concerns voiced publicly about FSPs. 


The Chief Forester has a mandate to champion improvements to forest management. As a member of 
the FLNRO executive, the Chief Forester is also well-positioned to influence forest policy as needed to 
achieve sound stewardship of the forest resource. 


What is an FSP? What changes can we realistically expect from implementing new guidance? 


An FSP is a high-level operational plan that forms the legal understanding between the DM and licence-
holder about how government expectations for forest management will be carried out. Detailed forest 
management planning information is contained in other planning documentation.  


Since the FSP is the only legal planning document that is reviewed by government, the plan should 
contain enough information to demonstrate how forest management under the plan is evolving with the 
on-the-ground conditions in B.C. 


The guidance suggests addressing a wide range of potential new and emerging issues. Are licence-
holders expected to include things in their FSP that aren’t’ required explicitly by law?  


The government can only require that licence-holders do what is contained in the law. Other groups, 
such as local communities, other licenced-users or First Nations, may also have expectations for forest 
management. These expectations should be addressed, and government is working with the forest 
industry to find improved ways to do this. In the interim, licence-holders are encouraged to 
demonstrate how they plan to address these interests. One way to do this is by including these plans 
and commitments in their FSP. 
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Why aren’t expectations being set provincially for licensees?  


Provincial-level expectations are contained in law, and provincial policy and guidance. The Minister, 
Deputy Minister and Chief Forester have all communicated their objectives and suggestions for 
improvements under the FRPA regime and FSPs in particular, however, only the statutory decision-
maker is empowered to set the expectations for the decisions they have the jurisdiction to make. If the 
Province is not satisfied with results under the current law, then they may change the law. 


What if local decision-makers create different sets of expectations? 


FRPA is a flexible model designed to enable the management of local conditions in each of FLNRO’s 
Natural Resource Districts. District managers have already been working to identify resource 
management issues that span district boundaries so that they can create better consistency for licensees 
who work across these same areas. The Resource Practices Branch is working with district managers to 
support consistent elements and characteristics of expectation letters, however, under FRPA, the final 
factors and considerations are the sole jurisdiction of the district manager. 


The Guidance suggests 8 months – I’m not sure that’s enough time. 


Factors such as depth of information sharing with First Nations, if a plan is multi-signatory, and other 
considerations will affect the reasonable length of an extension.  Relevant factors should be identified as 
a priority between districts and plan proponents. The DDM should articulate these factors in their 
rationale for extension. Harvesting operations should not be interrupted as a result of transitioning to a 
replacement FSP. Other tools, such as approving authorizations under the current FSP or declaring 
areas, can help FSP transition. 


How specific should a letter of expectations be? Can it be prescriptive? 


Decisions about FSP approvals require the discretion of an individual, the delegated decision-maker. It is 
fair and reasonable that anyone who is directly affected by the decision can understand the factors that 
will affect the decision at hand. A letter of expectations is the most consistent and transparent way to 
communicate the factors that affect the outcome of the decision. 


A letter of expectations should not dictate the detailed content of a final plan, but it should outline the 
general areas that require management emphasis over the course of the new plan, and the reasons for 
this emphasis. 
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Thompson Rivers District Policy 
Disposition of Crown Timber on Grazing Leases 


Effective: May 1, 2015 
 


Purpose 
The purpose of this policy is to guide the disposition of Crown timber on grazing leases in the Thompson 
Rivers District, recognizing the unique interests and objectives of both forest and ranching sectors. 


 
Scope 
This policy applies to all Crown timber on all grazing leases in the Thompson Rivers District. 


 
Existing Framework 


• The Crown reserves the right to harvest timber and establish future tree crops on grazing leases, 
and the Crown reserves the right to permit others to enter and remove timber from a grazing 
lease.  


• Timber harvesting is authorized under the Forest Act. 
• The grazing lessee is granted a Land Act tenure with the exclusive use of the forage resource on 


the lease area for scheduled livestock grazing, forage harvesting and/or livestock containment.   
• Grazing lease lands often fall within the Agricultural Land Reserve (ALR).  The purpose of the ALR 


is to preserve agricultural land and recognize agriculture as the priority use.  However, timber 
production, harvesting, silviculture and forest protection are also permitted uses in the ALR.  


• The Kamloops Land and Resource Management Plan (KLRMP) is a legal higher-level plan with an 
objective to “Minimize tree/grass/cattle conflicts through integrated management practices”, 
and as such must be addressed by forest licensees in their forest stewardship plans (FSP), and 
followed when carrying out forest practices. 


• Forest Planning and Practices Regulation section 21(c) requires that a person who advertises a 
new or amended forest stewardship plan must provide a person whose rights may be affected 
by the plan with an opportunity to review the plan in a manner that is commensurate with the 
nature and extent to which the person’s rights may be affected. 


• This policy has no effect on requirements to manage for other values and objectives such as 
habitat, recreation and visual quality. 


 
Policy 


• Timber harvesting on grazing leases must be carried out in such a way as to meet the dual 
objectives of maintaining or enhancing grazing and sustaining forest resources. 


• Timber harvesting on grazing leases must recognize and address the rights of the grazing lessee.  
• Timber harvesting on grazing leases must incorporate best management practices (see 


appendices):  
1. appropriate for the biogeoclimatic ecosystem classification (BEC) on the lease area, 
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2. consistent with Timber Licensee / Range Agreement Holder Referral Best Practices 
(Recommendations and Considerations for Timber-Range Holder Communication). 


• Forest licensees and BCTS will be given priority for timber harvesting on grazing leases in 
accordance with the following procedures. 


 
Procedures 
 
Forest licensee-initiated: 


• The forest licensee must establish contact with the lessee to obtain the Grazing Lease 
Management Plan and identify lease boundaries, access points, range developments and 
infrastructure, key forage areas, grazing schedule and forage management goals.   


• The lessee must engage in communication.  Refusal to engage may result in harvesting being 
carried out without forage objectives being addressed adequately.  The grazing lessee cannot 
unreasonably withhold consent if the proposed activity will not materially affect the conveyed 
use for grazing, forage production and animal containment.   


• The parties must develop and sign a written agreement to address objectives for forage, timber 
production and minimizing/mitigating impacts on grazing.  This plan should address: 


o a harvesting and silviculture activity schedule 
o a harvesting and silviculture prescription  
o mitigation measures for lost forage 
o an invasive plant management strategy 
o road deactivation 


• The forest licensee must make their harvesting prescription available to the District Manager 
prior to a cutting permit being issued.  Licensees may voluntarily prepare an enhanced result or 
strategy for their forest stewardship plan to address KLRMP objective 2.1.10 (“Minimize 
tree/grass/cattle conflicts through integrated management practices”), as it applies to grazing 
leases.  This may satisfy the District Manager’s requirement to review the prescription in 
advance of issuing the cutting permit.   


• The licensee will proceed with planning and development – consistent with the agreement – as 
per the normal cutting permit application process.   


 
Grazing Lessee-Initiated: 


• Grazing lessees may apply to harvest timber on their grazing leases to improve forage 
productivity and livestock management.  


• Early discussion with district staff is advised to determine what harvesting constraints may exist. 
• A lessee must approach no less than three forest licensees to determine if they are willing to 


develop a plan for harvesting on the lease. This contact must include major licensees with 
operating areas that overlap the grazing lease (the district office will provide a list of appropriate 
contacts).  If the proposed harvesting is within BC Timber Sales operating areas, the lessee only 
needs to approach BCTS.  The lessee should document which licensees were contacted and 
when. 
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Appendix 1: 
Background & District Manager Rationale 


 
In the Kamloops Timber Supply Area (TSA) most grazing leases are within the timber harvesting landbase 
(THLB), and the timber contributes to the allowable annual cut (AAC) for the TSA.  With the decline of 
the mountain pine beetle infestation, and the impact pine salvage has placed on the THLB, licensees will 
eventually have to consider grazing leases as a source of suitable timber. 
 
Grazing lessee’s rights 
Grazing lease holders have rights and interests that must be protected. These rights may vary between 
leases, so reference must be made to each individual lease to determine which rights exist under it.  
However the Crown reserves the right to harvest timber and to establish a subsequent crop of trees on 
the lease area.  The Crown also reserves the right to authorize others to enter onto leased Crown land 
for the purposes of harvesting timber. 
 
One of the overriding objectives on a grazing lease is forage production.  Any harvesting or forestry 
activity must be carried out with that objective in mind and must consider and respect the scheduled 
grazing activities.  A proper harvesting and silviculture prescription should promote a more suitable 
forage base while still contributing to timber production.   
 
The lessee’s rights and interests are best protected when the lessee and forest licensee have a written 
agreement in place.  This will provide parties with a clear understanding of expected outcomes and 
assignment of responsibility for the various aspects of the agreement.   
 
Review of prescription  
In this district many grazing leases are located in the drier biogeoclimatic ecosystem classification (BEC) 
zones and will require special management.  This may include a partial cut system or uneven-aged 
management system.  For this reason, the District Manager has implemented a requirement that 
silviculture prescriptions will be reviewed by the district before the cutting permit will be issued.  The 
District Manager’s authority to do this lies in paragraph 5.03(c)(iii) of the forest license document, which 
states that a cutting permit application must include “a description acceptable to the District Manager 
of any timber that is reserved from cutting” before the District Manager can issue the cutting permit.  In 
consideration that these areas are likely to require special management, it is not unreasonable for the 
“timber reserved from cutting” to be shown in its full context in order to be acceptable to the District 
Manager.  This context will be provided in the prescription.   
 
Licensees may wish to consider a voluntary amendment to their forest stewardship plans which provides 
considerably more detail in addressing KLRMP objective 2.1.10 “Minimize tree/grass/cattle conflicts 
through integrated management practices” where harvesting applies to grazing leases.  This would 
provide the District Manager with confidence that a review of each silviculture prescription isn’t 
warranted prior to issuing a cutting permit. 
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Harvesting priority 
Forest Licensees are given priority for harvesting on grazing leases for several reasons.  The timber on 
grazing leases is part of the timber supply for the holders of forest licenses.  Activities of forest licensees 
are conducted under a forest stewardship plan, which means they must address objectives set by 
government (Forest and Range Practices Act – FRPA) and the Kamloops Land and Resource Management 
Plan (KLRMP).  These objectives include, among other things, protection of soil, riparian areas, visual 
quality, biodiversity, wildlife habitat and species at risk.  Forest licensees are also required to establish a 
subsequent crop of suitable trees.  This can be done by planting trees, or by leaving the stand 
adequately stocked on completion of their operations.  The volume of timber harvested is attributed to 
their quota, which eases pressure on the THLB.   
 
Grazing lessees can be granted authority to harvest timber on their leases using two types of licenses: 
1. The proper authority for lessees to harvest healthy timber is an occupant license to cut (OLTC).  This 


type of license is not guided by a forest stewardship plan, and there are no subsequent silviculture 
obligations.  The volume is not attributed to a forest licensees’ quota, thereby maintaining greater 
pressure on the THLB.  Also, under the Forest Act, a holder of an OLTC is not entitled to apply for a 
road permit to build or modify a road, which may pose problems if existing access isn’t suitable for 
logging trucks.   


2. A forestry license to cut (FLTC) is another agreement that the District Manager is able to issue to a 
lessee or third party, however, with a few exceptions, it cannot be issued for harvesting healthy 
timber, and is generally limited to 2,000 m3 for salvage timber.  The resulting silviculture obligations 
are imposed on the minister and carried out by the District Manager.  This tenure is likely to be of 
limited value for lessees to harvest on grazing leases. 


 
Lease holder consent 
A leaseholder does not have a veto over timber harvesting on a lease.  In order for a third-party tenure 
to be placed over land where a lease exists, the consent of the leaseholder is required, but this consent 
must not be unreasonably withheld.  The lease agreement states that the Crown reserves the rights to 
the timber and can dispose of the timber through a third party, and that the exercise of rights under the 
Forest Act doesn’t constitute a breach of covenant of quiet enjoyment.  An authorized person can enter 
onto leased land to carry out the authorized activity.  Leaseholders and forest licensees must establish 
an agreement to ensure that both parties are satisfied with the full regime and scheduling of planned 
activities. 
 
Agricultural Land Reserve 
Under the Agricultural Land Reserve Use, Subdivision and Procedure Regulation, section 2(2)(f), timber 
production, harvesting, silviculture and forest protection are designated as farm use.  Therefore there is 
no conflict in this regard with allowing timber harvesting on grazing leases located within the ALR.  
However, the silviculture treatments must maintain the agricultural capacity of the lease for grazing 
purposes. 
 
  







Thompson Rivers District Policy:  
Disposition of Crown Timber on Grazing Leases (Final: April 8, 2015) Page 6 of 7 


Appendix 2: 
Best Management Practices (interim) to manage for timber and forage/grazing values 


 
Until the South Area Drybelt Fir Management Strategy is developed, the District Manager expects that 
the following guidance is considered: 
 
• The preferred method of harvesting is through a partial cut system or uneven-aged management 


system.  This may have the added benefit that, where the stand is left stocked, there will be no issue 
of damage to planted trees.  It is expected that any partial cutting will have the objective of 
improving the stand, not to degrade it or retain only poor quality trees. 


• Landings, roadsides and skid trails are appropriate places to grass-seed for forage production.  Grass 
seeding is not covered in the appraisal allowance for the cutting permit except where needed for 
erosion control.  Seeding for forage is not included.  Where deemed necessary, this cost will have to 
be negotiated by the licensee and leaseholder. 


• Slash control must be practiced to facilitate forage production and cattle movement.  It may be 
preferable to limb and top trees at the landing rather than at the stump.  Landing piles should be 
burned if grinding or chipping are not viable options.  Retention of coarse woody debris is also a 
consideration that must be addressed. 


• Stumping is appropriate for treatment of root rot areas, but should only be done where necessary 
because it can impact cattle’s ability to access forage.  Stumps should be piled in groups as much as 
possible to allow for cattle and horse movement.  Burning of stump piles may mitigate cattle 
movement issues.  Alternatively, stumps or other debris may be arranged to protect riparian 
features from cattle ingress. 


• Where tree planting is required, obstacle planting is recommended to prevent damage by cattle. 
• Site preparation techniques should be discussed with the leaseholder early in the process, in order 


to address potential impacts to cattle movement and utilization of forage.   
• Range infrastructure will be protected or properly repaired if damaged.  When damage is expected, 


the length of time when the improvement may be inoperable shall be agreed to by the lease holder. 
• Road permits held by forest licensees to access timber on grazing leases may continue to be held by 


the licensee until the Natural Resource Road Act is in place (anticipated to be passed by fall, 2015).  
Currently there is no opportunity for these roads to be transferred to the leaseholder, but the new 
Act is expected to allow non-forestry entities to hold road tenures.  At that time the road could be 
transferred to the leaseholder.  If the leaseholder has no need for the permitted road, or the forest 
licensee doesn’t want to carry the maintenance liability, the forest licensee can complete the 
process to be relieved of the obligations.  In this case, grass-seeding the deactivated or rehabilitated 
road would be appropriate. 
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Appendix 3: 
Timber Licensee / Range Agreement Holder Referral Best Practices 


Recommendations and Considerations for Timber-Range Holder Communication 
 
(See attached signed policy, sent as direction to all Forest and Range Licensees and Grazing Lease 
Holders from the Kamloops / Headwaters District Manager August 6, 2013) 
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Ministry of Forests, Lands and 
Natural Resource Operations 


Thompson Rivers Forest District  Address: 
1265 Dalhousie Drive 
Kamloops, BC 
V2C 5Z5 


Tel: (250) 371-6500 
Fax: (250) 371-6565 


 


 


File: 15740-01 
Licensee File 


 
March 1, 2016 
 
 
To:  Forest Tenure Holders 
 
Dear Licensee: 
 
Re:  Authorization to Damage and Repair a Range Development on Crown Range  
 
The purpose of this letter is to clarify expectations of the standards and conditions for breaching 
fences and to provide authorization for breaching fences if these conditions are followed.  This 
authority cancels and replaces the authority granted in December 2010 to “Modify a Range 
Development”. 
 
Sec 51(1)(b) of the Forest and Range Practices Act requires anyone modifying or damaging 
range infrastructure to have appropriate prior authorization.  The minister may prescribe 
conditions that must be met under Sec 51(3)(c): 


51(1) Unless authorized in writing by the minister, a person must not 
 (b) carry out, construct, modify, remove, damage or destroy a range development 
on Crown range. 


(3) The minister may 
 (c) impose pre-conditions or conditions of an authorization that the minister 


considers necessary or desirable, to be met by the person, including, but not 
limited to, requiring that the person provide security 


 
Pursuant to Section 51, I hereby authorize you to damage and subsequently repair range 
developments on Crown range in the course of your forestry operations subject to the following 
conditions: 
 


1. Unnecessary breaches weaken and shorten the lifespan of range infrastructure.  The 
integrity of the fence must be maintained and fence damage minimized.  Align cutblock 
boundaries to incorporate the fence into the block or completely out of the block wherever 
possible.  Plan road crossing or skid trails to use an existing gate or short fence section.  
Do not create unnecessary breaches.   
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2. Forest licensees must contact the range licensee prior to breaching a fence if the area or 


the adjacent area has an active range tenure.  If your activity results in passage through a 
gate, it is your responsibility to prevent cattle movement until the breach is repaired.  
Permanent or temporary cattleguards are the preferred option to mitigate livestock 
movement.   


3. Road building activities that breach a fence must be concurrent with establishing a 
temporary fence repair.  Brace posts must be installed either side of the block road 
and the fence tied off to the posts and a gate or cattleguard installed at the same 
time.  Gates or cattle guards must be installed to Ministry specifications.  
Specifications can be found on the district website: https://www.for.gov.bc.ca/dka/ 
 


4. Breaches and fence damage are to be repaired prior to the scheduled cattle turnout in the 
area or the adjacent area, unless agreement is reached with the range licensee(s) on how 
the breach will be managed and when it will be repaired.  Damage to developments must 
be fixed immediately post harvest and again after any additional work on the site.  All 
damage to range developments must be repaired as per the attached “Best Management 
Practices for Fence Planning and Repair and in accordance with the Kamloops Forest 
District Fence Specifications”. 
 


5. Temporary cattleguards must be left in place until the road is fully decommissioned and 
impassable for vehicles.  Permanent cattleguards installed under appraisal allowance may 
not be relocated without the prior approval of the Range Officer. 


 
It is important to track all damages and repair made to a range development and be prepared 
to submit them to a forest officer if requested.   
 


This authority is subject to your operations within the Kamloops Timber Supply Area and where 
your operations overlap range tenures located in other Timber Supply areas under the 
administration of the Thompson Rivers Forest District.  It may be varied or revoked at any time. 
 
Failure to comply with the conditions of this authority could result in an enforcement action.  
Please ensure that this is circulated to your staff and consultants that are working on your behalf. 
 
If you have questions, please call the Range Officer, Thompson Rivers Forest District, at (250) 
371-6500. 
 
Yours truly, 


 
 
 
 


Rick Sommer, RPF 
District Manager 
 
Attachment 
 



https://www.for.gov.bc.ca/dka/
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Best Management Practices for Fence Planning and Repair during Forestry Operations 


February 2016 
 
General 


 
Once harvest operations are complete, the breach must be permanently closed by constructing 
a fence to the same condition or better than it was prior to damage.  Fences must be built to 
the Thompson Rivers Forest District Fence Specifications.   
 


• Temporary gates must be wired permanently shut and braced to specification unless 
agreed to by the range licensee and the access road blocked or ditched to deter the 
public from cutting the fence.   


Range staff will provide names of qualified fence contractors upon request. 
 
Posts and Braces  


• Brace panels, no matter what condition they were in prior to your activities, will be built/ 
rebuilt according to the attached specifications.  


• Replace broken posts and braces with treated posts and braces.  Local material is 
unacceptable. 


• Loose posts and braces will be re-secured to maintain wire height and tension. 
• Reconstruction must be consistent with the Thompson Rivers Forest District Fence 


Specifications 
 
Wire Tension and Height  


• Wire heights will be as per district fence specifications. 
• Pig-tails and staples will not be used to tighten wire. 
• Replace missing staples as required. 
• Staples will allow movement of wire for wire tightening.  
• Wire stretchers will be used to tighten barbed wire at fence corners or tie-off points.  If 


necessary, wires will be cut and tightened in-line. 
• Smooth wire fences must be re-tensioned and repaired only with smooth wire to 


maintain the integrity of the fence. In-line wire tighteners must be used on smooth 
wire. 


 
Fence Droppers  


• Replace broken droppers with treated material 
 


Gates  
• Height of gate to be the same as fence wire height and wire pre-stretched. 
• Must be marked with ribbon for visibility where vehicle traffic is likely to occur. 
• Gate warning signs must be posted on either side of the gate where vehicle traffic is 


likely to occur.  Warning signs are available from Ministry of Forests, Lands and 
Natural Resource Operations. 
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Rights of way: 
• Integrity of right-of-way must be maintained to ensure ease of access for maintenance.  


Leaners, and logging debris are to be removed from the fence or right of way. 
 


Seeding 
• Any disturbed soil should be seeded with a Ministry approved grass seed mix at a rate 


of 10 kg/ha. 
 
Cattle Guards (Regular and ATV) 


• If cattle have been removed from the range area, gates associated with cattle guards 
are to be left open and the posts removed from the cattle guard where practical, to 
avoid damage in the unlikely event it is negatively impacted during road maintenance 
operations. 


• guards are to be cleaned out as necessary immediately post-harvest  
 
Reconstruction of Existing Fences during Maintenance Activities 


• Reconstruction must be consistent with Thompson Rivers Forest District, Four Strand 
Barbed Wire or Five Strand Smooth wire Fence Specifications 





				2016-03-10T07:19:19-0800

		Rick Sommer
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		Strategy at a Glance



		Historical Context

		The annual allowable cut (AAC) in the Kamloops TSA has been set at 4 million m3/year in the 2008 TSR 4 and partitioned by species groups: pine, non-pine, cedar and hemlock, and deciduous. Prior to the MPB epidemic the AAC was 2.6 million m3/year, which was increased to a high of 4.3 million m3/year in 2004. Harvesting in the TSA from 2009 to 2013 billed against the AAC has averaged around 2.7 million m3/year. TSR 5 currently underway in the TSA is forecasting with an AAC of 2.1 million m3/year.



		Objective

		Using forest management and enhanced silviculture to mitigate the mid-term timber supply impacts of mountain pine beetle (MPB) and wildfires while considering a wide range of resource values.



		General Strategy

		Continue to direct current harvesting into MPB affected stands and apply a variety of silviculture activities to mitigate mid-term timber supply and achieve the working targets below.



		Working Targets

		Timber Volume Flow Over Time:

		Short-term (1-10yrs): Salvage as much pine as possible utilizing a higher harvest level of 2.3 1million m3/year than TSR 5 proposed AAC of 2.1 million m3/year.

Mid-term (11 - 70yrs): step down to a maximized mid-term harvest level of 2.1 million m3/year

Long-term (71-250yrs): Harvest level based on the productive capacity and resource values of the land base. Can be increased from the mid-term to 2.2 Harvest level based on the productive capacity and resource values of the land base.



		

		Timber Quality:

		The overarching BC timber quality target is for at least 10% premium logs within a volume-focused approach. Carry out silviculture practices that will result in high quality and diverse stands.

Short-term (1-10yrs): Maximize utilization of MPB affected wood before deterioration.

Mid-term (11 - 70yrs): Maximize stand value and maintain at least 10% premium log volume.

Long-term (71-250yrs):  Maximize stand value and maintain at least 10% premium log volume.



		

		Habitat Supply:

		Minimize the risk to a wide range of non-timber forest resources throughout the planning horizon (wildlife, water, forage, etc.). Risk categories are in relation to defined targets based on legal objectives and expert interpretation.  



		

		Range Supply:

		Consider range values so that we can make resource management decisions that consider range values along with other forest values. At minimum reach the currently allotted AUM targets by pasture.



		Major Silviculture Strategies

		Timber Volume Flow Over Time:

		The location of the 3 main types of silviculture activities modelled: rehabilitation (intermediate utilization stands and the ITSL program), fertilization and ecosystem restoration (grass, open range and open forest), can be seen spatially in treatment maps (see Appendix A of this document).

Fertilization: Fertilize Douglas-fir and spruce-leading in the 15-80 year range in moderately productive stands (site index ≥ 15) with minimal forest health outside of the IDF in order to increase the timber volume in the short term (2020 onwards)

Rehabilitation: Plant MPB affected stands that will not be scheduled for harvest - largely located in the southern part of the TSA with high mortality.

Ecosystem Restoration: 



		

		Timber Quality:

		Monitor harvest profile with interest on species composition, harvest methodology, piece size and minimum harvest criteria.

Monitor silviculture practices (basic and enhanced) and evaluate benefits and progress against targets.



		

		Habitat Supply:

		Consider the implications to non-timber resources and factors from all silviculture activities both short- and long-term.



		

		Range Supply:

		



		Silviculture Program Scenarios

		Potential Program

		The following table summarizes the treatment areas and cost applied over 20 years in the ‘Silviculture Scenario’. As the areas chosen were within a reasonable expenditure range, no upper limit on spending was imposed. 



		Priority

		Treatment

		Area (ha)

		Average Unit Cost ($/ha)

		Target Funding ($M/year)



		1

		ER: Open Range

		6,801

		

		



		2

		ER: Open Forest

		5,909

		

		



		3

		Fertilization

		4,886

		

		



		4

		Balsam IU

		387

		

		



		5

		ITSL

		83

		

		



		6

		ER: Grass

		70

		

		









		Silviculture Program Outcomes

		Timber Volume Flow Over Time:

		Short-term (1-10yrs): 

Mid-term (11 - 70yrs): 



		

		Timber Quality:

		



		

		Habitat Supply:

		



		

		Range Supply:

		



		Related Plans and Strategies

		Climate change

Land Use Plans

Forest Health

Wildfire Management

Ecosystem Restoration

		Wildlife Habitat

Watershed Management

Range Management

Tree Improvement and Seed Transfer



		Recommendations

		Implementing Strategies

		



		

		Data Gaps and Information Needs

		



		

		Modelling Approaches

		



		

		Related Plans and Strategies

		



		

		Monitoring
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[bookmark: _Toc415581242]Introduction

In 2014, the Ministry of Forests, Lands and Natural Resource Operations (MFLNRO) initiated a Type 4 Silviculture Strategy for the Kamloops Timber Supply Area (TSA). The main goal was to provide tactical level direction for steering silviculture investment to help direct resource management decisions and silviculture investment to mitigate mid-term timber supply. 

[bookmark: _Toc415581243]Project Objectives

In support of government objectives to mitigate impacts from the mountain pine beetle (MPB) infestation on mid-term timber supply, the project aims to:



1. Provide a realistic, forward-looking assessment of timber and habitat supply under a range of scenarios that will produce a preferred silviculture strategy;

2. Provide products that will support operational implementation of the strategy (e.g., a tactical plan);

3. Inform licensees and government on the alternative outcomes that could be achieved through different approaches to basic (mandatory) silviculture;

4. Provide context information or indicators that would be useful to support future management decisions in the TSA; and

5. Where appropriate, illustrate how the recommended treatments link with other landscape-level strategies while considering treatment risk.

[bookmark: _Toc415581244]Context

This document is the final of four documents that make up the Type 4 Silviculture Strategy for the Kamloops TSA:



1. [bookmark: _Toc415581245]Situational analysis: describing the general situation for the TSA;

2. Information Package: describing the input data, information and assumptions;

3. Modelling Analysis Report: describing the modelling output and rationale; and

4. Silviculture Strategy: provides direction for a TSA-level silviculture strategy considering input from stakeholders, various experts, and the forest estate modelling to identify treatment options, targets and benefits.

Land Base Summaries

This section summarizes information from the Situational Analysis, Data Package and the Modelling and Analysis report. Further details can be found in these companion documents. 



The Kamloops TSA, located in southern interior BC, covers an area of 2.77 million ha, of which 878,165 ha is classified as the timber harvestable land base (THLB). Areas set aside as protected areas, old growth management areas, Caribou no-harvest areas, and other resource management zones considered unavailable for harvesting account for roughly 830,000 ha. The allowable annual cut (AAC) of 4 million m3 was set in 2008 and was partitioned by species groups: pine, non-pine, cedar and hemlock, and deciduous. Harvesting in the TSA from 2009 to 2013 billed against the AAC has averaged around 2.7 million m3/ year.



Table 1.1 shows the land base classification including the area classified as productive forest and THLB. For further details, see the Data Package. 

[bookmark: _Ref411338236][bookmark: _Ref411338234][bookmark: _Toc415581311]Table 1.1:	Land Base Area Summary Table
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Figure 1.1 summarizes the THLB, non-THLB and non-productive land base. In this analysis, the Kamloops TSA is a gross area of 2.77 million ha of which 32% is classified as THLB.





[bookmark: _Ref415043638][bookmark: _Toc415581298]Figure 1.1:	Area by Classification



Figure 1.2 shows the initial age class distribution on the THLB and non-THLB productive land base. 





[bookmark: _Ref411339550][bookmark: _Toc415581299]Figure 1.2:	Initial Age Class Summary



Figure 1.3 shows the area by leading species on the productive land base. The TSA is 37% Douglas-fir leading and 25% Spruce leading.





[bookmark: _Ref411339653][bookmark: _Toc415581300]Figure 1.3:	Initial Leading Species Summary



Figure 1.4 shows the THLB area by site index (height at age 50) for inventory site index and the provincial site index tile layer. Inventory site index is used to estimate the productivity of natural stands whereas the site index tile is used to estimate the site potential for managed stands. The area-weighted average THLB site index is 16m.





[bookmark: _Ref411339657][bookmark: _Toc415581301]Figure 1.4:	Initial Site Index Summary

[bookmark: _Toc415581246]Volume and Growing Stock Profile

The total and merchantable growing stock is approximately 100 million m3. Figure 1.5 shows the distribution of total growing stock on the THLB by leading species. 





[bookmark: _Ref411340126][bookmark: _Toc415581302]Figure 1.5:	Growing Stock on the THLB



[bookmark: _Toc415581247]Key Issues and Considerations

This section summarizes material from the situational analysis for this project. Further details can be found in this companion document. 

[bookmark: _Toc415581248]Harvest Levels



[bookmark: _Toc415581249]Forest Inventory

The new vegetation resource inventory (VRI) was completed in 2014 and published in January 2015. The inventory in the Kamloops TSA was carried out between 2010 and 2014 with the majority of the classification completed using 2010 and 2011 photography. The VRI includes stand level descriptions for natural forested stands that include tree species, age, height, crown closure and basal area. These attributes are used to group the stands into analysis units as well as provide inputs for the natural stand growth and yield program VDYP. The VRI has been updated to account for disturbances from wildfire, harvesting, and MPB. 



The VRI is the best available information; however there is still considerable uncertainty around the accuracy, especially at the stand-level when used for tactical and operational planning. The VRI is not designed for tactical or operational planning, but instead to get a reasonable volume estimate for the TSA as a whole. The planning needs, planning tools, and technology have advanced considerably over the past decade, however the VRI has remained a strategic volume based inventory. 

[bookmark: _Toc415581250]Timber Supply



[bookmark: _Toc415581251]Timber Quality



[bookmark: _Toc415581252]Habitat Supply



[bookmark: _Toc415581253]Climate Change

The impacts of climate change are uncertain but may include increased damage from insect and disease, more severe wildfires and fire weather, species range shifting and ecosystem range shifting. 



[bookmark: _Toc415581254][bookmark: _Ref357680102][bookmark: _Toc370983143]Treatments and Indicators

[bookmark: _Toc415581255]Additional Resource Values Modelled

Traditionally timber supply analyses that support a TSR or a silviculture strategy have managed primarily for timber volume, which is one of many important values to consider when investing silviculture funds into the land base. In the Kamloops Type 4 there has been a concerted effort to capture many additional values in the decision support tool used to assess opportunities for investing in the land base. Some of the key additions that are included in this analysis are:



1. Net-Revenue: effort has been made to assign a monetary value and cost to all the activities being modelled and timber being harvested. This enables the model to consider net-revenue in the decision process, which has proven to significantly affect the management regime;



2. Range: grazing agreements have been issued throughout the TSA, which are affected significantly by harvest activity. This analysis includes range supply and shows the impact the silviculture strategy and management regime have on forage supply. Additionally it shows how the regime could be modified to enable the committed animal unit months (AUMs) to be available;



3. Forest health: the MPB epidemic has made it very clear that forest health hazard should be an essential consideration in our management strategy. This analysis dynamically assesses forest health hazard for 3 important insects, enabling the management regime to consider forest health hazard in the planning process;



4. Wildfire hazard: wildfire layers were provided that include spatial delineation for fire threat in order to target areas of higher threat and within the urban-wildland interface to be prioritized for treatment;



5. Hydrology: a concerted effort has been made to capture the hydrological impacts of harvesting, including detailed modelling of the MPB affected stands. This enables the model to identify watersheds approaching their limits and provide direction where MPB affected stands should be left for their hydrological value;



6. Climate Change:  the global changing climate affects BC’s forests and other natural resources. Climate change presents not only risks but also opportunities to adapt if we base forest management decisions today on information of our potential future climates. Considerable work has been done on climate change, potential risk and mitigation strategies, which will be integrated into this analysis.



Each of these values has been captured in the model through close collaboration with one or more subject matter experts, who provided input in at least two stages – initial model setup and evaluating the modelling results. These values are all in addition to the traditional TSR and silviculture strategies that consider factors such as visuals, wildlife, old growth, etc.

[bookmark: _Toc415581256]Activities

The key output of the forest estate modelling is the schedule of activities. In the silviculture scenario, the activities being considered include: clear-cut and partial-cut harvesting, fertilization, ecosystem restoration (grass, open range and open forest) and planting (ITSL and intermediate utilization stands). The main decisions being considered are around activities on MPB affected stands – How much to harvest? Where to harvest? What stands to leave? Which non-harvested stands should be re-planted? Should we fertilize, and if so where? How much non-MPB affected timber should be harvested?



In the modelling environment, potential treatment pathways are defined (Figure 3.1 shows an example for a MPB affected stand). Each activity has different effects on the modelled indicators. 



