RE: Mackenzie / PG Overview Flight on July 25th

From: Nussbaum, Albert F FLNR:EX <Albert.Nussbaum@gov.bc.ca>

To: Izzard, Kelly D FLNR:EX <Kelly.lzzard@gov.bc.ca>

Cc: Salkeld, Tim H FLNR:EX <Tim.Salkeld@gov.bc.ca>, Prasad, Atmo P FLNR:EX
<Atmo.Prasad@gov.bc.ca>

Sent: July 30, 2018 1:44:56 PM PDT

Attachments: image001.jpg

Kelly

Thanks for the summary of your observations. | would like to discuss the following thought with you when you are back.
s.13

I need more information on what exactly you are pointing to here. Is it shelf-life or amount of pine or.......?
Thanks Albert

Albert Nussbaum, R.P.F.

Director, Forest Analysis and Inventory Branch

Ministry of Forests, Lands, Natural Resource Operations and Rural Development

Phone: 250 356 5958

Cell: 250 888 5609

Email: Albert.Nusshaum@gov.bc.ca

From: Izzard, Kelly D FLNR:EX

Sent: Sunday, July 29, 2018 4:10 PM

To: Prasad, Atmo P FLNR:EX; Nussbaum, Albert F FLNR:EX; Nicholls, Diane R FLNR:EX
Subject: RE: Mackenzie / PG Overview Flight on July 25th

Impressions and observations of the Canfor/TSA16 overview flight

Canfor
s.21

e TSA16 harvest economics are dominated geography (by lake transportation) and haul distance.
e Equipment(logging trucks) and qualified staff appear to be a limiting factor for all operators.
e Canfor is shifting harvest operations to the north of the Peace Arm and recognises the high levels of disturbance
that have occurred in the “partition zone” historically as a function of economics and MPB salvage.
Pine
e Pure pine-leading stands ( > 70% gross volume) appear to be in an accelerated stage of break-up with significant
volumes classified as pulp and/or biomass.s.21

s.21 and that these stand types are becoming exceedingly rare with most of pine
leading stands in the partition zone dominated by pulp or stands with v. small piece sizes and significant green
pine volume.

e The merchantability of ‘fibre dominated’ stands needs to be assessed and addressed by the Pine DAWG - from a
timber supply perspective it seems to me we need a common, defensible approach across the MPB region.
Spruce Beetle
¢ The southeast portion of the TSA (south of Peace Arm, East of Williston Lake ) is experiencing significant
catastrophic loss to IBS. This spring’s flight has expanded the areas that will be classified as severely impacted
(by the upcoming FHOF) and talking to the regional entomologist, she suggests we are only ~ half way through
the current epidemic and the beetle expansion is beginning to appear similar to the MPB expansion. The
highway corridor heading east to Tumbler Ridge (the Pine Pass) has been especially heavily hit so folks expect
elevated levels of public concern by the end of the summer.
¢ The impacted areas falls predominately in BCTS pricing units (> 80%) with v. limited activity west or the Williston
reservoir....| also note that BCTS has a 3Mm3 undercut in TSA16..............
Canfor’s ask
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s.21

My observations and opinions
s.13

That's what | (think 1) saw........hope that helps.

As discussed with the CF I'll be picking up the partition gaming with the timber supply model in September and should
have some results to share early in October.

Enjoy the rest of your summer and I'll see you in September

From: Prasad, Atmo P FLNR:EX

Sent: Friday, July 27, 2018 2:25 PM

To: Izzard, Kelly D FLNR:EX

Subject: Re: Mackenzie / PG Overview Flight on July 25th

Kelly, are you able to document your impressions before you go on vacation?

Sent from my iPhone

OnJul 27, 2018, at 8:45 AM, lzzard, Kelly D FLNR:EX <Kelly.lzzard@gov.bc.ca> wrote:

FYI

From: Uhrich, Kalin [mailto:Kalin.Uhrich@canfor.com]

Sent: Friday, July 27, 2018 6:40 AM

To: Nicholls, Diane R FLNR:EX; 1zzard, Kelly D FLNR:EX

Cc: Martin, Russ FLNR:IN; XT:Augustine, Carmen FLNR:IN; XT:Preston, Andrew FLNR:IN; Horsnell, Kevin;
XT:Baird, Peter FLNR:IN

Subject: Mackenzie / PG Overview Flight on July 25th

Hi Diane, | just wanted to say on behalf of our Canfor team in Mackenzie what a pleasure it
was to have you and Kelly Izzard spend a very informative day with us, to hear about our
challenges and opportunities in Mackenzie. We are grateful for the time you were able to
spend with us and | know that you love to get out and see what’s happening on the ground
(and from the air), so hopefully you found this trip as enjoyable and informative as we did.

| thought I'd take the liberty of recapping the day and share a bit of perspective as well,
please let me know if | have not captured this accurately or if there is anything else you would
like to add.

e Diane Nicholls and Kelly Izzard, met with Russ Martin, GM North Region Woodlands and
myself in PG.

e Flew direMm3ct from PG to Mackenzie, saw evidence of significant pockets of spruce
beetle attack north of PG and west of Highway 97 (Sinclar, BCTS, Canfor) and some
recent harvesting.

e Landed in Mackenzie, met with Canfor staff - Carmen Augustine, Sara Rowe, Sara Curtis
and Andy Preston.

o Staff introductions and Russ provided a quick overview and thanks to you and
Kelly for visiting with us.

e Carmen provided an excellent and concise power point presentation of the challenges

we face in Mackenzie. The presentation generated a lot of questions and dialogue.
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e Key themes were:
o Overview of Mackenzie sawmill
o Customer focused
o Pine beetle harvest —what’s left and where, shelf life expiry, VRI unreliability
o Spruce beetle — where it is, access to harvest in non-Canfor operating areas
o Operational challenges
= Remote operations
= Shortage of contractor capacity (harvesting and hauling)
= Steep slopes
= First Nations stewardship concerns
o Canfor harvest priorities, now and in near term
o AAC non-pine partition is not feasible to meet, given our fibre needs

e Departed Mackenzie for various stops in the SW portion (Canfor operating area) to look
at dead pine stands and VRI anomalies, plus some spruce beetle blocks (AOS did not
pick these up), as well as the Finlay log transporter and Manson Dump.

e Stopped for lunch at Munro Camp, currently being dismantled for move up to Ospika

o Soup and sandwiches were great, kitchen staff very hospitable!

¢ Proceeded north to Eklund / Muscovite to see more dead pine stands in the Williston
Lake Trench (pine in the Trench is the hardest hit in terms of fibre quality).

e Proceeded to Ospika to view our pine beetle harvest plans there and to review First
Nations concerns and how we accommodated them.

¢ Ospika River valley — green timber, beautiful river!

e Returned south along east side of Williston Lake, crossed Peace Arm and within the
BCTS operating area, observed evidence of severe spruce beetle infestation down
virtually the entire length of the lake back to Mackenzie.

® Some evidence of salvage logging was present but much of the area remains
unaddressed to date.

e Looked at severely attacked OGMA just northeast of Mackenzie that we were not
successful in convincing Region to allow any salvage harvest; we also viewed an area
where Canfor had undertaken logging on an “UTSL” (Undeveloped TSL).

¢ Dropped Carmen off at Mackenzie, carried on back to PG.

¢ Flew Canfor’s Anzac and Table areas — spruce beetle appearing in these
areas.

o Evidence of activities to address (harvesting, access being built,
crews doing layout/cruising, etc.).

¢ Flew Arctic Lake and Pacific Lake watersheds — beautiful valley! Doug
Wayland our pilot, gave an interesting account of the history of this
area, explored by Alexander Mackenzie in 1792.

¢ Flew TFL 30, not much evidence of spruce beetle and we have been very
diligent in our control efforts here.

e Landed in PG, the 4 of us reviewed/recapped the day and potential next
steps.

Some observations, takeaways and things discussed:

e Canfor believes it has demonstrated that much of the remaining pine
beetle stands are largely uneconomic, especially in the south and in the
Trench.

¢ We agreed that the spruce beetle infestation continues to spread and
areas impacted continue to grow.

¢ Canfor has been largely frustrated in its attempts to harvest spruce beetle,
as most of this is in BCTS areas and remains out of reach at the moment.

o We appreciate you raising this issue with Chris Stagg, ADM and |
have also reached out again to him as well — | remain hopeful
that we can find a way to work together on addressing the
problem.

¢ We agreed that harvesting of the timber profile is key to the long term
sustainability of the timber supply and of maximizing the AAC.
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¢ You clarified that the recent CF Expectations letter for harvesting
prioritization of spruce beetle is meant to be applied in areas where
spruce beetle is active and not meant to be applied over the entirety of
the TSA (or province, since this is a provincial scope document not just
Omineca) — see profile reference below.

e We agreed (I think) that focused harvesting on forest health factors
disrupts the ability of licensees to ‘log the profile’, particularly from a
species and geographic perspective (i.e. focus on south).

® You expressed concerns about concentrating harvest in the south and
what impacts this could have from a community stability perspective —
this puts a finer point on the critical importance of harvesting the
geographic profile alongside the need to salvaging dead and dying
stands.

o This is exacerbated by any harvesting of non-priority stands in the
south.

¢ You confirmed that the AAC is not likely to be altered for at least a couple
of years and in any event cannot be done without a TSR; you further
stated that there is no ability (or appetite) to do an expedited TSR in this
TSA, given the issues and challenges.

e We agreed (I think) that AAC partitions currently in place may be driving or
inadvertently influencing undesirable outcomes and are not 100%
achievable.

¢ As CF, you are bending your mind around the utility of the existing
partitions and some options around what could/should be done, in
order to ensure that long term sustainability is not compromised —
however, there is a need to balance this with the potential to create
unintended consequences or impose undue hardships on licensees and
their operations.

Diane, | am sure | have not captured everything so please feel free to chime in
with whatever observations you and Kelly had. Also, we will turn our minds to
some of the weightier questions around long term sustainability and short term
measures (i.e. AAC partitions, modelling shelf life and operability assumptions,
and so forth) and | will get back to you with some additional thoughts on this, as
you contemplate these same questions as well.

Once again, thank you and Kelly very much for your interest and time. | can now
say that | have spent more time with you in the field than | have with almost
anyone else this year!

Regards,

Kalin Uhrich

Chief Forester, BC

Forest Management Group Canada

Canadian Forest Products Ltd

T 250-962-3399 C 778-349-0725

kalin.uhrich@canfor.com www.canfor.com

5162 Northwood Pulp Mill Road, Prince George, BC V2L 4W2

Canfor Legal Disclaimer: This e-mail and any attachment(s) are confidential. If you are not the
intended recipient, please notify the sender immediately by return e-mail, delete this e-mail and do
not copy, use or disclose it to any other person.
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BRITISH COLUMBIA
MINISTRY OF FORESTS, LANDS
AND NATURAL RESOURCE OPERATIONS

Mackenzie

Timber Supply Area

Rationale for
Allowable Annual Cut (AAC)
Determination

(amended January 6, 2015)

Effective November 14, 2014

Diane Nicholls
Deputy Chief Forester

Page 1 of 79 FNR-2022-20086



AAC Rationale for Mackenzie TSA, November 2014

This document was amended on January 6, 2015. The amendments provide
clarification regarding the definition of the partitions within the new allowable annual
cut. The level of the allowable annual cut and partitions remain unchanged from the
document published on November 14, 2014.

it
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AAC Rationale for Mackenzie TSA, November 2014

Objective of this document

This document is intended to provide an accounting of the factors I have considered and the
rationale I have employed in making my determination, under Section 8 of the Forest Act, of the
allowable annual cut (AAC) for the Mackenzie Timber Supply Area (TSA). This document also
identifies where new or better information is needed for incorporation in future determinations.