The schedule of these activities is a key piece of the output as it provides direction to help resource managers implement a management regime and silviculture strategy that considers the wide range of values being captured. Although the data and modelling solution does not exist to provide a perfect answer, there are very real opportunities to improve our management decisions and silviculture investment. 
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[bookmark: _Ref411342815][bookmark: _Toc326072511][bookmark: _Toc370982607][bookmark: _Toc415581303]Figure 3.1:	Activities Considered for MPB-Affected Stands

[bookmark: _Toc415581257]Measuring Success

One of the key elements of considering multiple values is to be able to define when any specific value is successfully achieved. To capture this concept; low, moderate and high risk classes have been established for each value (or indictor). 



In an analysis scenario, each indicator has targets and weightings that are set with the intent to appropriately consider each factor. Targets are specific thresholds set for each indicator. Weightings are the cost associated with not meeting a target. When discussing weightings there are four qualitative weighting classes used, specifically:



· Low: default weighting so the model will consider the indicator;

· Moderate: prioritize this indicator;

· High: a pseudo rule that must be achieved (can’t have many of these); and

· Tracked: no weight, but the model will still report on the status.



[image: P:\okanagan\ke12028nro_oka_silv_strat\analysis\code\reporting\risk_graph_rmz_demo.png]When results are shown they are generally presented with a risk-based backdrop in order to show how well the value is being achieved throughout the planning horizon. The risk classes have been defined using a variety of approaches and evaluated by subject matter experts wherever possible. For more detail around risk classes for individual indicators, see the Data Package report.



Interestingly, this approach of defining success proves to be difficult because often a team of resource managers cannot clearly quantify a suitable goal. For this reason the process of defining risk classes is very important because “if you don’t know where you are going, any road will get you there” (Lewis Carrol, born 1832). 



[bookmark: _Toc415581258]Silviculture Strategy

[bookmark: _Toc415581259]Working Targets

[bookmark: _Toc357674353]Provincial Timber Management Goals and Objectives provide the context and direction for the Kamloops TSA. Local timber goals and objectives rationalize the provincial priorities and goals in the context of local conditions, needs and values. The silviculture scenario attempts to balance all land base objectives. In addition to capturing the multiple values listed above, the scenario allows for silviculture activity to be implemented, helping to achieve the stated objectives.



Working targets were created and used to influence modelling decisions and outcomes from modelling scenarios in this project. Table 4.1 shows the targets and weightings for important indicators in the silviculture scenario.

[bookmark: _Ref411347064][bookmark: _Toc357674393][bookmark: _Toc370990208][bookmark: _Toc415581312]Table 4.1:	Indicators, Targets and Weightings for the Silviculture Scenario

		Indicator

		Target

		Weighting



		Harvest volume

		TSR 

		Moderate



		MPB volume

		Maximize mid-term

		Moderate



		Cedar/ hemlock partition

		Yes

		Moderate



		Non-declining THLB growing stock

		Yes

		Moderate



		TSR RMZs

		Yes

		High



		Silviculture activities

		$10 million limit

		Moderate



		Net-revenue (value – cost)

		Maximum positive – set at $10 per m3 harvested

		Moderate



		Wildfire

		Minimize hazard

		Low



		Hydrology - EDA

		30% above/ below H50 limit

		Moderate



		Range

		AUM targets

		Low



		Forest health

		Minimize hazard

		Low



		High risk IDF Pl 

		Yes

		Tracked



		Shorter rotation

		Yes

		Tracked





[bookmark: _Toc415581260]Overview of Scenarios

The modelling scenarios that have been defined in this project include:



1. No activities: This scenario is a benchmark for comparison that has no harvesting or silviculture activities implemented. Over the 250 year planning horizon, natural disturbances are implemented based on the NRoV on the entire productive land base.



2. TSR-equivalent: This scenario implements the TSR harvest level and RMZs that are modelled in TSR. It does not include silviculture activities and does not consider other land base indicators such as EDA.



3. Economic: Selects a management regime and silviculture program that uses net-revenue (monetary value generated minus cost) as the dominant objective. The general concept is that if funding is limited, this scenario will identify where the best return on investment could be.



4. Range: This scenario optimizes the harvest scheduling and silviculture activities to fulfill forage targets by pasture.



5. Wildfire: Harvest scheduling is optimized with the primary focus of reducing risk in identified high wildfire threat areas. Ecosystem restoration activities are allowed in this scenario to assist treating highest risk locations while achieving multiple objectives.



6. Forest Health: This scenario selects a management regime directed at reducing forest health risk based on current status. Ecosystem restoration activities are also allowed to occur to reduce risk while achieving multiple objectives.



7. Social: This scenario considers wildfire hazard, forage targets, a higher EDA weighting for watershed management, and ecosystem restoration activities to achieve a higher harvest level while maintaining the silviculture investment.



8. Environmental: This scenario balances the objectives for EDA, ecosystem restoration, and climate change while maintaining TSR harvest level, maximizing net revenue, and allowing flexibility for the cedar hemlock partition and non-declining growing stock.



9. Climate Change: Selects the harvest scheduling based on future potential climate envelopes. Identifies high risk BEC-species combinations to prioritize for treatment, and includes shorter rotations to facilitate increasing species diversity to create resilient future forests. 



10. Silviculture Strategy: This main scenario considers TSR indicators as well as additional indictors such as EDA and economics. Silviculture activities (planting, fertilization and ecosystem restoration) can be implemented for the first 20 years.  The model will only select silviculture activity where the cost and benefits make sense considering all the land base values.



Table 4.2 outlines the relative weightings of each indicator by scenario. Note that other indicators are tracked in the analysis, but this table outlines only those that are controlled in one or more scenarios.

[bookmark: _Ref411347266][bookmark: _Toc363651789][bookmark: _Toc370990209][bookmark: _Toc415581313]Table 4.2:	Indicators, Targets and Weightings by Scenario

		Indicator

		TSR 

		Economic

		Range

		Wildfire

		Forest Health

		Social

		Enviro.

		Silv.



		Harvest volume

		Moderate

		Moderate

		Moderate

		Moderate

		Moderate

		Moderate

		Moderate

		Moderate



		MPB volume

		Moderate

		Moderate

		Moderate

		Moderate

		Moderate

		Moderate

		Moderate

		Moderate



		Cedar/ hemlock partition

		Moderate

		Tracked

		Moderate

		Moderate

		Moderate

		Moderate

		Moderate

		Moderate



		Non-declining THLB growing stock

		Moderate

		Moderate

		Moderate

		Moderate

		Moderate

		Moderate

		Moderate

		Moderate



		TSR RMZs

		High

		High

		High

		High

		High

		High

		High

		High



		Silviculture activities

		Not allowed

		Moderate

		Moderate

		Moderate

		Moderate

		Moderate

		Moderate

		Moderate



		Net-revenue 

		Tracked

		Moderate

		Tracked

		Tracked

		Tracked

		Tracked

		Tracked

		Moderate



		Wildfire

		Tracked

		Tracked

		Tracked

		Moderate

		Tracked

		Low

		Low

		Low



		Hydrology - EDA

		Tracked

		Tracked

		Tracked

		Tracked

		Tracked

		Moderate

		Moderate

		Moderate



		Range

		Tracked

		Moderate

		Moderate

		Tracked

		Tracked

		Moderate

		Tracked

		Low



		Forest health

		Tracked

		Tracked

		Tracked

		Tracked

		Moderate

		Tracked

		Low

		Low



		High risk IDF Pl 

		Tracked

		Tracked

		Tracked

		Tracked

		Tracked

		Tracked

		Tracked

		Tracked



		Shorter rotations

		Tracked

		Tracked

		Tracked

		Tracked

		Tracked

		Tracked

		Tracked

		Tracked







The following section outlines some of the key outcomes from these scenarios. For more detail, see the ‘Modelling and Analysis’ report.

1. 

[bookmark: _Toc415581261]Preferred Silviculture Strategy

The preferred silviculture strategy is intended to provide the necessary direction to translate provincial strategic objectives into tactical plans. It is not appropriate to simply apply the modelling outputs as the preferred strategy without interpretation of the results and an understanding of the modelling assumptions and limitations. 



While the preferred strategy aims to achieve the working targets, the primary goal is to deliver more timber volume to mitigate the mid-term timber supply. A variety of activities are recommended to reduce financial risk and uncertainty while still providing means to address multiple values. 



Figure 4.1 shows the harvest forecast of the Type 4 Silviculture Strategy and TSR 5. The Type 4 Silviculture Strategy can achieve an average harvest level of 2.4 million m3/year for 10 years (current proposed AAC) before dropping down to a non-declining mid-term harvest level of 2.2 million m3/year. The analysis supporting TSR 5 starts at 2.1 million m3/year that can be sustained through the mid-term.





[bookmark: _Ref357671786][bookmark: _Toc357674367][bookmark: _Toc370982608][bookmark: _Toc415581304]Figure 4.1:	Harvest Volume: TSR 5 and Silviculture Scenario



[bookmark: _Toc415581262]Treatment Regime

Table 4.3 shows the proposed 20-year silviculture treatment regime that includes fertilization, planting (intermediate utilization stands and ITSL) and ecosystem restoration treatments. The strategy proposes spending an average of $2.5 million per year for 20 years, equating to an estimated additional 225 jobs per year for 20 years.

[bookmark: _Ref356544728][bookmark: _Toc370990210][bookmark: _Toc415581314]Table 4.3:	Treatment Regime Table[footnoteRef:1] [1: Note: this table does not reflect all the activities carried out in the Kamloops TSA by the MFLNRO, only those modelled in this analysis.] 
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[bookmark: _Toc415581263]Indicators

Reporting on the indicators modelled in this scenario includes traditional TSR resource management zones as well as:



· Timber and economic factors;

· Hydrology;

· Range;

· Harvesting the profile – cable terrain;

· Forest health factors;

· Wildfire hazard;

· Carbon – biomass and dead organic matter;

· Species trends;

· First Nations riparian management; and

· Climate change.



These indicators are outlined in more detail in Section 3.0 above. Selected indicators are shown in the section below, for more comprehensive reporting see the ‘Modelling and Analysis’ report.

[bookmark: _Toc415581264]Range – Forage Supply

A forage supply analysis has been built into the analysis to enable range to be considered along with multiple other land base values in this project. For ‘range’ scenarios this allows full modelling of range cut blocks whereas for other scenarios this provides a means of reporting on the impact a management regime has on range. 

[bookmark: _Toc415581265]Tactical Plan

The tactical plan for this project is the process of giving direction to translate the preferred silviculture strategy into reality. It is made up largely of direction from the timber supply analysis and spatially explicit mapping layers.

[bookmark: _Toc415581266]Target Treatment Areas

Fertilization, reforestation and ecosystem restoration treatments were considered in this analysis. The following sections outline the target treatment areas for each activity.



The spatial location of both eligible and priority stands is a key component of the tactical plan. These location maps and the spatial data behind them are provided to the MFLNRO as part of this project, however screen shots of these maps are shown for reference as ‘Silviculture Treatment Maps’ (provided as Appendix 1 of this document). 

[bookmark: _Toc415581267]Ecosystem Restoration

1.1.1 

Eligible Stands 

Ecosystem restoration (ER) is the process of assisting with the recovery of an ecosystem that has been degraded, damaged or destroyed by re-establishing its structural characteristics, species composition and ecological processes[footnoteRef:2] and in this analysis refers to the fire maintained ecosystems in the TSA. As part of ER planning, a Desired Future Condition (DFC) map was built that designates areas as desired to be open range or open forest in the NDT 4. Areas eligible for grassland treatment were identified in a separate grassland layer. Major drivers of these categories were aspect and slope, and were further identified by: [2:  http://www.for.gov.bc.ca/HRA/Restoration/index.htm ] 


· Open Range:

· NDT 4

· Site index < 13 m

· Open Forest:

· NDT 4

· All PP BGC units (except those in open range)

· Site index < 17 m



Priority Stands 

The preferred silviculture scenario chose to invest significantly in ecosystem restoration treatment as shown in Table 5.1. A total of 70 ha was treated for grass, 5,909 ha for open forest, and 6,801 for open range at the same average harvesting cost as clearcutting, resulting in an average of $10,000 per year for 20 years spent on grass, $1 million on open range, and $883,000 on open forest. These are the stands that are prioritized for treatment. 

[bookmark: _Ref415474143][bookmark: _Toc415581315]Table 5.1:	Ecosystem Restoration Silviculture Treatment 

		

		Grass

		Open Range

		Open Forest



		Eligible Area (ha)

		983

		36,040

		41,203



		Treated Area (ha)

		70

		6,801

		5,909



		Treated %

		7%

		19%

		14%



		$ total (over 20 years)

		114,428

		11,188,940

		9,721,181



		$ per year for 20 years

		10,403

		1,017,176

		883,744







Additional General Silviculture Trends 

Summaries of the eligible vs priority treated stands can give insight into the types of stands prioritized for treatment and hence further direction. For ecosystem restoration, these general silviculture trends include:

· 



Figure 5.1 shows an example ecosystem restoration treatment map. Stands eligible for ecosystem restoration are green and stands that are a priority for ecosystem restoration are orange (i.e. treated in the timber supply model in the silviculture scenario). 





[bookmark: _Ref415474153][bookmark: _Toc415581305]Figure 5.1:	Example Spatial Ecosystem Restoration Treatment Map

[bookmark: _Toc415581268]Fertilization

Eligible Stands 

Eligible stands are the total pool that is available to choose from when implementing silviculture treatments. Stands that are candidates for fertilization must satisfy the following criteria (from the LBIS MFLNRO 2013/14 to 2017/18 LBIS Silviculture Funding Criteria for Forests for Tomorrow):

· THLB;

· Leading species: Douglas-fir, larch or spruce;

· Age from 15 – 80 years;

· Inventory site index ≥ 15; 

· Minimal forest health hazard (i.e. MPB mortality projected at < 20%);

· Excludes stands in the Interior Douglas Fir (IDF); and

· Large enough contiguous areas to be operationally viable for fertilization (to be controlled by input block size and the patching functionality in Patchworks).



Priority Stands

The preferred silviculture scenario chose to invest in fertilization as shown in Table 5.2. A total of 4,866 ha was fertilized at an average of $450/ha, resulting in an average of $199,000 per year for 20 years spent on fertilization. These are the stands that are prioritized for treatment. 

[bookmark: _Ref365367546][bookmark: _Toc370990212][bookmark: _Toc415581316]Table 5.2:	Fertilization Silviculture Treatment 

		Fertilization



		Eligible Area (ha)

		24,333



		Treated Area (ha)

		4,866



		Treated %

		20%



		$ total (over 20 years)

		2,189,949



		$ per year for 20 years

		199,086







Additional General Silviculture Trends 

Summaries of the eligible vs priority treated stands can give insight into the types of stands prioritized for treatment and hence further direction. For fertilization, these general silviculture trends include:

· 



Figure 5.2 shows an example fertilization treatment map. Stands eligible for fertilization are green and stands that are a priority for fertilization are orange (i.e. treated in the timber supply model in the silviculture scenario). 





[bookmark: _Ref364079011][bookmark: _Toc370982614][bookmark: _Toc415581306]Figure 5.2:	Example Spatial Fertilization Treatment Map

[bookmark: _Toc415581269]Reforestation

2 

3 

4 

5 

6 

6.1 

6.1.1 

6.1.2 

Innovative Timber Sale License

Eligible Stands 

To define where Innovative Timber Sale Licenses (ITSL) would be considered, the BCTS/ FFT ITSL stand selection criteria will be utilized as closely as possible. There are data limitations with the strategic-level data sets available that make some of the criteria impossible to use at this scale. ITSL treatment can be considered where:

· THLB (i.e. not a park or some other similar factor that would not allow harvest);

· Must be > 70% Pli (species composition from VRI will be used);

· Must be > 70% MPB-affected (BCMPB projections will be used);

· Silviculture expenditure must be less than threshold based on site index. Using average silviculture cost assumptions,  means that the stand ≥ 12 SI; and

· Will use < 0.16 m3/ tree piece size (VRI merchantable volume/ stems per ha will be used to approximate this).



Priority Stands 

The preferred silviculture scenario chose to invest in ITSL treatment as shown in Table 5.3. A total of 83 ha was treated at $1,415/ha, resulting in an average of $30,000 per year for 20 years spent on ITSL. These are the stands that are prioritized for treatment. 

[bookmark: _Ref415472867][bookmark: _Toc415581317]Table 5.3:	ITSL Silviculture Treatment 

		ITSL



		Eligible Area (ha)

		1,627



		Treated Area (ha)

		83



		Treated %

		5%



		$ total (over 20 years)

		329,292



		$ per year for 20 years

		29,936







Additional General Silviculture Trends 

Summaries of the eligible vs priority treated stands can give insight into the types of stands prioritized for treatment and hence further direction. For ITSL, these general silviculture trends include:

· 



Figure 5.2 shows an example ITSL treatment map. Stands eligible for ITSL are green and stands that are a priority for ITSL are orange (i.e. treated in the timber supply model in the silviculture scenario). 





[bookmark: _Toc415581307]Figure 5.3:	Example Spatial ITSL Treatment Map

Intermediate Utilization Stands

Eligible Stands 

Intermediate utilization (IU) stands are identified as those that have logging disturbances from 1960 – 1987 and are balsam-leading. In the past these stands would have had their spruce volumes removed and the low residual volumes may mean that currently some of these stands are outside the current low volume threshold (40 m3/ha) used to define IU stands. Because of the logging history and poor regeneration, treatment of these stands would involve removing existing cover and replanting. 



Priority Stands 

The preferred silviculture scenario chose to invest in Balsam IU as shown in Table 5.4. A total of 387 ha was treated at the same average harvesting cost as clearcutting, resulting in an average of $376,000 per year for 20 years spent on Balsam IU. These are the stands that are prioritized for treatment. 

[bookmark: _Ref415473822][bookmark: _Toc415581318]Table 5.4:	Balsam IU Silviculture Treatment 

		Balsam IU



		Eligible Area (ha)

		21,954



		Treated Area (ha)

		387



		Treated %

		2%



		$ total (over 20 years)

		4,140,933



		$ per year for 20 years

		376,448







Additional General Silviculture Trends 

Summaries of the eligible vs priority treated stands can give insight into the types of stands prioritized for treatment and hence further direction. For Balsam IU, these general silviculture trends include:

· 



Figure 5.4 shows an example Balsam IU treatment map. Stands eligible for Balsam IU are green and stands that are a priority for Balsam IU are orange (i.e. treated in the timber supply model in the silviculture scenario). 





[bookmark: _Ref415473707][bookmark: _Toc415581308]Figure 5.4:	Example Spatial Balsam IU Treatment Map

[bookmark: _Toc415581270]Applying the Tactical Plan

The direction provided in the previous sections form the basis of tactical plan development in this project. The following chapters identify some additional considerations when translating this into an operational plan.

[bookmark: _Toc415581271]Treatment Risk

Consider the risk that the financial gain from the treatment will not be realized due to natural disturbance factors. This may include:

· Forest health hazard; 

· Wildfire hazard; and

· Risk of harvesting for regeneration treatments in areas where salvaging is still viable.



Fertilization

Risk to investment if stands are harvested too soon because you cannot physically keep licensees out. Also, these stands are at risk of wildfire before they are queued for harvesting. These risks have been identified by the Ministry. To address this, younger stands would be a priority for fertilization treatment to decrease the risks associated with harvesting. 



Discussion around multiple-fertilization treatments began in the kick-off meeting, however this option was not included in the analysis due to complexities and risks associated with fertilization and multiple licensees operating in the area. While there may be opportunities for multiple-fertilization treatments in some stands, risk of investment loss is increased as costs are carried longer.

[bookmark: _Toc415581272]Consider Related Plans and Strategies

Check how each treatment aligns with related plans and strategies especially including:

· Climate change,

· Forest health,

· Wildfire management;

· Ecosystem restoration; and

· Hydrological/ watershed values.

[bookmark: _Toc415581273]Data Limitations

The accuracy of the information associated with key input data layers is variable and may change over time. For example ownership and OGMAs may change over time. Field verification of inventory attributes (e.g. species, age, site productivity) prior to treatment is a critical component of the planning and implementation process. The VRI that was used as the foundation for this project was designed to provide a reasonable average volume for the TSA and not the stand level accuracy that it is often being used at. Ecosystem mapping for the TSA required considerable grouping to enable the product to pass the accuracy assessment- a process that also reduced the spatial accuracy. 

[bookmark: _Toc415581274]Utilize the Tactical Plan

Initially start with direction from the treatment maps to identify candidate and priority stands. Assess these areas in the field to verify data, treatment risk, relation to other plans/ strategies and operational limitations that exist (e.g. road access). Areas will need to be of reasonable size for operational treatment. Access and operational feasibility of the areas will need to be assessed. A stand-level ROI analysis on silviculture investment can be utilized as part of stand-level treatment plans.

[bookmark: _Toc415581275]Related Plans and Strategies

When implementing the silviculture strategy, it is important to consider the multitude of other related plans and strategies that apply. While some of these factors were incorporated into the analysis and were considered when locating priority stands for treatment in the silviculture strategy, it is important to list and formalize the factors to consider.

[bookmark: _Toc415581276]Climate Change

Forest management opportunities currently exist to adapt to climate change if we view the decisions through a ‘climate change lens’. Sources of information pertaining to climate change in BC are outlined in Table 6.1.

[bookmark: _Ref364082629][bookmark: _Toc370990215][bookmark: _Toc415581319]Table 6.1:	Climate Change Information Sources

		Source 

		Link



		Kamloops Future Forest Strategy II

		http://k2kamloopstsa.com/



		Overview of Guidance to Adapt Forest Management for Climate Change in the Kamloops TSA

		www.for.gov.bc.ca/ftp/HFP/external/!publish/Web/FFESC/reports/NelsonrevisedK2adaptationguidanceoverview120607.pdf



		MFLNRO’s page on adapting to climate change

		http://www.for.gov.bc.ca/het/climate/index.htm



		Climate Map of BC

		http://www.genetics.forestry.ubc.ca/cfcg/ClimateBC40/Default.aspx



		BC CFA climate change information sources

		https://www.google.ca/url?sa=t&rct=j&q=&esrc=s&source=web&cd=5&ved=0CEYQFjAE&url=http%3A%2F%2Fwww.bccfa.ca%2Findex.php%2Fwhat-we-do%2Fconferences%2Fitem%2Fdownload%2F112_14e91a620a9e05dda0d75777e84af0b0&ei=ouELUoipLImkiQKMvIGQBw&usg=AFQjCNGXX2T_0WfcVbZ4pNrpOeSh3rkF9w&bvm=bv.50723672,d.cGE&cad=rja 





[bookmark: _Toc415581277]Land Use Plans

The Kamloops Land and Resource Management Plan (KLRMP), Forest and Range Practices Act (FRPA) objectives, approved ungulate winter ranges (UWR) and associated orders and wildlife habitat areas (WHA) and associated general wildlife measures (GWM) form the framework for forest management and land use in the Kamloops TSA. 



Many of these values are directly affected by MPB mortality and associated salvage harvesting, but have not been updated to specifically incorporate these affects. Table 6.2 lists sources of information regarding land use plans in the Kamloops TSA.

[bookmark: _Ref364084311][bookmark: _Toc370990217][bookmark: _Toc415581320]Table 6.2:	Land Use Plan Information Sources

		Source 

		Link



		KLRMP

		https://www.for.gov.bc.ca/tasb/slrp/lrmp/kamloops/kamloops/plan/files/klrmp_full.pdf 



		FRPA

		http://www.for.gov.bc.ca/code/ http://www.for.gov.bc.ca/tasb/legsregs/frpa/frparegs/



		Approved UWR

		http://www.env.gov.bc.ca/wld/frpa/uwr/index.html



		WHA

		http://www.env.gov.bc.ca/wld/frpa/iwms/wha.html





[bookmark: _Toc415581278]Forest Health

The 2009 Kamloops TSA forest health strategy outlines emerging and important forest health issues in the TSA and strategies to minimize losses. This document identifies Douglas-fir beetle, spruce beetle, western spruce budworm and western balsam bark beetle as emerging forest health issues. In this analysis, forest health hazard for MPB, Douglas-fir beetle and spruce bark beetle was modelled at the landscape level. Table 6.3 lists sources of information regarding forest health strategies.

[bookmark: _Ref364085099][bookmark: _Toc370990218][bookmark: _Toc415581321]Table 6.3:	Forest Health Information Sources

		Source 

		Link



		Kamloops Forest Health Strategy 2009/ 2014

		http://www.for.gov.bc.ca/ftp/HFP/external/!publish/Forest_Health/TSA_FH_Strategies/2014_%20Kamloops_%20TSA_%20Forest_%20Health_%20Strategy%20Final%202.pdf

http://www.for.gov.bc.ca/dka/forest_health/doc/2009kamloopstsa_fhstrategyfinalmay4.pdf 



		MFLNRO Forest Health Website

		http://www.for.gov.bc.ca/hfp/health/index.htm





[bookmark: _Toc415581279]Wildfire Management

The BC Wildfire Management Strategy aims to encourage healthier ecosystems, reduce the risk of loss to communities, recognize and plan for climate change, and enable more cost-effective wildfire response. The five strategies that aim to achieve these goals are to: 

· Reduce the hazards and risks associated with wildfire in and around communities and other high-value areas. 

· Plan and implement careful use of controlled burning in appropriate ecosystems under suitable conditions to reduce hazards and risks and achieve healthy forests and grasslands. 

· Allow wildfires to burn in areas where there is minimal risk to identified values. Monitor these wildfires and intervene only when necessary to reduce unwanted losses. 

· Implement land, natural resource and community planning that incorporates management of wildland fire at all appropriate scales. 

· Develop a high level of public awareness and understanding about wildfire and its management. 

[bookmark: _Toc415581280]Planning Silviculture Activities to Address Wildfire

Silviculture activities should be planned to recognize and protect values that are at risk from wildfire. Ideally, projects should be located within areas of reduced wildfire risk and aligned in larger, more cohesive units that can be easily identified as a priority value for suppression. The process below describes the silviculture activities that can be deployed to address different wildfire risks and management objectives. 



There are two key components to evaluating silviculture treatments from a wildfire management perspective: 

1. Design treatments that reduce wildfire risk and consequences to life, property and other values, and 

2. Locate treatments to minimize the likelihood of loss of the investment from wildfire. 



At this time, it is recommended that the burn probability map (Burn-P3) be used in conjunction with local input on values and risk, to identify and prioritize candidate treatment areas based on wildfire hazard. As Fire Management Plans evolve they will include landscape level wildfire management objectives and strategies based on local input. Proposed treatments should be consistent with Fire Management Plan objectives and strategies (when they are available) and contribute to the development of a fire resilient landscape. Communities that have been identified as the highest risk should be targeted for amelioration treatments first. Other communities with lower risk, and other values outside of the wildland urban interface (WUI) (e.g., critical infrastructure, critical habitat, community watersheds) at high risk from wildfire, should be considered a high priority for amelioration treatments. 



Table 6.4 illustrates the relationship between forest management activities and fire management. It is intended to assist prescribing foresters to consider wildfire risk when planning silviculture treatments. For example, a lower priority is assigned to proposed treatment areas where silviculture activities are likely to contribute to the fire hazard, or where there is a high probability of long term silviculture investments being lost to wildfire or fuel reduction treatments in the interface. Alternatively, a higher priority is assigned to proposed treatment areas where activities will likely mitigate the risk of losses from wildfires and have a higher likelihood of growing to a commercial harvest age. It is generally preferable to locate silviculture investments in low or moderate fire risk areas, however, under some circumstances, silviculture investments can be made in areas of higher fire risk, provided appropriate hazard mitigation is part of the investment and the resulting treated stand does not increase the hazard to communities and other values over time.

[bookmark: _Ref377456749][bookmark: _Toc370990219][bookmark: _Toc415581322]Table 6.4	Forest Management Priorities for Wildfire Management

		Treatments

		Treatment outcome (Fire perspective)

		Lower priority where…

		Higher priority where…



		Harvesting

		Clear-cut

		Reduce fuel loading and eliminate crown fire risk (short term)

		

		High values and high hazards exist; create fuel breaks 



		

		Partial cut

		Reduce crown bulk density which reduce crown fire risk (1). May increase surface fuel loading (2)

		

		High risk interface area (3) identifies a need to treat fuels; mitigate risk



		Silviculture

		Enhanced Reforestation

		May have surface fire potential. This is dependent on residual slash load and grass/ herbaceous fuel loading.

		Burn probability is highest; avoid losing silviculture investments

		



		

		Alternate Reforestation (4)

		May have surface fire potential. This is dependent on residual slash load and grass/ herbaceous fuel loading.

		

		Burn probability is highest; mitigate losses and protect values



		

		Prescribed Burn / Ecosystem Restoration

		Maintains a natural fire return interval

		

		High values exist with high hazard and risk; treat fuels and improve forest health/habitat



		

		Spacing to normal stocking levels

		Reduce fuel loading – lower intensity fires. May increase surface fuel loading

		Burn probability is highest; avoid losing silviculture investments

		



		

		Spacing to lower densities combined with/Fuel Reduction

		Reduce fuel loading – lower intensity fires(5)

		

		High values exist to protect community and Infrastructure

High risk interface area (3) identifies a need to treat fuels; mitigate risk

Burn probability and fire intensity criteria are the highest; mitigate fuel loading 



		

		Fertilization

		May increase crown bulk density and higher surface fuel loading

		Burn probability is highest - avoid losing silviculture investments

Burn probability is highest within interface; Areas in the interface have a high priority for treatment and silviculture investments may be lost.

		Outside of interface areas, in areas of low to moderate burn probability.



		

		Pruning

		Increase crown base height but will increase surface fuel loading.

		

		High risk interface areas – increase height to live crown.



		Rehabilitate

		Knockdown and site preparation

		Reduce fuel loading and eliminate crown fire risk (short term)

		

		High risk interface area (3) identifies a need to treat fuels; mitigate risk



		

		Plant and brush

		May have surface fire potential. This is dependent on residual slash load

		Burn probability is highest; avoid losing silviculture investments

		





(1) This treatment may also increase crown fire potential in certain areas due to increased air flow through the stand. Care needed with surface fuel load and crown base height

(2) Higher surface fuel loading can result in more intense surface fires. Higher intensity surface fires have the potential to increase crown fire potential. 

(3) Identified through a Community Wildfire Protection Plan (CWPP) or Provincial Strategic Threat Analysis (PSTA) or Burn P3

(4) Encourage deciduous or other fire resistant species

(5) Intensity (I) is a function of the combustion (H), weight of fuel (W) and rate of spread of a fire (R) I=HWR



It is important to recognize that most of the treatments discussed in Table 6.4 have a limited amount of time where they will be effective from a fire management perspective. As trees and other vegetation grow, ingress may occur and fuels accumulate, the wildfire hazard will increase. It is important to design treatments to be effective over the long term, or plan for follow-up treatments to maintain effectiveness.



To illustrate how wildfire management might be considered to prioritize silviculture treatments, Figure 6.1 shows an example of fertilization treatment in relation to areas within and outside of a community interface area. Applying the principles in Table 4.5 illustrates the relationship between forest management activities and fire management. It is intended to assist prescribing foresters to consider wildfire risk when planning silviculture treatments. For example, a lower priority is assigned to proposed treatment areas where silviculture activities are likely to contribute to the fire hazard, or where there is a high probability of long term silviculture investments being lost to wildfire or fuel reduction treatments in the interface. Alternatively, a higher priority is assigned to proposed treatment areas where activities will likely mitigate the risk of losses from wildfires and have a higher likelihood of growing to a commercial harvest age. It is generally preferable to locate silviculture investments in low or moderate fire risk areas, however, under some circumstances, silviculture investments can be made in areas of higher fire risk, provided appropriate hazard mitigation is part of the investment and the resulting treated stand does not increase the hazard to communities and other values over time. 



Although Table 6.4 does not specifically discuss prescribed burning, it can be an effective tool to reduce fuel loading and accomplish other objectives. Consideration should be given to how the planned treatment fits in with adjacent areas, and how it contributes to the creation of effective landscape level fuel breaks and a fire resilient landscape. 





[bookmark: _Ref377456712][bookmark: _Toc370982617][bookmark: _Toc415581309]Figure 6.1:	Burn Probability, Interface Areas and Candidate Treatments



Using Figure 6.1, silviculture treatments can be planned to maximize the protection of life, property and other values, while minimizing the risk of losing the silviculture investment to future wildfire as follows: 



1. Fertilization of an area with high burn probability within the interface area is a low priority in untreated stands (i.e., high probability of losing the investment from future fuel reduction treatments). 

2. Fertilization in an area with moderate burn probability and outside the interface area is a higher priority (i.e., high probability of the treated stand reaching maturity and being harvested). Outside of the interface areas traditional pre-commercial thinning may be acceptable; although this may not be acceptable immediately adjacent to the WUI (i.e., creating a large fuel load immediately adjacent to the WUI may not be consistent with risk mitigation). 



Table 6.5 lists selected sources of information for wildfire management.

[bookmark: _Ref415483754][bookmark: _Toc370990220][bookmark: _Toc415581323]Table 6.5:	Wildfire Management Information Sources

		Source 

		Link



		BC Wildland Fire Management Strategy

		bcwildfire.ca/prevention/PrescribedFire/



		Provincial Strategic Threat Analysis Wildfire Management Branch Contact Daniel.Perrakis@gov.bc.ca

		No link available – contact Daniel.Perrakis@gov.bc.ca 



		Regional District Community Wildfire Protection Plans – Kamloops Fire Center 

		No link available – contact Gord.Pratt@gov.bc.ca



		Municipal Community Wildfire Protection Plans – Kamloops Fire Center

		No link available – contact Gord.Pratt@gov.bc.ca



		Burn-P3 Modelling 
Wildfire Management Branch Fire Management Specialist – South Area
Contact – Mike.Black@gov.bc.ca

		 

cfs.nrcan.gc.ca/pubwarehouse/pdfs/25627.pdf





		Forest health and climate change: A BC perspective

		bcwildfire.ca/ftp/HFP/external/!publish/ClimateChange/FRPA/Workshop/Forest_Health_CC.pdf 



		Innovative Timber Sale Licences (ITSL) – Stand Selection Policy

		www.for.gov.bc.ca/hcp/fia/landbase/fft/ITSL-FLTC-Stand-Selection-Policy-20120920.docx.