Acknowledgement

For preparation of the information I have considered in this determination, I am indebted to staff of
the British Columbia Ministry of Forests, Lands and Natural Resource Operations (FLNR) in the
Mackenzie Natural Resource District, the Omineca Natural Resource Region, and the Forest
Analysis and Inventory Branch (FAIB). Iam also grateful to the local residents, First Nations,

BC Timber Sales staff, forestry consultants and licensees who contributed to this process.

Statutory framework

Section 8 of the Forest Act requires the chief forester to consider a number of specified factors in
determining AACs for timber supply areas (TSAs) and Tree Farm Licences (TFLs). In addition,
the deputy chief forester is authorized under Section 23 (3) of the Interpretation Act to carry out the
functions of the chief forester, including those required under Section 8 of the Forest Act Section 8
of the Forest Act is reproduced in full as Appendix 1 of this document.

Description of the TSA

The Mackenzie TSA is situated in north-eastern British Columbia. It is the fourth largest TSA in
the province, covering 6.41 million hectares, and is one of two TSAs in the FLNR Omineca Natural
Resource Region (region). It is administered from the Mackenzie Natural Resource District
(district) office located in the town of Mackenzie. The Mackenzie TSA is bordered by the Prince
George TSA to the west and south, by Tree Farm Licence 48 and the Dawson Creek TSA to the
southeast, by the Fort St. John TSA to the east, by the Fort Nelson TSA to the northeast and north,
and by the Cassiar TSA to the northwest.

The terrain of the TSA is mountainous except for the flat to gently-sloping Rocky Mountain
Trench, which runs north to south through the centre of the TSA. The rugged Rocky Mountains
border the trench on the eastern side and the more rounded Omineca Mountains border it on the
western side. Williston Lake, a hydroelectric reservoir created by the W.A.C. Bennett Dam on the
Peace River, lies in the trench in the central portion of the TSA. At a length of approximately

250 kilometres, Williston Lake is the largest body of fresh water in BC.

Due to the large size of Williston Lake plus the mountainous terrain and cold climate of the
Mackenzie TSA, almost half of the total TSA consists of water, rock, ice, alpine, and other
non-forested areas. Except for small amounts of private and federal land plus cleared rights of way,
the remaining area 52 percent of the TSA is Crown forest land.

Despite the diverse terrain of mountains and river valleys, which contribute to distinct ecological
features and high biodiversity values, the forests of the Mackenzie TSA are fairly homogeneous.
The majority of the operable forest area lies in the Sub-boreal Spruce Biogeoclimatic Zone north of
Williston Lake, the Sub-boreal Pine Spruce Zone covers low elevation areas; and throughout the
TSA the forested upper slopes lie in the Englemann Spruce-Subalpine Fir Zone. The most common
tree species in the TSA are lodgepole pine, spruce, and subalpine fir; with several deciduous species
present in smaller amounts. About 75 percent of the mature lodgepole pine in the TSA has been
killed by mountain pine beetles (MPB).
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AAC Rationale for Mackenzie TSA, November 2014

The TSA provides habitat for a variety of wildlife species, including: grizzly and black bears,
moose, caribou, Stone’s sheep, mountain goats and bull trout.

The Mackenzie TSA is sparsely populated, with the majority of the population living in the
community of Mackenzie. Other settlements include Germansen Landing and Manson Creek; and
the First Nations communities of Kwadacha (Fort Ware) and Tsay Keh. Forestry, recreation,
trapping, guide-outfitting, mining, and tourism are the dominant economic activities within the
TSA; with forestry providing about 70 percent of local employment. The area has oil and gas
resources, but neither is currently being extracted in the TSA. Planning is underway for

two proposed liquefied natural gas pipelines that would cross the TSA from east to west.

The Mackenzie TSA falls within the asserted territories of the Gitxsan First Nation, Halfway River
First Nation, Kwadacha First Nation, McLeod Lake Indian Band, Nak’azdli First Nation, Saulteau
First Nations, Takla Lake First Nation, Tahltan First Nation, Tsay Keh Dene First Nation, and West
Moberly First Nations. Treaty 8 First Nations include: the McLeod Lake Indian Band, Saulteau
First Nations and the Moberly First Nations.

History of the AAC

The Mackenzie TSA was established in 1981 with an AAC of 2 900 000 cubic metres. Since then
the AAC has remained fairly constant, with only minor adjustments and the institution of a
deciduous stand partition in 1996. The deciduous partition was 50 000 cubic metres per year from
1996 to 2001; thereafter, it was increased to 100 000 cubic metres per year. The AAC was last
determined in 2001 as 3 050 000 cubic metres. In 2004, the determination of the next AAC was
postponed by order of the chief forester under Section 8 (3.1) of the Forest Act.

Table 1 shows the apportionment of the AAC by the Minster of Forests, Lands and Natural
Resource Operations current to April 2014.
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Table 1. Apportionment of the AAC determined December 1, 2001

\ 3 Percent . . Percent Deciduous Percent
Category Total m (%) Conventional (%) leading (%)
Forest Licence 2 015 404 66.08 2015404 68.31

(replaceable)

Forest Licence 156 808 5.14 106 808 3.62 50 000 50
(non-replaceable)

BC Timber Sales 768 886 25.21 718 886 24.37 50 000 50

Community Forest 30000 0.99 30000 1.02

Agreements

Woodlots 8 000 0.26 8 000 0.27

Forest Service 41511 1.36 41 511 1.41

Reserve

Bill 28 volume 29 391 0.96 29 391 1.00

(FNWL)

Total 3 050 000 100.00 2950 000 100.00 100 000 100.00
3

Page 7 of 79 FNR-2022-20086



AAC Rationale for Mackenzie TSA, November 2014

New AAC determination

Effective November 14, 2014 the new AAC for the Mackenzie TSA will be 4 500 000 cubic
metres, of which a maximum of 950 000 cubic metres is attributable to non-pine leading coniferous
stands. Of this partition, no more than 300 000 cubic metres is attributable to non-pine leading
coniferous stands from the southwest portion of the TSA, west of Williston Lake and south of
Omineca Provincial Park and Omineca Arm.

With regard to the 3.55 million cubic metres of unpartitioned AAC, it is my expectation that this
volume be harvested from pine-leading stands in which pine represents at least 70 percent of the
total stand volume and from deciduous-leading stands. As described in “Implementation”, I
request that district and FAIB staff monitor the species composition and geographic origin of
timber harvested in the Mackenzie TSA and to report this information to the chief forester annually.
In the event that licensees can no longer locate pine-leading stands in which more than 70 percent
of the total volume is pine, I expect the district staff to inform FAIB and the chief forester.

This AAC will remain in effect until a new AAC is determined, which must take place within
10 years of this determination.

Information sources used in the AAC determination
Information considered in determining the AAC for the Mackenzie TSA includes the following:

e Forest and Range Practices Act and regulations;
e Forest Act,
e Ministry of Forests and Range Act;

e Forest Practices Code of British Columbia Act and amendments and guidebooks, January 31,
2004,

e Heritage Conservation Act,

e LandAct,

e Muskwa-Kechika Management Area Act,

e  Muskwa-Kechika Management Plan Regulation;

¢ Mackenzie Land and Resource Management Plan, November 2000, Province of BC;

e Identified Wildlife Management Strategy—Accounts and Measures for Managing Identified
Wildlife, Version 2004, Province of BC;

¢ Order Establishing Non-spatial Landscape Biodiversity Objectives in the Mackenzie Forest
District, April 9, 2008, BC Ministry of Agriculture and Lands;

¢ Amendment Order for the Non-spatial Landscape Biodiversity Objectives in the Mackenzie
Forest District, September 23, 2010, BC Ministry of Agriculture and Lands;

e Order to Establish Land Use Objectives for Agricultural Development Areas and Settlement
Reserves, November 21, 2006, BC Ministry of Agriculture and Lands;

e Order to Establish the Obo River and Fox Landscape Units and Objectives, October 24, 2002,
BC Ministry of Sustainable Resource Management;

e Order to Establish a Sensitive Area and Objectives for Mugaha Marsh, October 24, 2001,
BC Ministry of Forests;

e Order Establishing Spatial Land Use Objectives for the Southern Portion of the Mackenzie
Forest District, September 23, 2011, BC Ministry of Agriculture and Lands;
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Approved Wildlife Habitat Areas, BC Ministry of Environment, available online at
http://www.env.gov.bc.ca/wld/frpa/iwms/wha.html;

Approved Ungulate Winter Ranges, BC Ministry of Environment, available online at
http://www.env.gov.bc.ca/wld/frpa/uwr/approved_uwr.html;

Provincial Logging Residue and Waste Measurement Procedures Manual, BC Ministry of
Forests and Range, current to April 6, 2014,

Procedures for Factoring Visual Resources into Timber Supply Analyses, 1998, BC Ministry of
Forests, and the update bulletin, Modelling Visuals in TSR III;

Summary of dead potential volume estimates for management units within the Northern and
Southern Interior Forest Regions, 2006, BC Ministry of Forests and Range;

A Biophysical Model for Estimating Site Index for the Major Commercial Species in British
Columbia, 2012, BC Ministry of Forest, Lands and Natural Resource Operations, draft report;

Pine Stem Rust Management Guidebook, 1996, BC Ministry of Forests;
Omineca Rust Strategy, 2013, BC Ministry of Forest, Lands and Natural Resource Operations;

Mackenzie Timber Supply Archaeological Overview Assessment Final Report-Archaeological
Field Reconnaissance and Heritage Potential Modelling; 1997; T. Gibson, J. Finnigan and
C. Ramsay; Western Heritage Services Inc.;

Mackenzie Timber Supply Archaeological Overview Assessment Final Report- Heritage
Potential Modelling, 1997; T.H. Gibson, J Finnigan, C. Ramsay, and B. Low; Western Heritage
Services Inc.;

Mackenzie TSA Archaeological Inventory Assessment, 1998; B. Low, V. Brandzin-Low, and
T. Gibson; Western Heritage Services Inc.;

An Archaeological Inventory of the Mackenzie Forest District, Northeastern British Columbia;
T.H. Gibson and Dale Russell; Western Heritage Services Inc.;

The Mackenzie Timber Supply Area Archaeological Overview Assessment Final
Report-Archaeological Field Reconnaissance; T.H. Gibson, C. Ramsay, and B. Low; Western
Heritage Services Inc.;

Bull trout (Salvelinus confluentus) occurrence and abundance influenced by cumulative
industrial developments in a Canadian boreal forest watershed; 2005; T. Ripley; Canadian
Journal of Fisheries and Aquatic Sciences 62(11), pages 2431-2442;

A Recovery Action Plan for Northern Caribou Herds in North-Central British Columbia; 2008,
R.S. McNay, D. Heard, R. Sulyma, and R. Ellis; FORREX Series 22;

Recovery Strategy for the Woodland Caribou, Southern Mountain population (Rangifer
tarandus caribou) in Canada. 2014. Species at Risk Act Recovery Strategy Series. Environment
Canada, Ottawa;

Grizzly bear summer habitat supply modeling in the Mackenzie Forest District; 2012;

V. Brumovsky, R.K. McCann, and G.D. Sutherland; Report No. 395, Wildlife Infometrics Inc.;
Mackenzie, BC;

Mackenzie Timber Supply Area Rationale for Allowable Annual Cut (AAC) Determination,
December 1, 2001, BC Ministry of Forests;

Chief Forester Order Respecting the AAC Determination for the Mackenzie TSA, June 16,
2004, BC Ministry of Forests and Range;

Mackenzie Timber Supply Area Timber Supply Review Data Package, September 2012,
BC Ministry of Forests, Lands, and Natural Resource Operations;
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e Mackenzie TSA Timber Supply Analysis Public Discussion Paper, October 2013, BC Ministry
of Forests, Lands, and Natural Resource Operations;

e Mackenzie TSA Timber Supply Review Public Input Companion Document-Determination
Meeting, April 8-9, 2014 BC Ministry of Forests, Lands, and Natural Resource Operations;

e Mackenzie TSA Timber Supply Review First Nations Consultation Companion
Document-Determination Meeting, April 8-9, 2014 BC Ministry of Forests, Lands, and Natural
Resource Operations;

¢ Growing Fibre, Growing Value, August 2012, Special Committee on Timber Supply, Province
of BC;

¢ Beyond the Beetle: A Mid-term Timber Supply Action Plan, October 2012, BC Ministry of
Forests, Lands, and Natural Resource Operations;

e Letter from the Minister of Forests and Range to the chief forester stating the economic and
social objectives of the Crown, July 4, 2006,

e Letter from the Minister of Forests and Range to the chief forester stating the economic and
social objectives of the Crown regarding mid-term timber supply in areas affected by the
mountain pine beetle, October 27, 2010;

¢ Discussions with the Kwadacha First Nation during a meeting held in Prince George, BC on
April 7, 2014;

e Discussions with the McLeod Lake Indian Band during a meeting held in Mackenzie, BC on
April 8, 2014; and

e Technical review and evaluation of information and current operating conditions in the
Mackenzie TSA through comprehensive discussions with staff from FLNR, including the AAC
determination meeting held in Mackenzie, BC April 8-9, 2014.

Role and limitations of the technical information used

Section 8 of the Forest Act requires the chief forester, in determining AACs, to consider
biophysical, social and economic information. Most of the technical information used in
determinations is in the form of a timber supply analysis and its inputs of inventory and growth and
yield data. These are concerned primarily with biophysical factors — such as the rate of timber
growth and the definition of the land base considered available for timber harvesting — and with
management practices.

The analytical techniques used to assess timber supply necessarily are simplifications of the real
world. Many of the factors used as inputs to timber supply analysis have differing levels of
uncertainty associated with them, due in part to variation in physical, biological and social
conditions. Ongoing scientific studies of ecological dynamics will help reduce some of this
uncertainty.

Furthermore, computer models cannot incorporate all of the social, cultural and economic factors
that are relevant when making forest management decisions. Technical information and analysis;
therefore, do not necessarily provide the complete answers or solutions to forest management
decisions such as AAC determinations. Such information does provide valuable insight into
potential impacts of different resource-use assumptions and actions, and thus forms an important
component of the information I must consider in AAC determinations.

6
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In determining this AAC for the Mackenzie TSA, I have considered known limitations of the
technical information provided. I am satisfied that the information provides a suitable basis for my
determination.

Guiding principles for AAC determinations

Section 8 of the Forest Act requires the chief forester to consider particular factors in determining
the AACs for timber supply areas and tree farm licences.

Given the large number of periodic AAC determinations required for British Columbia’s many
forest management units, administrative fairness requires a reasonable degree of consistency of
approach in addressing relevant factors associated with AAC determinations. In order to make our
approach in these matters explicit, we, the chief forester and deputy chief forester, jointly
established the following body of guiding principles. However, in any specific circumstance in a
determination where we consider it necessary to deviate from these principles, we will explain our
reasoning in detail.

When considering the factors required under Section 8, we are also mindful of our obligation as
stewards of the forests of British Columbia, of the mandate of the Ministry of Forests, Lands and
Natural Resource Operations as set out in Section 4 of the Ministry of Forests and Range Act, and
of our responsibilities under the Forest Act and Forest and Range Practices Act (FRPA).

Integrated decision-making

One of the key objectives of the Ministry of Forests, Lands and Natural Resource Operations is to
take an integrated approach to all resource management decisions that consider all resource values.
In considering the factors outlined in Section 8 of the Forest Act, we will continue to consider all
available information on timber and non-timber resources in the management unit, and all available
information on the interactions of the management of those resources on timber supply.

Information uncertainty

Given the complex and dynamic nature of forest ecosystems coupled with changes in resource use
patterns and social priorities there is always a degree of uncertainty in the information used in AAC
determinations.

Two important ways of dealing with this uncertainty are:

(i) managing risks by evaluating the significance of specific uncertainties associated with the
current information and assessing the various potential current and future, social, economic
and environmental risks associated with a range of possible AACs; and

(i) re-determining AACs frequently, in cases where projections of short-term timber supply are
not stable, to ensure they incorporate current information and knowledge.

In considering the various factors that Section 8 of the Forest Act requires the chief forester to take
into account in determining AACsS, it is important to reflect those factors, as closely as possible, that
are a reasonable extrapolation of current practices. It is not appropriate to base decisions on
proposed or potential practices that could affect the timber supply but are not substantiated by
demonstrated performance or are beyond current legal requirements.

In many areas, the timber supply implications of some legislative provisions remain uncertain,
particularly when considered in combination with other factors. In each AAC determination, this
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uncertainty is taken into account to the extent possible in the context of the best available
information.

It is not appropriate to speculate on timber supply impacts that may eventually result from land-use
decisions not yet finalized by government, nor about the possible effect on timber supply that could
result from possible eventual legal proof of aboriginal title. However, where specific protected
areas, conservancies, or similar areas have been designated by legislation or by order in council,
these areas are deducted from the timber harvesting land base (THLB) and are not considered to
contribute any harvestable volume to the timber supply in AAC determinations, although they may
contribute indirectly by providing forest cover to help in meeting resource management objectives
such as for biodiversity.

In some cases, even when government has made a formal land-use decision, it is not necessarily
possible to fully analyse and account for the consequent timber supply impacts in a current AAC
determination. Many government land-use decisions must be followed by detailed implementation
decisions requiring, for instance, further detailed planning or legal designations such as those
provided for under the Land Act and FRPA. In cases where there is a clear intent by government to
implement these decisions that have not yet been finalized, we will consider information that is
relevant to the decision in a manner that is appropriate to the circumstance. The requirement for
regular AAC reviews will ensure that future determinations address on-going plan implementation
decisions.

Where appropriate, information will be considered regarding the types and extent of planned and
implemented silviculture practices as well as relevant scientific, empirical and analytical evidence
on the likely magnitude and timing of their timber supply effects.

We acknowledge the perspective that alternate strategies for dealing with information uncertainty
are to delay AAC determinations or to generally reduce AACs in the interest of caution. However,
given that there will always be uncertainty in information and due to the significant impacts that
AAC determinations can have on communities, we believe that no responsible AAC determination
can be made solely on the basis of a response to uncertainty.

Nevertheless, in making a determination, allowances may need to be made to address risks that
arise because of uncertainty by applying judgement to the available information. Where
appropriate, the social and economic interests of the Crown, as articulated by the Minister of
Forests, Lands and Natural Resource Operations, can assist in evaluating this uncertainty.

Climate change

One key area of uncertainty relates to climate change. While some controversy appears to remain
on the causes of climate change, there is substantial scientific agreement that climate is changing,
that the changes will affect forest ecosystems, and that forest management practices will need to be
adapted. Nevertheless, the potential rate, amount, and specific characteristics of climate change in
different parts of the province are uncertain. As research provides more definitive information on
climate change, we will consider the findings in AAC determinations. Where forest practices are
implemented to mitigate or adapt to the potential effects of climate change on forest resources, we
will consider related information in our determinations.

In addition, vulnerability assessments can provide information on the potential risks associated with
climate change, and could be useful in defining how to consider climate change in different AAC
determinations. Such assessments could also highlight key topics in need of research that could
improve climate change considerations for future determinations.
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We note, however, that even with better information on climate change there will be a range of
reasonable management responses. Considerations of how to respond in anticipation of uncertain,
potential future impacts and risks differ from those related to responding to known or on-going
processes such as the recent mountain pine beetle (MPB) infestation. For example, it is not clear if
either increases or decreases to current harvest levels would be appropriate in addressing potential
future increases in natural disturbance due to climate change. Conversely, the present forest
conditions resulting from the MPB infestation provide a clearer circumstance to which to respond.

To some extent, decisions on the preferred management responses to potential future risks,
including potential changes to allowable timber harvests, are appropriately informed by broad
discussion among interested parties. We will monitor such discussions and consider them insofar
as they are relevant to AAC determinations. In general, the requirement for regular AAC reviews
will allow for the incorporation of new information on climate change and its effects on forests and
timber supply as it emerges.

First Nations

Aboriginal Title Lands and other areas, such as Treaty Lands or Indian Reserves, are not provincial
Crown land. Consequently, the timber on these lands does not contribute to the AAC of the timber
supply area or tree farm licence with which they overlap. For other areas, where aboriginal title has
not been legally proven, the Crown has a legal obligation to consult with First Nations regarding
their asserted rights and title (aboriginal interests) in a manner proportional to the strength of their
aboriginal interests and the degree to which the decision may impact these interests. In this regard,
full consideration will be given to:

(i)  the information provided to First Nations to explain the timber supply review process;

(ii)  any information brought forward respecting First Nations’ aboriginal interests, including how
these interests may be impacted; and

(iii) any operational plans and/or other information that describe how First Nations’ interests are
addressed through specific actions and forest practices.

Aboriginal interests that may be impacted by AAC decisions will be addressed consistent with the
scope of authority granted to the chief forester under Section 8 of the Forest Act. When
information is brought forward that is outside of the chief forester’s jurisdiction, this information
will be forwarded to the appropriate decision makers for their consideration. Specific
considerations identified by First Nations in relation to their aboriginal interests and the AAC
determination are addressed in the various sections of this rationale.

AAC determinations should not be construed as limiting the Crown’s obligations under court
decisions in any way, and in this respect it should be noted that the determinations do not prescribe
a particular plan of harvesting activity within the management units. They are also independent of
any decisions by the Minister of Forests, Lands and Natural Resource Operations with respect to
subsequent allocation of wood supply.

The role of the base case

In considering the factors required under Section 8 of the Forest Act to be addressed in AAC
determinations, I am assisted by timber supply forecasts provided to me through the work of the
Timber Supply Review Program (TSR) for TSAs and TFLs.
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For most AAC determinations, a timber supply analysis is carried out using an information package
including data and information from three categories: land base inventory, timber growth and yield,
and management practices. Using this set of data and a computer model, a series of timber supply
forecasts can be produced to reflect different starting harvest levels, rates of decline or increase, and
potential trade-offs between short- and long-term harvest levels.

From a range of possible forecasts, one is chosen in which an attempt is made to avoid both
excessive changes from decade to decade and significant timber shortages in the future, while
ensuring the long-term productivity of forest lands. This is known as the base case forecast and
forms the basis for comparison when assessing the effects of uncertainty on timber supply. The
base case is designed to reflect current management practices.

Because it represents only one in a number of theoretical forecasts, and because it incorporates
information about which there may be some uncertainty, the base case forecast is not an AAC
recommendation. Rather, it is one possible forecast of timber supply, whose validity - as with all
the other forecasts provided - depends on the validity of the data and assumptions incorporated into
the computer model used to generate it.

Therefore, much of what follows in the considerations outlined below is an examination of the
degree to which all the assumptions made in generating the base case forecast are realistic and
current, and the degree to which resulting predictions of timber supply must be adjusted to more
properly reflect the current and foreseeable situation.

These adjustments are made on the basis of informed judgment using currently available
information about forest management, and that information may well have changed since the
original information package was assembled. Forest management data are particularly subject to
change during periods of legislative or regulatory change, or during the implementation of new
policies, procedures, guidelines or plans.

Thus, in reviewing the considerations that lead to the AAC determination, it is important to
remember that the AAC determination itself is not simply a calculation. Even though the timber
supply analysis I am provided is integral to those considerations, the AAC determination is a
synthesis of judgment and analysis in which numerous risks and uncertainties are weighed.
Depending upon the outcome of these considerations, the AAC determined may or may not
coincide with the base case forecast. Judgements that in part may be based on uncertain
information are essentially qualitative in nature and, as such, are subject to an element of risk.
Consequently, once an AAC has been determined, no additional precision or validation would be
gained by attempting a computer analysis of the combined considerations.