		Silvicultural Regimes for Fuel Management in the Wildland Urban Interface or Adjacent to High Landscape Values

		www.for.gov.bc.ca/ftp/HFP/external/!publish/LBIS_web/Guidance/FFT%20guidance%20-Silvicultural%20Regimes%20for%20Fuel%20Management%20in%20the%20WildLand%20Urban%20Interface_V2.3.pdf 





[bookmark: _Toc415581281]Ecosystem Restoration

Decades of fire suppression in the wildfire-maintained ecosystems have resulted in encroachment and ecosystem degradation. In the Kamloops TSA, these dry-belt IDF ecosystems are located in the valley bottoms that are also heavily used for range and recreation and are in close proximity to major population centres. The province’s ecosystem restoration plan provides strategic direction to restore these areas to an ecologically appropriate and resilient condition.



Much of the treatment areas are outside of the THLB, but there may be an important indirect implication of reducing overall wildfire hazard through ecosystem restoration that will increase mid-term timber supply. 



Table 6.6 shows selected sources of information for ecosystem restoration.

[bookmark: _Ref364251440][bookmark: _Ref415483756][bookmark: _Toc370990221][bookmark: _Toc415581324]Table 6.6:	Ecosystem Restoration Information Sources

		Source 

		Link



		MFLNRO Ecosystem Restoration website

		https://www.for.gov.bc.ca/hra/Restoration/index.htm



		Provincial strategic plan

		https://www.for.gov.bc.ca/hra/Restoration/Draft%20-%20Ecosystem%20Restoration%20Prov%20Strategic%20Plan.pdf 



		Rocky Mountain Trench blueprint for action

		http://www.trenchsociety.com/setup/content/Blueprint_for_Action_2006.pdf





[bookmark: _Toc415581282]Watershed Management

The large areas of MPB mortality, as well as the increased road densities and clear-cutting associated with accelerated salvage harvests affects watershed risk to peak flow events. In this analysis, the hydrological indicators EDA (equivalent disturbance area) above and below the H50[footnoteRef:3] elevation were modelled to mimic hydrological operational considerations.  [3:  H50 refers to the elevation that 50% of the area is above (for a given watershed). ] 




Harvest, salvage and silviculture activities need to be spatially located keeping these indicators in mind. Accelerated green-up will result from rehabilitating a MPB killed stand rather than letting it regenerate through natural regeneration. Watersheds that have high EDA values in the short term were identified in this analysis.



Table 6. 7 list selected sources of information for watershed management.

[bookmark: _Ref364251446][bookmark: _Ref411857552][bookmark: _Toc370990222][bookmark: _Toc415581325]Table 6. 7:	Watershed Management Information Sources

		Source 

		Link



		Kamloops TSA Watershed Risk Analysis

		No link available



		Okanagan Basin Water Board

		http://www.obwb.ca/watershed/





[bookmark: _Toc415581283]Wildlife Habitat

The Kamloops TSA is home to many key wildlife species and non-timber values. This analysis considers TSR, GAR and KLRMP requirements including caribou, mule deer, moose, community watersheds, lakeshore management zones, and visually sensitive areas. When implementing the silviculture activities in this strategy, consider their impact on wider wildlife habitat objectives. Table 6.8 list selected sources of information for wildlife habitat.

[bookmark: _Ref364251453][bookmark: _Ref411857655][bookmark: _Toc370990223][bookmark: _Toc415581326]Table 6.8:	Wildlife Habitat Information Sources

		Source 

		Link



		KLRMP

		https://www.for.gov.bc.ca/tasb/slrp/lrmp/kamloops/kamloops/plan/files/klrmp_full.pdf



		Approved UWR

		http://www.env.gov.bc.ca/wld/frpa/uwr/index.html



		WHAs

		http://www.env.gov.bc.ca/wld/frpa/iwms/wha.html



		Fisheries sensitive watersheds

		http://www.env.gov.bc.ca/wld/frpa/fsw/index.html





[bookmark: _Toc415581284]Range Management

The BC range program allocates and supports grazing and hay-cutting agreements on crown land through licenses, permits and leases. Range agreements are broken down into pastures (areas for use during a particular season) that have a target forage requirement. Forage requirements are measured in animal unit months (AUMs) which is the amount of forage necessary for the sustenance of one cow or its equivalent for 1 month (450kg/AUM).



In the analysis, forage production was modelled and tracked throughout and analysis scenarios specific to range values were run. The instrument through which changes in forage supply are assumed to be influenced is through selection of different harvesting systems, including clear-cut, partial cut, patch cut and strip cut. These harvesting systems represent changes in silviculture practices at time of harvest and result in different levels of forage productions (grass growth).



These analyses indicated that while under current silviculture practices and management, existing forage allocations are not likely to be met, relatively small amounts of change in management is necessary to fulfill the forage targets, as seen in several scenarios. All silviculture activities should consider how they might affect or be affected by range activities. Table 6.9 list selected sources of information for range management.

[bookmark: _Ref364251459][bookmark: _Ref411858889][bookmark: _Toc370990224][bookmark: _Toc415581327]Table 6.9:	Range Management Information Sources

		Source 

		Link



		BC Range program website

		http://www.for.gov.bc.ca/hra/index.htm



		BC Range factsheets and publications

		http://www.agf.gov.bc.ca/range/factsheets.htm





[bookmark: _Toc415581285]Tree Improvement and Seed Transfer



[bookmark: _Toc415581328]Table 6.10:	Tree Improvement Information Sources

		Source 

		Link



		Forest Genetics Council (FGC) of BC

		http://www.fgcouncil.bc.ca/ 



		

		





[bookmark: _Toc415581286]Recommendations

Throughout this process, it was recognized that this planning process is meant to be iterative and continually improved upon. This section highlights possible process and data improvements that will enhance similar projects in the future.

[bookmark: _Toc415581287]Implementation of Strategies

Recommendations for the implementation of silviculture strategies modelled include:

1. 

[bookmark: _Toc415581288]Data Gaps and Information Needs

Data gaps and future information needs that were identified through this process include: 

· VRI: 

· Climate Change: 

[bookmark: _Toc415581289]Related Plans and Strategies

Continue to explore ways to align silviculture strategies with other related plans and strategies to maximize benefits to multiple forest users and values. 



The analysis dataset and tools should be made available and encouraged for use in other planning processes in the TSA.

[bookmark: _Toc415581290]Monitoring

Monitoring should be integral to the silviculture strategy. This includes monitoring of managed stand yields and monitoring the response to silviculture activity.

[bookmark: _Toc415581291]Activities Not Modelled

1. [bookmark: _Toc414265894][bookmark: _Toc415581292][bookmark: _Toc414265893]Tree Improvement

During the meetings, the use of tree improvement was identified as one of the tools used to increase the growth and yield of managed stands. Current estimates of GG and availability are used in the base case TIPSY input assumptions (see Table 7.1 of the Data Package).



Estimates of current and future genetic gains (GG) in TSR 4 were sourced from the Forest Genetics Council (FGC) of BC business plan (available online at http://www.fgcouncil.bc.ca/). For each seed planning zone (SPZ) and tree species the ‘Species Plans’ in Appendix 3 include information on GG and seed availability/ use. To apply these estimates, the LRDW SPZ layer (SEED_PLAN_ZONE_POLY_MVW) was incorporated into the analysis data set. An example of the information used for “SPZ # 10 the Interior Lodgepole Pine Thompson Okanagan 700-1400m” is shown in Figure 7.1.

 

[image: ]

[bookmark: _Ref383767296][bookmark: _Toc410198989][bookmark: _Toc414265919][bookmark: _Toc415581310]Figure 7.1: 	GG Estimates for SPZ #10



Table 7.1 shows the genetic gain estimates that will be used for managed stand yields in TIPSY. The current GG and current availability columns will be multiplied for each SPZ and then using the overlap between each SPZ and AU, will be area weight averaged into each AU. 

[bookmark: _Ref284834031][bookmark: _Toc321814170][bookmark: _Toc410199013][bookmark: _Toc414265924][bookmark: _Toc415581329]Table 7.1:	Genetic Gain Estimates

		SPZ #

		Sp

		Elev Min

		Elev Max

		Seed zone

		GG 

		Availability 



		

		

		

		

		

		Now

		Future

		Now

		Future



		4

		Sx

		1000

		1700

		Sx - Nelson 1000 - 1700

		17%

		20%

		100%

		100%



		5

		Sx

		1700

		2100

		Sx - Nelson 1700 - 2100

		13%

		17%

		100%

		100%



		7

		Pli

		700

		1600

		Pli - Nelson 700 - 1600

		13%

		18%

		100%

		100%



		10

		Pli

		700

		1400

		Pli - Thompson Okanagan 700 - 1400

		16%

		17%

		100%

		100%



		12

		Pli

		700

		1400

		Pli - Prince George 700 - 1400

		13%

		16%

		39%

		100%



		13

		Lw

		700

		1600

		Lw - Nelson 700 - 1600

		28%

		32%

		100%

		100%



		14

		Sx

		600

		1400

		Sx - Prince George 600 - 1400

		26%

		29%

		100%

		100%



		15

		Pw

		500

		1400

		Pw - Kootenay Quesnel 500 - 1400

		0%

		0%

		100%

		100%



		16

		Pli

		1400

		1600

		Pli - Thompson Okanagan 1400 - 1600

		17%

		18%

		29%

		61%



		20

		Pli

		1600

		2000

		Pli - Nelson 1600 - 2000

		15%

		15%

		1%

		100%



		21

		Fdi

		400

		1200

		Fdi - Nelson 400 - 1200

		25%

		25%

		88%

		100%



		22

		Fdi

		1000

		1800

		Fdi - Nelson 1000 - 1800

		34%

		34%

		100%

		100%



		30

		Sx

		700

		1500

		Sx - Thompson Okanagan 700 - 1500

		19%

		19%

		91%

		100%



		37

		Fdi

		700

		1400

		Fdi - Quesnel Lake 700 - 1400

		25%

		26%

		100%

		100%



		43

		Fdi

		600

		1400

		Fdi - Cariboo Transition 600 - 1400

		18%

		18%

		100%

		100%



		50

		Lw

		1200

		1800

		Lw - Nelson 1200 - 1800

		0%

		0%

		81%

		100%



		51

		Py

		1000

		1400

		Py - S. interior 1000 - 1400

		7%

		10%

		94%

		100%



		52

		Fdi

		600

		1099

		Fdi - Thompson Okanagan 600 - 1099

		0%

		0%

		0%

		100%



		53

		Fdi

		1100

		1600

		Fdi - Thompson Okanagan 1100 - 1600

		0%

		0%

		0%

		100%







[bookmark: _Toc415581293]Post-Fire Repressed Stands 

This was identified as an issue in the Okanagan TSA but has not been quantified in the Kamloops TSA. These stands need to be identified and assessed early in order to be treated as a top priority. This was not within the scope of this project, therefore these stands were not defined and modelled. 

1. [bookmark: _Toc415581294]Spacing

This treatment option may not be practical at the TSA level. Some volume based licensees are prohibited from using this treatment option. The benefits of spacing have yet to be confirmed, however value has been realized by some licensees in that it improves MAI and decreases the need for forest health spraying programs. This was not included in the preferred silviculture scenario. From a timber perspective, there is overlap between the outcomes of spacing, range, ecosystem restoration, and partial cutting.

1.1.3 [bookmark: _Toc415581295]Natural Regeneration Spacing

Natural regeneration spacing would produce sawlogs earlier by reducing the minimum harvest age and creating better products from stands. There is concern that this may increase MPB risk in pine leading stands, however these stands may still benefit from this treatment in good productivity sites. Stands eligible for natural regeneration spacing would be within the THLB and only includes stands harvested since 2000 that were naturally regenerated. The target stems per hectare (SPH) would be dependent on age, but would range from 5,000 to 7,000 SPH.



However, approximately 650 ha was identified in the TSA as eligible stands for natural regeneration spacing. There was concern regarding the ability to adequately identify these stands, therefore with current data limitations it was determined that this treatment would not be modelled. 

[bookmark: _Toc415581296]Appendix 1: Silviculture Treatment Maps



[bookmark: _Toc415581297]Appendix 2: 20 Year Harvest Map for the Silviculture Scenario
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INTRODUCTION


The purpose of these guidelines is to provide suggestions on how to meet the content requirements under the Forest and Range Practices Act for preventing the introduction and spread of invasive alien plants.  It also outlines various measures that may be taken to destroy invasive alien plants if those prevention measures fail.


Section 47 of the Forest and Range Practices Act states:


47.  A person carrying out a forest practice or a range practice must carry out measures that are


(a) specified in the applicable operational plan, or


(b) authorized by the minister


to prevent the introduction or spread of prescribed species of invasive plants.


2003-55-28, effective January 31, 2004 [B.C. Reg. 7/2004].

In support of this, section 15 of the Range Planning and Practices Regulation states: 


15.  For the purpose of section 47 [invasive plants] of the Act, a range agreement holder who is required to prepare a range use plan must specify measures in the plan to prevent the introduction or spread of species of plants prescribed in the Invasive Plants Regulation, if the introduction or spread is likely to be the result of the holder’s range practices.


A nearly identical section exists in the Forest Planning and Practices Regulation:


17.  For the purpose of section 47 [invasive plants] of the Act, a person who prepares a forest stewardship plan must specify measures in the plan to prevent the introduction or spread of species of plants prescribed in the Invasive Plants Regulation, if the introduction or spread is likely to be the result of the person's forest practices.


Activities that may cause the introduction or spread of invasive plants are:


For forestry:


(a) road building and maintainance,


(b) building landings and skid trails,


(c) harvesting that exposes mineral soil,


(d) post harvest site preparation,


(e) movement of machinery related to the above activities, and


(f) log hauling (seed dispersal).


For range:


(a) grazing that creates early or mid seral plant communities,


(b) trampling around salting sites and other congregation areas,


(c) building of stock trails, water developments and corrals, and


(d) herding livestock (trampling that creates exposed mineral soil and seed dispersal).


DEFINITIONS


· Invasive plants


The Invasive Plant Council of British Columbia defines invasive plants as:


“Any invasive alien plant species that has the potential to pose undesirable or detrimental impacts on humans, animals or ecosystems.”


The Invasive Plants Regulation lists the plant species targeted for the purposes of Section 47 of the Forest and Range Practices Act.


· Seed


Any plant part that will grow into a plant.


INVASIVE PLANTS MANAGEMENT 


The primary principle involved in managing invasive plants is that forest and range activities must be carried out in a manner that prevents the introduction or spread of invasive plants.  Tenure holders who are required to submit range use plans or forest stewardship plans must specify measures to address the invasive plants found under the area of the plan.  In some areas of the province, management of invasive plants may be strategically planned and co-ordinated by a regional invasive plants committee.  Prior to developing plans, tenure holders may benefit from contacting the regional invasive plant committee in their area.


The following three sections outline general preventive actions that should be used as a minimum set of measures where operations on crown land may result in the establishment or spread of invasive plants.


Inventory


In addition to the resources provided by regional invasive plant committees, the Ministry of Forests maintains a searchable database that records the occurrence and distribution of invasive plants across the province (http://www.for.gov.bc.ca/hfp/invasive/intro.htm).  This database should be consulted to identify the variety and distribution of invasive plants occurring in the area under a submitted plan.  The database is constantly updated as new inventory information is entered.


Tenure holders should identify and map invasive plant infestations and keep records to track occurrence over the years.  Reporting new invasive plant infestations annually to the Ministry of Forests will help keep the provincial database current.


Prevention


1.
Minimize soil disturbance.


· Through appropriate forest and range management maintain an invasive plant resistant plant community.  Managing for a late seral plant community as described in the Biodiversty Guidebook should be sufficient.  Earlier seral stages are susceptible to colonization by alien invasive plants.  Even so, some invasive plants will be able to establish in late seral or potential natural plant communities.


· Manage grazing to prevent excessive soil disturbance at salt areas, watering sites, stock trails and corrals.  Some disturbance is inevitable at these sites and they need to be checked often for invasive plant establishment.


· Minimize areas of soil disturbance during construction and maintenance of roads, landing, skid trails, and site preparation for planting.


2.
Re-establish vegetation on disturbed areas as soon as possible.  Disturbed sites should be seeded within 2 weeks of disturbance if at all possible and checked the year following disturbance to ensure colonization with desirable species has occurred.


· The seed mix should include fast, early growing species of grasses and legumes that consider local site characteristics and objectives for the area.  Consult the Soil Rehabilitation Guidebook and regional guides for area-specific recommendations, where available.


All seed sold in Canada is subject to the federal Seeds Act and thus subject to tolerances for prohibited and primary noxious invasive plant seed.  Section 3(1) of the Seeds Act states:


3. (1) Except as provided by the regulations, no person shall


(a) sell, import into Canada or export from Canada any seed unless the seed conforms to the prescribed standard and is marked and packed and the package labelled as prescribed, or


(b) sell or advertise for sale in Canada or import into Canada seed of a variety that is not registered in the prescribed manner.


· As a minimum, ensure the seed used for revegetation is of the grade Canada Common #1 Forage Mixture (or better) or Canada No. 1 Ground Cover Mixture.  If seed with another grading is used, it must be invasive plant free.


· Consider appropriate seeding rates and the use of fertilizer to ensure successful revegetation is achieved.  Monitor seeded sites and where the seeding has not established properly re-seed.  This may require disturbance, fertilization, mulching or other techniques for a successful re-seeding.


3.
Minimize invasive plant seed delivery to work sites and grazed areas.


· Ensure tree planters and other forest or range workers do not spread invasive plant seeds by checking and removing seeds from their clothing and equipment.


· Refrain from driving through areas infested with invasive plants.  Before moving equipment from an area infested with invasive plants to a non-infested area, wash the undercarriage of the equipment to dislodge any mud, dirt or plant parts..


· Inspect the undercarriage of logging trucks and other vehicles and remove attached alien invasive plants prior to leaving an invasive plant-infested area.


· Before machinery moves into an invasive plant-free area, or livestock are trailed to an invasive plant free area consider spraying, mowing or hand pulling, along the route to be travelled into the invasive plant-free area.


· Ensure livestock is invasive plant-free when moving into a non-infested area.  All seeds attached to the coat should be removed and seeds in the gut should allowed to pass through the animal before moving to a non-infested area.  This can usually be accomplished by holding the livestock for 3 days in a invasive plant free area.


· Where possible, limit road maintenance to the road surface to retain the vegetated areas along roads.


· Ensure the gravel used for a road construction contains no invasive plant seed or rhizomatous plant parts.


· Ensure equipment yards and vehicle storage facilities are free of invasive plants.


Extirpation


If the above prevention measures fail and alien invasive plants establish on new sites the alien invasive plants must be destroyed prior to them setting seed.  If herbicides are used, their application must be in compliance with the Integrated Pest Management Act.  If plants are hand-pulled, all propagules must be removed from the site and they must be disposed of in a way that does not allow the spread of seeds (i.e., burned not composted).  The site must be visited the following year to ensure that the treatment measures were successful.
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Executive Summary 
 


British Columbia’s over-arching Climate Change Adaptation Strategy calls upon government to: 
1. Build a strong foundation of knowledge and tools to help public and private decision-makers 


across B.C. prepare for a changing climate; 
2. Make adaptation a part of B.C. Government’s business, ensuring that climate change impacts 


are considered in planning and decision-making across government; and, 
3. Assess risks and implement priority adaptation actions in key climate sensitive sectors.  


 
This action plan by BC Ministry of Forests, Lands and Natural Resource Operations aligns with that 
strategy and signals an important new vision and policy direction for adaptation within the sphere of 
forest management in British Columbia.  The vision and direction can be stated as:  


Vision 


 


Vision for BC’s Forests BC’s forests provide a broad suite of goods and services that benefit society 
now and in a changing climate.   


Management Goal By 2017 BC’s forest management policy framework will fully account for a 
changing climate. 


 
The vision links our goals with broader socio-economic objectives, including healthy forest ecosystems, a 
sustainable renewable resource for future generations, and jobs for British Columbians across all regions 
of province. 
 
This action plan sets up a basic structural model for adapting BC’s forest management practices to foster 
resilient forests in a changing climate.  By focussing first on a broad umbrella of resilient forests, many 
other values will be maintained and enhanced.  However, additional attention will be necessary to 
address adaptation for other values where there are gaps.  This action plan is designed to be modular, in 
that various components can be fit into the structure as science, tools, and policy evolve.  Adapting to 
climate change is a long term proposition that will gradually become business as usual.  This action plan 
will take some time to unfold in its entirety; hence it includes both short and longer term actions.  It sets 
some clear goal posts to guide the process but also recognizes the need to provide some flexibility to 
account for uncertainties associated with impacts from climate change.   
 
This action plan sends a signal to BC forest managers that the Province is moving to incorporate 
adaptation to climate change into forest stewardship practices, and that BC’s forest policy and practices 
will henceforth seek to improve the ability of our forests to withstand the full amplitude of climate 
change and variability.   
 


  



http://www.env.gov.bc.ca/cas/adaptation/strategy.html
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Introduction  


Forest management in British Columbia is poised to reduce risks and take advantage of many 


opportunities to adapt to a changing climate.  This Action Plan speaks to how we apply climate change 


information to our forest practices so that BC continues to have resilient1, diverse, healthy and 


productive forest ecosystems.  These forest ecosystems help support a strong economy, communities 


and families, and a multitude of other values.   


This 2012-2017 Action Plan describes the Ministry of Forests, Lands, and Natural Resource Operations 
Stewardship Division and Tenures, Competitiveness and Innovation Division, and Wildfire Management 
Branch responses to adapt to the impacts of a changing climate on British Columbia’s forests, 
particularly on the timber harvesting landbase.  This action plan sets out a new and emerging policy 
direction and framework for which new policies, guidance and tools will be developed to support forest 
managers and decision makers in adapting their practices over the next five years and beyond.  This 
document outlines the three goals and key actions for which strategies, plans and activities will be 
developed both now and as new science, knowledge, and decision support tools become available.   


Context and Scope 


This action plan arises in the context of a review of FRPA, BC’s forest practices policy framework, for its 
ability to maintain forest ecosystems that are resilient to climate change.  Finding few barriers and 
requirements for resilience in the legislation and regulations, we looked for what the opportunities 
were.  Through a series of four workshops held around BC. Participants included operational people 
from government, industry and BC Timber Sales.  The most promising opportunities were identified as: 


1. Setting goalposts and providing clear direction for adapting to a changing climate  
2. Developing broad scale forest management plans or silviculture strategies that are informed by 


climate change to guide operational planning  
3. Reforestation with a broader mix of species adapted to a changing climate. (See actions under 


Goal 1) 
4. Improving monitoring to support ecosystem resilience goals and objectives 


 
Of these, setting goalposts and developing broad scale strategies were identified as immediate actions 
that can be taken, along with providing knowledge and tools; and initiating actions in multiple spheres.  
 
Participants also identified pivotal issues that would need to be addressed in order for BC’s forest 
adaptation actions to succeed.  They are: 


1) Strategic planning: setting direction and objectives, and linking all resource values 
sustainably over the long term (Action under Goal 2) 


2) Address cost and risk (Action through TSA strategies – Goal 2) 
3) Reconcile timber supply implications (Action under Goal 2) 
4) Improve capacity (Action under Goal 3) 
5) Monitoring to support the strategic framework (Action under Goal 3 and develop an annual 


reporting mechanism for the goals). 
 


                                                           
1
 Managing for resilience entails practices that maintain or enhance the ability of ecosystems to cope with change. 


(Campbell et al 2009) 
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Related Issues were those deemed to be out of scope of the FRPA policy assessment, but identified by 
participants as being of fundamental importance our ability to adapt. They are: 


 Don’t look at FRPA in isolation: broaden the review to consider all FRPA values, other 
administrative elements and the entire land base 


 Volume based tenure provides no opportunity or incentive to manage for the entire rotation 


 Fuel and fire concerns 
Related issues will be brought forward to Executive for consideration.   
 


Managing Expectations 


This initiative began with an assessment of BC’s Forest and Range Practices Act and regulatory 


framework to see whether this framework enabled those management practices that are aligned with 


resilient forest ecosystems in a changing climate.  It went on to identify the most promising 


opportunities from an operational perspective.  Recent organizational changes have combined 


responsibilities for forest with those for other resources such as mining under one umbrella ministry, 


the Ministry of Forests, Lands and Natural Resource Operations.   This action plan speaks to adaptation 


actions for BC’s managed forest (not including parks and conservation areas).  Further work will be 


necessary to address aspects such as forage, water, and the broader resource stewardship arena.  


This is a big undertaking and we can only do so much at once.  Hence the decision was to be strategic, 


setting in place the key structural elements such as goals and objectives, while creating a modular 


structure that could be populated as the science and tools become available.  The intention is to focus 


first on the near term items that are achievable, and build the mid- and long term components as 


science, knowledge and tools evolve.  In this way, we can set realistic timelines and priorities based on 


risk/vulnerability, and over the longer term manage for a range of acceptable outcomes to deal with 


uncertainty.   


Goals 


The conceptual framework provided in the Discussion Paper and workshop materials included five goals. 


As a result of considerable overlap between them, for the purposes of this action plan they have been 


merged into three.  The goals and objectives are:  


Goal One Foster Resilient Forests 
Objective 1.1 Anticipate and manage for a changing climate  
Objective 1.2 Maintain and enhance diversity 


 
Goal Two   Maintain Future Options and Benefits 


Objective 2.1 Manage and protect resources and values  
Objective 2.2 Manage risks and capture opportunities  


 
Goal Three   Build Adaptive Capacity 


Objective 3.1 Develop adaptation information, knowledge and tools  
Objective 3.2 Increase extension and collaboration  
Objective 3.3 Ensure guidance and coordination. 
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In support of these goals and objectives are a set of sub-objectives that individually and collectively will 


lead toward resilient forests (see Appendix 1).   


This conceptual framework is modular in design: additional objectives, actions and business areas can be 


introduced as the science and analysis work matures.  The high level goals and objectives will not change 


each year. However the Actions are expected to be reviewed and updated periodically where necessary 


and incorporated into annual Service Plans and/or business plans. 


Goal One Foster Resilient Forests 


Actions under Goal 1 address one of the two main threats to resilient forests: the prospect of trees 


becoming poorly adapted to their changing environment.   


Objective 1.1 Anticipate and manage for a changing climate: 


Managed forest ecosystems that are suited to a changing climate.  The desired 


outcome is managed forest ecosystems that are healthy, productive and resilient to a 


changing climate.  


Actions 
2012-2013 


1. Climate Based Seed Transfer: Prepare a project charter and plan for development 


of a Climate-Based Seed Transfer (CBST) system.  This work will provide direction 


and guidance on the phased approach for development of a foundation to adjust 


BC’s forest regeneration framework (integrating silviculture and seed use) to be 


appropriate for a changing climate. 


Three to Five Years 


a) Complete an analysis of business requirements and information management 


needs for a climate-based forest regeneration decision support system. 


Investigate the potential for integration of platforms for climate-based seed 


transfer, reforestation, stocking standards and forest health based on existing 


frameworks (such as the Biogeoclimatic Ecosystem Classification system) in 


conjunction with a standard suite of climate models, scenarios, and assumptions 


to define the range of potential futures and forest regeneration options for 


management over space and time.  


b) Implement the climate-based seed transfer strategy and plan(s) for transitioning 


over to a fully integrated climate-based forest regeneration decision support 


system within the next five to ten years. 
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Objective 1.2 Maintain and Enhance Diversity: Complex2 and 


diverse3
  forest ecosystems and landscapes that are resilient to impacts of climate 


change and other stressors.  


 


Actions 
2012-2013 


2. Develop communicate and implement Chief Forester Policy on tree species 
diversity objectives.  Work with the Tree Species Selection project to 
communicate diversity objectives and status reports on our current diversity 
levels.  Include tree species diversity objectives and forest health strategies in TSA 
level strategies.  Clarify the types and measures for diversity that are desired.  
Show leadership in Ministry operations by incorporating diversity objectives into 
all areas where the Ministry has leverage (e.g., Forests for Tomorrow (FFT), small 
scale salvage areas under section 46 of the Forest Planning and Practices 
Regulation, etc.).  Set diversity targets in for small scale salvage and FFT areas. 
(See also Action 5) 


 


Actions 
Three to Five Years 


c) Assess the mid and long term timber supply impacts and opportunities 


associated with adaptation actions, including, e.g. assisted migration and changes 


in tree species diversity and stocking densities.   


d) Assess socio-economic costs and benefits of increased tree species diversity and 


complementary silviculture practices for an array of forest values.  Consider how 


to measure ecological costs and benefits, for example by developing monitoring 


and modelling approaches to evaluate the success of enhanced diversity on 


increased forest resilience. 


 


  


                                                           
2
 Complexity and diversity at multiple scales are both important aspects of resilient forest ecosystems.  


Complexity refers to complex interactions between multiple components with potentially non-linear feedback 


loops, open boundaries, ecological memory, and multiple scales of organization. 


3
  Diversity refers to variety in structure, composition and function across levels of ecological organization.  


Diversity can be of many types, for example diversity in tree species within a stand, diversity of genetic 


stock or provenance, or diversity of ages within a stand or across a landscape.   
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Goal Two Maintain Future Options and Benefits 


Actions under Goal 2 address the second of two main threats to resilient forests: the prospect of 
increasing disturbance due to fire, insects and disease. 


Objective 2.1 Manage and Protect Resources and Values: A full 


suite of forest resources and values are maintained to safeguard future management 


options and benefits in a changing climate.  


 


Actions 
2012-2013 


3. Develop strategies at the TSA level to address climate change considerations at 
scales broader than the stand.  Include landscape level species strategies that 
consider both the free growing stage and past free growing.  Define what this 
diversity might look like.  The expectation will be that the silviculture strategies 
will be subject to continual improvement and refinement to keep up with 
emerging science.  Use revised or landscape level silviculture strategies to engage 
licensees in defining costs and risks with a view to altering the risks, rather than 
relieving obligations.  Define expectations, responsibilities, and limitations for 
adaptive actions related to tree species diversity.   


4. Strengthen the content of Forest Health Strategies at the district level by including 
stocking standards recommendations and other relevant information.  Provide 
Chief Forester direction to District Managers to sign off an updated forest health 
strategy annually.  


5. Demonstrate leadership by applying the best adaptation principles, goals, 
objective and tools through the Land Based Investment Strategy (LBIS) and its 
Forests for Tomorrow (FFT) program.  Require LBIS projects to consider climate 
change risk to project outcomes, and opportunities for resilience and adaptation.   


6. Investigate options and devise an approach to free growing that ensures all 
harvested stands are stocked with healthy crop trees at age 20. 


7. Build fire-resilient landscapes: Conduct landscape wildfire risk assessments, and 
implement treatments for fire resilient landscapes on priority areas. 


8. Employ analysis to assist in setting adaptation priorities, and to assess the bounds 
of uncertainty. 


9. Incorporate diversity and ecosystem resilience principles into BC forest carbon 
project opportunities and help leverage investments into public forest lands. 


 
Actions 
Three to Five Years 


e) Complete silviculture strategies for all timber supply areas in BC.  Develop goals 


jointly with licensees, empower conversation at the local level; assess 


management vulnerability –sponsor a workshop to take out to the districts.  Use 


silviculture strategies to look beyond FRPA at the opportunities to address climate 


change (e.g. multiple values across the entire landbase). 
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f) Develop approaches for incorporating climate change into inputs for timber 
supply analysis including potential implications for growth and yield, regeneration 
success, and disturbance (fire, disease, insects, mass wasting), as well as 
adaptation measures such as species selection and silviculture systems.   Develop 
a timber supply analysis tool that reflects climate change impacts and adaptation 
options.  Begin with a prototype for the Cranbrook area.   


 


Objective 2.2 Manage Risks and Capture Opportunities: 
Enhanced benefits and reduced climate change impacts and risks over the decision-


making life cycle.   
 


Actions 
2012-2013 


10. Work with partners to identify and catalogue tools to manage risks, prioritize 
actions, enhance forest resilience, and reduce cumulative effects.   


11. Develop a biophysical and socio-economic risk management framework. 
12. Continue to evolve the Forest Resource Evaluation Program (FREP) monitoring 


protocols and communication to foster resilient forests in a changing climate.  Put 


a proactive monitoring plan in place for climate change adaptation measures.  Do 


monitoring early (pre-free growing) to provide early feedback on establishment 


success or failure: establish protocols early, and re-measure periodically to assess 


enduring success.  Use existing and planned monitoring programs 4  to determine: 


o Completion of adaptation actions; and, 


o Effectiveness of outcomes. 


Use post- free growing monitoring to look at the above, and success of 


adaptation.  Refine the Stand Development Monitoring strategy to focus on 


understanding and responding to climate change.  


13. Continue work toward a fully integrated stand monitoring process from 
establishment to pre-harvest.  This will include the regeneration to free growing 
(0-20 years), Stand Development Monitoring (15-40 years), and young stand 
monitoring (15-50 years).  Implement young stand monitoring provincially, 
beginning with priority management units to track differences between expected 
and actual growth and yield. 


 


                                                           
4
 (including FREP Stand Density management monitoring, FAIB’s permanent sample plots in young stands, 


inventory attributes, etc.) 
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Goal Three Build Adaptive Capacity 


Objective 3.1 Develop Adaptation Information, Knowledge, 


and Tools. The desired outcome is increased capacity to apply climate change 


information, knowledge and tools in BC forest management.  


Actions 
2012-2013 


14. Develop a provincial performance measurement and reporting process such as a 
report and scorecard for reporting out on progress and accomplishments for 
Goals One through Three.  Report these at annual and five-year intervals.  Initiate 
an annual report card for silviculture strategies, and report on tree species 
diversity objectives annually. 


15. Work with partners to provide forest managers with the science, data, methods 


and decision tools to enable consideration of climate change adaptation in forest 


management decisions.  Begin with decision support tools that support climate 


based regeneration decisions.  Where feasible, integrate the outputs from Future 


Forest Ecosystems Scientific Council (FFESC) projects into broadly applicable 


decision support tools and policy guidance. Incorporate all relevant information, 


guidance and tools in the silviculture strategies.   


16. Create a ‘knowledge and tools’ website to provide easy access to all available 


information, guidance, and tools to support forestry professionals and decision–


makers in addressing climate change in Forest Stewardship Plans.  Put all the 


knowledge/guidance documents related to forestry adaptation to climate change 


(e.g. tree species vulnerability, forest health surveys) in one place, in a format 


that’s condensed and usable.  This includes objectives, scenarios and scenario 


tools, spatial climate data, Plan2Adapt, forest health, stand development decision 


aids, climate based seed transfer, species diversity monitoring and reporting, 


forest health issue maps, harvest impacts, stocking standards, free growing 


guidance, best management practices to foster resilience, and other tools 


developed through the FFESC.  Promote the use of this information. 


17. Coordinate and prioritize research needs for adaptation.  Address priorities 


through funding and partnership mechanisms.  Continue with climate based seed 


transfer research and the assisted migration adaptation trial; increase breeding 


for pest resistance; prioritize genecology and conservation research needs for 


adaptation. 


18. Format and package tools for forestry applications using a standard range of 


scenarios. 


19. Develop skilled technical expertise through climate change champions, and build 


climate change knowledge and adaptive capacity within the FREP resource value 


leads and MFLNR staff. 



http://www.for.gov.bc.ca/hfp/future_forests/council/index.htm

http://www.for.gov.bc.ca/hfp/future_forests/council/index.htm

http://www.for.gov.bc.ca/hfp/future_forests/council/index.htm#completed-projects
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20. Undertake targeted climate change resilience policy and practices training for 


forest managers to accompany and implement policy shifts.   


Actions 
Three to Five Years 


g) Update decision support tools including the Biogeoclimatic Ecosystem 


Classification (BEC) system to align with a changing climate.  Ensure continued 


operational applicability to support forest management decisions and policy 


implementation over the forest decision making life cycle. 


h) Find ways to ensure adaptation is built into management of other values such as 


riparian, streams, and water quality, and practices, such as road standards, slope 


stability, etc. 


Objective 3.2 Increase Extension and Collaboration: Increase 


extension and collaboration among forest managers and natural resource agencies, 


universities, and other research organizations working towards climate change 


adaptation to leverage funds and resources. 


Actions 


2012-2013 


21. Continue extension and collaboration on educational, training and extension tools 


for climate change adaptation.  Aid in the incorporation of FFESC results into 


ministry adaptation practices.  Support collaboration among Ministry staff in the 


natural resource sector research community in their work on climate change 


adaptation, and mutually beneficial partnerships including federal-provincial 


adaptation partnerships and Landscape Conservation Cooperatives.  


Communicate relevant information on climate change to knowledge users (i.e., 


policy specialists, practitioners, researchers). 


Three to Five Years 


i) Leverage resources across government and other institutions at national, regional 


and local levels. 


Objective 3.3 Ensure Guidance and Coordination 


Ensure that the Ministry’s climate actions are appropriately guided and coordinated at 


the strategic level, and coordinated internally and externally.  


Actions 


2012-2013 


22. Review organizational reporting structures and mechanisms to promote 


coordinated guidance for adaptation actions going forward. Consider how to 


coordinate across the ministry including headquarters, regions and BCTS. 



http://www.fws.gov/science/shc/lcc.html
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Conclusion 
Climate change is already affecting BC’s forests and communities in a significant way through changes to 


dynamics of insects and fire. Adapting BC’s forest practices to a changing climate is both an immediate 


imperative and long term proposition that must begin now. Many actions can be taken to tailor the 


existing framework in such a way that it will foster resilient forests and improve the sustainability of BC 


forests, communities and industries.  By using a strategic, phased and incremental approach these 


changes can be made within the resourcing capacity of government and its partners.  
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Appendix 1: Goals and Objectives 


Three overarching goals have been developed to guide activities for adapting BC forest management to a changing climate.  They are designed 


to foster resilient forests, maintain future options and benefits; and, build adaptive capacity to address a changing climate.  In support of these 


goals are a set of objectives and sub-objectives that individually and collectively will lead toward resilient forests.  Some of the sub-objectives are 


in draft form (indicated by grey background).  This conceptual framework is modular in design: additional objectives and actions can be 


introduced as the science and analysis work matures.  The high level goals and objectives will not change each year. However the Key Actions are 


expected to be reviewed and updated periodically where necessary. 


Climate Change Adaptation Goals and Objectives for Forest Stewardship  


Forest Stewardship 
Climate Change 
Adaptation Goal 


Forest Stewardship 
Climate Change Adaptation Objective 


Sub-objectives 


Goal 
One 


Foster Resilient 
Forests  


Objective 
1.1 


Anticipate and manage for a changing 
climate  


1.1.1 Forests are planted with stock suitable for a changing 
climate. 


 


Objective 
1.2 


Maintain and enhance diversity 


1.2.1 Unless otherwise specified in silviculture strategies, the 
diversity of tree species at free growing should be no less 
than the diversity of tree species prior to harvest.   


1.2.2  Unless otherwise specified in a silviculture strategies, the 


proportion of monoculture stands at free growing should 


not exceed that prior to harvest. 


Goal 
Two 


Maintain Future 
Options and 
Benefits 


Objective 
2.1 


Manage and protect resources and 
values  


2.1.1 BC has a mechanism in place to ensure the adequacy of 
biological legacies to safeguard future management 
options and benefits.  
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Objective 
2.2 


Manage risks and capture opportunities  


2.2.1 BC’s forests are managed in a way that captures 
opportunities and addresses climate change risks and 
impacts. 


2.2.2 Cumulative impacts associated with climate change are 
considered in forest management decisions. 


2.2.3 BC has measures in place to assess the achievement and 
progress in sustaining ecosystem benefits in a changing 
climate.  


 


Goal 
Three 


Build Adaptive 
Capacity 


Objective 
3.1 


Develop adaptation information, 
knowledge and tools 


3.1.1 BC forest managers have the knowledge, tools and 
organizational capacity to adapt BC forest practices for a 
changing climate  


3.1.2 Research, extension, monitoring, and training supports 
the development of policy, administrative guidance and 
decision support tools that address climate change 
adaptation in BC forest management. 


 


Objective 
3.2 


Increase extension and collaboration  


3.2.1 Collaboration between resource stewards and knowledge 


providers focuses on developing effective tools to address 


adaptation priorities. 


3.2.2 The results of research, policy and tool development for 


adaptation are rapidly and effectively deployed into the 


hands of users through effective extension.   


 


 
Objective 
3.3 


Ensure guidance and coordination 


3.3.1  Ensure the Ministry’s adaptation actions are appropriately 
guided and coordinated strategically both internally and 
externally 
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Climate change is real and its effects impact our business. This document outlines 


opportunities to adapt to and mitigate the effects of climate change within the 


Thompson/Okanagan Region.  
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THOMPSON / OKANAGAN CLIMATE ACTION PLAN  


EXECUTIVE SUMMARY 
In 2010, British Columbia’s over-arching Climate Change Adaptation Strategy called upon government to:  


1. Build a strong foundation of knowledge and tools to help public and private decision-makers 


across B.C. prepare for a changing climate;  


2. Make adaptation a part of B.C. Government’s business, ensuring that climate change impacts are 


considered in planning and decision-making across government; and,  


3. Assess risks and implement priority adaptation actions in key climate sensitive sectors. 


The BC Ministry of Forests, Lands and Resource Operations (FLNRO) Climate Change Strategy (2015-2020) 
identifies the following three goals for responding to the impacts of climate change: 


1. Manage climate change as a core part of FLNRO’s business.  


2. Increase the use of climate relevant science, data and knowledge to better understand the 


environmental, social and economic implications of climate change on core business.  


3. Climate change adaptation and mitigation is integrated into program areas, operations, resource 


management decisions and actions. 


The implementation of the FLNRO Climate Change Strategy involves the development of climate action 


plans (CAPs) for all FLNRO regions and branches. This Climate Action Plan for FLNRO’s Thompson / 


Okanagan Region assesses climate changes impacts specific to the region, and identifies goals, objectives 


and actions for responding to climate change over the 2016-2020 time period. 


The Plan identifies climate change actions based on the following themes: 


 Climate Change Adaptation 


o Water Resources 


o Fish & Aquatic Ecosystems 


o Wildlife 


o Forest Ecosystems 


o Grassland Ecosystems 


o Natural Disaster Management, Public Safety and Infrastructure 


 Climate Change Mitigation 


 Outreach & Education 


o First Nations 


o Staff Education, Action & Resources 


The goal, objectives, and actions for the adaptation and mitigation themes are summarized in the 


following diagrams (Figures 1 to 7). The main body of the Plan contains a full description for each action 


including a description of the following:  



http://www.livesmartbc.ca/attachments/Adaptation_Strategy.pdf

https://www.for.gov.bc.ca/het/climate/strategy/climate_change_strat_2015-20.pdf
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 What is to be done: A brief description of what the action involves. 


 Rationale: A description of why this action is recommended for responding to climate change. 


 Implementation & Resourcing: Which implementation & resourcing bin the action falls under: 
o Current actions: CAP actions that the T/O Region will implement in the current fiscal year 


and can be resourced with existing resources. 


o Future actions: CAP actions that the T/O Region will implement over the next 2 to 5 years 


and can be resourced with existing resources. 


o CAP actions that cannot be supported with current resources. T/O Region would 


implement these actions if additional resources were available.  


o CAP Actions that require initiative from other work units or other ministries. Actions 


that cannot be implemented by the T/O Region on its own because they require 


coordination with other FLNRO work units, or with other ministries or external agencies 


for successful implementation.  


 Responsibility: Which work unit(s) are responsible for implementing the action. 


 Linkages: Any policies, plans, guidelines, research, or other initiatives that the action is linked to. 


The Plan was approved by Rick Manwaring, ADM for Regional Operations Division – South Area on March 


16, 2016. 
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FIGURE 1: SUMMARY DIAGRAM – WATER RESOURCES  
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FIGURE 2: SUMMARY DIAGRAM – FISH & AQUATIC ECOSYSTEMS 
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FIGURE 3: SUMMARY DIAGRAM – WILDLIFE 
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FIGURE 4: SUMMARY DIAGRAM – FOREST ECOSYSTEMS 
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FIGURE 5: SUMMARY DIAGRAM – GRASSLAND ECOSYSTEMS 
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FIGURE 6: SUMMARY DIAGRAM – NATURAL DISASTER MANAGEMENT, PUBLIC SAFETY AND INFRASTRUCTURE 
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FIGURE 7: SUMMARY DIAGRAM – CLIMATE CHANGE MITIGATION 
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THOMPSON / OKANAGAN CLIMATE ACTION PLAN  


INTRODUCTION 
BC’s climate has already changed and will continue to change. The Ministry of Forests, Lands and Natural 


Resource Operations’ (FLNRO’s) responsibility to current and future generations as natural resource 


stewards requires coordinated province-wide action on climate change. 


Adapting to and mitigating climate change in the natural and heritage resource sectors requires an 


understanding of the potential long term impacts of climate change, variability, and the actions we take 


or go without today.  Our natural and heritage resource sectors must prepare for extreme events in the 


short term; plan activities to best match our long-term climate outlook; and pursue mitigation and 


adaptation opportunities. The way we manage climate change will have long-term implications for the 


sustainability of resource values and communities. 


In 2008, the Province of British Columbia released a Climate Action Plan outlining strategies for reducing 


greenhouse gas emissions, as well as educating and engaging British Columbians to adapt to the realities 


of climate change and its impact on the province. Several pieces of legislation and initiatives1 have since 


been developed to facilitate the achievement of government’s commitment to reduce GHG emissions at 


least 33 per cent below 2007 levels by 2020.  


In 2010, acknowledging that climate change was real and will result in unavoidable impacts, the BC 


government released a document entitled “Preparing for Climate Change, British Columbia’s Adaptation 


Strategy”. British Columbia’s over-arching Climate Change Adaptation Strategy calls upon government to:  


1. Build a strong foundation of knowledge and tools to help public and private decision-makers 


across B.C. prepare for a changing climate;  


2. Make adaptation a part of B.C. Government’s business; and,  


3. Assess risks and implement priority adaptation actions in key climate sensitive sectors.  


In 2012, the Ministry of Forests, Lands, and Natural Resource Operations (FLNRO) released its Forest 


Stewardship Action Plan for Climate Change Adaptation. While this action plan is consistent with the 


higher level Climate Change Adaptation Strategy, it outlines a new vision and signals an important new 


policy direction for climate change adaptation within the sphere of forest management in British 


Columbia.  


                                                           
1  Greenhouse Gas Reductions Target Act, Greenhouse Gas Reduction (Cap and Trade) Act, Greenhouse Gas Reduction (Vehicle Emissions 
Standards) Act, Greenhouse Gas Reduction (Emissions Standards) Statutes Amendment Act, 2008 Utilities Commission Amendment Act, 
Greenhouse Gas Reduction (Renewable and Low Carbon Fuel Requirements) Act, Local Government (Green Communities) Statutes Amendment 
Act 2008, Carbon Tax Act (and tax cuts funded by the revenue-neutral carbon tax on fossil fuels), creation of the Pacific Carbon Trust, new Green 
Building Code, development of an Innovative Clean Energy Fund, Bioenergy Network, and creation of the Pacific Institute for Climate Change 
Solutions, Net-zero deforestation policy, large investment in the Forests for Tomorrow program, Trees  for Tomorrow program, a BC Bioenergy 
Strategy, and the development of the Live Smart BC initiative. 



http://www2.gov.bc.ca/gov/DownloadAsset?assetId=DB1C7B6F878C48B4A6265B518EB651C4&filename=climateaction_plan_web.pdf

http://www.for.gov.bc.ca/ftp/HFP/external/!publish/ClimateChange/Adaptation/MFLNR_CCAdaptation_Action_Plan_2012_final.pdf

http://www.for.gov.bc.ca/ftp/HFP/external/!publish/ClimateChange/Adaptation/MFLNR_CCAdaptation_Action_Plan_2012_final.pdf
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In 2013, FLNRO released its Climate Change Strategy, which is an agency wide strategy that outlines the 


following goals for responding to climate change over the 2015 to 2020 period and beyond: 


1. Manage climate change as a core part of FLNRO’s business.  


2. Increase the use of climate relevant science, data and knowledge to better understand the 


environmental, social and economic implications of climate change on core business.  


3. Climate change adaptation and mitigation is integrated into program areas, operations, resource 


management decisions and actions. 


As a first step toward coordinated action on climate change across the Ministry, all regions and program 


areas are required to develop climate action plans (CAPs) that address the goals and objectives of the Climate 


Change Strategy. This Thompson / Okanagan Region Climate Action Plan will satisfy these requirements and 


will provide guidance towards addressing climate change risks in our day to day operations. 


PURPOSE 
The purpose of this Action Plan is to foster the adoption of climate change mitigation and adaptation 


actions into the Thompson/Okanagan (T/O) regional business processes while ensuring consistency and 


alignment with the Ministry of Forests, Lands and Natural Resource Operations (FLNRO) Service Plan and 


associated Provincial and FLNRO climate change strategies and action plans. 


A key principle in developing and implementing the Thompson/Okanagan Region Climate Action Plan is 


to embed climate change action in our day to day business.  While this plan proposes several actions to 


help adapt to and mitigate the effects of climate change, the key is to integrate climate change into day 


to day operations.  Overall the plan is meant to ensure climate change is being used as a lens to help 


coordinate activities within and amongst regions. 


PLANNING PROCESS AND PLAN STRUCTURE 
The development of this plan occurred in the Fall and Winter of 2015/16. The planning process activities 


are summarized in Figure 8.  


FIGURE 8: T/O REGION CAP PLANNING ACTIVITIES 


 



https://www.for.gov.bc.ca/het/climate/strategy/climate_change_strat_2015-20.pdf
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The Plan was approved by Rick Manwaring, ADM for Regional Operations Division – South Area on 


March 16, 2016. The Plan is meant to be a living document and will be updated as needed to reflect the 


T/O Region’s response to climate change. 


The CAP for FLNRO’s T/O Region identifies actions that the Ministry can take in the region to both adapt 


to and mitigate climate change over the 2016 to 2020 time period.  The Plan and the planning process 


considers adaptation and mitigation separately as follows: 


 Adaptation: The plan will assess climate change effects in the region and will identify actions for 
responding to these effects. Climate change effects will be categorized as either adverse effects, 
meaning effects that have a negative impact on a resource value or management goal/objective, 
or opportunities, meaning effects that could be beneficial.  


 Mitigation: The plan identifies greenhouse gas (GHG) sources and carbon sinks that the region 
has influence over, and recommends actions that the region could take to reduce greenhouse 
gas concentrations in the atmosphere. The plan considers GHG sources and carbon sinks where 
the Ministry has a direct influence in the region, such as GHG emissions from Ministry vehicles 
and buildings, as well as where the Ministry has an indirect influence, such as carbon sinks in 
land managed by the forest industry.  


It is now widely accepted that we need both adaptation and mitigation actions. Without mitigation, a 
magnitude of climate change is likely to be reached that makes adaptation impossible for some natural 
systems, while even the most stringent mitigation efforts cannot avoid further impacts of climate 
change in the next few decades which makes adaptation unavoidable (Klein et al., 2007).  
 
While the Plan’s structure separates adaptation and mitigation actions, the planning process 
emphasized the need to consider both adaptation and mitigation goals when recommending actions. 
Figure 9 illustrates the relationship between adaptation and mitigation. The upper quadrants represent 
actions that reduce vulnerability to climate change and make a distinction between adaptive actions 
that reduce GHGs and those that increase GHGs. The Thompson/Okanagan region CAP strives to identify 
actions in the upper right quadrant of the diagram, avoiding “adaptive emissions” (upper left quadrant) 
and “new vulnerabilities” (lower right quadrant).   


FIGURE 9: TYPES OF CLIMATE ACTIONS  
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Climate change actions are organized in this Plan around nine themes. Each theme has a goal that 


represents the desired management outcome for the theme (see Table 1).  


For the climate change adaptation themes, the goals represent what the Thompson/Okanagan Region 


works towards regardless of whether climate change is occurring. The planning process then focused on 


identifying the risks and opportunities that climate change poses with respect to these goals, and then 


recommends actions to respond to these risks and opportunities.  


The goals for the climate change mitigation themes reflect the goals of the broader Provincial Climate 


Action Plan and FLNRO Climate Change Strategy, namely to reduce greenhouse gas emissions and 


enhance the capacity of carbon sinks to sequester carbon dioxide (CO2).  


An additional theme focused on general staff awareness and resources was added in recognition that a 


planning process is incapable of foreseeing all of the risks and opportunities related to climate change and 


is also limited in mobilizing the necessary action. Enhancing the capacity of staff to adapt to climate 


change in their day to day work is critical for the successful implementation of the actions within this CAP 


and for the management of risks and opportunities that are at this point unforeseen.  


TABLE 1: THOMPSON / OKANAGAN REGION CAP THEMES AND GOALS 


Theme  Goal 


Climate 
Change 
Adaptation 


Water Resources 
Ensure there is sufficient high quality water to maintain 
ecological and social values associated with water resources. 


Fish & Aquatic 
Ecosystems 


Maintain or enhance aquatic ecosystems, including fish 
habitat, for a diversity of species assemblage. 


Wildlife Maintain or promote native wildlife populations and habitat. 


Forest Ecosystems 
Foster resilient forest ecosystems that provide a range of 
values including water, wildlife habitat, recreation, forage, 
and forestry. 


Grassland Ecosystems 
Foster resilient grassland ecosystems that provide a range of 
values including water, wildlife habitat, recreation, and forage. 


Natural Disaster 
Management, Public 
Safety and Infrastructure 


Reduce risk to the public and infrastructure from flooding, 
wildfires, storms, and landslides. 


Climate Change Mitigation 
Reduce greenhouse gas emissions and increase the capacity 
of carbon sinks. 


First Nations  
Ensure First Nations cultural values are being managed and 
maintained in a changing climate. 


Staff Education, Action, and Resources 
Enhance the capacity of Thompson/Okanagan Region staff 
to consider climate change in their day to day operations. 
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CAP IMPLEMENTATION & RESOURCING 
This Plan recommends actions for the 2016 to 2020 period. Each action is binned into one of the four 


following implementation categories: 


1. Current actions: CAP actions that the T/O Region is implementing currently or will implement in 


the next fiscal year and can be resourced with existing resources. 


2. Future actions: CAP actions that the T/O Region will implement over the next 2 to 5 years and can 


be resourced with existing resources. 


3. CAP actions that cannot be supported with current resources. T/O Region would implement 


these actions if additional resources were available. 


4. CAP Actions that require initiative from other work units or other ministries. These are actions 


that cannot be implemented by the T/O Region on its own. They require coordination with other 


FLNRO work units, or with other ministries or external agencies for successful implementation.  


Where possible, each action has also been assigned a priority label of high, medium and low. For the most 


part, activities that are already underway or planned in the near future with existing resources are a high 


priority. There is more variability in priority designations among the actions that are not currently 


resourced. Some criteria used to assess priorities include: 


- Risk level: risk is defined as the product of likelihood and magnitude of damage. For instance, a 
high level of risk would be impacts that have a high likelihood of occurring and that will create 
significant losses for key resource values. If impacts are very likely but losses are moderate or 
low (or vice versa), the risk level is medium. 


- Urgency: the action needs to be undertaken soon (next 1-5 years), either because it’s already a 
problem, or because management decisions being made now (e.g. licenses) are going to 
constrain responses to emerging or future climate problems. 


- Shared benefits: the action provides other useful management benefits besides climate change 
response. 


THOMPSON / OKANAGAN REGION 
The Thompson/Okanagan region (Figure 10), in the southern interior of the province, is comprised of the 


Cascades, Okanagan Shuswap, and Thompson Rivers Resource Districts. 


The region includes the Thompson/Okanagan plateau as well as portions of the Coast and Cascade 


mountains to the southwest and the Columbia Ranges to the northeast. The topography is incised by 


several large lakes, including Okanagan and Shuswap, and rivers, including the Thompson, Shuswap and 


Fraser. Lying in the rain shadow of the Coast and Cascade Mountains, this region has some of the warmest 


and driest ecosystems in BC. 
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FIGURE 10: THOMPSON / OKANAGAN REGION MAP 


  


At the broadest scale, the region can be divided into three sub-regions: eastern portions of the Coast and 


Cascade Mountains, the central Thompson plateau, and a western portion of the Columbia Ranges. These 


divisions, defined by ecoregion boundaries, represent enduring features that will shape ecosystems in any 


climate. The leeward western sub-region is mostly dry, although some moist Pacific air travels through 


low passes. The rolling plateau includes north-south valleys associated with large river systems that carry 


warm dry air from the Columbia Basin. Pacific air brings high precipitation to the mountainous eastern 


sub-region. 


Vegetation communities form an intricate mosaic in the Thompson-Okanagan, varying with latitude and 


elevation from open bunchgrass steppes in the hot, dry valleys of the south, through transitional parkland 


with widely-spaced ponderosa pines and Douglas-firs, to inland temperate rainforests of western red 


cedar and western hemlock at low elevations in the Columbia Ranges and dense coniferous in the cold, 


wet higher elevations. 


With a population of approximately 530,000 (2011), approximately 75% live in urban centers while the 


remaining 25% live in rural areas. The economy of this region is based on agriculture, the service sector, 


logging and manufacturing.2 


                                                           
2 http://www.welcomebc.ca/Live/about-bc/regions/thompson-okanagan.aspx  



http://www.welcomebc.ca/Live/about-bc/regions/thompson-okanagan.aspx
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CLIMATE CHANGE TRENDS & PROJECTIONS 
This section provides a high level overview of climate change trends, projections and effects for the 


Thompson/Okanagan region. For more detailed information, please see the original reference sources for 


this section, which includes the Pacific Climate Impacts Consortium’s (PCIC’s) Plan2Adapt Tool3, PCIC’s 


Climate Summary for the Thompson/Okanagan Region,4 and the FLNRO extension note titled “Adapting 


forest and range management to climate change in the Thompson-Okanagan Region”. 


HISTORICAL TRENDS 


The historical annual trend for the Thompson/Okanagan region (based on the CANGRID dataset) indicates 


that just over 1oC of warming has already occurred during the 20th century and that the warming trend is 


greater over the 1951-2009 period compared to the 1901-2009 period.5  


FUTURE CLIMATE PROJECTIONS 


The following climate change projections are from the Pacific Climate Impacts Consortium’s Plan2Adapt 


Tool. This tool presents the results of 15 different Global Climate Models (GCM) that each run two 


different scenarios for what atmospheric GHG concentrations will be in the future. The A2 scenario 


represents roughly business as usual GHG emissions that result in atmospheric GHG concentrations of 


1250 ppm CO2e (carbon dioxide equivalent) by 2100. The B1 scenario represents a more optimistic 


scenario with about ½ of the emissions of business as usual, resulting in atmospheric GHG concentrations 


of 600 ppm CO2e by 2100. For reference, in 2014, atmospheric greenhouse gas concentrations were 


481 ppm CO2e, of which 397 is CO2 alone and the remainder are other greenhouse gases (methane, 


aerosols, etc).6 In 1950, the atmospheric concentration of CO2 was 312 ppm.7   


By modeling these two scenarios in 15 different global climate models, the Plan2Adapt tool is presenting 


a wide range of possible futures. Table 2 presents a summary of climate projections for the 


Thompson/Okanagan region for the 2050s. To interpret the model results from the Plan2Adapt tool for 


planning purposes, keep the following in mind: 


 Plan2Adapt results are reported as averages over three planning horizons: 


o 2020s → 2010 to 2039 


o 2050s → 2040 to 2069 


o 2080s → 2070 to 2099 


 Do not interpret the “median” in the following results as a “best estimate”. The median is 


simply the middle value when the results from the 30 different model runs are ordered from 


lowest to highest, meaning 50% of the results fall above this value and 50% of the results are 


                                                           
3 See website: https://www.pacificclimate.org/analysis-tools/plan2adapt  
4 See website: https://www.pacificclimate.org/sites/default/files/publications/Climate_Summary-
Thompson-Okanagan_0.pdf  
5 Ibid. 
6 http://www.esrl.noaa.gov/gmd/aggi/  
7 For more information on atmospheric GHG trends, see:  
http://www3.epa.gov/climatechange/science/indicators/ghg/ghg-concentrations.html  



https://www.pacificclimate.org/analysis-tools/plan2adapt

https://www.pacificclimate.org/sites/default/files/publications/Climate_Summary-Thompson-Okanagan.pdf

https://www.pacificclimate.org/sites/default/files/publications/Climate_Summary-Thompson-Okanagan.pdf

https://www.pacificclimate.org/analysis-tools/plan2adapt

https://www.pacificclimate.org/analysis-tools/plan2adapt

https://www.pacificclimate.org/analysis-tools/plan2adapt

https://www.pacificclimate.org/sites/default/files/publications/Climate_Summary-Thompson-Okanagan_0.pdf

https://www.pacificclimate.org/sites/default/files/publications/Climate_Summary-Thompson-Okanagan_0.pdf

http://www.esrl.noaa.gov/gmd/aggi/

http://www3.epa.gov/climatechange/science/indicators/ghg/ghg-concentrations.html
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below. The 10th percentile is the value that 10% of model results are below, or conversely 90% 


of the model results are above. Likewise, the 90th percentile is the value below which 90% of 


the model results fall. 


 The median, 10th percentile and 90th percentile are all still average values over the planning 


horizon. Be aware that these average values do not reflect potentially large changes in 


variability that could occur due to climate change. Seemingly small increases in mean values of 


climate variables can substantially increase the probability of an extreme event. For example, 


increasing the mean by one standard deviation can lead to a more than 10-fold increase in 


extremes so that a 1 in 100 year event (e.g. flood, heatwave) can become a 1 in 10 year event 


(FLNRO 2015). 


TABLE 2: SUMMARY OF CLIMATE PROJECTIONS FOR THE THOMPSON-OKANAGAN FOR THE 2050s* 


Climate Variable 
Median Change in Thompson/Okanagan 


(10th to 90th percentile) Variation within region 


Temperature (oC) 
Annual 
Summer 
Winter 


 
+1.8 (1.1 to 2.7) 
+1.9 (1.3 to 2.7) 
+1.6 (0.8 to 3.0) 


 
Slightly higher in south 
Slightly higher in south 
Slightly lower in south 


Precipitation (%) 
Annual 
Summer 
Winter 


 
+6 (-1 to 11) 
-9 (-19 to 1) 
+7 (-4 to 15) 


 
Consistent over region 
Biggest decrease in north 
Consistent over region 


Snowfall (%) 
Winter 
Spring 


 
-11 (-20 to 0) 


-55 (-75 to -12) 


 
Biggest decrease in south 
Consistent over region 


Snowpack Decrease Become intermittent or 
disappear at lower elevations 


Frost-free days +24 (14 to 35) Greater increase at lower 
elevations and in south 


Growing Degree Days +319 (183 to 482) Greater increase at lower 
elevation and in south 


Extreme weather More heat waves Particularly at lower elevations 


*Changes calculated against 1961-1990 baseline data. Projected changes in temperature continue to 
increase past 2050. Source: PCIC Plan2Adapt tool. Median of 30 model runs (15 global climate models 
each running 2 scenarios, the A2 and B1 scenarios) with range (in brackets) showing the 10th and 90th 
percentile of projected changes. 


 


A summary of climate change projections and effects specific to the Thompson/Okanagan region has 


already been produced and will not be reproduced in this document. Please see the extension note 


produced by FLNRO’s Climate Solutions group titled “Adapting forest and range management to climate 


change in the Thompson/Okanagan Region: considerations for planners and practitioners” (FLNRO, 2015). 
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1) WATER RESOURCES 


GOAL – ENSURE THERE IS SUFFICIENT HIGH QUALITY WATER TO MAINTAIN ECOLOGICAL AND SOCIAL VALUES 


ASSOCIATED WITH WATER RESOURCES. 


OBJECTIVES 


 Improve water data and tools for planning and management 


 Plan for and mitigate adverse effects from drought 


 Enhance water conservation 


 Improve understanding and management of cumulative impacts on water resources 


Projected changes to the hydrological regime in the Thompson/Okanagan include:8 


 Reduced snowpack in some areas 


 Changes in timing and intensity of peak flows 


 Longer summer dry season, more drought events 


 Earlier spring freshet will lower summer low flows, lengthen the low-flow period, and decrease 


groundwater storage 


 Higher winter precipitation, with more precipitation falling as rain rather than snow 


 Earlier onset of spring peak and reduced late summer/fall flows, particularly in drier subzones 


 Reductions in water quality 


 More rapid streamflow response to intense storms 


 Increased occurrence of extreme events 


 Changes in water use patterns due to longer summer dry season 


 Initial accelerated glacial melt contributions to water supply and then eventual loss of glacial 


melt contributions 


OBJECTIVE: IMPROVE WATER DATA AND TOOLS FOR PLANNING AND MANAGEMENT 


ACTION 1.1 – ENHANCE STREAMFLOW TRACKING  


WHAT IS TO BE DONE 


1. Confirm Stream Watch List: Identify streams prone to shortages of water for meeting 


environmental flow needs or water user needs – for example, streams which may be 


disproportionately impacted by climate change and streams hydraulically connected to aquifers 


in high groundwater use areas.  Streams with a history of environmental flow deficiencies within 


the Thompson-Okanagan Region are well-documented in various Ecosystems section reports.  


Streams with a history of shortages for meeting water user needs are also detailed in Water 


Stewardship Division Records.  These are streams that have been subject to regulation using 


                                                           
8 Source: FLNRO extension note titled “Adapting forest and range management to climate change in the 
Thompson-Okanagan Region” & Engagement with T/O Region staff who work in this area during the 
planning process (October to November 2015) 
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First-in-Time, First-in-Right (FITFIR).  Flow sensitive streams are captured on the Regional Stream 


Watch List.   


2. Implement every summer:  Consider tracking streamflow on all flow sensitive streams or at 


least on a priority level during every summer season rather than initiating monitoring only 


during drought years.  


3. Establish permanent stations: Partner with stakeholders, other government agencies, and First 


Nations to establish a network of streamflow monitoring sites on key watersheds. 


4. Data collection system: Develop a system to facilitate data collection, quality assurance, 


provision of data to drought response team for decision making and long-term data storage.   


5. Training program: Develop a training program to create a team of technicians capable of 


collecting streamflow data.  Candidate technicians include FLNRO staff, summer students, First 


Nations workers, consultants.   


RATIONALE 


Climate change projections indicate extended periods of low streamflow to occur during periods of peak 


demand (summer months) in the Thompson/Okanagan region. Water Sustainability Act requires staff to 


account for Environmental Low Flows (based on Mean Annual Discharge (MAD)) in the adjudication of 


water licence applications. As a result, improved water data is needed for managing water licences and 


for drought response.  


Current information gaps for managing water withdrawals include: 


 Streamflow data gaps; 


 Actual water usage (surface and groundwater); 


 Methods to extrapolate data to ungauged basins or region-specific hydrologic model. 


There is currently no single water tool in the region that defines what is available in a stream, what has 


been allocated, and what is being used. Tracking streamflow on an annual basis would also expand the 


number of trained technicians and reduce reliance upon consultants during drought emergencies. 


IMPLEMENTATION & RESOURCING 


Action Implementation & Resourcing Priority 


1. Confirm stream watch list Draft completed. Medium 


2. Implement every summer Additional resources are required. High 


3. Establish permanent stations Need an external contract to create manual 
based on 2015 work. 


High 


4. Data collection system Started to implement with existing resources. 
Additional GIS work is required. 


High 


5. Training program Initiated work with Splatsin First Nation. A plan is 
required. 


High 


RESPONSIBILITY 


 Water Allocations Staff 


 Ecosystems staff 
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 First Nations 


 FLNRO Geospatial Services 


ACTION 1.2 – EXPAND THE GROUNDWATER MONITORING WELL NETWORK 


WHAT IS TO BE DONE 


 Identify priority areas for the development of new groundwater monitoring wells.  


 Expand the groundwater observation well network in key areas, including highly developed or 


stressed aquifers and indicator aquifers, integrated with meteorological monitoring locations 


(precipitation, snow pack) with a view to monitoring impacts of climate change in the region. 


 Obtain baseline water quantity, water quality and hydrogeological data from key aquifers. 


RATIONALE 


The Groundwater Observation Well Network in the Thompson-Okanagan has been ongoing since 1961. 
The network monitors groundwater level and water quality of key aquifers, providing information on 
baseline and temporal trends.  The data are collected for use by government and the public, including 
natural resources-based industries, environmental management-related government agencies, 
academia, and various private organizations.  The data collected from the network are archived in 
provincial databases and made available to the general public.  Population pressures within the region 
will likely to increase demand on groundwater resources while climate change may further negatively 
impact groundwater availability.  Groundwater decreases may also impact surface water flows as 
groundwater provides stream baseflow during low-flow periods.  The network is a key data source for 
assessing climate change impacts, understanding the groundwater resource, and will be a critical tool 
for groundwater allocation authorization decisions under the Water Sustainability Act.  