Base case for the Mackenzie TSA

The current AAC was determined in 2001 before the rapid expansion of the mountain pine

beetle (MPB) infestation in the Mackenzie TSA. After the peak of the initial MPB epidemic in
2009, the beetle population declined significantly. Recent surveys indicate that scattered endemic
populations are present in the TSA, but only a small number of areas have high MPB populations.
Although there is no significant new infestation, large volumes of dead pine have accumulated and
have been the focus of targeted salvage harvesting. The base case accounts for the ongoing salvage
harvest and the transition to lower mid-term harvest levels.

In timber supply reviews for management units severely impacted by MPB, mid-term refers to that
portion of a harvest forecast when dead pine is no longer a commercially viable source of timber
and before regenerating pine stands reach harvestable condition. In the timber supply analysis for
the Mackenzie TSA, it is assumed that dead pine trees retain commercial value as long as they
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remain standing, which is assumed to be 15 years after MPB attack. This time period is referred to
as shelf life.

The base-case forecast and the other timber supply forecasts were prepared using PySIM (v0.9).
PySIM (v0.9) is an inventory projection and timber harvest scheduler developed by FAIB that
accounts for overlapping non-timber objectives. Based on my discussions with forest analysis staff
I accept that this model is appropriate for use in generating the forecasts prepared to inform this
determination.

The data and assumptions used in the base case attempt to reflect current legislation,
legally-established resource objectives, and demonstrated current forest management practices and
conditions.

Following release of the Mackenzie TSA Timber Supply Analysis Public Discussion Paper (PDP) in
October 2013, licensees and government staff identified a number of concerns regarding the base
case. Consequently the base case in the PDP was revised to incorporate the following changes:

e Stands suitable for cable logging with volumes greater than 250 cubic metres per hectare and
balsam-leading stands previously excluded from the area assumed to be available for timber
harvesting - referred to as the timber harvesting land base (THLB) - were added back into the
THLB. This change was based on a review of historic appraisal data that indicated that
harvesting had occurred in these stand types prior to the MPB epidemic.

e Errors in the modelling of ungulate winter range (UWR), the establishment density for stands
with deciduous species and the condition of MPB-killed stands after the dead pine trees
collapsed were corrected.

For the purposes of my determination and throughout this rationale document, the term base case
refers to the original base case reported in the PDP amended as described above.

In the base case, which starts in 2012, an initial harvest level of 3 050 000 cubic metres per year is
maintained for 15 years before declining to a mid-term level of 2 510 000 cubic metres per year.
This decline coincides with the end of the pine shelf life and marks the end of the salvage period.
After six decades, the harvest increases to a stable long-term level of 3 050 000 cubic metres per
year for the remainder of the 200-year forecast.

In order to establish an appropriate harvest profile for use in the base case, staff reviewed the
harvest information from 2006 to 2012. The results indicate that during this time, about 66 percent
of the total harvest originated from pine-leading stands. Consequently, in the base case the harvest
contribution of pine-leading stands was set 2 008 000 cubic metres per year. After the salvage
period ends in 2027, no pine-leading stands are harvested until 2042, when the regenerating pine
stands established prior to 2012 reach merchantable condition. The harvest contributions of
spruce-leading and balsam-leading stands were set at 850 000 cubic metres per year and

92 000 cubic metres per year for the entire forecast, respectively. The harvest contribution of
deciduous-leading stands was set at 100 000 cubic metres per year.

As the harvest constraints are applied on the basis of leading-species, the volume harvested by
species differs from the volume specified in the constraint. During the salvage period, the base case
harvest consists of 1.7 million cubic metres per year of pine, one million cubic metres per year of
spruce, 227 000 cubic metres per year of balsam and 87 000 cubic metres per year of deciduous
timber.

I have reviewed the assumptions and methodology used in the base case, as well as the total
growing stock, the age-class distribution, the harvest contributions from managed and unmanaged
stands, the average volume per hectare and average age of harvested stands, and the total annual
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harvest area. Based on my review, I am satisfied, subject to the qualifications accounted for in
various sections of this document, that the information presented to me provides a suitable basis
from which I can assess the timber supply for the Mackenzie TSA. In addition to the base case,

I was provided with alternative harvest forecasts, a number of sensitivity analyses carried out using
the base case as a reference, and supplemental analysis. This and other information noted below
have been helpful in the considerations and reasoning leading to my determination.

Consideration of Factors as Required by Section 8 of the Forest Act

I have reviewed the information for all of the factors required to be considered under Section 8 of
the Forest Act. Where I have concluded that the modelling of a factor in the base case
appropriately represents current management or the best available information, and uncertainties
about the factor have little influence on the timber supply projected in the base case, no discussion
is included in this rationale. These factors are listed in Table 2.

Table 2. List of factors accepted as modelled in the base case

Forest Act section and description

Factors accepted as modelled

8(8)(a)(1) Land base contributing to timber
harvesting

8(8)(a)(i) Composition of the forest and expected
rate of growth

8(8)(a)(i1) Expected time for the forest to be
re-established following denudation

8(8)(a)(ii1) Silvicultural treatments to be applied

8(8)(a)(iv) Standard of timber utilization and
allowance for decay, waste, and breakage

Rock, ice, water, alpine
Cleared right of ways
Parks and reserves
Unstable ground

Steep ground with volumes too low
for cable logging

Low volume and non-commercial
species

Isolated stands

Future roads

“Problem” forest types

Volume estimates for natural stands

Volume estimates for managed
stands

Regeneration delay

Silviculture systems
Utilization standards
Decay, waste and breakage
Log grade changes

(continued on the next page)
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Table 2. List of factors accepted as modelled in the base case (concluded)

Forest Act section and description Factors accepted as modelled

8(8)(a)(v) Constraints on the amount of timber o Muskwa-Kechika Management Area
produced by use of the area for other purposes e Agriculture Development Areas
e Settlement Reserve Areas

e Mugaha Marsh Sensitive Area

e Obo/Fox Landscape Units

e Landscape-level biodiversity

e  Watershed sensitivity and hydrology
e Scenic resources

e Recreation sites and trails

Wildland resource management
8(8)(a)(vi) Other information

8(8)(b) Short and long-term implications of Alternative harvest flows

alternative rates of timber harvesting from the area

For other factors, where more uncertainty exists or where public or First Nations’ input indicates
contention regarding the information used, modelling, or some other aspect under consideration,
this rationale incorporates an explanation of how I considered the essential issues raised and the
reasoning that led to my conclusions. I have applied the same principles to discussion of public
input as I applied to First Nations’ interests; that is, when information is brought forward that is
outside of the chief forester’s jurisdiction, this information will be forwarded to the appropriate
decision makers for their consideration. Specific considerations identified by the public in relation
to my powers under Section 8 of the Forest Act and the AAC determination are addressed in the
various sections of this rationale.

Section 8 (8)

In determining an allowable annual cut under subsection (1) the chief forester, despite anything to the
contrary in an agreement listed in section 12, must consider

(a) the rate of timber production that may be sustained on the area, taking into account

(i) the composition of the forest and its expected rate of growth on the area

Land base contributing to timber harvesting

- general comments

The total area of Crown forest land in the Mackenzie TSA, as reported in the October 2013
Mackenzie TSA Timber Supply Analysis Public Discussion Paper, is 3 312 997 hectares. Of this
area, 1 500 726 hectares are currently available for timber harvesting, which is about four percent
greater than the THLB assumed in the 2001 base case.
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As part of the process used to define the THLB, a series of deductions was made from the Crown
forest land base. These deductions account for economic or ecological factors that operate to
reduce the forest area available for harvesting. In reviewing these deductions, I am aware that some
areas may have more than one classification. Hence, a specific deduction for a given factor does
not necessarily reflect the total area within that classification, since some portion of the
classification may be deducted under another factor.

As noted above under “Base case for the Mackenzie TSA”; the base case was revised following
the public consultation period to include cable-harvesting ground and balsam-leading stands.

A forest company representative urged FLNR to consider expanding the THLB to include stands
that could be used to produce non-lumber products, such as bioenergy. Iacknowledge that such
uses may offer the potential for inclusion of additional areas in the THLB in future. However, as
discussed in “Guiding principles for AAC determinations”, until such time as there is
demonstrated harvest performance in these stands, the areas should continue to be excluded from
the THLB.

- area-based tenures

In general, the initial harvest level in a base case is set at or below the current AAC unless a higher
level can be maintained for the entire forecast period. Exceptions include management units in
which the initial harvest level has been increased to salvage MPB-killed pine. In 2009,

24 218 hectares of forest land and 30 000 cubic metres of timber were transferred from the area and
AAC attributable to the Mackenzie TSA, respectively, in order to issue the McLeod Lake
Mackenzie Community Forest Agreement. For the base case, the THLB was reduced to account for
the area transferred to the new tenure; however, the initial harvest level was not reduced to account
for the transfer of AAC. Consequently, the base case initial harvest level is 30 000 cubic metres per
year or about one percent higher than the current effective AAC of the Mackenzie TSA.

As discussed later in this document, there is a large volume of dead pine remaining in the
Mackenzie TSA available for salvage. Regardless of whether this volume is salvaged or not, the
eventual projected decrease in mature growing stock will result in a decrease in mid-term timber
supply. When compared to the magnitude of the decrease in growing stock due to the MPB
infestation, the slightly higher initial harvest level used in the base case is insignificant; therefore,
I will not adjust the base case on this account and I will consider this factor no further in my
determination.

- haul distance

Due to the large size of the Mackenzie TSA, much of the timber harvest must be hauled long
distances, either by water or road, to reach processing facilities in Mackenzie or elsewhere.
Historically, timber was transported on Williston Lake by means of tug and tow or large log
transporter. The log transporter has ice-breaking capabilities and can operate year round; whereas,
tow boats can only operate about six months of the year. Consequently, since the log transporter
was taken out of service, the capacity for log transportation on Williston Lake has been
significantly reduced.

As the distance from the Community of Mackenzie (Mackenzie) increases, the cost of hauling logs
also increases until the cost is so high that timber harvesting becomes uneconomical. Areas south
of the Peace Arm and Omineca Provincial Park are sufficiently close to Mackenzie that haul
distance is not a barrier to harvesting. In order to establish a maximum haul distance criterion for
use in the base case, the haul distances associated with about 115 000 hectares of cutblocks north of
the Peace Arm and Omineca Provincial Park were calculated. The results indicate that 99 percent
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of the areas harvested had haul distances less than 293 kilometres from Mackenzie. Application of
a 293-kilometre maximum economic haul distance resulted in the exclusion of 609 454 hectares
that would otherwise contribute to the THLB.

The Tsay Keh and Kwadacha First Nations are both active in the forest sector and are interested in
pursuing further opportunities to obtain forest tenures near their communities. The Kwadacha First
Nation reiterated this point when I met with their representatives in Prince George, BC. They noted
that because their communities are relatively close to the forest area excluded from the THLB, they
may be able to offset some of the operating costs. I will discuss these interests and the fibre
attributable to the area delineated in the Kaska Dene Strategic Engagement Agreement later in this
document under “Kaska Dene Strategic Engagement Agreement”.

I am mindful that prior to 2008, Abitibi-Bowater Ltd., a former licensee, had laid out a number of

harvest blocks approximately 40 kilometres north of the community of Kwadacha, which is about

330 kilometres from Mackenzie. Although these blocks have not been harvested, Abitibi-Bowater
presumably considered them to be at least marginally viable to harvest.

In response to the public discussion paper Canadian Forest Products Limited stated that the
company is in the process of re-commissioning the large log transporter that formerly operated on
Williston Lake. This would increase the likelihood that blocks similar to those described above
would be harvested in the future.

A member of the public commented that it is unlikely that much pine will be salvaged at hauling
distances greater than 150 kilometres from Mackenzie. However, hauling has occurred in recent
years up to 300 kilometres from Mackenzie; and examination of the cutblock distance data showed
that greater than 50 percent of the harvest has come from distances beyond 150 kilometres.