IMPLEMENTATION AND RESOURCING 


 Identify priority areas for the development of new groundwater monitoring wells.  This task was 


partially completed in 2011, and will need to be reviewed in light of new groundwater 


regulation accountabilities under the Water Sustainability Act.  This is a high priority. 


 Explore external partnership opportunities (e.g., Okanagan Basin Water Board, Regional 


Districts) in order to expand strategic meteorological monitoring (precipitation, snowpack) and 


groundwater resources monitoring. 


 Additional capital costs would be required to expand the Groundwater Observation Well 


Network.  Capital costs include drilling and equipping the observation well with monitoring 


equipment.  Costs for drilling vary depending on location and well depth, but typically range 


from $10-20K per well. 


 Operating (monitoring) costs are currently provided by the MOE (through annual funding) and 


coordination with MOE would be required.  Network expansion may require monitoring 


equipment support from MOE (~$8k), with operational contributions from FLNR.  Total costs will 


vary with the number of wells and the type of monitoring equipment.   


 Expansion of the network would likely require support from FLNR groundwater staff to oversee 


and supervise contracts.  Explore opportunities to engage auxiliary and/or co-op student 


opportunities to provide additional project support (contract monitoring and field drilling 


supervision). 
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 Note: Groundwater staff support the 3 regions (Thompson-Okanagan, Cariboo, and Kootenay-


Boundary Regions) within the South Area; therefore, resourcing discussions should occur at the 


Area level.  It is anticipated that additional resources (1 FTE FLNR regional groundwater staff) 


would be required to support the overall expansion of the Groundwater Observation Well 


Network across the South Area.  


RESPONSIBILITY 


 Regional Water Management 


LINKAGES 


 Water Sustainability Act 


 Ministry of Environment – Environmental Monitoring, Reporting, and Economics Section 


 Ministry of Environment (2014).  Assessment for Adding Existing Wells to the Provincial 


Groundwater Observation Well Network. 


ACTION 1.3 – IMPROVE KNOWLEDGE OF GROUNDWATER RESOURCES 


WHAT IS TO BE DONE 


 Characterize and assess the groundwater resource and develop and maintain an up-to-date and 


comprehensive inventory of developed aquifers to inform allocation decisions and manage 


groundwater. 


 Synthesize available groundwater data and identify data gaps in relation to current aquifer mapping. 


 Identify groundwater recharge areas for priority aquifers. 


 Develop aquifer water budgets, and models (conceptual and numerical) for priority aquifers. 


 Compile information submitted by clients to further knowledge of the resource. 


RATIONALE 


The Water Sustainability Act (WSA) establishes a regulatory framework for groundwater extraction and 


the sustainable management of water resources.  With the implementation of the WSA, decision makers 


will be dealing with increasingly complex water authorisation decisions related to groundwater 


withdrawals.  This is compounded by significant knowledge gaps in our understanding of the resource 


(e.g., aquifer supply/demand, connectivity with surface water, quantifying groundwater availability) 


which presents challenges for the sustainable management of this resource.   Developing tools and 


overseeing groundwater science functions contributes to our understanding of the resource and supports 


priority groundwater licensing. 


Presently our understanding of groundwater-surface water interactions in the region is focussed on 


individual areas, and accomplished via a number of separate studies by different authors.  This is a 


disjointed, somewhat simplified and coarse level of understanding of the resource.  Integrated surface 


water-groundwater numerical models are commonly implemented when the water resource is under 


significant development pressure (e.g., the Athabasca Oil Sands). 
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IMPLEMENTATION AND RESOURCING 


 Explore options for auxiliaries and/or co-op students to compile available groundwater 


information in a central repository.  Data sources include other agencies, Health Authorities, 


Local Governments and water purveyors.  This is a high priority. 


 Fund regional ground and surface water interaction studies in priority areas. These studies 


would analyze cumulative impact of groundwater extraction on stream-flow and aquatic habitat 


on priority river systems.  This is a high priority. 


 Continue support of development of water budgets, water balances and conceptual/numerical 


models and work towards operationalizing their use in water allocation (contracts currently 


ongoing with water budget partnerships with MOE (Aquifer Science) and the Okanagan Basin 


Water Board).  Capital costs are currently provided through MOE Aquifer Science; future FLNRO 


studies could leverage existing MOE funds.  This is a high priority. 


 Develop staff expertise/knowledge/training of priority aquifers to support decision makers. 


 Support internal computer-related services (database and internet connections for data 


receiving and storage) 


 Develop a conceptual model of groundwater-surface water flow and interactions in the region, 


taking into account various groundwater budgets commissioned by FLNRO and other publically 


available groundwater and surface water information.  This would form the basis for 


construction of a future numerical model.  


RESPONSIBILITY 


 Regional Water Management 


 Water Stewardship Division 


 Ecosystems 


 First Nations 


 FLNRO Geospatial Services 


 Ministry of Environment- Aquifer Science 


LINKAGES 


 Water Sustainability Act 


 iMap BC and other GIS-based electronic resources 


ACTION 1.4 – DEVELOP A WATER SUPPLY TOOL 


WHAT IS TO BE DONE  


Develop a water tool that performs the following functions: 


 Collates flow data from multiple sources that exist; 


 Applies methods for estimating flow in data-poor areas; 


 Defines environmental flow needs in a stream (and considers temperature in determination of 
environmental flow needs); 


 Defines what is available in a stream; 


 Records what has been allocated; 
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 Records what is currently being used. 


Use this tool to adjudicate water license applications. Note that there are very few new water license 


applications in the region. Most water applications are amendments to existing water licenses. 


Applications for amendments are an opportunity to upgrade license document to higher standards of 


management. 


Note that development of this tool is currently being considered for the Southern Interior. 


RATIONALE 


The water supply tool will enable more informed water management decisions.  


IMPLEMENTATION & RESOURCING 


 This action requires additional resources to implement.  


 This action is considered to be a high priority. Without such a tool, water allocation decisions are 


made with inadequate information.  


RESPONSIBILITY 


 Water Allocations Staff 


 Ecosystems Section  


LINKAGES 


 Okanagan Basin Water Management Tools 


 Nicola Water Management Tool (under development) 


OBJECTIVE: PLAN FOR AND MITIGATE ADVERSE EFFECTS FROM DROUGHT 


ACTION 1.5 - UPDATE DROUGHT RESPONSE IMPLEMENTATION PLAN 


WHAT IS TO BE DONE  


The Thompson/Okanagan region is currently developing a Drought Response Implementation Plan that 


outlines a proactive approach to resolving conflicts during times of water scarcity. This plan is 


complimentary to the Provincial Drought Response Plan (2015). The region should review and update this 


drought response plan in collaboration with stakeholders. 


RATIONALE 


Climate change projections for the Thompson/Okanagan region include increased frequency of drought 


events. The 2015 summer drought event in the region can be thought of as an analogue or “fire drill” for 


the future.  Experience with the Summer 2015 drought event exposed deficiencies in the region’s drought 


response planning/activities, such as establishing sub-basin specific flow thresholds, developing effective 


two-way communication systems with potentially affected irrigators and water users that promote 


proactive responses during drought, expanding the hydrometric network and active streamflow 


measurement team to provide the data required to support sub-basin scale drought response. 
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IMPLEMENTATION & RESOURCING 


 The Plan identifies a core team of Regional Specialists and District Water Officers who will 


respond to drought conditions across the Region.  


 The Plan is being updated this fiscal (2015/16) and is considered a high priority.  


 A plan that can guide drought response at the sub-basin scale will entail working closely with 


other governments (e.g., First Nations, Regional Districts, Municipalities, and Water Purveyors) 


and stakeholders (e.g., agricultural, industrial and domestic users) to detail all response 


activities including communication systems.   A multi-year collaborative effort is required to 


accomplish this goal.  Progress on revisions during 2015/16 is limited by resources that are 


available during this fiscal year.  A workplan is required that clearly describes the components of 


the plan. Additional resources are required to: (1) develop conceptual vision of the final plan; 


and (2) work collaboratively to complete the plan. 


RESPONSIBILITY 


 Regional Management Team 


 Ecosystems Section 


 Water Allocations Staff 


 Ministry of Agriculture 


 First Nations 


 Regional District and Municipalities 


 Water purveyors 


 External partners including Okanagan Basin Water Board, BC Cattleman’s Association, BC Dairy 


Association 


LINKAGES 


 Drought Response Implementation Plan 


ACTION 1.6 – BRING TOGETHER WATER USERS TO DISCUSS DROUGHT ISSUES AND IDENTIFY SOLUTIONS 


WHAT IS TO BE DONE 


 Develop a forum for bringing together water users to discuss drought and flooding issues and 


identify solutions in the context of a changing climate. 


RATIONALE 


Thompson/Okanagan Region has a role in increasing the awareness among water users on the 


implications of climate change and in engaging these water users to develop solutions. Potential solutions 


that could come out of these discussions include: 


 Partnerships between T/O region and the agriculture sector to consider alternate crops and 


practices that are less susceptible to drought related impacts 


 Increased use of water bailiffs to manage water use on streams 
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IMPLEMENTATION & RESOURCING 


 Additional resources would be needed to hold workshops (~$10,000 to $20,000).  


RESPONSIBILITY 


 District Managers 


 Water Allocations section 


 Ecosystems section 


LINKAGES 


 Drought Response Implementation Plan 


OBJECTIVE: ENHANCE WATER CONSERVATION 


ACTION 1.7 – AMEND OR UPGRADE WATER LICENSE DOCUMENTS 


WHAT IS TO BE DONE  


 License documents need to be amended or upgraded to ensure water is being managed 


properly. This is currently carried out when an amendment is initiated due to incorrect or new 


information, or an application for an amendment is made by a licensee.  Further information 


gathering and amendment work is required to target water sources with water shortages.  


 Implement Water Licence Amendment Lean project across the region.  


RATIONALE 


Climate change will put increased pressure on water supply especially on sources that historically 


experience water shortages. Currently, there is limited information on which licences are in use and which 


are dormant. This creates a large gap in water supply/demand calculations and modelling.  


Applications from licensees are often incomplete resulting in large amounts of staff time being required 


to update the application information.  


IMPLEMENTATION & RESOURCING 


 Additional resources are required to take on additional work to amend water licences in order to 


facilitate better water management. Additional staff (1-2 FTE per district) will be required to 


gather information and update licences on streams with water shortages.  This activity is currently 


limited and restricted to licensee driven applications. This should be considered the highest of 


priorities to gain better understanding of the water balance on our threatened streams. 


 Implement Licence Amendment LEAN initiative to put more ownership on client supplied 


information. No resources required only training or further discussion. This should also be a high 


priority. 


RESPONSIBILITY 


 Water Allocations staff 


 Front Counter BC staff 


 Water Managers 
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LINKAGES 


 Water Licence Amendment Lean Project 


 Amendments of Unused Water Licences (Provincial Policy) 


ACTION 1.8 – EXPAND WATER METERING  


WHAT IS TO BE DONE 


Implement the Thompson Okanagan Regional Metering Policy to expand water metering of withdrawals.  


Content of this policy includes: 


 Requiring new licenses and licenses requiring amendments to meter water use unless there is a 


rationale for the exemption of metering. 


 Outlines how metering may be carried out. 


 Potential wording for clauses to be used if metering is required 


 Requirement of record keeping of water use 


Create metering plan: 


 Identify watersheds where water use data is needed and try to achieve voluntary 


implementation of metering on existing licences/sources 


 Develop a communication strategy to inform licensees how and why this strategy is being 


implemented 


 Large users are important to pay attention to but the cumulative use of small users must also be 


weighed 


 Database for metering records. 


RATIONALE 


The metering policy helps licensees affect active management by highlighting usage rates and facilitating 


conservation. Currently, most water licence holders do not have a water measurement device and have a 


limited understanding of how much water they use. Measurement has been known to increase 


appreciation of the water resource, resulting in improved water usage over the long term. By requiring 


measurement, licence holders will develop a better understanding of their usage. Records produced from 


this activity will help in the development of Water Sustainability Plans and lead to better watershed 


management. Application of this policy will promote a consistent water licensing approach within the 


Thompson Okanagan Region. 


The benefits of this policy will be realized over time, as it will take a few years to bring enough licences 


under the metering/measuring umbrella to analyze a large pool of data.  Over time however, this policy 


will help educate licensees on their water use, facilitate better conservation and management of a finite 


resource and assist the resource managers with regulation and enforcement endeavors.  
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IMPLEMENTATION & RESOURCING 


 Currently, the requirement for metering is being done on an ad-hoc basis across the region. If 


the Thompson/Okanagan Metering policy is adopted, most new surface water and groundwater 


licences and licences being amended will have a metering and record keeping requirement.  


 Additional resources would be required to engage existing licensees on sources where water 


metering is required (0.25 FTE per district).  This is a high priority.  


 Additional resources to audit or request records of water usage would also be required (0.5 FTE 


per district). This is a high priority. 


 Contacting licensees to engage with voluntary metering (0.25 FTE per district). Medium Priority.  


RESPONSIBILITY 


 Water Allocations staff  


 Water managers to ensure policy implementation 


ACTION 1.9 – ENHANCE MONITORING AND ENFORCEMENT OF WATER USERS 


WHAT IS TO BE DONE 


 Continue to evaluate whether beneficial use of water is occurring for existing licences.  


 Increase use of water bailiffs to manage water use on streams  


RATIONALE 


Some people have water licenses but are not using the water. A license can be cancelled if the licensee 


has not used the water for three years. The Ministry should monitor to confirm whether or not the water 


license is being used. Reducing the number of water licenses will streamline water management, 


especially during periods of drought.  


Water bailiffs create a local “eyes and ears” within a watershed where a large number of water licensees 


exist.  The bailiffs create that operational linkage where share works are used to deliver water to multiple 


water licensees.  An example is Robbins Creek where a large volume of storage on Little Disdero Lake is 


used by multiple water licensees with different priority dates.  The priority dates create senior and junior 


water rights that need to be managed at the local level during periods of water scarcity. 


IMPLEMENTATION & RESOURCING 


 This action is ongoing and can be implemented with existing resources. Most bailiffs are in place 


however connection between FLNRO and bailiffs needs to be strengthened.  


 It is a high priority action that will help prepare for the next drought event. 


RESPONSIBILITY 


 Water Allocations staff 


LINKAGES 


 This action has an indirect linkage to Environmental Flow Needs work.  
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ACTION 1.10 – ENHANCE WATER CONSERVATION EDUCATION 


WHAT IS TO BE DONE 


 Provide education on the value of water conservation to water staff, water licensees, 


government, and the public.  


 Link education efforts to World Water Day. 


 Promote Living Water Smart, the Provincial Governments vision for sustainable water 


stewardship. 


 Create presentation to use at public functions/meetings. 


RATIONALE 


There is a lack of awareness on how water use can negatively affect other societal values, especially in the 


context of a changing climate (e.g. impact on fish habitat). Need to raise awareness around the benefits 


of water conservation in the Thompson/Okanagan Region. 


IMPLEMENTATION & RESOURCING 


In order for education to occur other work units or Ministries need to be engaged. More information must 


be given to Water Allocations staff in order for them to be able to pass that information on.  


 Additional resources (0.25 FTE per district) are required or a shift in priority must occur in order 


for more education to occur to licensees from Water Allocations Staff.  


 A presentation would need to be created by someone to outline conservation programs and 


information about water use.  


 This action is a Medium Priority. It is important to show the public the importance of water 


conservation in a changing climate so they can start making the changes and to bring forward 


any further information that is available. In a changing climate, there is a need for the public to 


understand that historical levels of water use may not be sustainable into the future. Water 


availability and the need for water will change with the changing climate and ultimately get 


more variable and unpredictable in the Thompson/Okanagan Region. 


RESPONSIBILITY 


 Water Managers 


 Water Allocations staff 


LINKAGES 


 Water Sustainability Act 


 Living Water Smart Program 


 Fraser Basin Council /Nicola Steering Committee 


 Nicola Watershed Community Roundtable 


 BC Environmental Farm Plan Program 
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OBJECTIVE: IMPROVE UNDERSTANDING AND MANAGEMENT OF CUMULATIVE IMPACTS ON WATER RESOURCES 


ACTION 1.11 – CONSIDER WATER QUANTITY AND WATER QUALITY IMPACTS IN PLANNING AND MANAGING 


LAND-BASED RESOURCE ACTIVITIES 


WHAT IS TO BE DONE  


Share best management practices for how industrial land users can work together to consider water 


quantity and water quality impacts in their planning.  


RATIONALE 


Climate change will make it harder to achieve water supply goals. To improve the ability to achieve water 


supply goals, the interaction of land-based activities and water supply needs to be better recognized, 


understood and managed. For instance, forest licensees already consider hydrology impacts in their plans, 


but licensees are not coordinating among each other. As a result, there is gap in planning at the watershed 


level, meaning that there is a lack of strategizing around the cumulative impact of land activities on water 


supply and water quality. 


IMPLEMENTATION & RESOURCING 


 This action can be completed with existing resources over the next 2 to 5 years.   


RESPONSIBILITY 


 Stewardship District staff 


 Water Allocations staff 


 Research and Silviculture Section  


ACTION 1.12 –  FACTOR CLIMATE CHANGE EFFECTS ON WATER IN HAZARD MODELS USED FOR WATERSHED 


ASSESSMENTS 


WHAT IS TO BE DONE 


 Continue the development of hazard models to characterize the condition of watersheds 


according to the following components: water availability, water quality, stream flow, fish 


habitat. Include climate change in the characterization of hazard levels for these components 


RATIONALE 


Climate change requires increased levels of effort and rigour to manage water resources, however, staff 


and financial resources are limited. Priorities need to be identified to ensure resources are directed to the 


highest risk watersheds.  Hazard modeling at the watershed scale is an ongoing effort within FLNRO’s 


Cumulative Effects Program to provide managers with the information they need to make decisions and 


prioritize efforts. To date, the development of these hazard models has focused on characterizing the 


current condition of watershed. Future developments of these hazard models will forecast watershed 


conditions. In these forecasts, climate change will be a key factor to include.  
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IMPLEMENTATION & RESOURCING 


 This action can be implemented with existing resources through the Cumulative Effects 


Program. 


RESPONSIBILITY 


 Cumulative Effects staff 


2) FISH & AQUATIC ECOSYSTEMS 


GOAL - MAINTAIN OR ENHANCE AQUATIC ECOSYSTEMS, INCLUDING FISH HABITAT, FOR A DIVERSITY OF 


SPECIES ASSEMBLAGE. 


OBJECTIVES 


 Provide information and analysis to inform decisions on how to best direct resources  


 Offset adverse climate change effects on aquatic ecosystems with improved management 


practices and ecosystem restoration projects 


 Reduce damage to ecosystems from invasive species 


Projected changes that could impact fish include:9 


 Earlier spring freshet and lower summer precipitation will lower summer low flows, lengthen 
the low-flow period, and decrease groundwater storage 


 Some perennial streams may become intermittent or ephemeral 


 Temperature will increase in some streams and lakes, posing risk to temperature sensitive fish; 
many low elevation streams in warm subzones could reach lethal temperatures for sensitive 
aquatic species (some are already affected) 


 Variability in peak flow will likely increase, leading to unstable stream morphology in some 
systems 


 Increased flashiness could disturb streambed and spawning habitat 


 Changes in water quality may affect aquatic ecosystem health and productivity 


 More frequent occurrences of winter kill in lakes 


 Expanding range of invasive fish species and warm-water fish species. Species assemblage will 
shift to warm-adapted species 


OBJECTIVE: PROVIDE INFORMATION AND ANALYSIS TO INFORM DECISIONS ON HOW TO BEST DIRECT 


RESOURCES 


ACTION 2.1 – PRIORITIZE AQUATIC SPECIES AND AQUATIC HABITAT 


WHAT IS TO BE DONE 


 Direct limited resources to highest priority aquatic species and aquatic habitat. 


                                                           
9 Source: FLNRO extension note titled “Adapting forest and range management to climate change in the 
Thompson-Okanagan Region” & Engagement with T/O Region staff who work in this area during the 
planning process (October to November 2015) 
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 Consider climate change in prioritizing aquatic species and aquatic habitat.  


RATIONALE 


 Regional fisheries staff report that many small lakes are experiencing potential widespread 


impacts to fisheries values, which have implications to local social and economic values.  


IMPLEMENTATION & RESOURCING 


 Need additional resources to implement action. 


 This action is a high priority due to rapid unprecedented changes to recently stable systems. The 


action dovetails with hydrologic and limnological impact effects currently being studied. 


RESPONSIBILITY 


 Fisheries Program with assistance from other Resource Management expertise and outside 


institutions 


LINKAGES 


 Cumulative effects, Watershed Hydrological Research, Fisheries Program Planning  


ACTION 2.2 – OBTAIN BASELINE WATER TEMPERATURE AND WATER QUALITY DATA 


WHAT IS TO BE DONE 


Obtain baseline data on sub-regional stream and lake temperatures and expand training on data storage 


systems: 


 Risk-rank streams and lakes for susceptibility to increased temperature. 


 Obtain baseline temperature data for the most susceptible streams and lakes 


 Obtain baseline data for small lakes: temperature, Ph, ice-free period changes, thermocline 
depth changes with inflow temperature changes. 


 Expand Aquarius (provincial system for storing and managing streamflow, temperature and 
other time series data) so that district and regional staff are properly trained to upload and 
archive data. 


RATIONALE 


In some water bodies, lower low-flows in summer along with an overall warming trend will increase water 


temperatures, impacting fish suitability due to temperatures outside of the ecological amplitude of a 


number of native fish species. Ecological processes that occur in aquatic systems are significantly 


controlled by water temperature. If the natural trend of temperature and nutrient inputs is changed, the 


entire ecological process can be changed, having an effect on all organisms within that waterbody. We 


have begun to see trout kills occur in lakes that have never had kills in the past; or at times of the year 


which are totally unexpected. Unlike streams, where the water is regularly changing, or large lakes, where 


the volumes and depths of water tend to buffer climate change impacts, small lakes are a relatively small, 


shallow pockets of still water that often have a slow exchange rate. These waters are more easily 


influenced by climate change events, and the chemical and ecological processes (particularly in productive 


waterbodies) very complex and potentially devastating to the organisms living in the waterbody. 
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IMPLEMENTATION & RESOURCING 


 Implementing this action would require additional resources.   


RESPONSIBILITY 


 Fish and Wildlife Section 


OBJECTIVE: OFFSET ADVERSE CLIMATE CHANGE EFFECTS ON AQUATIC ECOSYSTEMS WITH IMPROVED 


MANAGEMENT PRACTICES AND ECOSYSTEM RESTORATION PROJECTS 


ACTION 2.3 – INITIATE THE TEMPERATURE SENSITIVE STREAM PROTOCOL 


WHAT IS TO BE DONE 


 Initiate the Temperature Sensitive Stream (TSS) Protocol for the region. The Nicola River 


watershed is an example of a pilot project where TSS has included working to establish a GAR 


order.  Consider additional candidate watersheds.   


RATIONALE 


Stream temperature conditions are critical for fish, and temperature shifts associated with climate 
change are predicted to be an important factor in various physical and biological watershed processes 
(Pike et al. 2010). It is envisioned that, by implementing existing and proposed regulations that help 
mitigate stream temperature sensitivity and by ensuring that appropriate management strategies are 
used at the operational level, maintaining riparian thermal buffering functions will help mitigate the 
predicted impacts of climate change (Reese-Hansen et al. 2012). 


IMPLEMENTATION & RESOURCING 


 For the Nicola watershed Pilot Project: Currently doing or start doing in current fiscal year with 


existing resources; 


 For future candidate watersheds identification: Start in 2 to 5 years with existing resources or 


additional resources. 


 Additional resources may be required if other watersheds are deemed Temperature Sensitive, 


but no other watershed has been identified in the region as this point. Once the Nicola 


designation is completed, investigation will begin into other potential watersheds. 


 This is a high priority as it is already underway for the Nicola watershed and water temperature 


data is limited but does exist for other watersheds which would allow investigation to begin. 


Other factors that contribute to high priority level includes temperature related fish kill 


documented in the region this summer which would indicate potential temperature sensitivity. 


RESPONSIBILITY 


 Ecosystems Section 


ACTION 2.4 –ESTABLISH LOW-FLOW THRESHOLDS 


WHAT IS TO BE DONE 


 Establish low flow thresholds from Water Sustainability Act, “Environmental Flow Needs Policy”. 



261634672_Designating_Temperature_Sensitive_Streams_TSS_in_British_Columbia_a_discussion_paper_exploring_the_science_policy_and_climate_change_considerations_associated_with_a_TSS_designation_procedure_BC_Minis
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RATIONALE 


 Lower summer low-flows will decrease fish habitat. 


 Sections 86-87 of the Water Sustainability Act provide protection of critical flows to ensure 


conservation of fish populations.   


 Stream specific critical environmental flow thresholds must be provided to the Minister and the 


Comptroller in each case where drought threatens a fish population. 


 Theoretical critical flow thresholds have been set using general guidelines (e.g., 5% of long-term 


mean annual discharge); however, these thresholds have not been tested or confirmed for 


individual streams.   


 Furthermore, these thresholds do not vary according to water quality parameters (e.g., 


temperature) that are known to affect the quantity of flow required to sustain fish.  Additional 


research is required to validate the flow thresholds.   


IMPLEMENTATION & RESOURCING 


 Work on setting critical flow levels is ongoing. 


 There is interest in the university research community to advance the science in this area; 


however, seed money suitable for obtaining matching grants is limited. 


 Steady long-term funding is required to advance projects on priority streams. 


 When critical flow thresholds are not met and regulation of water licences results, there are 


significant economic losses to the agriculture sector.  Therefore, sound science in this area is 


required to ensure the hardships are justified and environmental benefits are achieved. 


 This is high priority for action based on input from ranchers impacted in 2015 by flow 


restrictions in the Coldwater River and based on concerns expressed by First Nations in Nicola, 


Shuswap and Okanagan. 


RESPONSIBILITY 


 Ecosystems 


 First Nations 


 Fraser Basin Council 


 Ministry of Agriculture 


ACTION 2.5 – MITIGATE ADVERSE EFFECTS FROM ADVANCE OF FRESHET 


WHAT IS TO BE DONE  


 Develop a guidance document outlining best management practices to delay freshet by select 


harvesting according to elevation and aspect.   


RATIONALE 


The advance of freshet timing will cause disruption to fish emergence, migration, feeding, and shifts in 


range of species. Research shows that if you log at lower elevations, the freshet can be delayed (depending 


on where you log and de-synchronization). 
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IMPLEMENTATION & RESOURCING 


 This action can be completed within the next 2 to 5 years with existing resources.  


RESPONSIBILITY 


 Stewardship staff 


LINKAGES 


 Harvesting Plans 


ACTION 2.6 – PROMOTE IMPLEMENTATION OF BEST MANAGEMENT PRACTICES TO PROTECT AQUATIC 


ECOSYSTEMS 


WHAT IS TO BE DONE 


 Promote implementation of guidance documents outlining best management practices to 


reduce the risk of increased stream and lake temperature (e.g. lakeshore guidelines, work by J. 


Rex in Prince George).    


 Work with qualified professionals to better implement riparian retention prescriptions. 


RATIONALE 


The promotion of best management practices will increase awareness among qualified professionals of 


riparian protection practices and improve implementation of these practices.  For example, there is 


currently no regulatory requirement for riparian reserve on S4 streams. Research shows that a riparian 


reserve is necessary on S4 streams to avoid fish impacts. Best management practices have been 


established to reflect this research, but the best management practice needs to be promoted among 


qualified professionals.  


IMPLEMENTATION & RESOURCING 


 This action can be completed with existing resources and is a high priority. One upcoming 


opportunity to promote implementation of these best practices is the expiry, review and 


renewal of Forest Stewardship Plans occurring in the next couple of years. In this review, staff 


should raise awareness among licensees of the added vulnerability of streams should be 


considered and encourage licenses to commit to best management practices.  


RESPONSIBILITY 


 Stewardship staff 


 Range staff 


 Tenure staff 


LINKAGES 


 Rex et al. (2011). FLNRO Extension Note: Small Stream Riparian Retention: The Prince George 


Small Streams Project. 


 Tschaplinski, Peter J. (2010). State of Stream Channels, Fish Habitats, and their Adjacent Riparian 


Areas: Resource Stewardship Monitoring to Evaluate the Effectiveness of Riparian Management, 


2005–2008. 



https://www.researchgate.net/publication/259076864_Small_Stream_Riparian_Retention_the_Prince_George_Small_Streams_Project

https://www.researchgate.net/publication/259076864_Small_Stream_Riparian_Retention_the_Prince_George_Small_Streams_Project

https://www.for.gov.bc.ca/ftp/hfp/external/!publish/FREP/reports/FREP_Report_27.pdf

https://www.for.gov.bc.ca/ftp/hfp/external/!publish/FREP/reports/FREP_Report_27.pdf
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ACTION 2.7 –  EXPAND DEVELOPMENT OF ENVIRONMENTAL FARM PLANS  


WHAT IS TO BE DONE 


 Encourage development of Environmental Farm Plans to provide farmers with financing to 


undertake riparian restoration. 


RATIONALE 


The Temperature Sensitive Stream designation currently applies only to the management of riparian areas 


on Provincial forest lands, not on private lands.  The valley bottom streams with extensive private land 


ownership often have the highest values for salmonid spawning and rearing (e.g., Nicola, Salmon, Bessette, 


Louis) yet there are limited legal protections of those riparian areas on private lands.  A currently available 


tool to manage riparian areas on private lands is the development of Environmental Farm Plans. Once an 


Environmental Farm Plan is in place, a farmer is eligible to receive funding for riparian restoration projects.  


IMPLEMENTATION & RESOURCING 


 There is funding available to ranchers to do riparian restoration but they must have an 


Environmental Farm Plan first.  


 Encouraging the development of Environmental Farm Plans and riparian restoration can be 


done with existing resources. 


RESPONSIBILITY 


 Range staff 


 Ecosystems Section 


LINKAGES 


 Environmental Farm Plans (provide financing for riparian restoration) 


ACTION 2.8 – RESTORE FISH HABITAT LOST THROUGH INCREASED STORM AND FLOOD INTENSITY AND FREQUENCY 


WHAT IS TO BE DONE  


Fish habitat protection and restoration from increased flood intensity and frequency: 


 Identify vulnerable systems for productivity monitoring; 


 Inventory impacts and potential restoration approaches; 


 Inventory ecosystems for vacant areas such as lakes, spawning and rearing habitat for potential 
stocking. 


RATIONALE 


Increased storm and flooding intensity is projected, which can cause reduced channel stability and 


structure, increase sediment loading, and decrease egg to fry survival. 


IMPLEMENTATION & RESOURCING 


 This action can be commenced in the next 2 to 5 years with existing resources.  


RESPONSIBILITY 


 Fish and Wildlife Section 
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OBJECTIVE: REDUCE DAMAGE TO ECOSYSTEMS FROM INVASIVE SPECIES 


ACTION 2.9 – ENHANCE INVASIVE SPECIES MANAGEMENT 


WHAT IS TO BE DONE 


 Continue monitoring and mapping invasive species (terrestrial and aquatic species) infestations 


 Identify non-native species that may increase in prevalence and distribution with climate 


change. Limit risk of introductions for these non-native species. 


 Increase invasive species management beyond current levels to more proactively reduce the risk 


to ecosystems and resource use: 


o Increase operational trials with control methods for invasive species and create a 


strategy for effective 


management 


o Establish road density 


goals which fix or minimize 


the negative effects on the 


land base by controlling or 


reducing the spread of 


invasive species 


o Control recreation 


activities 


o Appropriately expand control of invasive plants beyond biocontrol to minimize the 


spread of invasive plants to protect ecosystems and resource use 


 Promote the use of BC Invasive Species Reporting Apps 


RATIONALE 


Climate change will increase the amount of habitats that will be susceptible to the spread of invasive 


plants, putting wildlife, ecosystems and the associated resource uses at risk.  


IMPLEMENTATION & RESOURCING 


 There is currently considerable effort to reduce invasive weeds and efforts within the Fish and 


Wildlife Section. For example, this section has worked with the border agency to proactively prevent 


the spread of the quagga mussel by stopping boats at the border to check for the invasive mussel.  


 Additional resources would help expand current efforts.  


 This action is a high priority. The magnitude of damage with the introduction of an invasive 


species is high and control is difficult once species is introduced.  


RESPONSIBILITY 


 Ecosystems section 


 Fish and Wildlife 


 Range 


 Stewardship 



https://www.for.gov.bc.ca/hra/invasive-species/
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3) WILDLIFE 


GOAL: MAINTAIN OR PROMOTE NATIVE WILDLIFE POPULATIONS AND HABITAT 


OBJECTIVES 


 Address gaps in knowledge, planning, and management around climate change risks to native 


species 


 Enhance ability of wildlife to adapt to climate change 


Projected changes that could impact wildlife include: 


 Wildlife and trophic interactions (e.g. predation) will be particularly affected by changes in 
snowpack and freeze-thaw regimes (impacts vary by species) 


 Increased fire could affect caribou habitat negatively and moose habitat positively 


 Increased disturbance (and salvage harvesting) of old-growth management areas will result in 
decline of old seral forest and affect the character of reserved areas 


 Wildlife tree patches face increased risk of tree mortality that will affect their value 


 Deciduous trees, including trembling aspen and paper birch, that provide critical habitat for 
many birds and other species, may be lost from dry ecosystems 


 Increase in wildlife diseases and other wildlife health issues 


 Increase in functional winter range 


 Increase in non-native species 


 Increased temperatures could strongly and negatively impact wildlife associated with alpine habitat 


OBJECTIVE: ADDRESS GAPS IN KNOWLEDGE, PLANNING AND MANAGEMENT AROUND CLIMATE CHANGE RISKS 


TO NATIVE SPECIES 


ACTION 3.1 – MONITOR AND ASSESS CLIMATE CHANGE RISKS TO NATIVE SPECIES & INCORPORATE CLIMATE 


CHANGE INTO SPECIES RECOVERY OR MANAGEMENT PLANS 


WHAT IS TO BE DONE 


 Identify, native species most at risk from climate change and clarify adaptation priorities. Use 


this information to inform species management decisions (e.g. maintaining or enhancing habitat 


protection and connectivity). 


 Incorporate climate change considerations into species management plans, e.g. recovery 


strategies, and management plans. 


RATIONALE 


There are gaps in knowledge on how wildlife will respond to climate change and what wildlife species are 


most sensitive to climate change. Consequently, many species management plans do not incorporate 


climate change considerations. 


IMPLEMENTATION & RESOURCING 


 Many broad, climate actions for species at risk are already mentioned in planning documents 


because benefits go beyond climate change (e.g. habitat protection, connectivity, reducing 
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cumulative effects to promote resilience. Etc.). Some work is currently being done by staff directly or 


through partnerships with other Ministry’s (e.g. MoE-BC Parks) universities or other groups.  


 Additional resources to conduct a preliminary assessment of climate risk and issues, based on 


collating existing information from other sources including partnerships, is estimated at $20k for 


40 threatened or endangered species. 


 Priority is estimated as medium. Threatened or endangered species already are at high risk 


nationally, based on COSEWIC assessment. Climate issues are not expected to impact these species 


immediately but planning and implementation takes substantial time so should begin soon. 


RESPONSIBILITY 


 Fish & Wildlife, Ecosystems 


LINKAGES 


 Climate Change Vulnerability Database  


 Washington Wildlife Habitat Connectivity Working Group  


 Trans-boundary Climate Connectivity Project 


ACTION 3.2 – PROMOTE AWARENESS OF SPECIES AT RISK NEEDS IN A CHANGING CLIMATE AMONG LAND 


MANAGERS 


WHAT IS TO BE DONE 


 Provide information relating to species at risk needs in a changing climate to land managers. 


RATIONALE 


There is a lack of awareness among land managers around the needs of species at risk under a changing 


climate. 


IMPLEMENTATION & RESOURCING 


 The main decision makers for species at risk needs in a changing climate include First Nations, 


provincial Crown, local government and private land managers. FLNRO has the greatest 


opportunity to influence decisions on provincial Crown land, which it manages, but partnerships 


with First Nations, other provincial government ministries and local government also are 


important. Front counter BC staff, forestry and range managers are key target audiences within 


FLNRO. Transportation and Highways and Agriculture are key audiences in other Ministries.  


 Activities in this area are ongoing in some parts of the region but could be expanded across the 


whole region. In the Okanagan, the ecosystems section hosts workshops with qualified 


professionals and local government on best management practices for development on private 


land. Species needs in a changing climate could be a focus or topic at these workshops, and 


these workshops could occur in other parts of the region. This action will be implemented over 


the next 2 to 5 years and can be resourced mostly with existing resources. This workshop could 


be extended to other programs in FLNRO, other Ministries and First Nations. 


 Signed stewardship agreements have been developed with local government and other 


Ministries for protection and specific management commitments for species at risk habitat at 



http://climatechangesensitivity.org/find

http://waconnected.org/cp_focalspecies_landscapeintegrity/
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key sites that do not have other available protection mechanisms. These agreements provide 


site specific detailed information to key managers and could be expanded to other groups. 


Funding has been available through LBIS and internal budgets. 


 Numerous partnerships provide conservation information to local government and private land 


stewards (e.g. South Okanagan Similkameen Conservation Program, Okanagan Similkameen 


Stewardship Society, Okanagan Similkameen Conservation Alliance, etc.). Consistent messaging 


could be provided to these, and other groups for dissemination. They often obtain funding from 


outside sources but capacity could be extended if additional funds are available. 


 Priority is estimated as medium. Threatened or endangered species are already at high risk 


nationally, based on COSEWIC assessment. Climate issues are not expected to impact these species 


immediately but planning and implementation takes substantial time so should begin soon. 


 Additional resources to extend internal capacity and leverage outside funds are estimated at 


$5000/year 


RESPONSIBILITY 


 Ecosystems Section, Fish & Wildlife 


LINKAGES 


 Qualified Professional Workshops 


 Referrals on local government official community plans 


 Stewardship agreements with local government 


 Environmental Farm Plan 


 Private land Conservancies (i.e. The Nature Trust of BC, The Nature Conservancy of Canada) 


 Stewardship Partnerships (e.g. South Okanagan Similkameen Stewardship Program, Okanagan 


Collaborative Conservation Partnership) 


ACTION 3.3 – MONITOR AND RESEARCH WILDLIFE DISEASES 


WHAT IS TO BE DONE 


 Monitor for outbreaks of wildlife disease 


 Increase research on wildlife disease (for e.g. how to treat new diseases) 


RATIONALE 


Disease vectors may thrive in warmer climates and not go through winter die-offs as has happened in the 


past. A warming climate may increase wildlife pathogens, e.g. BTH, EHD (blue tongue), tick borne diseases. 


IMPLEMENTATION & RESOURCING 


 Additional resources are needed to implement this action. 


RESPONSIBILITY 


 Fish and Wildlife section 


LINKAGES 


 Provincial Veterinarian 
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OBJECTIVE: ENHANCE ABILITY OF WILDLIFE TO ADAPT TO CLIMATE CHANGE 


ACTION 3.4 – ENHANCE HABITAT CONNECTIONS AND REDUCE HABITAT FRAGMENTATION 


WHAT IS TO BE DONE 


Based on an understanding of what species are most at risk from climate change, provide habitat 


connections (e.g. suitably sized habitat corridors, artificial wetlands for amphibian connectivity, crossing 


structures for highways) at key places to facilitate wildlife movement. Specific actions/considerations to 


enhance habitat connections include: 


 Identify and protect, or manage better, wildlife habitats that are resilient to climate change; 


 Work with BC Parks and private conservancies to enhance habitat connectivity through: 


o Replicate protected movement paths for species so that there is redundancy and 


increased resilience; 


o Determine land ownership adjacent to key crossing areas to identify pieces of land that 


are key to wildlife movement and at risk to being developed or in some way alienated 


from providing wildlife connectivity. Protect these key areas; 


o Improve management of the habitat matrix around and between protected areas to 


increase wildlife movement through the landscape.  


RATIONALE 


 Past human activities have degraded and fragmented habitat, making dispersal in response to 


climate-related disturbance more difficult for specialist species. 


IMPLEMENTATION & RESOURCING 


 Some actions are underway now using staff resources, inter-ministry communications (e.g. MOE-BC 


Parks) and partnerships (e.g. UBC Okanagan, Central Okanagan Regional District, The Nature Trust, 


The Nature Conservancy of Canada). Additionally, more site specific work is needed to identify 


the best options, land ownership, high risk areas, and practical options for corridor protection. 


 Additional resources will be needed to identify best options through GIS analysis (internal and 


partnerships) and especially for stewardship approaches to develop support for and implement 


protection (e.g. establish stewardship agreements, section 16 land act reserves, etc.) and 


management activities (e.g habitat maintenance and enhancement, invasive plant control, road 


de-activation, etc.). Costs are estimated at $10k/yr for planning. Enhancement funds may be 


considerable but should be identified more accurately after planning is complete. Funds may be 


obtained through retargeting existing resources, partnerships or external enhancement 


programs such as Habitat Conservation Trust Fund)  


 Priority is estimated as high. Threatened or endangered species already are at high risk 


nationally, based on COSEWIC assessment. Climate issues are not expected to impact these 


species immediately but planning and implementation takes substantial time so should begin 


soon. In addition, low elevation habitats, particularly grasslands and dry forests, have more 


cumulative effects and are at greater risk of permanent loss than other bio-geoclimatic zones, 


thus reducing options for corridor protection, if it is not considered reasonably soon. 
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RESPONSIBILITY 


 Ecosystems Section, Fish & Wildlife 


ACTION 3.5 – REDUCE DAMAGE TO WILDLIFE FROM WILDFIRE 


WHAT IS TO BE DONE 


 Conduct analysis of risk to habitat from wildfire, especially habitat for species at risk. Consider 


the sensitivity of species to catastrophic fire (e.g. burrowing owl is especially sensitive). 


 In wildfire planning, create safe areas for wildlife (e.g. wildlife staff to consider providing input 


into District Forest Management Plans on high priority wildlife areas). 


 Proactive fuel management. 


RATIONALE 


 Climate change will increase the frequency, intensity, and magnitude of wildfire, which will 


increase mortality of wildlife. 


IMPLEMENTATION & RESOURCING 


 Additional resources are needed to implement this action. 


RESPONSIBILITY 


 Fish and Wildlife Section 


 Stewardship Staff 


ACTION 3.6 – OFFSET AND MITIGATE ADVERSE EFFECTS ON WETLANDS 


WHAT IS TO BE DONE  


 Identify highest risk wetlands (e.g. small and shallow wetlands), and minimize impacts on these 


wetlands from other activities (e.g. cattle watering, recreation) 


 Habitat enhancement for wetland or wetland creation 


 Assisted migration/transplant 


 Enhance wetland connectivity to ensure dispersal corridors are maintained for amphibians 


between breeding wetlands and upland living and dispersal routes. Consider needs of waterfowl 


for wetland connectivity as well. 


RATIONALE 


Wetlands and species living in wetlands could be adversely affected by climate change because of reduced 


water levels and isolation of wetlands in lower elevations.  


IMPLEMENTATION & RESOURCING 


 Additional resources are required to implement. 


 Wetland conservation is a high priority, driven by moose habitat requirements and First Nations 


moose hunting activities. 
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RESPONSIBILITY 


 Ecosystems Section 


 Range staff 


 Recreation Sites and Trails Branch 


4) FOREST ECOSYSTEMS 


GOAL - FOSTER RESILIENT FOREST ECOSYSTEMS THAT PROVIDE A RANGE OF VALUES INCLUDING WATER, 


WILDLIFE HABITAT, RECREATION, FORAGE, AND FORESTRY  


OBJECTIVES 


 Promote forest ecosystems that are suited to a changing climate (suited equates to healthy, 


productive and resilient) 


 Manage in anticipation of natural disturbance processes, including fire, insects, pathogens and 


abiotic factors 


 Reduce adverse effects of climate change on values supported by forest ecosystems 


Projected changes that could impact forest ecosystems include:10 


 It is anticipated that ecosystems will undergo unpredictable ecological shifts. As ecological 
communities disassemble and reassemble, species will decline, move or adapt. Many species will 
not be able to migrate quickly enough to keep pace with suitable climate. During this transition, 
ecosystems will be strongly influenced by increasing natural disturbances, such as fire, drought 
and forest health issues. 


 Increased tree mortality from fires and drought stress. Pulses of mortality will coincide with 
warmer, drier climatic cycles and follow insect and disease outbreaks. Drought-stressed trees 
are more susceptible to certain insects and pathogens; e.g., lodgepole pine is susceptible to a 
range of disturbance agents when stressed. 


o In dry ecozones, risk to stand establishment and mortality could be very high. 


 Ecosystems may shift and productivity could change dramatically. 


OBJECTIVE: PROMOTE FOREST ECOSYSTEMS THAT ARE SUITED TO A CHANGING CLIMATE 


ACTION 4.1 – MAINTAIN TREE SPECIES DIVERSITY AT THE LANDSCAPE LEVEL 


WHAT IS TO BE DONE 


Incorporate landscape level tree species diversity into planning and monitoring systems: 


 Encourage licensees, BCTS, and FFT programs to retain naturally-occurring and regenerating species, 


including deciduous trees and shrubs and to plant a diverse mix of species at the landscape scale. 


 Systematically analyze trends in regeneration performance to evaluate the success of enhanced 


diversity efforts.  


                                                           
10 Source: FLNRO extension note titled “Adapting forest and range management to climate change in the 
Thompson-Okanagan Region” & Engagement with T/O Region staff who work in this area during the 
planning process (October to November 2015) 
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RATIONALE 


This action recommends enhancing tree species diversity at the landscape level rather than the stand 


level. While “Enhancing tree species diversity” is a common solution identified for enhancing resiliency in 


forests, it is important to understand that this principle may get applied differently depending on the 


natural tree species composition for an area. In the Thompson/Okanagan region, it is quite natural for 


some stands to be dominated by pine species. At other sites (such as the Interior Cedar Hemlock), diversity 


is naturally occurring within stands. 


IMPLEMENTATION & RESOURCING 


 This action is ongoing and will continue over the next five years. The action can be resourced 


with existing resources.  


 This is a high priority. The magnitude of potential damage is high (for example, experience with 


Mountain Pine Beetle) and the changing climate increases the risk of forest pests and diseases 


that may impact one species but not others.  


RESPONSIBILITY 


 Stewardship and Silviculture staff 


LINKAGES 


 Chief Forester Guidance on Tree Species Composition at Stand and Landscape Level  


ACTION 4.2 – ENCOURAGE PLANTING PRACTICES TO ENHANCE FOREST RESILIENCY  


WHAT IS TO BE DONE 


 Use orchard (Class A) seedlots where available. 


 Where orchard seedlots are not available for cutblocks over 5 ha, encourage licensees, and 


require FFT and BCTS foresters, to use 2 natural stand (Class B or B+) seedlots, preferably from 


elevations lower than the cutblock, while complying with the Chief Forester Standards for Seed Use. 


RATIONALE 


 Orchard seedlots have a wider adaptive range and greater growth rates or pest resistance 


compared with natural stand seedlots, and should always be used when available. 


 Movement of seed upward will help match seedlots to the climates that they are best adapted 


to over the rotation, and should therefore reduce the risk associated with extreme climate 


events and pest outbreaks. 


 Using two Class B seedlots (where Class A seed is not available) will widen the range of climate 


tolerance, and help buffer climate uncertainty. 


IMPLEMENTATION & RESOURCING 


 This action can be implemented over the next 2 to five years with existing resources. 


 This is a high priority action because of the extent of planting going on in the Region and the 


cost to having significant impacts to timber supply. 



https://www.for.gov.bc.ca/hfp/silviculture/TreeSpeciesSelection/Chief%20Forester%20Guidance%20on%20Tree%20Species%20Composition.pdf
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RESPONSIBILITY 


 Stewardship 


 BCTS 


 Forests for Tomorrow 


LINKAGES11 


 Pedlar, John H., et al. (September 2012). “Placing Forestry in the Assisted Migration Debate”. 


BioScience, Vol. 62, No. 9, pg. 835-842.  


 Leech, Susan March, et al. (2011) “Assisted Migration: Adapting forest management to a changing 


climate”. BC Journal of Ecosystems and Management. Volume 12 (3), pg. 18-34. 


 Assisted Migration Bulletin. (2013). “Assisted Migration Adaptation Trial”. January 2013, Issue 2. 


ACTION 4.3 – UPDATE STOCKING STANDARDS 


WHAT IS TO BE DONE 


 Update existing stocking standards to address the new BEC and provide guidance with respect to 


promotions and demotions of tree species based on climate change projections. 


 Consider increasing planting density to buffer drought mortality in the future. 


 Work with licensees to develop single set of updated stocking standards for the Region. 


RATIONALE 


 Stocking standards have not previously considered climate change.  


IMPLEMENTATION & RESOURCING 


 Research section is continually updating BECs based on PEMs and field monitoring, and updating 


stocking standards. This activity will continue over the next five years and can be implemented 


with current resources. 


 This action is a high priority. 


 A deliverable that will be completed within the next 1-2 years are updated stocking standards 


for the Thompson/Okanagan region.  


RESPONSIBILITY 


 Research and Silviculture Section 


ACTION 4.4 – INCORPORATE NEW CLIMATE SCIENCE ON FOREST ECOSYSTEMS 


WHAT IS TO BE DONE  


 Use Provincial Research Teleconference to have an annual discussion on new climate science 


and implications for management.  


 Present latest findings at the Southern Interior Silviculture Conference. 


 Communicate implications for management. 


                                                           
11Documents can be found here: https://www.for.gov.bc.ca/hre/forgen/interior/AMAT.htm  



https://www.for.gov.bc.ca/hre/forgen/interior/AMAT.htm
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RATIONALE 


There’s currently no mechanism to ensure that new and relevant climate change science developments 


are incorporated into management considerations. 


IMPLEMENTATION & RESOURCING 


 This action will be implemented over the next 2 to 5 years with existing resources. 


RESPONSIBILITY 


 Research and Silviculture 


OBJECTIVE: MANAGE IN ANTICIPATION OF NATURAL DISTURBANCE PROCESSES 


ACTION 4.5 – EXPAND POST-FREE GROWING MONITORING 


WHAT IS TO BE DONE 


 Continue with the updated Stand Development Monitoring under the FREP program as a priority 


protocol. 


 Investigate better methods for more widely monitoring post-free growing stands (e.g. Change 


Management Inventory and Young Stand Monitoring). 


 Integrated Monitoring team to consider post-free growing monitoring review project. 


RATIONALE 


There is currently little systematic monitoring of post-free growing stands. Current timber supply 


estimates are based on assumptions with non-verified field data. Original silviculture plans did not 


consider climate change. 


IMPLEMENTATION & RESOURCING 


 Internally, a small amount of stand development monitoring is occurring with the FREP Program.  


 Additional data could be collected through contracting out additional stand development 


monitoring.  


RESPONSIBILITY 


 Stewardship staff 


 Forest Health 


 Research and Silviculture staff 


LINKAGES 


 FREP Program Stand Development Monitoring Protocol  


ACTION 4.6 – MONITOR AND MANAGE FOREST HEALTH ISSUES EXACERBATED BY CLIMATE CHANGE 


WHAT IS TO BE DONE 


 Continue aerial overview and detailed surveys, continue management treatments as 


appropriate. 



https://www.for.gov.bc.ca/ftp/hfp/external/!publish/FREP%20-%20Website/Indicators%20and%20Protocols/FREP%20SDM%20Protocol_Mar2014.pdf
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 Determine likely increases in forest pathogens and pest incidence based on projected climate 


change. 


 Within forest health strategies, identify or recommend potential management practices to 


address new or anticipated forest health issues. 


 Encourage management of forest health. 


 Long-term research on emerging pests. 


RATIONALE 


Increasing forest insects and diseases in a changing climate poses a risk to future timber supply. 


IMPLEMENTATION & RESOURCING 


 This is a high priority action that is ongoing within T/O Region. The Forest Health group is 


actively analyzing climate change implications for forest health (e.g. pest and insect outbreaks).  


 Additional resources may be needed to support ongoing research on new threats (~30,000 to 


$50,000 / year)  


RESPONSIBILITY 


 Forest Health 


LINKAGES 


 Overview of Forest Health Conditions in Southern British Columbia  


OBJECTIVE: REDUCE ADVERSE EFFECTS OF CLIMATE CHANGE ON VALUES SUPPORTED BY FOREST ECOSYSTEMS 


ACTION 4.7 – ASSESS AND MANAGE RISKS TO OLD GROWTH MANAGEMENT AREAS 


WHAT IS TO BE DONE 


Determine how to maintain old growth management area expectations with a changing climate: 


 Utilize report on FREP Landscape Level Biodiversity to determine current baseline levels 


 Conduct a longer term risk assessment for likelihood of OGMA persistence given projected 


increase in natural disturbance under changing climate 


 Use Integrated Monitoring Team’s OGMA Assessment in TOR and follow recommendations 


 Establish a strategy for recruitment post-disturbance 


RATIONALE 


Old forest will decline due to increased disturbance and harvesting, threatening associated old forest 


values. In 2014, the Integrated Monitoring Team completed an assessment on OGMAs and 


recommendations in this report have not yet been implemented.  


IMPLEMENTATION & RESOURCING 


 Additional resources are required to complete this action. The Region needs to contract a 


biologist to do inventory of OGMA values. Having this inventory will allow for better forest 


planning around how to maintain and replace OGMA values that may be vulnerable to natural 
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disturbance. Approximately $30,000 to $50,000 / year for 3 years would be needed to complete 


this action. 


 High – medium priority, to be completed in next couple of years.  


RESPONSIBILITY 


 Cumulative Effects Section (Land and Resource Specialist) 


LINKAGES 


 Assessment of OGMA within Thompson/Okanagan Region (July 2014) 


ACTION 4.8 – INCORPORATE CLIMATE CHANGE INTO CUMULATIVE EFFECTS ASSESSMENTS & CONSIDER 


CUMULATIVE EFFECTS ASSESSMENTS IN FUTURE ANNUAL ALLOWABLE CUT DETERMINATIONS, AND FORAGE 


AND TIMBER OBJECTIVES  


WHAT IS TO BE DONE 


 Incorporate climate change into cumulative effects assessments. 


 Use cumulative effects assessments for timber supply and other relevant values (e.g. fish and 
wildlife) to inform future supply estimates and annual allowable cut determinations. 


 Consider an integrated strategy that establishes forage and timber objectives for all habitat 
types in consideration of cumulative effects assessments (that incorporate climate change) on 
forage and timber values as well as other resource values. Recommendations for this strategy 
include: 


o Look for opportunities to increase the economic return and crop diversity on cut-blocks 
by integrating forage and timber objectives; 


o Forage and timber objectives should consider the amount of forage required by wildlife 
populations and to encourage a world competitive ranching sector and timber 
processing industry; 


o Adjust forage supply and allocations to meet economic and stewardship objectives for 
livestock and wildlife.     


RATIONALE 


Forage and timber supply objectives are not being proactively integrated to meet government’s 


stewardship and economic mandates.  


IMPLEMENTATION & RESOURCING 


 Cumulative effects assessments are ongoing and are resourced. Integrating climate change into 


cumulative effects assessments is on current workplans within the next 5 years. 


RESPONSIBILITY 


 Cumulative Effects Section 


 District Managers and staff 


 Forest Health 


LINKAGES 


 BC Cumulative Effects Framework  



http://www2.gov.bc.ca/gov/content/environment/natural-resource-stewardship/cumulative-effects-framework
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ACTION 4.9 – MANAGE CLIMATE CHANGE RISKS TO LONG TERM TIMBER SUPPLY 


WHAT IS TO BE DONE 


 Identify threats to a viable long term timber supply in the region.  


 Add to Timber Supply Review (TSR) additional sensitivity assessments to gauge greater fire risk 
and uncertainty on timber supply. 


 Consider climate change in forest health strategies to best maintain the timber supply over time 
in the region. 


 Consider climate change in integrated silviculture strategies.  


RATIONALE 


The risks to regional timber supply from climate change are not well understood at this point in time. 


IMPLEMENTATION & RESOURCING 


 This action can largely be completed in the next 2 to 5 years with existing resources.  


RESPONSIBILITY 


 Stewardship and Silviculture 


 Forest Health 


 Cumulative Effects 


LINKAGES 


 BC Integrated Silviculture Strategies 


 Overview of Forest Health Conditions in Southern British Columbia  


ACTION 4.10 – ENGAGE LICENSEE GROUPS 


WHAT IS TO BE DONE 


Organize discussions with licensee groups (TSA committees) to promote harvest practices appropriate to 


changing climate, including: 


 Enhanced soil conservation and protection; 


 Windfirm block boundaries and windfirm riparian management areas; 


 Adequate road drainage structures and rehabilitation measures; 


 Forest cover retention adjacent to wetlands, seepage areas and streams; 


 Timely action to mitigate insect/disease outbreaks; 


 Alternative harvesting on dry sites to retain shelter and moisture. 


RATIONALE 


Lack of awareness and action among licensee groups around the consequences of climate change for the 


forest industry and adaptation actions that can be taken to reduce negative effects. 


IMPLEMENTATION & RESOURCING 


This action will be implemented over the next 2 to 5 years. Expected deliverables under the action 


include workshops with TSA committees in the region on adapting forestry to changing climate. Existing 



https://www.for.gov.bc.ca/HFP/silstrat/index.htm
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resources will fund a few workshops and additional resources (~$10,000 to $30,000) would allow for 


more workshops.  


RESPONSIBILITY 


 District Managers and staff 


 Research and Silviculture staff  


LINKAGES 


 ABCFP Position – Climate Change, Forests and the Practice of Professional Forestry  


5) GRASSLAND ECOSYSTEMS 


GOAL - FOSTER RESILIENT GRASSLAND ECOSYSTEMS THAT PROVIDE A RANGE OF VALUES INCLUDING WATER, 


WILDLIFE HABITAT, RECREATION, AND FORAGE 


OBJECTIVES 


 Assist native grassland species in adapting to changing climate 


 Promote sustainable forage levels in a changing climate 


 Offset and/or mitigate adverse effects of climate change to grassland species and ecosystems at 


risk through improved management practices 


 Reduce ecosystem damage from invasive species 


Projected changes that could impact grassland ecosystems include:12 


 Ecosystems may undergo regime shifts (e.g. from forest to shrubs or grassland). 


 Increased risk of drought and increased evapotranspiration from higher temperatures will 
reduce soil moisture.  


 Productivity will decrease at lower elevations due to increased soil moisture deficit. Plant 
communities will be altered toward more drought-tolerant species with possible increases in 
invasive plants. Livestock grazing may exacerbate these effects if not properly managed. Deeply 
rooted perennial grasses will be the most resistant to climate change effects. 


 Many desirable native plant species, including bunchgrass and rough fescue, may be unable to 
migrate quickly enough to follow the climate envelopes to which they are adapted and will not 
out-compete faster-dispersing invasive plants such as cheatgrass. 


 Carrying capacity on crown range tenures may increase or decrease. 


 Closed basin ponds may be reduced or lost resulting in loss of livestock watering sources and 


aquatic/riparian habitat. 


 Climate change will increase degradation of rangeland through:  


o Increased soil moisture deficit will reduce productivity and shift plant communities to 


more drought-tolerant species; 


                                                           
12 Source: FLNRO extension note titled “Adapting forest and range management to climate change in the 
Thompson-Okanagan Region” & Engagement with T/O Region staff who work in this area during the 
planning process (October to November 2015) 



http://member.abcfp.ca/web/Files/publications/ABCFP_Climate_Change-Position_Paper_2014.pdf?WebsiteKey=4b6af123-da4f-4a97-a963-579ada9e5955&=404%3bhttp%3a%2f%2fmember.abcfp.ca%3a80%2fWEB%2fabcfp%2fFiles%2fpublications%2fABCFP_Climate_Change-Position_Paper_2014.pdf
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o Extreme events, e.g. soil erosion during intense rainstorms and wildfires; 


o Creation of gaps that are susceptible to colonization by invasive species.  


 Degradation of rangeland has implications for the long term supply of forage. 


ACTION 5.1 – ASSIST MIGRATION OF NATIVE GRASSLAND SPECIES 


WHAT IS TO BE DONE 


 Explore the development of a strategy to assist in migration of the most vulnerable and 


important native grassland species, particularly bunchgrasses. 


RATIONALE 


Some important native grassland species will not be able to migrate/adapt to a changing climate as quickly 


as invasive grassland species. FLRNO does not currently have a strategy to assist native grassland species 


in migration. 


IMPLEMENTATION & RESOURCING 


 Implementing this action will require additional resources. Implementation would involve the 


development of bunchgrass plug nurseries, research on strategies and methods for planting 


plugs, and operational planting. Additional resources required for research and pilot projects 


would be in the range of $25,000 - $150,000. Full implementation at a moderately aggressive 


level would cost up to $1 million per year. 


 Priority:  


o Research and pilot projects:  high priority. This should start early to ensure we are ready 


when full implementation is needed. 


o Full implementation:  low – medium priority. Not immediately necessary, but we should 


proceed in stages in the medium term. 


RESPONSIBILITY 


 Range staff/Regional forest science programs: TOR Research staff to work with Kalamalka 


Research Station to develop technology for growing bunchgrass plugs, and share this 


information with industry to encourage creation of private nurseries. TOR Research staff to 


devise strategies and methods for planting plugs, and implement pilot projects. Regional staff 


administer planting contracts. 


ACTION 5.2 – MAINTAIN OR ESTABLISH LANDSCAPE CONNECTIVITY 


WHAT IS TO BE DONE 


 Clearly identify optimal grassland connectivity corridors based on ecological mapping, rare 


species occurrences, movement barriers and opportunities. 


 Consider cumulative effects of climate change combined with other activities in connectivity and 


fragmentation of grassland ecosystems (habitat) in management decisions. 


 Work with BC Parks, land conservancies, and local governments to maintain or establish 


landscape connectivity for grassland ecosystems. 
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RATIONALE 


Grasslands are rare on the landscape in BC (<2%), one of 2 biogeoclimatic zones in BC considered Red 


listed (considered endangered or threatened) due to cumulative effects and support about 1/3 of BC 


Species at Risk. The distribution of grasslands is expected to expand due to climate change. However, 


individual species are expected to move at different rates, depending on their dispersal capabilities. This 


may result in dramatic changes to ecological communities that some species can’t survive. Other species 


may not be able to move in response to new climatic conditions unless movement corridors are available. 


IMPLEMENTATION & RESOURCING 


 Additional resources would be required to implement this action.  


 This is a high priority action due to the rarity of grassland, importance for numerous species at 


risk, high cumulative effects and high risk. 


RESPONSIBILITY 


 Ecosystems 


 Range staff 


 Regional forest science programs 


LINKAGES 


 Partnerships like Nature Trust and Nature Conservancy of Canada 


ACTION 5.3 – CONSIDER CLIMATE CHANGE IN RANGE USE PLANNING 


WHAT IS TO BE DONE 


Realign range use planning to be responsive to climate change effects, including the consideration of the 


following:  


1. Should the recommended season of grazing use in the range tenure change? 


2. Are the recommended utilization levels still appropriate? 


3. Do fencing, water developments and salt locations need to be changed to promote more 


complete utilization of the range tenure area and minimize areas of overgrazing? 


4. Is the mapping of forage plant communities within the tenure still accurate? 


5. Are water sources in the range tenure adequate for the planned use and environmental flow 


needs currently and over the long term? 


6. Are actions needed to prevent or remove invasive species? 


7. Is there a plan for the unexpected loss of forage to natural events? 


RATIONALE 


Current range use planning may address some of the effects of climate change without realizing the cause. 


Other effects may be overlooked. Building a climate change focus into range use planning will create 


awareness and ensure that all potential effects of climate change are addressed. 


IMPLEMENTATION & RESOURCING 


1. Existing resources. 
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2. Existing resources. 
3. Existing resources. 
4. Additional resources.  
5. Existing resources. 
6. Existing resources. 
7. Existing resources. 


RESPONSIBILITY 


1. District range staff 
2. District range staff 
3. Tenure holder/District range staff 
4. Range Branch 
5. Tenure holder/District range staff 
6. Invasive Plant program/District range staff 
7. Range Branch/District range staff 


LINKAGES 


 Range Use Planning Guidelines  


ACTION 5.4 – DEVELOP AND IMPLEMENT FORAGE SUPPLY ANALYSES 


WHAT IS TO BE DONE 


 Complete forage supply analyses with adjustment factors for possible climate change effects. 


 Reduce Animal Unit Month (AUM) allocation where necessary. 


RATIONALE 


 Forage supply analyses currently do not consider potential future changes due to climate 


change. Forage supply analyses could provide additional information by looking into the future 


based on likely climate change scenarios. The status quo output would relate to current and 


short-term management, while other versions of output would relate to medium-term 


management under moderate and extreme climate changes scenarios. This creates awareness 


and is useful for proactive planning for future reductions or increases. 


 Where identified by forward looking forage supply analyses, AUM reductions could be initiated 


progressively and with sufficient lead time to reduce impacts on the tenure holder’s business. 


IMPLEMENTATION & RESOURCING 


 Some additional resources are required to implement. In order to accomplish predictions of 


future forage supply, work is required to develop supporting information on the effects of 


climate change scenarios on: 


o 1) changes to forage production across different vegetation types;  


o 2) changes to cattle access; and 


o 3) changes to livestock water sources. 


o This could be delivered by a two-year contract of $80,000 - $150,000. 
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 Priority:  


o A contract to develop information on the response of forage to predicted climate 


change is a high priority.  It may take 3-4 years before information supplied by this 


process is in a useable form. 


o Forage supply analyses are time consuming and may take a decade to complete for all 


TOR.  Already completed forage supply analyses could be retro-fitted to add climate 


change adjustments under a medium priority.   


o The process of reducing AUM allocation where necessary if identified by a forage supply 


analysis is already in place for current management and so problems are being resolved 


regardless of the cause.  It is a medium priority to start to address potential AUM 


reductions resulting from predicted changes to forage supply.  


RESPONSIBILITY 


 Range staff/District staff 


LINKAGES 


 Current forage supply analysis procedures used by Range Branch. 


ACTION 5.5 – MITIGATE SOIL EROSION  


WHAT IS TO BE DONE 


Increase effort in mitigating soil erosion on grasslands by: 


 Identifying vulnerable areas to soil erosion (through soil mapping) 


 Identifying how activities in the entire watershed may affect the soil-water regime (i.e. upland 


harvesting, grazing, recreational use, etc.) 


 Managing grazing distribution to ensure that the level of use is still appropriate with changing 


climate  


RATIONALE 


There is an increased risk of soil erosion due to climate change because of the predicted change in the 


timing and amount of precipitation and increase in wildfires. The productive capacity of grassland areas 


would be greatly diminished because of soil erosion, which then has implications for carbon storage, 


wildlife habitat, and forage availability.  


IMPLEMENTATION & RESOURCING 


 Additional resources would be necessary to identify and map vulnerable areas with respect to 


soil and hydrological values. Predictive soil mapping is a tool that could be used along with 


LiDAR mapping of the grassland area that could accurately identify high-risk areas of concern. A 


contractor or graduate student with a high level of consultation with FLNRO research staff could 


implement this action.  


 This is a high priority action because soil types and landscape hydrology are not changing, but 


this data would be valuable for decades. The occurrence of several high intensity rainstorm 
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events in the last two years have resulted in extensive soil erosion in southern interior grassland 


areas also emphasizes the importance and urgency of this work. 


RESPONSIBILITY 


 Range staff/District staff 


 Forest science program 


LINKAGES 


 This initiative would link well with current and future range use planning as well as the 


predictive ecosystem mapping (PEM) that is being carried out by forest science researchers. 


ACTION 5.6 – INCLUDE SPECIES AND ECOSYSTEMS AT RISK CONSIDERATIONS IN RANGE PLANNING 


WHAT IS TO BE DONE 


 Identify potential impacts from range management on species and ecosystems at risk from 


recovery planning documents and the BC Conservation Framework,  


 Identify specific locations where risks are high using ecosystem mapping, conservation land and 


forage analysis using GIS. 