In a sensitivity analysis, expanding the economically-operable area to include the proposed
Abitibi-Bowater blocks increased the size of the THLB by about 77 000 hectares or five percent
and resulted in a mid- to long-term harvest level 110 000 cubic metres per year higher than
projected in the base case. No attempt was made in this analysis to flow the additional timber
supply over the entire forecast period, including the short term.

Having considered the information regarding haul distance, the expressed interests of the Tsay Keh
and Kwadacha First Nations, and the input received from the public, I conclude that the base case
mid- to long-term harvest levels have likely been underestimated by about 110 000 cubic metres per
year or four percent. I will discuss this further under both “Kaska Dene Strategic Engagement
Agreement” and in “Reasons for Decision”.

Forest inventory

The Vegetation Resources Inventory (VRI) used in the base case was generated using aerial
photography acquired over a range of dates from 1956 to 2010. The forest inventory for the
southern two-thirds of the TSA, which includes essentially all of the THLB, was generated from
photography acquired between 1999 and 2010. An inventory audit was conducted to verify the
inventory estimates, but most of the audit samples were collected outside the THLB.

Using the Variable Density Yield Projection Version 7 (VDYP7) growth model, inventory
attributes were projected to January 2012. The resulting data were then updated to account for
recent timber harvesting and fires, excluding the 2014 fires (see “2014 fires™ later in this
document), using a forest cover depletion layer created from openings and harvest history recorded
in the RESULTS program of FLNR, plus change detection layer derived from satellite imagery.
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Several comments were received that related to the forest inventory:

e BCTS asserted that the VRI is considered by experienced forest professionals to underestimate
stand volumes by 20 to 30 percent; and to misclassify approximately 30 percent of forest cover
polygons, often overestimating the proportion of spruce and underestimating the proportion of
balsam. BCTS asserts that these two errors, in combination, could “exert a downward pressure
on the AAC”.

¢ Two forest company representatives commented that the sawlog volume of mature pine is
overstated in the VRL

e A forest company representative stated that pine stands are losing sawlog volume incrementally
every year, and that the volume of merchantable pine in stands composed of more that
70 percent pine is overestimated.

e Two forest company representatives and a member of the public stated that, based on their
experience, pine-leading stands composed of 70 percent or more pine are less common than
indicated in the forest inventory, especially in the southern part of the district.

¢ Jacknowledge that the forest inventory for the Mackenzie TSA is subject to uncertainty.
However, in the absence of reliable data demonstrating any systematic bias in the forest
inventory information for the Mackenzie TSA, I accept that the best available information was
used in the base case.

Prior to the next determination, as indicated in “Implementation”, I request that the district and
FAIB, subject to funding and provincial inventory priorities: a) update the imagery available for the
northern portion of the TSA and b) gather additional inventory audit samples within areas identified
as THLB.

- site productivity estimates

In general, forest stands between 30 years and 150 years of age provide the most accurate
measurements of site productivity. These measurements, which are based on tree height at

age 50 years at breast height, are referred to as site indices. Site indices based on information from
younger stands and older stands may not accurately reflect potential site productivity. In stands
younger than 30 years, growth often depends as much on recent weather, stocking density, and
competition from other vegetation as it does on site quality. In stands older than 150 years, which
have not been subject to management of stocking density, the trees used to measure site
productivity may have grown under intense competition or may have been damaged, and therefore
may not reflect the true growing potential of the site. This has been verified in many areas of the
province where studies of old-growth site index suggest that actual site indices may be higher than
those indicated by existing data from mature forests.

Inventory site indices were used to estimate the growth and yield of naturally-established stands.
For a small portion of the TSA, Terrestrial Ecosystem Mapping (TEM) or Predictive Ecosystem
Mapping (PEM) was available and was used along with FLNR’s Site Index Biogeoclimatic
Ecosystem Classification (SIBEC) to estimate site indices for managed stands. Where neither
TEM nor PEM was available, site indices from the ministry’s biophysical site index model were
used.

In the Rationale for the Mackenzie TSA AAC Determination (December 2001), the chief forester
noted that local data would reduce the uncertainty around the magnitude of site productivity
adjustments appropriate for managed stands in the Mackenzie TSA, and strongly encouraged the
collection of data from stands within the TSA prior to the next determination.
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I conclude that the best available site productivity estimates were used in the base case. However,
I share the concern expressed by the chief forester during the previous determination that there is
significant uncertainty associated with site productivity due to lack of local sample data. Several
existing programs of modelling, monitoring, and research offer the opportunity to greatly reduce
this uncertainty; notably Young Stand Monitoring under the Forest Inventory Program, Stand
Development Monitoring conducted under the Forest and Range Evaluation Program, and forest
health monitoring. As noted under “Implementation”, I encourage the district to collaborate with
other FLNR districts, FAIB and the leaders of aforementioned programs to create a robust
monitoring system, the results of which can be used to reduce the uncertainty associated with site
productivity for subsequent AAC determinations.

- minimum harvest criteria

In order to establish minimum harvestable volume criteria for use in the base case, staff reviewed
the forest cover inventory and information in the ministry’s General Appraisal System (GAS) data
base. The results indicate that 99 percent of harvested stands in the inventory had projected
volumes of greater than 151 cubic metres per hectare and 95 percent of harvested stands had
projected volumes greater than 209 cubic metres per hectare. A review of appraised timber
volumes from a sample of 888 timber marks harvested in the district between 1988 and 2011 found
that 99 percent of the harvested stands had volumes that exceeded 158 cubic metres per hectare and
05 percent of the harvested stands had volumes that exceeded 210 cubic metres per hectare.

On this basis, the minimum volume limit for a stand to be eligible for harvest in the base case was
greater than 151 cubic metres per hectare. Since a minimum stand-volume limit based on only
one percent of the harvested stands would allow more low volume stands to contribute to the base
case than is actually occurring in the Mackenzie TSA, a minimum average volume limit of

200 cubic metres per hectare was also applied. In addition to the minimum harvestable volume
criteria, only dead pine stands on slopes less than 35 percent could contribute to the base case.

In order to examine the effect of minimum harvest criteria on the base case, two sensitivity analyses
were prepared. In the first, increasing the minimum average volume per hectare from 200 cubic
metres per hectare to 250 cubic metres per hectare, while maintaining the minimum stand volume
limit at 151 cubic metres per hectare, resulted in a mid-term harvest level of 1 810 000 cubic metres
per year. This is 700 000 cubic metres per year lower than projected in the base case. In the
second, increasing the minimum average volume per hectare to 300 cubic metres per hectare, while
maintaining the minimum stand volume limit at 151 cubic metres per hectare, resulted in a
mid-term harvest level 1 500 000 cubic metres per year lower than projected in the base case.

In addition to the sensitivity analyses described above, I requested an additional analysis in which
the minimum stand volume limit was maintained at 151 cubic metres per hectare but the 200-cubic
metre per hectare minimum average volume limit was removed. In the resultant forecast, an initial
harvest level of 3 050 000 cubic metres per year, which is the same as in the base case, could be
sustained for the entire forecast period. However, I note that in the 60-year period from

2057 to 2117 of this forecast, stands with less than 200 cubic metres per hectare contributed

88 percent of the total harvest volume. By comparison, in the base case stands having less than
200 cubic metres per hectare contributed only 25 percent of the total volume over the same 60-year
period.

During public consultation Mackenzie Fibre suggested that FLNR consider making mixed pine
stands with less than 150 cubic metres per hectare of green timber available for harvest because it is
unlikely they would be harvested 15 years from now or later. A member of the public commented
that stands of less than 200 cubic metres per hectare are unlikely to be harvested. In contrast,
Canadian Forest Products Ltd. stated that it anticipates that stands with volumes below
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200 cubic metres per hectare will be harvested as soon as 2014. Canadian Forest Products Ltd. also
requested that the analysis not be based on an average volume of 200 cubic metres per hectare, but
rather should employ only the stand volume minimum of 150 cubic metres per hectare.

In response to Mackenzie Fibre, I note that current policy already allows stands with less than

150 cubic metres per hectare to be harvested at the licensees’ discretion. Given the results of the
sensitivity analysis in which a decrease in the minimum average volume limit eliminates the
projected decline in the base case mid-term timber supply, I strongly encourage Mackenzie Fibre to
work with licensees to explore opportunities to harvest lower volume stands in the Mackenzie TSA.

With regard to Canfor’s * recommendation that an average stand volume limit of 200 cubic metres
not be applied in the base case, I note that removal of this limit in a sensitivity analysis resulted in a
much higher contribution of low-volume stands than is currently supported by demonstrated harvest
performance in the Mackenzie TSA.

After careful consideration of all the information available to me, I conclude that the minimum
harvest criteria used in the base case reasonably reflect demonstrated harvest performance in the
Mackenzie TSA and I will make no adjustments to the base case on this account. However, [ am
also mindful of the results of the sensitivity analysis that suggest that if licensees’ can significantly
increase the harvest of low volume stands, rather than only those stands reaching minimum harvest
criteria, it may be possible to mitigate the projected decrease in mid-term timber supply, as
discussed in “Reasons for Decision”.

Section 8 (8) (a) (ii) the expected time that it will take the forest to become re-established on the
area following denudation,

As noted in Table 2, T accept as modelled the factors considered under this section, and I will not
discuss them further.

Section 8 (8) (a) (iii) siliviculture treatments to be applied to the area,

As noted in Table 2, T accept as modelled the factors considered under this section, and I will not
discuss them further.

Section 8 (8) (a) (iv) the standard of timber utilization and the allowance for decay, waste and
breakage expected to be applied with respect to timber harvesting on the area,

As noted in Table 2, I accept as modelled the factors considered under this section, and I will not
discuss them further.

Section 8 (8) (a) (v) the constraints on the amount of timber produced from the area that
reasonably can be expected by use of the area for purposes other than timber production,

Factors considered under Section 8(8) (a)(v)

In addition to the factors listed under this section in Table 2 above, I have also considered the
following factors, which require additional comment.

- Mackenzie Land and Resource Management Plan

In the Mackenzie TSA, additional guidance for resource management activities, including
designation of new protected areas and planning for forest development, and the establishment of
integrated resource management (IRM) objectives is provided by the Mackenzie Land and
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Resource Management Plan (MLRMP). Government approval of the MLRMP on
November 14, 2000, added over 600 000 hectares to BC's parks and recreation areas.

Other elements of the MLRMP have been established as legal requirements through orders issued
under either Section 7 of the Forest Planning and Practices Regulation (FPPR) or Section 93.4 of
the Land Act. These include: creation of the Mugaha Marsh Sensitive Area (2002); establishment
of agriculture development and settlement reserve areas (2006); and establishment of the Obo River
and Fox Landscape Unit management objectives (2002); old growth management areas in several
landscape units in the southern portion of the TSA (2010); and revised non-spatial biodiversity
management objectives in the other landscape units of the TSA (2010). In determining the AAC
for the Mackenzie TSA, I have considered the legal requirements established in these orders and, to
the extent reflected in current management, I have considered the other provisions of the MLRMP.

- wildlife requirements
northern caribou

The Mackenzie Natural Resource District is home to several northern caribou herds that generally
utilize low elevation forests with abundant ground lichens or higher elevation windswept alpine
areas and subalpine forests. The caribou herds found in the district include: Kennedy Siding,
Wolverine, Chase, Scott, Finlay (Akie), Frog and Gataga; as well as portions of the ranges for the
Moberly and Graham herds extend into the eastern edge of the Mackenzie TSA. These herds are
classified by the federal government as either being of special concern or threatened and although
this listing indicates that these populations are declining, it offers no legal protection.

A Recovery Action Plan for Northern Caribou Herds in North-Central BC was developed in 2008.
This plan provides herd-specific recovery recommendations for the Wolverine, Chase and Scott
Herds. Subsequent caribou-recovery work has grouped several caribou herds with the southern
Peace Region in a South Peace Northern Caribou Plan area. The caribou herds that have some of
their home range in the Mackenzie TSA, that are also included in the plan area are Kennedy Siding,
Scott, Moberly and Graham.