 Identify and implement actions to reduce risks through range planning (e.g. rest rotation, 


seasonal timing, etc.) 


 Conduct research to clarify potential impacts and effectiveness of mitigation through monitoring 


and adaptive management  


RATIONALE 


Impacts to grasslands from climate change will increase stress on species and ecosystems at risk, 


especially where cumulative effects are high. 


IMPLEMENTATION & RESOURCING 


 Actions to identify impacts, priorities and mitigation options are likely best done internally, with 


GIS support. However, staff capacity may benefit from contract support to address the large 


area and many tenures under consideration.  A rough estimate of additional resources needed is 


$10k per year. 


 This is a high priority action due to the rarity of grassland, importance for numerous species at 


risk, high cumulative effects and high risk. 


RESPONSIBILITY 


 Range, Ecosystems, Fish & Wildlife 


LINKAGES 


 BC Parks 
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ACTION 5.7 – MONITOR HIGH ELEVATION GRASSLANDS AND EXAMINE HIGH ELEVATION GRAZING TENURES 


WHAT IS TO BE DONE 


 Monitor high elevation plant communities that are grazed. If losses occur, then consider 


reduction or elimination of grazing in these areas.  


RATIONALE 


High elevation grasslands will likely shrink in a changing climate. High elevation soils are sensitive to 


grazing.  High elevation grasslands contain unique plant and animal species that do not occur on lower 


elevation grasslands. Climatic conditions are too harsh for tree growth and also result in slow recovery of 


the plant community from damage. A warming climate will result in encroachment of coniferous tree 


species, shading of the understorey, and eventual loss of many grassland plant species. Unlike the 


situation in lower elevation grasslands, there is no higher elevation (cooler) zone for highland species to 


escape to in a warming climate.   


IMPLEMENTATION & RESOURCING 


 Additional resources would be required to implement this action, such as additional staff or 


contractor to undertake monitoring. This action is a medium priority.  


RESPONSIBILITY 


 Range staff/District staff 


 Regional forest science programs 


LINKAGES 


 Range Monitoring Guidelines 


ACTION 5.8 – CONSIDER IMPACTS TO GRASSLANDS IN RECREATION PLANNING 


WHAT IS TO BE DONE 


 Avoid developing recreational opportunities in rangelands with lower levels or invasive plants or 


site gradation.  Manage recreational opportunities to reduce the introduction and spread of 


invasive plants. 


RATIONALE 


Introduction of invasive plants is increasing as recreational use, particularly motorized recreation, grow. 


Climate change is also expected to exacerbate the spread of invasive species and be a stressor on many 


desirable native plant species. In the Thompson/Okanagan region there are many recreational users in 


lower elevation grasslands near the larger population centres.  There are many examples of unmanaged 


recreation (areas where there are not legally established trail networks for motorized or non-motorized 


use).  Steps need to be taken to avoid and/or have managed recreational activities only in areas where 


there is low risk of introduction and spread of invasive plants. 
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IMPLEMENTATION & RESOURCING 


 Implementation could begin now, by coordinating with some existing planning processes such as 


the Thompson Rivers Natural Resource District ORV management strategy.  


 In the next 2 to 5 years planning processes could be initiated for recreation/access management 


planning in the Okanagan Shuswap Natural Resource District and the Cascades Natural Resource 


District.  For any new planning processes there would need to be resources associated as 


typically any recreation management would require resourcing for the infrastructure (such as 


staging areas, trail upgrades, outhouses etc) and/or any motorized closure typically has 


advertising costs associated as well as any archaeological work that may be required.  It is 


difficult to estimate the cost without fully understanding the scope of recreational management 


needed in the Okanagan Shuswap and the Cascade natural resource districts, however it is likely 


that it could cost $30K-$50K/district to implement any recreation management actions. 


 Priority: Medium. The impact is very likely from recreational activities however the losses are 


moderate to low as in many areas the recreation is occurring on pre-existing disturbed and 


established trails. 


RESPONSIBILITY 


 The planning portion of the action would be the responsibility of the planning staff (under the 


Resource Management group) with the direction from the Regional Management Team.  


 The implementation of the actions from the planning would be the responsibility of district staff 


and the Recreation Sites and Trails staff. 


ACTION 5.9 – OUTREACH TO USERS OF GRASSLANDS 


WHAT IS TO BE DONE 


 Prepare range clients for what they can expect in a changing climate. Engage in discussions on 


how herd management practices can adapt to unpredictable and episodic events such as droughts. 


 Outreach to recreational user groups, especially motorized recreation groups, about the 


cumulative effects of recreational use and climate change on grassland ecosystems.  


RATIONALE 


 Climate change effects to grassland productivity may result in the need to reduce AUMs, which 


would have a significant impact on range clients. Proactive engagement around potential adverse 


effects from climate change will help to prepare range licensees for any necessary changes.  


 Cumulative effects to grasslands may require extra management actions that may affect 


motorized recreation groups.  


IMPLEMENTATION & RESOURCING 


 This action can be completed in the next 2 to 5 years with existing resources. 


RESPONSIBILITY 


 Range staff/District staff 


 Recreation Sites and Trails  
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6) NATURAL DISASTER MANAGEMENT, PUBLIC SAFETY & INFRASTRUCTURE 


GOAL – REDUCE RISK TO THE PUBLIC AND INFRASTRUCTURE FROM FLOODING, WILDFIRES, STORMS, AND 


LANDSLIDES  


OBJECTIVES 


 Respond to flooding and landslide events  


 Provide information on hydrology and landslides 


 Reduce damage to infrastructure from flooding and 


landslide events 


 Support integrated wildfire response across programs 


Projected climate change effects relevant to public safety and 


infrastructure include: 


 Increase in frequency and severity of storms will 


increase the frequency and severity of flooding and 


landslides (especially following periods of drought) 


(FLNRO 2015). 


 Increases in temperature, lightning strikes and summer 


droughts will increase the potential for forest fires (MOE 


2007).  A higher probability of droughts will have an 


effect on the prevalence of pestilence and other forest 


related stresses leading to increased wildfire hazard.  


Both wildfires and increased timber removal can lead to 


significant changes in the runoff regime, significantly 


effecting watershed hydrographs. 


OBJECTIVE: RESPOND TO FLOODING AND LANDSLIDE EVENTS  


ACTION 6.1 – MAINTAIN AND UPDATE DISTRICT-LEVEL FLOOD AND LANDSLIDE RESPONSE PLANS 


WHAT IS TO BE DONE 


 Maintain and update district flood and landslide response plans.  


 Ensure the necessary staff are familiar with the contents of these plans.  


 Ensure there are updated lists of who, by office, is a flood/landslide responder and of what 


items are available to responding staff (e.g. signage, ribbons, barricades). 


RATIONALE 


 All three districts have flood and landslide response plans. These plans should be reviewed and 


updated as necessary and staff need to continue to be familiar with these plans. 


 


RISK 


Probability of hazard 


occurring 


X Consequence (e.g. 


harm caused to people 


or infrastructure) 


HAZARD 
Anything that can 


cause harm (e.g. 


natural disaster 


events such as 


floods, landslides, 


wildfires) 
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IMPLEMENTATION & RESOURCING 


 This is an ongoing responsibility and activity at the district level and can be done with existing 


resources. 


 These plans are a high priority because when an event happens, staff need to know what to do 


to ensure necessary actions are taken. 


 The district level plans are linked to provincial level emergency response plans.  


RESPONSIBILITY 


 District engineering staff  


 Branch engineering staff (for major events) 


LINKAGES 


 British Columbia Flood Response Plan (2013)  


OBJECTIVE: PROVIDE INFORMATION ON HYDROLOGY AND LANDSLIDES 


ACTION 6.2 – CONSIDER CLIMATE CHANGE IN FLOODPLAIN MAPPING 


WHAT IS TO BE DONE 


 Update/develop floodplain maps that consider how climate change is projected to change the 


frequency and magnitude of peak flows.  


 Map fluvial and alluvial fans. Identify hazard areas and complete risk ratings for the fans. 


 Make flood hazard information available to local governments and other agencies (e.g. Ministry 


of Transportation and Infrastructure). 


RATIONALE 


Climate change is expected to increase the frequency and magnitude of flooding in the region. Since the 


termination of the Floodplain Mapping Agreement in 2003, the BC Government has not actively 


maintained floodplain maps for most river systems and no longer has a role in overseeing development 


in floodplains (Regional Districts and local governments are now responsible). Floodplain mapping is 


typically completed for the large rivers (e.g. Thompson, Fraser), however there is no floodplain mapping 


for smaller systems (Shuswap, Salmon, Coldwater River, etc).  


IMPLEMENTATION & RESOURCING 


 Floodplain mapping projects should be prioritized according to the level of risk – probability of 


event multiplied by expected damage of an event.  


 Additional resources would be required to implement this action. Floodplain mapping costs 


approximately $50,000 to $100,000 per river system for a contractor along with FLNRO staff to 


coordinate the project.  


 Review approach taken by the Alberta government for flood hazard mapping and 


communication for potential lessons BC could utilize.  


RESPONSIBILITY 


 Regional water management staff 



http://www2.gov.bc.ca/assets/gov/public-safety-and-emergency-services/emergency-preparedness-response-recovery/provincial-emergency-planning/bc_flood_response_plan-final.pdf
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LINKAGES 


 Water Management Branch website for Flood Emergency Preparedness and Response 


 FLNRO website on floodplain mapping 


 Alberta government flood hazard mapping 


 Watershed Risk Assessments (Doug Lewis) 


ACTION 6.3 – SUPPORT FLOOD FORECASTING CAPABILITY 


WHAT IS TO BE DONE 


Improve flood forecasting capability by: 


 Forecasting non-freshet peaks as well as freshet peaks; 


 Collecting additional snow pack data (e.g. Automated Snow Pillow and snow course networks); 


 Improving the ability to predict water levels at specific locations (through development of local 


models and higher resolution of spatial data); and, 


 Adding surface water and groundwater monitoring at locations that will improve predictive 


capacity for how river systems will respond to storm events. 


RATIONALE 


Climate change will increase the frequency and magnitude of peak flows (both during freshet and non-


freshet periods). Accurate flood forecasting is important for organizing flood response activities (e.g. 


evacuations, road shutdowns, etc.). Regional FLNRO staff have a role in providing on the ground data to 


improve flood forecasts done by the River Forecast Centre. 


IMPLEMENTATION & RESOURCING 


 The Provincial River Forecast Centre would initiate activities listed under this action. 


 Regional FLNRO staff to provide input on priority river sections to improve forecasting. 


RESPONSIBILITY 


 Provincial River Forecast Centre and Regional Flood Hazard Staff.  


LINKAGES 


 BC Flood Plan  


ACTION 6.4 – IMPROVE HYDROMETRIC DATA AND ANALYSIS 


WHAT IS TO BE DONE 


 Install additional stations on streams to collect hydrometric data (water levels and flow 


volumes) as well as additional rain gauges and snow pillows. 


 Complete statistical analysis of hydrometric data to generate revised BC streamflow maps and 


station tables for 1 in 10 year and 1 in 100 year flows. 


 Complete statistical analysis of additional rain gauges to generate Rainfall Intensity-duration 


Frequency (IDF) curves and tabulations. 



http://www.env.gov.bc.ca/wsd/public_safety/flood/fhm-2012/emergency.html

http://www.env.gov.bc.ca/wsd/data_searches/fpm/

http://aep.alberta.ca/water/programs-and-services/flood-hazard-identification-program/flood-hazard-mapping.aspx
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RATIONALE 


Over the last decade, hydrometric monitoring stations have decreased in numbers across the province. 


In a changing climate, having current hydrometric data is increasingly important for the design of 


infrastructure affected by hydrology (esp. bridges, roads, and culverts).  


IMPLEMENTATION & RESOURCING 


 This action would need to be initiated outside of the Thompson/Okanagan Region.  


RESPONSIBILITY 


 Ministry of Environment 


 River Forecast Centre 


ACTION 6.5 – REVIEW AND UPDATE LANDSLIDE DATABASE 


WHAT IS TO BE DONE 


 Undertake a review, including cost-benefit analysis, to determine how the existing landslide 


database should be updated. In reviewing the landslide database, need to determine how the 


information in the database will be used and determine what data fields (eg landslide type) 


should be recorded in the database based on current science and intended use. 


RATIONALE  


Recording landslides is helpful for providing information on landslide prone areas and having a complete 


record of landslides assists in identifying trends (e.g. is the number of landslides increasing over time?). 


However, due to both technical and human resource issues, the current landslide database has been 


mostly idle since 2012.  For most districts in the South Area, landslides are entered into the current 


landslide database in an ad-hoc, sporadic manner. 


IMPLEMENTATION & RESOURCING 


 An update to the landslide database requires additional technical and human resources to 


implement and maintain. The ongoing review of the current landslide database will identify the 


level of resources required for the update and long term maintenance based on intended use. 


 When/if the landslide database is updated, mechanisms to share information with other 


agencies (e.g. Ministry of Transportation and Infrastructure) should be developed and 


implemented. 


RESPONSIBILITY  


 Regional/District engineering staff (for updating database and entering landslide data) 


 Engineering, geoscience, and other technical staff (for analyzing and making use of the data) 


ACTION 6.6 – ENHANCE LANDSLIDE HAZARD AND RISK INFORMATION AND COMMUNICATION 


WHAT IS TO BE DONE 


Enhance landslide risk information: 


1. Map fluvial and alluvial fans, identify hazard areas, and complete risk ratings for the fans  
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2. Undertake LIDAR assessments of highest risk landslide areas (i.e. where public safety is a concern) 


Enhance communications on landslide hazards and risks: 


3. Make landslide hazard and risk information available to local governments and/or property 


owners at risk. As this information can affect property values, an operational policy or protocol 


would need to be developed to guide the dissemination of information on landslide risks.  


4. Consider implementing signage or gates in high risk areas.  


RATIONALE 


Recent climate change models project that British Columbia will experience more frequent and severe 


rainstorm events and years with higher snowpacks at high elevations. The models also project earlier 


onset freshets and more prevalent summer droughts and wildfires. These projections have the potential 


to increase the likelihood of landslides occurring (FLNRO, 2013). The increased likelihood of landslide 


events, combined with ever-increasing pressure for more development in areas potentially exposed to 


landslide hazards, enhances the need for high quality information that can be used to inform preparation 


and planning measures to reduce the landslide risks to existing and future developments.  LIDAR 


assessments provide the necessary data to promote preventative actions to reduce landslide risks. 


As stated in the Review of Landslide Management in BC (2013) conducted after a series of landslides in 


2012, landslide and flood hazard maps have been created in the past to help inform development 


decisions however the management of the information is relatively uncoordinated making it difficult to 


access. Furthermore, resources for mapping programs have been reduced over time. The Review of 


Landslide Management in BC (2013) provided several recommendations for improving hazard mapping 


and making hazard information publicly accessible.  


IMPLEMENTATION & RESOURCING 


 


 Action Priority Resourcing 


1 Fluvial and alluvial fan mapping and risk 
ratings 


High Contract - ~$100,000 to scope, 
millions of dollars to implement 


2 Undertake LIDAR assessments Moderate $30,000 - $60,000 per area (~100 
km2) – costs can vary depending on 
partnership. Costs can also be 
lower if LIDAR survey has been 
done in an area and data just 
needs to be re-purchased.  


3 Provide landslide information to local 
governments 


High 0.5 - 1 FTE 


4 Signage or gates in high risk areas High Can be done with existing 
resources. 


 


RESPONSIBILITY 


 District engineering staff 
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LINKAGES 


 Review of Landslide Management in BC (2013)  


 Landslide Risk Case Studies in Forest Development Planning and Operations (2004) 


 Review of the Testalinden Dam Failure (2010) 


ACTION 6.7 – OBTAIN PROVINCE-WIDE LIDAR DATA 


WHAT IS TO BE DONE 


 Develop a BC Government province-wide LIDAR database that can be accessed by any agency 


with a need for high resolution 3-D terrain data. In particular, make the database available to 


FLNR engineers engaged in assessing and mitigating flooding and landslide risks.  


RATIONALE 


LIDAR surveys produce precise, three-dimensional information about the shape of the Earth and its 


surface characteristics. LIDAR data can be used to make predictions on how any type of flow event (water, 


debris, industrial waste) would travel through the environment. Cadastral data can be linked to LIDAR 


data to determine what properties and infrastructure would be impacted by an event of a given size. 


Having province-wide LIDAR data would facilitate more accurate small watershed boundary mapping and 


modeling, which would improve the reliability of flood plan and watershed assessment works across the 


province. Province-wide LIDAR data could be used for other purposes in addition to assessing landslide 


and flood risks, such as assessing the impact of spills and dam breeches. 


IMPLEMENTATION AND RESOURCING 


 Additional resourcing would be required to obtain a complete province-wide LIDAR dataset. The 


costs would depend on the extent to which LIDAR data can be re-purchased from companies that 


have completed LIDAR surveys in an area for other purposes (e.g. for forest licensees).  


 Additional human resources would also be required for a lead agency to manage the LIDAR 


database and coordinate with database users from other agencies.  


 BC could learn from the experiences of other provinces who have implemented similar initiatives. 


For example, following the extensive flooding experienced in Alberta in 2013, the Alberta 


Government hired BGC Engineering to develop a fan inventory database that could be served up 


in a workspace for engineers. To rate the risk associated with particular fans, cadastral data was 


linked to fan boundaries, providing information on how costly an event at that fan would be. For this 


project, BGC was provided with a 1 m resolution LIDAR from the province for the whole study area.13  


RESPONSIBILITY 


 One agency to lead and coordinate (possibly Emergency Management BC) 


LINKAGES 


 Alberta Government Fan Inventory (project by BGC Engineering Inc.) 


                                                           
13 Link to BGC project description: http://www.bgcengineering.com/geomatic_aesrd.html  



http://www.env.gov.bc.ca/wsd/public_safety/flood/pdfs_word/Review_of_Landslide_Management_in_BC-2013.pdf

https://www.for.gov.bc.ca/hfd/pubs/docs/lmh/Lmh56.pdf

http://www.env.gov.bc.ca/wsd/public_safety/dam_safety/cabinet/testalinden_slide_failure_review.pdf

http://www.bgcengineering.com/geomatic_aesrd.html

http://www.bgcengineering.com/geomatic_aesrd.html
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PHOTO 1: JOHNSONS LANDING LANDSLIDE 


 


The July 12, 2012 landslide at Johnsons Landing destroyed four houses and killed four 
people. Johnsons Landing is located on the east side of Kootenay Lake. An evacuation 
order on properties near the landslide was in place for two years after the event.14 


 


OBJECTIVE: REDUCE DAMAGE TO INFRASTRUCTURE FROM FLOODING AND LANDSLIDE EVENTS 


ACTION 6.8 – CONSIDER CLIMATE CHANGE IN GUIDELINES FOR THE DESIGN AND OPERATION OF DIKES 


WHAT IS TO BE DONE 


Assist in updating existing guidelines for the design and operation of dikes to include information on 


climate change adaptation. Updated guidelines would: 


 Encourage diking authorities to plan for the possibility of having to raise dikes in the future; 


 Provide advice on best management practices for structure design, operation and maintenance. 


RATIONALE 


More frequent and severe storms will put more stress on dikes, including more regularly occurring high 


velocity flow. Guidelines are used to provide advice to local diking authorities on the safe design and 


operation of dikes.  


IMPLEMENTATION & RESOURCING 


 This action can be completed with existing resources. 


                                                           
14 Canadian Press, “Johnsons Landing evacuation order lifted 2 years after fatal landslide”, July 30, 2014. 
http://www.cbc.ca/news/canada/british-columbia/johnsons-landing-evacuation-order-lifted-2-years-
after-fatal-landslide-1.2723388 . Link accessed: Nov. 26, 2015. 



http://www.cbc.ca/news/canada/british-columbia/johnsons-landing-evacuation-order-lifted-2-years-after-fatal-landslide-1.2723388

http://www.cbc.ca/news/canada/british-columbia/johnsons-landing-evacuation-order-lifted-2-years-after-fatal-landslide-1.2723388
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 Updating the guidelines is a high priority. Currently guidelines are over 10 years old and are not 


considering climate change for interior regions.  


RESPONSIBILITY 


 Inspector of Dikes (for updating guidelines) 


 Regional water management staff provide input on guidelines to Inspector of Dikes and 


distribute guidelines to local diking authorities 


LINKAGES 


 Note that flood plain elevations are necessary information for implementing the guidelines, thus 


Action 6.2 – “Consider Climate Change in Floodplain Mapping” supports the implementation of 


this action.  


 BC Dike Management and Safety  


 Public Safety: Floods, Dikes, Dams, & Droughts 


PHOTO 2: DEBRIS FLOW NEAR TESTALINDEN CREEK CAUSED BY A DAM FAILURE 


 
On June 13, 2010, a dam failure caused a debris flow near Testalinden Creek (just south of Oliver, B.C.), 


destroying five homes.  


ACTION 6.9 – MITIGATION OF CLIMATE CHANGE HAZARDS TO DAMS 


WHAT IS TO BE DONE 


Promote the BC Dam Safety Regulation and develop climate change guidelines for achieving excellence in 


dam engineering, construction and operation of dams in BC. 



http://www.env.gov.bc.ca/wsd/public_safety/flood/fhm-2012/safety_index.html

http://www.env.gov.bc.ca/wsd/public_safety/index.html
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 Encourage dam operators to plan for changing hydrology under climate change through the 


development of training modules and guidance documents. 


 Provide best management practices for design, operation, maintenance and surveillance of 


dams. 


 Foster increased collaboration between dam owners and local governments related to 


emergency preparedness planning. 


RATIONALE 


Increases in frequency, severity, and duration of storms can be expected to likewise increase the 


frequency and severity of flooding, landslides and other natural hazards.  This in turn poses an additional 


risk to the safety of dams in BC.  Through education and dam safety assessments based on current climate 


change knowledge, measures can be taken by dam owners to mitigate potential impacts of climate 


change. 


IMPLEMENTATION & RESOURCING 


 Explore options for auxiliaries and/or co-op students to assess spillway capacity for all dams of 


low to significant consequence.  This is a high priority. 


 Encourage the Victoria Dam Safety group to develop new or reference existing climate change 


documents and post to the Dam Safety Program website.  High priority. 


 Explore options for auxiliaries and/or co-op students for education opportunities for dam 


owners specifically related to potential climate change effects.  This is a medium priority, 


especially in light of any changes to the amended Dam Safety Regulation under the WSA.  These 


efforts would go a long way towards preparing dam owners for any new requirements, as well 


as identifying any areas that were deficient under the old regulations. 


 Expanding on HYDROMETEOROLOGICAL REPORT NO. 57, (NOAA, 1994) explore studying all-


season general-storm probable maximum precipitation (PMP) estimates for the Thompson 


Okanagan Region.  This is a medium priority. 


RESPONSIBILITY 


 Dam Safety Program in Victoria with support from Regional Dam Safety Officers 


LINKAGES 


 Water Sustainability Act 


 Canadian Dam Association 


 Association of Professional Engineers and Geoscientists in BC 


 National Oceanic and Atmospheric Administration (NOAA) - HYDROMETEOROLOGICAL REPORT 


NO. 57 
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ACTION 6.10 – REDUCE RISKS FOR ROADS 


WHAT IS TO BE DONE 


 Develop Access Management Plans to aid in prioritizing resource roads under FLNRO jurisdiction 


for engineering vulnerability assessments. Complete engineering vulnerability assessments 


(PIEVC) for those roads assessed to be high priority (e.g. Capitalized FSR road networks).  


 Reduce risks identified through vulnerability assessments. Possible approaches include:  


o Replant decommissioned resource roads 


o Maintain natural drainage patterns through the use of cross ditching and other water 


control measures deemed necessary through assessment 


o Stabilization techniques 


o Bridge and culvert upgrades based on current science 


 Develop a MFLNRO best practices document for adapting transportation infrastructure to climate 


change (similar to BC Ministry of Transportation and Infrastructure’s Best Practices Document).  


 Consider establishing an inter- and intra-agency working group to coordinate stream crossing 


capacities for roads and bridges (especially relevant where dams exist upstream and are being 


upgraded but downstream roads/bridges are not upgraded to same level, and for consideration 


of bed load). 


RATIONALE 


Across the region, there is a lack of infrastructure vulnerability assessments, adaptation activities and 


access management planning for resource roads managed by FLNRO.  


IMPLEMENTATION & RESOURCING 


 The T/O region would require additional resources to identify priority roads for vulnerability 


assessments and to complete vulnerability assessments. One possible starting point is to have a 


contractor carry out a region wide risk rating for the road system to guide prioritization. 


Contractor would identify high risk areas for road maintenance and rehabilitation projects and 


would prioritize bridge replacements ($100,000+ over 1 year).  


 Note that the Engineering Branch’s Climate Action Plan has also requested funding for road 


vulnerability assessments (the Engineering Branch CAP requests funds to do Public 


Infrastructure Engineering Vulnerability Committee (PIEVC) case studies) and the 


Thompson/Okanagan region would like to undertake in PIEVC assessments. 


RESPONSIBILITY 


 District engineering staff  


LINKAGES 


 Actions 6.2 to 6.7 would provide information for designing new roads and assessing existing roads. 


 BC Ministry of Transportation and Infrastructure’s Considerations for Addressing Climate Change 


Adaptation for Transportation Infrastructure in Highway Management, Design, Operation and 


Maintenance in British Columbia: Best Practices Document (2014) 


 Engineering Canada’s Public Infrastructure Engineering Vulnerability Committee (PIEVC) protocols 



http://www.th.gov.bc.ca/climate_action/documents/MoTI-Climate%20Adaptation_Best%20Practices.pdf

http://www.th.gov.bc.ca/climate_action/documents/MoTI-Climate%20Adaptation_Best%20Practices.pdf

http://www.th.gov.bc.ca/climate_action/documents/MoTI-Climate%20Adaptation_Best%20Practices.pdf

http://pievc.ca/
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 Engineering Branch Manual 


 Professional Practice Guidelines – Legislated Flood Assessments in a Changing Climate in BC 


(APEGBC, FLNRO, NRCan) 


ACTION 6.11 – REDUCE RISKS FOR FLNRO BRIDGES AND CULVERTS 


WHAT IS TO BE DONE 


1. Develop updated Peak Flow – Culvert Design Tables for the Thompson Okanagan Region based 


on current professional practice guidelines and revise station data on the CulvertBC website 


2. Update the forest service bridge design and construction manual, specifically with regard to 


hydrologic design standards that consider climate change effects to regional hydrology. 


3. Assess bridges and culverts for their stability in response to events and identify high risk structures 


4. Consider establishing an inter- and intra-agency working group to coordinate stream crossing 


capacities for roads and bridges (also included in Action 6.11 – Reduce Risks for Roads) 


5. Implement PIEVC on at least one road network in the Thompson Okanagan Region in 2016/17 


RATIONALE 


 Across the region, there is a lack of infrastructure vulnerability assessments and adaptation 


activities for bridges.  


IMPLEMENTATION & RESOURCING 


Action Priority Resourcing Responsibility 


1 Peak Flow 
Culvert Design 
Tables 


High Work can be contracted out with 
existing resources, but the project 
would be better served with an 
additional FTE tasked with related 
work (e.g. dedicated hydrologist)  


Engineering 
staff/District 
staff  
 


2 Forest Service 
Bridge Design 
and 
Construction 
Manual 


Medium Can be done with existing resources 
over the next 2 to 5 years. 


Engineering 
staff/District 
staff  


3 Assess bridges 
and culverts 


High (some of these 
crossings, if 
compromised, could 
have a large impact 
on access and 
downstream values) 


Additional resources for contract: 
$100,000 to $300,000 for a review of 
all structures in T/O Region (the region 
has ~1000 major structures on forest 
service roads).  


Engineering 
staff/District 
staff  
 


4 Intra-agency 
working group 


Medium Existing Resources Engineering 
staff/District 
staff  


5 PIEVC projects High (will address 
some of the highest 
risk 
roads/structures in 
the region) 


Work can be contracted out but 
additional financial resources are 
required to fund contract and 
additional time from ministry staff is 
required to oversee projects.  


Engineering 
staff/District 
staff  
 



https://www.for.gov.bc.ca/hth/engineering/documents/publications_guidebooks/manuals_standards/Eng-Manual.pdf

https://www.apeg.bc.ca/getmedia/18e44281-fb4b-410a-96e9-cb3ea74683c3/APEGBC-Legislated-Flood-Assessments.pdf.aspx
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LINKAGES 


 Actions 6.2 to 6.7 would provide information for designing new bridges and culverts and assessing 


existing bridges and culverts. 


 Professional Practice Guidelines – Legislated Flood Assessments in a Changing Climate in BC  


ACTION 6.12 – DISCUSS CLIMATE CHANGE EFFECTS AT ANNUAL ENGINEERING SOUTH AREA MEETING 


WHAT IS TO BE DONE 


 Include a discussion on climate change effects and adaptation at the annual Engineering South 


Area Meetings. 


RATIONALE 


FLNRO engineers need to be considering climate change in their day to day business to reduce risks to 


public safety and infrastructure. An annual discussion will provide an opportunity to share best practices 


and strategies for adapting to climate change. 


IMPLEMENTATION & RESOURCING 


 This action will be implemented with current resources.  


RESPONSIBILITY 


 Engineering staff/District staff  


OBJECTIVE: SUPPORT INTEGRATED WILDFIRE RESPONSE ACROSS PROGRAMS 


ACTION 6.13 – CONTINUE TO UPDATE DISTRICT FIRE MANAGEMENT PLANS 


WHAT IS TO BE DONE 


 Keep District Fire Management Plans up to date.  


 These plans could be enhanced through more localized landscape fire planning where there is 


risk around communities. 


RATIONALE 


In a changing climate, wildfires will increase in size, intensity, and frequency; the risk of large wildfires is 


particularly high in dry ecozones with lodgepole pine. The purpose of Fire Management Plans is to provide 


support to decision makers for integrated wildland fire response and resource management activities. 


These plans are intended to ensure collaboration occurs across programs within the scope of this policy 


while working towards cost efficient and effective protection of resource values. 


IMPLEMENTATION & RESOURCING 


 This action is ongoing and can be completed with existing resources. 


RESPONSIBILITY 


 District Stewardship staff 


LINKAGES 


 FLNRO Policy 9.4 – Fire Management Plans 


 Landscape Fire Planning   



https://www.apeg.bc.ca/getmedia/18e44281-fb4b-410a-96e9-cb3ea74683c3/APEGBC-Legislated-Flood-Assessments.pdf.aspx

http://bcwildfire.ca/LegReg/docs/Policy%209_4%20FINAL%20VERSION%20July%2011,%202008%20links%20updated%20Jul%202013.pdf

https://www.for.gov.bc.ca/hfp/silstrat/Type%204%20and%20Landscape%20FIre%20ManagementV3%20(NXPowerLite).pdf
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7) CLIMATE CHANGE MITIGATION 


GOAL - REDUCE GREENHOUSE GAS EMISSIONS AND INCREASE THE CAPACITY OF CARBON SINKS 


OBJECTIVES 


 Reduce carbon emissions from harvest residues and dead trees 


 Enhance carbon sequestration in forests 


 Reduce carbon emissions and enhance carbon sequestration in grasslands 


 Reduce carbon emissions from FLNRO energy use 


OBJECTIVE: REDUCE CARBON EMISSIONS FROM HARVEST RESIDUES AND DEAD TREES 


ACTION 7.1 – EXPAND SALVAGE AND REFORESTATION OF MOUNTAIN PINE BEETLE AND FIRE KILLED STANDS 


WHAT IS TO BE DONE 


Support, participate and lead the process of using the BC Timber Sales (BCTS) / Forests for Tomorrow (FFT) 


Innovative Timber Sales Licence (ITSL) mechanism to salvage, and reforest stands killed by Insects 


(primarily Mountain Pine Beetle) and fires.  These are stands that because of their low timber values would 


be too expensive to pay stumpage on and pay for the reforestation of.  These stands would therefore 


otherwise not be salvaged or reforested.  The dead trees would decompose quickly once they fall over 


and release carbon into the atmosphere.  The areas would take decades to regenerate due to low seed 


viability of the dead timber. This initiative/program reduces both carbon emissions and sequesters 


carbon.  It does this by: 


 Harvesting dead timber that otherwise would be left to decay and release CO2.  The carbon 


associated to that portion of the stand that which is salvaged and manufactured into a wood 


product will be captured in that wood product for the life of that wood product.   


 The amount of forest acting as a carbon sink will be increased.  Under this initiative, areas killed 


by fire or Mountain Pine Beetle that are not naturally regenerating and would take decades to 


regenerate without artificial planting are being regenerated and within a few years growing 


vigorously and sequestering carbon.  


CO2 REDUCTION POTENTIAL: HIGH 


Over the past 5 years this program has salvaged and reforested between 3 to 5 thousand hectares of 


insect killed timber a year.  At this time, there still remains thousands of hectares of insect killed timber 


in the Thompson/Okanagan region. If government made this program a higher priority the amount of area 


salvaged and reforested could be doubled over the next 5 years. 


Prior to the Mountain Pine Beetle epidemic in BC, BC interior Pine Forests were a Carbon Sink. After the 


epidemic they have become a net carbon emitter.  Salvage and reforestation of these stands will reduce 


carbon emissions and increase carbon sequestering. 
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IMPLEMENTATION & RESOURCING 


Regional and District FLNRO staff in the TOR have partnered with BC Timber Sales to identify, develop, 


salvage and reforest insect and fire killed timber that would otherwise not be salvaged and reforest. 


At the current resourcing between 2 to 3 thousand Ha’s a year of insect and fire killed timber will be 


salvaged and reforested every year for at least the next 5 years. 


The funding for the reforestation of these stands comes from the Provincial Forests for Tomorrow 


Reforestation Program. 


Resourcing for the development and salvaging of the dead timber is provided by BC Timber Sales. BC 


Timbers Sales recovers their development cost from the revenue earned from the sale of the dead timber. 