In March 2013, the province released the Peace Northern Caribou Implementation Plan that
includes specific management actions and objectives: protection of 90 percent of identified high
elevation winter habitat; address threats such as predation; manage industrial development in high
and low elevation habitat areas; and in all ranges, monitor the compliance and effectiveness of the
actions and objectives and adapt actions as necessary.

Some areas of the South Peace northern caribou area that overlap the eastern edge of the
Mackenzie TSA have been conditionally withdrawn from Crown land for the purpose of
conservation and wildlife management, in accordance with Section 17s of the Land Act.

Environment Canada recently issued its Recovery Strategy for the Woodland Caribou (Rangifer
tarandus caribou), Southern Mountain population in Canada under section 37 of the Species at
Risk Act (SARA). For the Mackenzie TSA, this includes the following herds: Wolverine, Chase,
Scott, Kennedy Siding, Graham and Moberly. In the short term, the objective is to stop the decline
in the size and distribution of herds. Ultimately, the goal is to increase the size of local populations
to self-sustaining levels, and where possible, to levels that can sustain an aboriginal harvest.

Achievement of these objectives will require coordinated land and/or resource planning, habitat
restoration and management, as well as predator and alternate prey management. Under SARA,
one or more action plans need to be completed in BC to implement this strategy by December 31,
2017. At this point no new legal land use requirements have been established.
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ungulate winter range and wildlife habitat

In addition to northern caribou, the Mackenzie TSA includes important winter ranges for mountain
goat, elk and Stone’s sheep. In order to protect some of these areas, government established legal
objectives for ungulate winter ranges (UWR) under Section 7 of FPPR. After allowing for overlaps
with areas previously excluded to account for other factors, a net area of 27 291 hectares was
excluded from the THLB used in the base case.

In addition to the established UWRs, regional biologists have proposed the establishment of
northern caribou high elevation winter ranges for the Wolverine, Chase, Scott, Finlay-Akie, Frog
and Gatanga herds and additional UWRSs for Stone’s sheep and mountain goat. At the time of this
determination, no legal orders have been issued to establish these UWRs.

In addition to the UWRs, some wildlife habitat areas (WHA) have also been legally established for
identified wildlife species. These WHAs include one mountain goat mineral lick and some
northern caribou rutting and calving areas for the Graham and Moberly herds. In order to account
for these areas, 13 612 hectares were excluded from the THLB.

Regional biologists will be proposing the establishment of several new WHAs for northern caribou
migration corridors, post-rut aggregation areas, and calving areas for Wolverine, Chase and
Finlay/Akie herds as well WHAs for known fisher denning sites, and high value bull trout
spawning locations. At the time of this determination, no legal orders have been issued to establish
these WHAs.

The Nak’azdli and Tsay Keh Dene First Nations have expressed concern to FLNR regional
biologists regarding the effectiveness of some low elevation UWRSs in managing the risks to
caribou due to increased industrial development. They also indicated that habitat designations and
measures established under FRPA, such as UWRs and WHAs, should apply to all resource
development activities, not just forestry.

The general wildlife measures associated with UWRSs do apply to mineral exploration activities if
timber cutting or road building outside of the mineral tenure is required. However, regional
biologists indicate that oil and gas activities are exempt from these requirements and separate
UWRs have to be established under the Oil and Gas Activities Act.

The Tsay Keh Dene First Nation is concerned about the decline in caribou and the risk associated
with increased timber harvesting and road development and increased wolf populations. They
question the effectiveness of the low elevation UWR (U-7-007) and are supportive of the proposed
high elevation winter range for northern caribou (U-7-025). During consultation on the proposed
northern caribou high elevation UWR, and the additional UWRs for Stone’s sheep and mountain
goat, the Takla First Nation made the following comments:

“...these ungulates are critical resources to our people. We have great interest in maintaining
healthy, robust populations of these ungulates to ensure our cultural ways are secured for
generations to come in our territory.

“ We encourage the BC government to secure these critical ungulate winter range habitats as a
starting point for ensuring these resources are not extirpated or reduced to such low population
number that it further impacts our aboriginal rights, title and interests.”

The West Moberly First Nations expressed particular concern for the Peace northern caribou herds.

The McLeod Lake Indian Band is supportive of protecting caribou by controlling moose
populations. They noted that moose are a secondary prey species and when their numbers increase,
more predators are attracted to the area. This increases the predation on the caribou. They noted
that one of the ways to control moose populations is to limit the amount of young seral forest which
moose rely on for browsing.
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The Tsay Keh Dene First Nation and the McLeod Lake Indian Band are concerned about the need
to maintain fisher.

In considering the input received from First Nations, I note that both the provincial and federal
governments share their concerns regarding species at risk, including caribou. Although an
implementation plan for the federal caribou recovery strategy has not yet been developed, the
province’s high elevation UWR proposal (U-7-025) currently before the statutory decision maker
specifies actions and objectives that will help to protect high elevation habitat and address threats
such as predation and industrial development.

Regional staff have been attentive to the concerns raised by First Nations regarding their wildlife
interests. In addition to implementation of existing provisions, staff submitted a proposal that
would establish new caribou UWRs to the appropriate statutory decision maker and have consulted
First Nations regarding this proposal. In addition they are working on proposals for caribou WHAs.
Predation risks from wolves are a major factor influencing the recovery of northern caribou, and
wolves are sustained by prey such as moose. Near high elevation caribou winter range, regional
biologists have proposed an associated general wildlife measure that limits the increase in preferred
moose browse. Although this habitat management strategy is intended to address predation risk to
caribou, it is consistent with the moose population management objective of maintaining moose
densities that are reflective of those found under natural conditions across the landscape.

In considering the foregoing information I note that implementation of the federal woodland
caribou recovery strategy and development of new UWRs and WHAs represents an opportunity for
government staff, First Nations and resource developers (oil and gas tenure-holders) to work
collaboratively to optimize the location and management of existing and planned wildlife
provisions. Such collaboration could ensure that designated habitat areas meet wildlife
requirements and are connected in such a way to allow for effective migration, are collocated to
minimize the impact on other forest resource values and accommodate First Nations” wildlife
interests. This recommendation is reiterated in this document under “Implementation”.

In my consideration of the information and assumptions used in the base case, I am mindful that
base case directly accounts for wildlife habitat through the exclusion of established UWRs and
WHASs and indirectly through the area exclusions or forest cover constraints applied for other
values (e.g. riparian areas, wildlife tree retention, landscape-level biodiversity). Furthermore, I note
that AAC determinations are strategic in nature and do not specify how forest management will
occur in the TSA. With respect to the potential for the AAC or maximum rate of harvest to affect
other non-timber values, I note that I have considered the risk of concentrating harvesting in the
southern portion of the TSA, as discussed in ‘Mountain pine beetle’ and “Reasons for Decision”.

I conclude that the base case accounts for the legally established UWRs and WHAs. In keeping
with my guiding principle not to speculate on the timber supply impacts that may eventually result
from land-use decisions not yet finalized or implemented by government, I will not account for the
proposed UWRs and WHAS, nor will I account for the potential land use changes that may arise
during implementation of the federal Recovery Strategy for the Woodland Caribou. If following
this determination, additional areas become unavailable for timber harvesting or the rate of harvest
is constrained such that there may be a risk of concentrating the harvest in the remainder of the
TSA, I am prepared to revisit this determination earlier than the 10-year period required under the
Forest Act.

- wildlife tree patches and riparian areas
In order to estimate the amount of mature timber retained in wildlife tree patches (WTP) and

riparian management areas (RMA), staff reviewed information in the ministry’s RESULTS
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database. The results indicated these areas include 4.7 percent of the mature timber present before
logging.

A member of the public commented that RMAs and WTPs would have a significantly higher
impact on the timber supply in steeper, wetter portions of the TSA as compared to flatter, drier pine
sites; and questioned whether this had been accounted for in the analysis. In response, I note that
licensees are required to report information regarding WTPs and RMAs in RESULTS after
harvesting. Consequently the information used in the base case reflects the actual retention
occurring in the TSA, regardless of site topography, climate and species.

I accept that the wildlife tree patches and riparian area assumptions reflect the best available
information and will make no adjustment to the base case on this account.

- cultural heritage resources

A cultural heritage resource (CHR) is an object, site, or location of a traditional societal practice
that is of historical, cultural or archaeological significance to the province, a community, or an
aboriginal people. CHRs include, but are not limited to, archaeological sites, structural features,
heritage landscape features and traditional use sites.

Several studies have been conducted in the Mackenzie TSA, including a traditional use study for
the Tsay Keh Dene, the Mackenzie Timber Supply Archaeological Overview Assessment Final
Report (1997), the Mackenzie TSA Archaeological Inventory Assessment (1998), and the

report An Archaeological Inventory for Mackenzie Forest District (2000). These reports indicate
that archaeological sites and cultural heritage resources occupy a very limited part of the land base
in the Mackenzie TSA, in part because many areas traditionally used by First Nations were flooded
when the WAC Bennett Dam was constructed.

BCTS commented that spatial information on cultural heritage resources is available from the
reports cited above, and should have been used to conduct sensitivity analysis on the potential
impacts of managing those resources.

I am advised that licensees, First Nations and district staff have worked cooperatively to identify
areas of cultural importance. Where appropriate, areas reserved from harvest to manage for other
resource values, e.g. WTPs or RMAs, are co-located to protect CHRs. Where this is not an option,
CHR sites may be treated as ‘log-around’ areas. Although the latter have no legal designation and
the associated area was not accounted for in the base case, the area is not of sufficient size to have
any significant effect on timber supply. From this, I conclude that the assumptions used in the base
case reflect current management and I will consider this factor no further in my determination.

Section 8 (8) (a) (vi) any other information that, in the chief forester’s opinion, relates to the
capability of the area to produce timber,

- First Nations considerations

In June 2014, the Supreme Court of Canada (SCC) released its decision on the Tsilhgot'in Nation v.
British Columbia case (Tsilhqot'in decision). This decision provided further clarification on the
nature of and tests for aboriginal title, and established that the Tsilhqot’in Nation holds aboriginal
title over an extensive area in the central interior of the province. I have considered the Tsilhqgot'in
decision and its relevance for this AAC determination. Of the First Nations with territory in the
Mackenzie, three are signatories to Treaty 8, in which title to the land was ceded to the Crown.
Consultation obligations with respect to asserted aboriginal rights and title and confirmed treaty
rights, as outlined in the SCC Haida and Sparrow decisions, the Economic Benefits Agreement,
and the Kaska Strategic Engagement Agreement still apply in the Mackenzie TSA and I discuss the
consultation process below.
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There is a rich, diverse aboriginal history in the Mackenzie TSA and the traditional territories of
ten First Nations cover all or part of the TSA. Two First Nations communities are physically
located within the TSA. These two communities are home to the Tsay Keh Dene First Nation and
the Kwadacha First Nation. Eight more First Nations maintain communities outside the TSA, but
assert rights and title that overlap it. They are the Gitxsan First Nation, Halfway River First Nation,
McLeod Lake Indian Band (whose community lies just outside the TSA boundary to the southeast),
Nak’azdli First Nation, Saulteau First Nations, Takla Lake First Nation, Tahltan First Nation, and
West Moberly First Nations.

The West Moberly First Nations and Saulteau First Nations signed onto Treaty 8 in 1914. The
West Moberly First Nations split into the West Moberly Lake and Halfway River First Nations in
1977. The McLeod Lake Indian Band adhered to Treaty 8 in 2000.

First Nations in the Mackenzie TSA have entered into a variety of agreements including: Forestry
Consultation and Revenue Sharing Agreements (FCRSA), Forest and Range Opportunity
Agreements (FRO), Forest Tenure Opportunity Agreements (FTOA), and three non-replaceable
forest licences (NRFL). In addition, the Kwadacha First Nation is party to a Strategic Engagement
Agreement (SEA) between the Province of BC and the Kaska Dena Council.