RESPONSIBILITY 


 Regional and District staff 


 BC Timber Sales staff 


LINKAGES 


 Memorandum of Understanding between Forests for Tomorrow (FFT) Program and BC Timber 


Sales (BCTS) with respect to the Cooperative Use of Innovative Timber Sales Licences in 


Conjunction with FFT Stand Rehabilitation 


ACTION 7.2 – INCREASE THE PROPORTION OF BCTS TIMBER SALES WHICH ARE SOLD ON A LUMP SUM BASIS 


WHAT IS TO BE DONE 


The amount of slash and forest fibre piled and burnt can be dramatically reduced by increasing the 


number of Timber Sales sold on lump sum basis.   Under the lump sum method, the logger (licensee) pays 


a fixed amount for the stand.  There is therefore a financial incentive to remove as much fiber as possible 


from the stand as no additional stumpage is paid.  Alternatively, a licensee pays for every log put on a 


truck under the weight scale stumpage system.  This results in only the higher value logs being removed.  


Lower value logs and fiber is piled and burnt.  The option for BCTS to put Timber Sales up as lump sum 


sales exists today; however most sales are not done on a lump sum basis. 


CO2 REDUCTION POTENTIAL: MEDIUM 


 If all BCTS sales were done on a lump sum basis, CO2 emissions reductions could be quite 


significant; however, it is likely that only a modest increase in lump sum sales would be realized. 


IMPLEMENTATION & RESOURCING 


 No additional resources are required.  Strategic discussions need to occur between BCTS and 


FLNRO as to why lump sum sales are beneficial from the perspective of reducing the amount 


greenhouse gases being emitted. 


 High priority action given the big reductions in greenhouse gas emissions that can be realized by 


this change in stumpage methods. 



https://www.for.gov.bc.ca/ftp/hfp/external/!publish/fft_standards_on_cms_web/overstorey_removal/FFT_BCTS_MOU(2).pdf
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RESPONSIBILITY 


 BCTS 


 FLNRO 


ACTION 7.3 – EXPAND FFT/BCTS ITSL FOR BIO-ENERGY INDUSTRY 


WHAT IS TO BE DONE 


To be viable, the bio-energy industry needs to be competitive against hydro and natural gas electricity 


generation. The only way to be competitive is for bio-energy operators to obtain their fiber for very low 


stumpage rates. FFT/BCTS ITSL is a mechanism to sell low value fibre to industry at the lowest possible 


rate. BCTS/FFT ITSL can have an upset bid price (stumpage rate) well below the lowest Fibre Forestry 


Licence to Cut (FFLTC) or Fibre Supply Licence to Cut (FFSLTC) total costs because the Crown is relieving 


the Timber Sales Manager of his reforestation obligations (which are picked up by the Crown through FFT). 


CO2 REDUCTION POTENTIAL: MEDIUM 


 The expansion of bio-energy plants is limited due to the low price of natural gas. Even with 


wood fiber costs set at a substantially low rate, only a limited expansion of bio-energy plants is 


expected. Increasing the number of bioenergy plants may require the crown paying operators to 


remove the timber (i.e. negative stumpage fees).  


IMPLEMENTATION & RESOURCING 


 A proportion of the fiber from FFT/BCTS ITSL sales are already going to bio-energy plants such as 


the Domtar power plant in Kamloops.  


 Additional resources would likely be needed to expand this activity.  


RESPONSIBILITY 


 Timber Tenures and Revenue 


LINKAGES 


 Memorandum of Understanding between Forests For Tomorrow (FFT) Program and BC Timber 


Sales (BCTS) with respect to the Cooperative Use of Innovative Timber Sales Licences in 


Conjunction with FFT Stand Rehabilitation 


OBJECTIVE: ENHANCE CARBON SEQUESTRATION IN FORESTS 


ACTION 7.4 – EXPAND ELIGIBILITY CRITERIA FOR FORESTS FOR TOMORROW PROGRAM 


WHAT IS TO BE DONE 


Revise Forests for Tomorrow (FFT) Program Reforestation Funding Eligibility Criteria to include more area. 


Under the current FFT eligibility criteria in order to qualify for FFT reforestation funding a stand must be 


at least 70% dead.  There is a magnitude greater number of stands which are NSR, are uneconomic but 


have greater than 30 % live stems.    



https://www.for.gov.bc.ca/ftp/hfp/external/!publish/fft_standards_on_cms_web/overstorey_removal/FFT_BCTS_MOU(2).pdf
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CO2 REDUCTION POTENTIAL: HIGH 


 Revised FFT funding eligibility criteria would allow the crown to reduce greenhouse gases 


through salvage and increase carbon sequestering by establishing young thrifty stands. 


IMPLEMENTATION & RESOURCING 


 Expanding the amount of area that is eligible for FFT reforestation funding would require additional 


resources to implement. The amount would depend on how much eligibility criteria are adjusted. 


 This action is a high priority given the associated carbon benefits and other benefits to reforestation.  


RESPONSIBILITY 


 FFT section within the Resource Practices Branch 


LINKAGES 


 Forests for Tomorrow Program 


ACTION 7.5 – DEVELOP FOREST CARBON OFFSET PROJECTS 


WHAT IS TO BE DONE 


Region to issue tenure, cutting authority (and appraisal) for activity-based forest carbon projects: 


 Work with Competitiveness and Innovations (C&I) Division staff to determine eligible project 


types, and the process for managing Forest Carbon Offset Projects 


 Identify eligible projects within the region (activity-based and non-activity based) 


 Roll-up and report eligible project to C&I Division 


 Issue tenure, cutting authority (if required) and review site plans 


CO2 REDUCTION POTENTIAL: LOW 


 Low potential because implementation of these types of projects is quite difficult and likely only 


a few will get implemented.  


IMPLEMENTATION & RESOURCING 


 This action can be implemented in the next 2 to 5 years with existing resources. 


RESPONSIBILITY 


 Tenures staff 


 Stewardship staff  


LINKAGES 


 BC Forest and Land Carbon 


ACTION 7.6 – INCORPORATE CARBON MANAGEMENT INTO FOREST PLANNING 


WHAT IS TO BE DONE 


Incorporate carbon management considerations into Forest Planning, such as: 



https://www.for.gov.bc.ca/het/climate/carbon/
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 Harvest dead trees after a fire; 


 Reforest roads and landings that are no longer in use; 


 Plant not satisfactorily restocked (NSR) areas; 


 Consider planting higher densities of seedlings; 


 Increase fibre utilization and reduce burning. 


CO2 REDUCTION POTENTIAL: MEDIUM 


 If incorporated across the region, would result in moderate levels of CO2 reduction.  


IMPLEMENTATION & RESOURCING 


 This action can be implemented in the next 2 to 5 years with existing resources. 


RESPONSIBILITY 


 Tenures staff 


 Stewardship staff 


LINKAGES 


 FLNRO (2013). Climate mitigation potential of British Columbian forests: Growing carbon sinks.  


 Mike Greig and Gary Bull (2009). Carbon Management in British Columbia’s Forests: 


Opportunities and Challenges. 


OBJECTIVE: REDUCE CARBON EMISSIONS AND ENHANCE CARBON SEQUESTRATION IN GRASSLANDS 


ACTION 7.7 – INCORPORATE CARBON MANAGEMENT INTO RANGE PLANNING AND GUIDES 


WHAT IS TO BE DONE 


Incorporate carbon management into the following: 


 Grazing Management Plans 


 Rangeland Health Field Guide 


CO2 REDUCTION POTENTIAL: LOW 


Improved grazing management has the potential to improve the vigour of existing perennial grasses and 


to move the plant community toward a greater proportion of large, deep rooted perennial grasses. This 


will result in greater aboveground and belowground plant biomass (carbon capture), some of which will 


become part of long-term soil organic matter (carbon sequestration). It is known that 50% - 70% of 


bunchgrass roots die annually thereby contributing to soil organic matter. The potential for increased 


carbon storage is greater in soils which are degraded below their equilibrium carbon storage capacity. 


Plant community-soil systems in moderate-to-good condition have lower potential to store additional 


carbon because they are close to their maximum limit for soil carbon storage. 


IMPLEMENTATION & RESOURCING 


 This action could be started in the next 2 to 5 years with additional resources. Guidelines should 


first be developed in house on the best management strategies to increase carbon sequestration 



https://www.for.gov.bc.ca/het/climate/carbon/ClimateMitigationPotentialofBritishColumbianForests.pdf

http://www.forrex.org/sites/default/files/forrex_series/FS24.pdf

http://www.forrex.org/sites/default/files/forrex_series/FS24.pdf
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through amendments to Grazing Management Plans.  Rangeland Health Field Guides already 


assess soil health, soil erosion, and plant community health so few changes in this procedure 


would be required to address current carbon storage versus potential carbon storage. 


 Dedicated staff time or contractor would be needed to assist in the development of guidelines. 


 Priority: Low 


RESPONSIBILITY 


 TOR Research staff collaborating with District staff and Range staff. 


LINKAGES 


 Existing range management planning guidelines and range health field guides. 


ACTION 7.8 – ENHANCE INVASIVE SPECIES CONTROL IN GRASSLANDS 


WHAT IS TO BE DONE 


Control invasive grassland species (e.g. cheatgrass) that do not sequester as much CO2 as native grassland 


species, and enhance native grassland species through other measures (e.g. assisted migration). 


Cheatgrass does not have a big root system, so it does not store CO2. 


CO2 REDUCTION POTENTIAL: LOW 


 CO2 reduction potential is low because the total area affected by invasive species is low 


compared to the areas affected by other mitigations actions proposed here. 


 Annual invasive species like cheatgrass do not allocate many resources to roots in comparison to 


perennial plant species.  Therefore areas of dense annual weed infestation may over the long-


term lose soil carbon storage because of reduced carbon inputs.  The lack of deep, dense roots 


also exposes the site to erosion of carbon rich top soil.  Control of annual invasive species if 


followed by recovery of deep rooted perennial species has the potential to increase carbon 


sequestration and protect against losses of top soil. 


IMPLEMENTATION & RESOURCING 


 This action would require additional resources to implement. Weed control actions include 


dispersal of biocontrol agents and application of herbicides where appropriate.  


 Priority: Low. Extensive weed control is expensive and would need to be followed up by 


restoration to a healthy plant community. The potential increases in carbon sequestration are 


low in comparison to costs.  


RESPONSIBILITY 


 Range staff/District Staff 


LINKAGES 


 Current policies on invasive plant management.  
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ACTION 7.9 – ENCOURAGE GRASSLAND CONSERVATION AND RESTORATION 


WHAT IS TO BE DONE 


 Encourage grassland conservation to reduce conversion of grasslands to houses and roads. One 


way to do this would be to encourage private land conservancies.  


 Restore degraded grasslands. 


 Co-benefits for climate change adaptation would occur if grassland conservation and restoration 


occurs on high priority sites for wildlife climate connectivity. 


CO2 REDUCTION POTENTIAL: LOW 


 CO2 reduction potential is low because discouraging development/conversion of grassland is not 


completely under FLNRO control because it often involves municipal land and/or private land. The 


scale of land affected by this action is also minimal compared to other actions. 


 Grassland conversion changes the site from a net CO2 sink to a net CO2 source by removing above 


and belowground biomass production, and potentially removing the carbon rich top soil. The 


conversion is often permanent when converted to housing and roads. There are immediate and 


significant CO2 benefits to reducing grassland conversion depending on the total area conserved.   


 Restoration of degraded grasslands will require invasive species control, a process to re-establish 


perennial native plants if their densities are below a threshold level, followed by improved range 


management. If these measures are successful there will be additional soil carbon storage over 


the medium to long-term (see above actions). 


IMPLEMENTATION & RESOURCING 


 Restoration of degraded grasslands will require significant additional resources. Costs will 


depend on the total area treated. 


 Priority – Low. Success is not ensured (for encouraging conservation) and benefits are low 


compared to costs (for implementing restoration). 


RESPONSIBILITY 


 Ecosystem restoration program of Range Branch, Districts 


LINKAGES 


 Action 7.7 – Incorporate carbon management into range planning and guides 


 Action 7.8 – Enhance invasive species control in grasslands 


OBJECTIVE: REDUCE CARBON EMISSIONS FROM FLNRO ENERGY USE 


ACTION 7.10 – EXPAND USE OF LOWER EMISSION VEHICLES 


WHAT IS TO BE DONE 


 Invest in lower GHG emission vehicles for FLNRO use (e.g. hybrids and electric vehicles). 
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CO2 REDUCTION POTENTIAL: LOW 


 Gasoline consumption by FLNRO vehicles could be cut in half with hybrid vehicles or reduced 


altogether with electric vehicles. CO2 reductions would depend on the number of vehicles 


switched from gasoline to lower-emission vehicles 


 There is symbolic value to driving lower emission vehicles (especially electric vehicles that have 


low market share). The more that people see these vehicles being driven, the more likely it will 


be for them to buy a lower-emission vehicle themselves (this is called the “neighbour effect” in 


new technology uptake literature). 


IMPLEMENTATION & RESOURCING 


 No additional resources are needed to implement this action. The increased capital costs of 


hybrid and electric vehicles would be offset by lower fuel costs over time.  


RESPONSIBILITY 


 Corporate Services 


ACTION 7.11 – INCENTIVIZE LOW EMISSION TRAVEL BY FLNRO STAFF 


WHAT IS TO BE DONE 


Implement incentives to encourage low to zero emission travel by FLNRO staff. Examples include: 


 Transit passes 


 Subsidized bike costs 


 Higher parking fees 


 Allow working from home 


CO2 REDUCTION POTENTIAL: VERY LOW 


 The reduction potential of these actions would be very low because they would only influence 


FLNRO staff and research shows that people attach a high value to driving, meaning it is difficult 


to influence a switch in behaviour from driving to other modes  


 The action would have symbolic value in encouraging others to engage in low/zero emission travel 


IMPLEMENTATION & RESOURCING 


 Additional resources are required to implement the action.  


 Low priority action due to low emission reductions. 


RESPONSIBILITY 


 Regional Management Team 







 


68 
 


PHOTO 3: RENEWABLE ENERGY IMPLEMENTATION AT KALAMALKA RESEARCH CENTRE, VERNON, BC 


 
These solar thermal panels are used to heat water for the research centre and the 


silo contains a furnace that uses local wood-pellets as fuel.  


ACTION 7.12 – REDUCE CARBON EMISSIONS FROM FLNRO BUILDINGS 


WHAT IS TO BE DONE 


Explore opportunities to reduce GHG emissions from energy consumption in FLNRO buildings through: 


 Solar panels to reduce natural gas use for heating 


 Energy efficiency upgrades for energy services fueled by natural gas or oil (improved insulation, 


equipment, etc.) 


 Maintain an internal building temperature of 19oC. Note: This will only reduce CO2 emissions if 


buildings are heated with natural gas or oil. 


CO2 REDUCTION POTENTIAL: LOW 


 The reduction potential of these actions would be very low because they would only affect FLNRO 


buildings.  


 The actions would have symbolic value in encouraging others to also implement these actions. 


 Note that electricity efficiency upgrades (e.g. more efficient lighting) and renewable electricity 


(e.g. PV solar panels) have very little effect on CO2 emissions because BC’s electricity has very low 


carbon intensity (tonnes CO2/kwh) and has a clean electricity standard to maintain a low carbon 


intensity even with increasing electricity demand. 


IMPLEMENTATION & RESOURCING 


 Additional resources are required to implement. 


RESPONSIBILITY 


 Corporate Services 
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8) FIRST NATIONS 


GOAL - ENSURE FIRST NATIONS CULTURAL VALUES ARE BEING MANAGED AND MAINTAINED IN A CHANGING 


CLIMATE 


ACTION 8.1 – COLLABORATE WITH FIRST NATIONS ON CLIMATE CHANGE 


WHAT IS TO BE DONE 


 Collaborate with First Nations in the Region on the final planning and implementation phases of 


the Thompson/Okanagan Region Climate Action Plan 


First Nations would be interested in the draft TOR-CAP.  TOR could develop a letter presenting the draft 


plan and ask for feedback from First Nations.  The letter could suggest one meeting within each of the 


four First Nation’s ‘nation level’ territories that overlap with TOR. 


 At the meeting the idea of an inter-nation committee could be proposed – two people from 
each of the four nations that overlap with TOR; 


 Work with the inter-nation committee to finalize and implement/monitor the TOR-CAP. 


RATIONALE 


First Nations and stewardship perspectives are often aligned, and since First Nations have constitutionally 


protected aboriginal interests, collaboration helps to ensure that stewardship initiatives are more 


successful in the face of competing interests for natural resources. Moreover, collaborative approaches 


help to build trust and relationships, thereby avoiding conflicts on the land base. 


IMPLEMENTATION & RESOURCING  


The CAP Lead can be responsible for this initiative or a dedicated First Nations senior advisor reporting to 


the CAP Lead can project manage the First Nations engagement initiative. This project would require ½ 


FTE for the next few years. 


RESPONSIBILITY 


 First Nations Liaison to initiate 


 CAP lead to support 


9) STAFF EDUCATION, ACTION & RESOURCES 
Within a government ministry, there are two main pathways for generating action on climate change – a 


bottom-up pathway that relies on the voluntary initiative of managers and staff to recognize the relevance 


of climate change to their work and consider the implications of climate change in their day-to-day 


operations; and a top-down pathway that provides mandatory directives on how managers and staff must 


respond to climate change. The set of actions within this theme include two bottom-up actions (Action 


9.1 and 9.2) and one top-down action (Action 9.3).  
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GOAL - ENHANCE THE CAPACITY OF THOMPSON/OKANAGAN REGIONAL STAFF TO CONSIDER CLIMATE 


CHANGE IN THEIR DAY TO DAY OPERATIONS. 


ACTION 9.1 – RAISE AWARENESS ABOUT HOW CLIMATE CHANGE AFFECTS FLNRO’S RESPONSIBILITIES 


WHAT IS TO BE DONE 


 Hold workshops to share climate change research and generate discussion among staff about 


climate change.  


 Use these workshops to extend research efforts by regional staff and make connections with 


researchers external to the region that have relevant expertise. 


RATIONALE 


Workshops would raise awareness around how resource and environmental values managed by FLNRO 


are affected by climate change. The workshops would also support connections across FLNRO work units. 


Such connections (e.g. between researchers and resource managers) are often necessary for supporting 


science-based responses to climate change.   


IMPLEMENTATION & RESOURCING  


 Additional resources are required to implement this action (~$10,000/year to hold workshops) 


 RESPONSIBILITY 


 Research group 


ACTION 9.2 – PROMOTE ACTION ON CLIMATE CHANGE AMONG REGIONAL STAFF 


WHAT IS TO BE DONE 


 Go beyond information-based initiatives and promote action on climate change through 


systematic and targeted engagement initiatives that address the specific barriers to 


incorporating climate change into day to day operations.  


RATIONALE 


This action is based on the premise that simply raising awareness about climate change through 


information sharing initiatives is necessary, but not sufficient, for generating action by regional staff. 


While information sharing can be effective in creating awareness and changing attitudes, research shows 


that behaviour change rarely occurs as a result of simply providing information (McKenzie-Mohr and 


Smith, 1999). Engagement approaches that go beyond just information-sharing will be needed to induce 


widespread voluntary action among managers and staff to incorporate climate change into their work.  


Engagement approaches such as community-based social marketing15 may provide methods for being 


more effective at inducing the desired behaviour change. Community-based social marketing (CBSM) is 


based upon research in the social sciences that demonstrates that behaviour change is most effectively 


achieved through initiatives that focus on removing barriers to an activity while simultaneously enhancing 


                                                           
15 http://www.cbsm.com/public/world.lasso  



http://www.cbsm.com/public/world.lasso
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the activities benefits. A CBSM approach involves spending time upfront to identify the barriers/benefits 


that prevent/support a desired behaviour and using this information to develop an engagement strategy 


that will be targeted to a particular group.   


IMPLEMENTATION & RESOURCING 


 Additional resources are required to implement this action (e.g. dedicated staff person to lead 


development of a strategy to promote action) 


RESPONSIBILITY 


 Climate Solutions 


LINKAGES 


 CAP Community of Practice 


ACTION 9.3 – CONSIDER INCLUSION OF CLIMATE CHANGE AS AN ACTIVITY IN STAFF’S E-PERFORMANCE  


WHAT IS TO BE DONE 


 Consider including climate change as an activity in staff’s e-performance  


RATIONALE 


 Inclusion of climate change in staff e-performance will encourage conversations between 


managers and staff about how climate change will be incorporated into day to day operations.  


IMPLEMENTATION & RESOURCING 


 This action can be implemented in the next 2 to 5 years with existing resources. 


RESPONSIBILITY 


 Business Leadership Team  
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Guidance on the Replacement of Forest Stewardship Plans 


March 2016 


Introduction 


Purpose 


This guidance is intended to inform decisions regarding forest stewardship plans (FSP) by the Minister’s 
delegated decision-makers (DDMs) under the Forest and Range Practices Act (FRPA).    


The purpose of this guidance is to help:  


1. Address the issues identified by government and the Forest Practices Board regarding FSP 
quality and effectiveness, and 


2. Bring provincial consistency and fairness to the management of FSP expiries.   


Context 


The majority of British Columbia’s FSPs will reach the expiry of their term within the next two years. 
Practitioners under FRPA are looking ahead to what they must address as they prepare the FSPs that will 
guide forest management practices in the coming years. 


In the decade since most FSPs were first approved, British Columbia’s bio-physical landscape has 
changed and we have gained experience and feedback to apply in our planning and practices. 


Specifically, government has learned the following: 


• The approval tests for FSP content require more rigor with respect to content that is measurable 
and/or verifiable. 


• Results and strategies in FSPs need to contain consideration of new information such as forest 
health strategies and monitoring information. 


• The public seeks better opportunities to review the content of a FSP and understand the forest 
management intent contained therein. 


• Periodic review opportunities should be predictable and invite a sustained level of engagement. 


• Improvements in planning and site-level information sharing are needed with all interested and 
affected parties, including reaching a common understanding of how the FSP can/cannot 
support these improvements. 
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The Replacement Process for Forest Stewardship Plans 


In constructing this guidance, the following has been considered:  


• Government’s strategic stewardship goals, as set out in the Service Plan for the Ministry of 
Forests, Lands and Natural Resource Operations (FLNR); 


• Consistency with the Forest and Range Practices Act and its framework; 
• That there should be no unjustified financial or operational hardship upon forest licensees or 


natural resource districts; 
• The duty of government for the consultation and accommodation of First Nations asserted or 


proven rights and title and treaty rights (Aboriginal interests); and, 
• Principles of Administrative Law and Natural Justice. 


Guidance for replacing an FSP whose term has expired 


• FSPs whose terms are expiring should be replaced with a new plan (a ‘replacement’ plan). The 
majority of FSPs in the province are approximately 10 years old and should now incorporate 
new information and new forest management considerations in their results, strategies, 
measures and stocking standards. 


• Extensions to the term of an expiring, or recently expired, FSP should be temporary and provide 
additional time for comprehensive planning of a new replacement FSP when more time is 
required.  


• The licence holder has the right to request an extension to the term of their FSP.  If the licence 
holder exercises this right, the DDM should, in turn, exercise his/her obligation to review all 
content in the existing FSP, and may use his/her discretion under section 28 of the Forest 
Planning and Practices Regulation to deny, or approve, an extension.   


• The decision to approve or deny an extension should be conveyed in a letter of determination 
to the licence holder(s) and should be accompanied by a rationale signed by the DDM that 
identifies the term of the extension and the reason(s) for it (e.g., time to prepare a replacement 
FSP).  For most licence holders, up to eight months is a reasonable timeframe within which to 
prepare a new plan.  


• If a licence holder proposes major amendment(s) to an FSP and requests an extension to the 
term of the FSP at the same time, these requests should be submitted as a single request to 
approve a new replacement FSP.  


• It is reasonable to propose that previously approved content within an existing FSP will carry 
forward into a replacement FSP; however, plans should be reviewed to identify and rectify all 
provisions that have been problematic to understanding, measuring and/or verifying the 
commitments in the plan.  


• Default practices should not be modified or they are no longer defaults. Default practices listed 
in the Forest Planning and Practices Regulation must be either followed as-written, or alternate 
results and/or strategies that better meet local conditions should be proposed.  


• Where a result or strategy is proposed in an FSP, the plan should clearly indicate which option 
(result or strategy) has been selected and how it will be measured or verified.  Adhering to the 
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guidance set out in C&E Bulletin 12 (see ‘Resources’ below) will improve the measurability of 
results and the verifiability of strategies in FSPs. 


• Measures for natural range barriers and invasive plants must specify actions that will effectively 
achieve their intended result, and must be enforceable.  Therefore, measures should be 
reviewed to ensure they can be measured and/or verified.  


• Wherever possible, the overlap of forest development units (FDUs) should be minimized and/or 
a single multi-signatory FSP should be proposed that covers the management unit to which it 
applies.  This will help reduce management complexity, streamline approval and amendment 
procedures, and help facilitate public and stakeholder understanding and involvement.  


• The timeframe for public review and comment must ensure that all interested and affected 
parties have ample time to understand and respond to proposed FSPs.  DDMs may extend, or 
shorten, this timeframe.  In some cases, such as where several overlapping FSPs are proposed 
for replacement, a longer review period should be allowed as per FPPR 20 (2) (b) to ensure that 
affected parties have time to review and understand the implications of the plan to them. 


• The period for consultation with affected First Nations should remain at a minimum of 60 days 
unless a government-to-government agreement is in effect that provides otherwise.  In some 
cases, additional time will be necessary to properly fulfill the Crown’s legal obligation and to 
ensure adequate consultation has occurred. 


• DDMs should produce written expectations for licence holders pursuant to this guidance.  These 
expectations should be reasonable and substantiated, and if so, may effectively form criteria 
against which new FSP content will be evaluated.  Expectations must be made known to 
licensees sufficiently in advance of the related decision that they can be discussed and 
addressed with all affected parties.  Expectations should be communicated to all licence holders 
and affected parties in the district.  


• DDMs should produce a written rationale documenting their considerations for approval of the 
FSP, including their reasoning for how legal approval tests have been met, the adequacy of 
First Nation consultation and any conditions of approval that they specify under FRPA s. 112 (1).  
A set of standard criteria will be developed to aid DDMs in developing provincially consistent 
written rationales.  FRPA s. 16 (3) requires a rationale for refusing to approve an FSP or an 
amendment to one. 


• DDMs must follow the principles of administrative law including a consistent process, 
maintaining decision-maker independence, and fairness.  DDMs should consider all relevant 
information and the strategic goals and objectives of FLNR. 


New Information for FSPs: Changes to Provincial Forest Lands and Societal Values 


In the decade since the majority of British Columbia’s FSPs were first approved, numerous factors have 
shaped the state of forest resources and the expectations of the public for how government ensures 
those resources are managed.  The following factors, taken together or in combination, warrant the 
development of new FSP content: 


• The mountain pine beetle epidemic of the past decade has significantly altered the forest 
composition of interior forests and the ecosystems they support. 
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• New information regarding the impact of climate change upon British Columbia’s forested 
ecosystems is continually becoming available and refined.  This information directly supports 
the development of FSP content (e.g., stocking standards). 


• Most of British Columbia’s management units are now covered by a formal forest health 
strategy.  Where these exist, they contain information that should inform the development of 
new FSP content, such as stocking standards. 


• There are a wider range of natural resource-dependent industries now operating throughout 
British Columbia and in many places, a greater number of rights-holders now operate upon the 
same land base as forestry operations.  All rights-holders are entitled to fully exercise the rights 
they’ve been given and must be able to fulfil their legal obligations. 


• Our collective understanding of First Nations Aboriginal interests, the requirement to consider 
adverse impacts, appropriate accommodation options and ensuring adequate consultation 
before making decisions, continues to evolve within the context of the government objective of 
reconciliation. 


• There is new monitoring information regarding changes to the values listed under FRPA such as 
water supply, water quality, forage supply, backcountry recreation, fishing, guiding, trapping, 
and wildlife viewing.  As well, there is information from cumulative effects assessments in some 
areas. 


• New integrated monitoring information, such as the Multi-Resource Value Assessment reports, 
is becoming widely available that depicts important trends and risks to forest resources that 
may require coordinated planning among licensees to address, or different results and 
strategies.  


• The requirements of Species at Risk in British Columbia identified in either federal recovery 
strategies or provincial implementation plans. 


• Where Type 2, 3, or 4 Silviculture strategies are complete, as well as any new Integrated 
Silviculture Strategies, the information should be used and reflected in the FSP where 
appropriate. 


• A Provincial Timber Management Goals and Objectives policy was launched in May 2014, that 
sets out the government’s expectations for how timber is managed. 


• The mounting case for collaborative planning across watersheds or within timber supply areas 
and the potential gains of a single FSP per watershed or timber supply area. 


• FSP results and strategies should reflect, project forward, and be based upon the factors used in 
the Timber Supply Review of the Timber Supply Area to ensure the projected timber supply is 
not disconnected from actual results and strategy outcomes. 


Not all of the considerations above will apply everywhere, but practitioners should be aware of, and 
able to demonstrate, how such factors affect or do not affect, forest resources within the operating area 
under their FSP.  The responsibility of setting clear expectations which reflect the above considerations 
and are appropriate for local conditions is that of the DDM for each FSP on a case-by-case basis. 


 



http://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/forestry/docs/silviculture/timber_goals_and_objectives_may_26_2014.pdf
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Applying This Guidance  


The essence of my guidance is to encourage and assist DDMs in obtaining replacement FSPs because the 
British Columbia context requires an operational forest management plan be revisited on a five-year 
basis.  


It is recognized that the legislation does not require an FSP to be replaced with a new plan at any point, 
and that results and strategies in an FSP are only required to be amended where specified events occur 
during the term of the FSP (e.g., new enactments or objectives are established) as per FRPA Section 7, or 
where the DDM determines that the FSP no longer meets approval tests. It is also understood that 
considerations of liability and risk will influence the inclusion of content that is not legally required, and 
finally, that the final evaluation of an FSP is the jurisdiction of the province’s independent DDMs who 
cannot be directed, except by the Minister.  It is, however, my opinion that sufficient evidence is now 
available for the province’s DDMs to find that many FSPs no longer meet these approval tests and 
ultimately require a replacement plan. 


As a statutory decision-maker, I understand the duty to consider the representations of those who may 
be affected by a decision; that each decision is adjudicated on a case-by-case basis; and that considering 
these representations and the unique circumstances of each decision may cause a DDM to diverge from 
a preferred course of action, such as this one.  In such cases, a detailed and comprehensive rationale 
should be produced and made available.  These circumstances are important opportunities to learn 
about the evolution of interests and pressures upon the legislated regime. 


Specific applications of this guidance 


Professional conversations 


This document outlines considerations that should be discussed in the professional conversations that 
occur between district staff and licensees well-in advance of the work to develop a new FSP.  


Written expectations 


DDMs should draw upon this guidance when drafting their letters of expectation to licence holders. 
DDMs are urged to further interpret this guidance for their respective operating environments – 
particularly the considerations under ‘new information’ – and not to reissue these points verbatim 
without including local context. 


Expectations above requirements in law should be presented and interpreted as best available 
information or voluntary guidance, and should not be prescriptive.  As advisors to licence holders, 
professionals that prepare FSPs have the freedom to apply their professional advice and judgment to 
the task of preparing plans and prescriptions that assist licence holders in fulfilling their compliance 
obligations. 


Expectation letters should be publicly available in keeping with the principle of fairness, which requires 
that those persons who may be affected by a decision have the opportunity to make representations to 
the DDM.  All affected parties to the decision need to know about the decision that will be made, 
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including considerations and decision-aids that influence the DDM, in order to have a fair opportunity to 
make representations. 


Rationale for replacement FSPs  


The DDM applies discretion in the decision to approve an extension to the term of an FSP (Forest 
Planning and Practices Regulation, section 28).  In my view, this guidance provides a sufficient rationale 
for why a replacement of the expiring FSP is likely warranted.  


This guidance pertains to all FSPs province-wide until they have successfully progressed through a 
replacement process that applies the considerations of this document. 


Further Information 


Ongoing Work 


Government is aware of outstanding elements of the FRPA framework, such as a final set of provincial 
objectives or a shared understanding of the risks and opportunities inherent in innovation that, if 
defined, would further support practitioners in creating high-quality and effective FSPs.  Addressing 
these elements will require ongoing work in collaboration with licence-holders and professionals.  This is 
not expected to be a hindrance to the achievement of the desired improvements that are outlined 
above. 


The issue of meaningful engagement with the public, communities and stakeholders is one of 
importance to forest management, and is not presently addressed to the satisfaction of all involved, 
including many forest licence holders.  Until such time as the province can establish an improved model, 
licence holders are encouraged to reference their engagement activities in their FSPs, or to outline them 
in detail in supporting documentation to the FSP, as a means of broadly conveying their engagement 
activities with the public and stakeholders that already occur during operational planning.  Similarly, 
licence holders are encouraged to include information regarding how they will consider the rights and 
interests of First Nations that pertain to the area under the FDP. 


Resources 


There are many resources available online to support the development of FSPs including interpretive 
bulletins, provincial guidance and early training modules.  Essential information, including the C&E 
Program Staff Bulletin #12 (assessment of measurable or verifiable) is available at the following 
locations: 


• FRPA Bulletins:  
https://www.for.gov.bc.ca/hth/frpa-admin/frpa-implementation/bulletins.htm 


• Administrative Guide to Forest Stewardship Plans:  
https://www.for.gov.bc.ca/hth/frpa-admin/agfsp.htm 


• FRPA Training (original training material):  
https://www.for.gov.bc.ca/code/training/frpa/ 



https://www.for.gov.bc.ca/hth/frpa-admin/frpa-implementation/bulletins.htm

https://www.for.gov.bc.ca/hth/frpa-admin/agfsp.htm

https://www.for.gov.bc.ca/code/training/frpa/
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• FSP Tracking System:  
https://www.for.gov.bc.ca/his/fsp/training.htm  


A newly developed provincial training course for FSP preparers and approvers is targeted for delivery 
beginning in spring 2016.  More information will be available on this course shortly. 


Any further information for practitioners regarding FSP renewals will be distributed via the joint 
ministry-industry network of the Provincial Forestry Forum.  This includes the Resource Stewardship and 
Tenures Committee and the Operational Issues Forums of the North, South and Coast FLNR Areas. 
Information regarding the membership of these committees can be accessed through FLNR district 
offices or industry associations.  Challenges and inquiries faced in the FSP renewal process should also 
be presented to this network of committees for discussion and resolution. 


 



https://www.for.gov.bc.ca/his/fsp/training.htm
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