The FCRSA and FRO provide for revenue-sharing and forest tenure opportunities, and contain a
framework for establishing consultation processes to guide consultation on administrative
decisions, including AAC determinations. The First Nations consultation requirements specified in
these agreements were followed during the consultation conducted as part of this timber supply
review.

The Treaty 8 signatories have Economic Benefits Agreements with government that are intended to
provide the First Nations with a share of resource revenues in compensation for infringement of
Aboriginal rights during the term of the agreements. The consultation undertaken for this decision
is consistent with the consultation matrix for forestry decisions that forms part of the Economic
Benefits Agreements.

As part of the consultation process a preliminary assessment was completed. This assessment
included a review of available information on aboriginal interests and an analysis of the potential
impacts the AAC decision might have on these interests. Sources of information reviewed include:
available traditional use studies; ethno-historical assessments; archaeological overview
assessments; remote access to archaeological data (RAAD); agreements between First Nations and
the Province; and information from past consultation processes. Based on this review the district
undertook consultation at the normal level of the consultation spectrum, as outlined in the Haida
decision’, with five First Nations: the Gitxsan First Nation, the Halfway River First Nation, the
Saulteau First Nations, the Tahltan First Nation, and the West Moberly First Nations. With four
others - the McLeod Lake Indian Band, the Nak’azdli First Nation, the Takla Lake First Nation, and
the Tsay Keh Dene First Nation-consultation was at the deep level.

Consultation with the Kwadacha First Nation was conducted in accordance with the SEA between
the Province of British Columbia and the Kaska Dena Council, under which timber supply reviews
impacting the Kaska traditional territory are strategic shared decisions. As specified in the SEA, a
Shared Decision Working Group was struck, in which FLNR staff and Kaska/Kwadacha
representatives participated.

' Haida Nation v. British Columbia (Ministry of Forests), 2004 SCC73
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The consultation undertaken in support of this AAC determination was reviewed following the
SCC Tsilhgot’in decision and no additional consultation was deemed to be necessary.

The First Nations consultation process was comprised of three main phases of engagement:

e notification of the upcoming AAC determination and information sharing in October 2011;
¢ release of the draft data package in October 2012; and
e release of the Mackenzie TSA Timber Supply Analysis Public Discussion Paper in

October 2013.

In the course of the consultation process a number of concerns and aboriginal interests were
expressed by First Nations that pertain to issues I have considered in making my determination.
Where those concerns and interests pertain to specific factors considered in the timber supply
analysis, I have discussed them in the appropriate section. Concerns of a broader nature are
discussed here.

First Nations expressed concerns regarding biodiversity and the general well-being of wildlife
populations; their sustenance needs; and the cultural connection aboriginal people have with
wildlife species including fisher, caribou, mountain goats, and Stone’s sheep. Hunting and fishing
remain key aboriginal interests and continue to provide food supplies for many aboriginal people.
First Nations are concerned that roads constructed during logging create access to a wider user
group, thereby increasing the impacts on wildlife. They are also concerned wildlife resources are
poorly documented in the TSA, and that the size and scale of large openings could have
implications for forest health and wildlife.

Earlier in this document, under “wildlife habitat’’, 1 noted the specific comments of First Nations
that pertain to UWRs. The base case also reflected other management practices such as leaving
wildlife habitat areas and wildlife tree patches, retaining old growth for landscape-level
biodiversity, and reserving riparian areas and unstable terrain. These areas also provide for wildlife
habitat. Measures to address concerns or mitigate impacts continue to be identified during
operational planning.

The Takla Lake First Nation emphasized the connection that aboriginal people have with water and
fish. Specific concerns included the adverse effects of forest management activities and soil
erosion on surface runoff control, water quality, and stream temperatures.

The Takla First Nation requested they be provided with reviews of current scientific literature
pertaining to many of the concerns described above, and with descriptions of proposed solutions to
their concerns. In response, I can confirm that the information I was provided with in making my
determination is based in part on scientific studies carried out by FLNR research scientists and
monitoring programs; and that the ministry maintains ongoing programs of research on water,
wildlife, soils, and biodiversity. Following this determination, district staff will follow-up with the
Takla First Nations to share the information pertaining to their concerns and to discuss measures to
mitigate any potential adverse impacts.

The Takla Lake First Nation asked how their interests would be accommodated if there was future
damage to the health of forested lands and resources due to the determination of the AAC. In
response, I note that the AAC decision itself does not direct the operational aspects of forest
management, although it does establish the maximum rate of harvest permissible in a management
unit. Legislation, such as the Forest and Range Practices Act, Land Act, and Forest Act in
conjunction with legally-established land use objectives dictate how forests are managed
operationally. If new information becomes available that is significantly different than the
information I considered in making this determination, including changes in forest health, I am
prepared to re-visit this decision earlier than required by legislation.
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The Tsay Keh Dene First Nation expressed concern about the poor quality of road access to the
villages of Tsay Keh and Kwadacha, and suggested that FLNR ensure that revenue generated in the
Mackenzie TSA be allocated toward capital and maintenance costs of improving the roads.
Decisions regarding road development and maintenance are beyond the scope of my determination.
However, | have shared this suggestion with the district manager for his consideration. With regard
to road access, I note that increased harvesting in the northern portion of the TSA will require the
development of new access structures. I will discuss harvesting in the northern portion of the TSA
under “Reasons for Decision™.

With respect to First Nations timber interests, I note that under the AAC in effect immediately
before this determination, the minister apportioned 53 404 cubic metres per year to the Tsay Keh
Dene Band, and the same amount to Kwadacha Natural Resources. Several other First Nations
tenures provide timber volume derived from past undercuts and mountain pine beetle salvage, most
of which were offered as pine salvage opportunities since the MPB infestation. Kwadacha Natural
Resources holds a woodlot licence with a volume of 1069 cubic metres per year; the Mackenzie
Fibre Management Corporation holds a licence for 4 000 000 cubic metres total over a five-year
period that is issued to the McLeod Lake Indian Band; and the Three Feathers consortium between
the McLeod Lake Indian Band, the Tsay Keh Dene First Nation, and the Kwadacha First Nation has
access to 88 000 cubic metres per year. Several other First Nations tenures have also been offered
since 2007, some of which are currently in the process of being issued.

During the consultation process, the Kwadacha First Nation endorsed the results of the timber
supply sub-analysis for the Kaska territory described below under “Kaska Strategic Engagement
Agreement”, and requested that they be actively involved in the planning, management, and
harvesting of the volume in their territory. I note that decisions regarding these activities are the
responsibility of the district manager, and he is aware of these requests.

No specific information was presented to me by either district staff or First Nations that quantifies
the amount of wildlife or wildlife habitat, or the area for collection of non-timber resources required
by First Nations. However, I am aware that the provisions for UWRs, old-growth management
areas, riparian reserve zones and other areas excluded from the THLB do, to some extent, provide
for hunting, trapping, gathering and other aboriginal interests. In addition, district staff informed
me that where First Nations identify specific areas of interest or concern, operational plans are
modified, including changes in the physical layout of cutblocks. To date there has been sufficient
flexibility to accommodate these changes without unduly restricting timber harvesting.

From this I conclude, that to some extent, the aboriginal interests of First Nations in the
Mackenzie TSA are being accommodated through the exclusion of area to provide for non-timber
resources and at an operational level. On this basis, I accept that the assumptions used in the base
case account for First Nations wildlife, fish and gathering requirements. In the event that I am
provided with additional information regarding aboriginal interests, I am prepared to re-visit this
determination earlier than required in legislation.

The Takla Lake First Nation stated that it must have increased consultation and accommodation due
to cut levels and locations of forest harvesting in the Mackenzie TSA and AAC determinations.
Based on my review of the information sharing and consultation processes described above, the
available information regarding aboriginal interests, and the potential impact my decision may have
on these interests, I conclude that the consultation requirements have been met. Furthermore, I note
that district staff will continue to be available to meet and consult with First Nations following this
determination.

I am satisfied that opportunities were provided to all First Nations to share their concerns related to
specific aboriginal interests that may be impacted by this decision and, to the extent possible within
the scope of my authority under Section 8 of the Forest Act, I have accommodated those aboriginal
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interests that were made known to me during consultation on this decision. As indicated
throughout this rationale document, if new information regarding First Nations’ aboriginal interests
becomes available that significantly varies from the information that was available for this
determination and that may affect timber supply, I am prepared to revisit this determination sooner
than required by legislation.

Kaska Strategic Engagement Agreement (SEA)

Through the Shared Decision Working Group under the SEA between the Province and the
Kaska Dena Council, the Kwadacha First Nation identified their areas of interest for forest
harvesting and protection of non-industrial values. During the timber supply analysis for this
determination, a sub-analysis of the Kaska territory overlapping the Mackenzie TSA, as defined
under the SEA, was conducted and recommendations from the Shared Decision Working Group
and Kwadacha First Nation were presented in December 2013.

In addition to the original base case, a sub-analysis was prepared that projected the timber harvest
attributable to Kaska territory. Following the corrections that were made to the base case, discussed
earlier in this document under “Base case for the Mackenzie TSA”, the sub-analysis was repeated.
The results indicate that stands in Kaska territory contribute 221 500 cubic metres per year to the
base case initial harvest level of 3 050 000 cubic metres per year for 15 years, before their
contribution decreases to 198 500 cubic metres per year between 2017 and 2087, and increases

to 225 500 cubic metres per year after 2087.

As discussed in “haul distance”, increasing the maximum haul distance used in the base case to
include the Abitibi-Bowater proposed cutblocks increases the base case mid- to long-term harvest
levels by 110 000 cubic metres per year. I am aware that the Kwadacha First Nation is interested in
timber harvesting in areas near the community of Kwadacha and I accept their statement that
although these areas are far removed from the community of Mackenzie, the proximity to
Kwadacha could make harvesting in this area viable if managed from Kwadacha.

The results of a separate sub-analysis indicate that adding the areas near the community of
Kwadacha to the THLB increases the total timber supply attributable to Kwadacha territory by

60 000 cubic metres per year. Due to the overlap between these areas and the Abitibi-Bowater
proposed cutblocks, this additional volume is included within the 110 000-cubic metre per year
underestimation in the base case mid- to long-term harvest levels that I accounted for under “haul
distance”. Following this determination, district staff and the Kwadacha First Nation can make this
information available to the minister for consideration in the apportionment of the new AAC.

Section 8 (8) (b) the short and long term implications to British Columbia of alternative rates of
timber harvesting from the area,

As noted in Table 2, I accept as modelled the factors considered under this section, and I will not
discuss them further.

Section 8 (8) (d) the economic and social objectives of the government, as expressed by the
minister, for the area, for the general region and for British Columbia,

- Minister’s letters
The Minister of Forests and Range expressed the economic and social objectives of the Crown in

two letters to the chief forester, dated July 4, 2006 (attached as Appendix 3) and October 27, 2010
(attached as Appendix 4). The minister asked for consideration, during AAC determinations, of the
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importance of a stable timber supply in maintaining a competitive and sustainable forest industry
while being mindful of other forest values.

In respect of this, in the base case projection and in the alternative harvest flow projections
described above, a primary objective in the harvest flow has been to attain a stable, long-term
harvest level where the growing stock also stabilizes.

Finally, the minister suggested that the chief forester should consider the local social and economic
objectives expressed by the public, and relevant information received from First Nations.

During my consideration of the factors required under Section 8§ of the Forest Act, I have been
mindful of the local objectives, as provided in the Mackenzie Land and Resource Management Plan
and associated plans and orders. Ihave also reviewed the public consultation process undertaken
by the district and considered the input received in making my determination. On this basis, I am
satisfied that this determination accords with the objectives of government as expressed by the
minister.

- community dependence

According to the 2006 census, Mackenzie is the most heavily forestry-dependent TSA in BC, with
approximately 70 percent of the population within the TSA employed by the forest industry. The

public sector and tourism industry are the second and third largest employers, at 18 and 8 percent

respectively.

Timber harvesting in the majority of the Mackenzie TSA typically involves high operating costs
associated with long haul distances. Harvesting rates have shown to be highly dependent on
fluctuating commodity prices and market cycles. As a consequence, harvest levels in the past

eight years have been well below the AAC, having declined significantly from 2006 through 2008
as a result of the collapse of the North American housing market. Since 2009, demand for wood
fiber has increased steadily and harvest performance in the TSA has recovered to near pre-recession
levels.

In meetings with the Kwadacha First Nation in Prince George and with the McLeod Lake Indian
Band, and in written comments received from the Kwadacha First Nation, the Takla Lake First
Nation, and the Tsay Keh Dene First Nation, these First Nations expressed concern about how

I will consider their interests in increasing their participation in the forest industry to create
long-term jobs and promote economic viability in their communities.

With regard to the economic interests expressed by First Nations, I note that although the AAC I set
is a key determinant in the level of forest sector activity in the TSA, apportionment of the AAC,

and government and industry investments and business decisions are not within the scope of my
authority under the Forest Act. In this regard, I note that district and regional staff will make the
interests expressed by First Nations during consultation on this decision available to the minister for
consideration in the apportionment of the new AAC and to the regional executive director for
consideration in the disposition of any undercut volume on the TSA.

During the public consultation period, the forest industry suggested that the AAC should be set as
high as possible to support local mills and offset wood shortages in neighbouring areas; and that
more attention needs to be paid to the importance of the forest industry’s contribution to
employment and the tax base in the Mackenzie TSA.

A member of the public commented that the AAC should remain at its current level, other than
being supplemented by a pine salvage allocation. Another member of the public argued for
increasing the AAC to much higher levels in the short term and mid-term, based on potential
increased volume yields from intensive forest management.
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In addition to the many bio-geophysical factors that I am required to consider in determining an
AAC, I am also mindful of the critical importance to local communities of an abundant and stable
timber supply for current and future generations, while protecting the productivity of all forest lands
and resources. In determining the AAC for the Mackenzie TSA, balancing the recovery of
economic benefits from dead pine while it retains commercial value and maintaining a stable timber
supply and protecting the full range of forest values are pivotal and I will discuss this further in my
“Reasons for Decision”. While I recognize the role that intensive forest management has in
maintaining or increasing timber supply, I am not prepared to speculate on the possible outcome of
forest management activities that have yet to be implemented.

- summary of public consultation

The Minister‘s letter of July 4, 2006 suggests that the chief forester should consider important
social and economic objectives that may be derived from public input during the timber supply
review, where these are consistent with government‘s broader objectives. To this end, two 60-day
public review periods were provided, one for the data package and one for the public discussion
paper. The submissions received during these reviews were either used to amend the data package
on which the timber supply analysis was based and/or were presented for my consideration prior to
determining a new AAC for the Mackenzie TSA.

Submissions were received from local residents, the forest industry, and BCTS. I have considered
all of the comments provided during public and First Nations consultation that are within the scope
of my authority under Section 8 of the Forest Act. These considerations are described in the
relevant sections of this document. Other submissions included comments related to long-term
fibre needs outside the Mackenzie TSA and allocation of fibre, matters that are outside of my
authority. Where I have received submissions that are outside of my authority as deputy chief
forester in determining AACs under Section 8 of the Forest Act, I have forwarded them to the
appropriate decision makers.

Section 8 (8) (e) abnormal infestations in and devastations of, and major salvage programs
planned for, timber on the area,

- pine stem rust

Pine stem rust hazard rating surveys were conducted in the Mackenzie TSA to determine if key
predictive variables could be used to predict high hazard areas. Sampling confirmed that mean rust
levels in certain ecosystems in the Mackenzie TSA are among the highest in BC. Further
examination of the RESULTS database showed that, although the incidence may be high, the area
affected by high rust levels appears to be lower than in other districts.

Well-spaced stand density estimates derived from RESULTS data were used to predict the
managed-stands yields used in the base case. No additional adjustments were applied to account
for stem rust losses. In the Mackenzie TSA, managed-stand yield tables based on well-spaced
stems are considered to be acceptable predictors of future yields, since rust-affected trees typically
die at an early age.

BCTS commented that hard pine rusts impact a large area of the Mackenzie TSA and result in
significant losses in reforested stands, impacting overall stand productivity. BCTS suggested that
this information should be incorporated into a sensitivity analysis to establish whether the effects of
hard pine rusts should be considered as part of the timber supply review analysis.

In response, I note that the FLNR regional forest pathologist has reviewed the methodology
employed in the base case and confirmed that it appropriately accounts for the impact of pine stem
rusts in the Mackenzie TSA.
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For this determination, I accept the assumptions used in the base case to account for pine stem rusts.

- mountain pine beetle

The MPB epidemic in the Mackenzie TSA occurred in two distinct phases. The first phase started
in 2005 and was limited to the area west of Williston Lake and south of the Omineca Arm. The
outbreak appeared contained in this area of the TSA until 2009, but in that year the second phase of
the infestation occurred and the beetles spread rapidly to the rest of the TSA. Since 2009, MPB
populations in the TSA have declined sharply. In the base case, pine trees in stands west of
Williston Lake and south of the Omineca Arm were assumed to have been killed in 2005 and pine
trees in stands throughout the remainder of the TSA were assumed to have been killed in 2009. No
further mortality was assumed to occur after 2009.

Generally, MPB mortality projections for use in timber supply reviews are generated using the

BC Mountain Pine Beetle model (BCMPB). BCMPB mortality projections are updated annually on
the basis of aerial overview surveys. For the Mackenzie TSA, weather conditions did not allow
aerial surveys to be conducted across the entire TSA in 2007 and 2008. Similarly, the northern half
of the TSA was not surveyed in 2009. In the absence of reliable BCMPB projections for this
management unit, pine stands older than 60 years at the start of the base case were assumed to have
a pine mortality of 75 percent. This estimate is based on the observations of district staff made
during repeated aerial reconnaissance flights over MPB-infested areas.

In the base case, dead pine is assumed to retain commercial value for 15 years after death. Most of
the dead pine in the Mackenzie TSA is estimated to have been killed five years ago; therefore, the
salvage period ends in 2027. In order to reflect recent harvest performance (2006 — 2012), the base
case was constrained so that two-thirds of the annual harvest during the salvage period had to come
from pine-leading stands. Hence, of the base case initial harvest of 3.05 million cubic metres per
year, about 2 million cubic metres per year and 1 million cubic metres per year are attributable to
pine-leading and non-pine leading stands, respectively. In order to maintain the base case initial
harvest level until 2027, salvage in the model has to shift from the southern part of the TSA to
almost exclusively the northern part of the TSA.

At the end of the salvage period in the base case, 73 million cubic metres of dead pine remain
unsalvaged and the mid-term merchantable growing stock is 106 million cubic metres. In a
sensitivity analysis increasing the initial harvest level to 5.5 million cubic metres per year, by
allowing the model to harvest an additional 2.45 million cubic metres per year of pine-leading
stands, had no effect on the base case mid- to long-term harvest levels. However, the volume of
unsalvaged pine remaining at the end of the salvage period decreased by half. The mid-term
merchantable growing stock decreased from 106 million cubic metres to 103 million cubic metres.
The northward shift in salvage required to maintain the higher initial harvest level occurs earlier in
this forecast than in the base case, as stands in the south are depleted more rapidly.

Two sensitivity analyses were prepared to examine the effect of immediately abandoning the
salvage of dead pine - the first at the base case initial harvest level and the second at an initial
harvest level of 5.5 million cubic metres per year. In the first forecast, the mid-term merchantable
growing stock decreases from 106 million cubic metres to 81 million cubic metres. In the second,
the mid-term merchantable growing stock decreases from 103 million cubic metres to 51 million
cubic metres.

From this I conclude that if the harvest of pine-leading stands is increased, the harvest of non-pine
leading stands remains at the base case level and salvage operations shift northwards, there is a
significant opportunity to reduce the volume of unsalvaged dead pine. However, if the salvage of
dead pine stops or is significantly lower than in the base case and the northward shift in harvesting
does not occur, the mid-term merchantable growing stock is significantly reduced.
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In addition to the considerations discussed above, I am also mindful of the potential negative
impacts that an acceleration of pine salvage could have on wildlife, water, landscape connectivity,
aboriginal interests and cumulative effects from all resource development. In this regard, I was
advised by FLNR staff that increased pine salvage south of Omineca Park would reduce the habitat
for fur bearing animals, particularly American martin. Staff informed me that this species is of
particular interest to trappers, whose livelihoods have been adversely impacted in areas where
extensive pine salvage has already occurred. In addition to furbearers, they noted that an increase
in pine salvage has the potential to negatively affect the threatened northern caribou, increase
hydrological risks, decrease landscape connectivity and increase the cumulative effects of resource
development. However, staff did indicate that some of the risk associated with an increase in
salvage could be alleviated by application of the chief forester’s guidance regarding salvage
harvesting and the comments provided by the Forest Practices Board related to the conservation of
biodiversity during salvage logging.

Two forest companies and BCTS each commented that they supported increasing the harvest level
in the short term to salvage the dead pine.

A member of the public commented that it is unlikely that the actual pine harvest will be as high a
proportion of the total harvest as was assumed in the base case; or that extensive pine salvage will
occur further than 150 kilometres from Mackenzie. A forest company representative suggested that
the remaining shelf life of dead pine may be no more than six to seven years.

As noted earlier under “First Nations’ considerations™, both the McLeod Lake Indian Band and
the Kwadacha First Nation expressed their interest in acquiring forest tenures to harvest dead pine.

In response, I agree that increasing the rate of harvest in the Mackenzie TSA would allow for more
of the dead pine to be salvaged while it still retained economic value. However, I am concerned
that if I increase the AAC to provide for an increase in pine salvage, and harvesting does not shift to
the northern portion of the TSA or pine salvage decreases, mid-term timber supply will be
significantly reduced. Increasing the rate of harvest may also adversely affect non-timber values
such as wildlife, fish, watershed functionality and the traditional and subsistence resources of First
Nations. These effects would be amplified if harvesting remained concentrated in the southern part
of the TSA. I will consider the information and concerns noted in this factor further in this
determination, as discussed in “Reasons for Decision”.

With regard to the interest expressed by the MacLeod Lake Indian Band and the Kwadacha First
Nation in acquiring additional forest tenures, district and regional staff will provide this information
to the minister for consideration in the apportionment of the new AAC.

- harvest performance

Based on a review of data from the ministry’s Harvest Billing System, pine and spruce were the
dominant species harvested in the Mackenzie TSA from 2006 to 2013. During the most recent
recession, licensees did not harvest the full AAC allocated to their licenses. As a result there will
be unharvested volume, referred to as undercut available for disposition over the next few years.

In considering whether to dispose of the undercut volume through the issuance of new licences,

I ask that the regional executive director consider the following: the stands that would support the
harvest of undercut volume are assumed to contribute to the base case harvest levels that form an
integral part of this AAC determination. Consequently, if the undercut volume is harvested in
addition to the full AAC, harvesting will exceed the AAC I determine. Offsetting this risk is that
the historic under harvest of the AAC that resulted in an undercut may continue.

Since 2006, the proportion of pine harvested in the Mackenzie TSA has varied between
62 and 73 percent. More specifically, between 2006 and 2008 it varied between 62 and 63 percent,
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between 2009 and 2011 it ranged from 72 percent to 73 percent, in 2012 it was 65 percent, and in
2013 it was 62 percent. To date there has been little harvest of green pine, i.e. pine trees that were
alive at the time of harvest.

In 2001, the chief forester requested that the district monitor harvest performance in balsam-leading
stands. The results show that prior to the MPB epidemic, an average of 11 percent of the harvest
was balsam. Performance in deciduous-leading stands has been very low. As discussed in
“Reasons for Decision” given the demonstrated, albeit limited, harvest of balsam and deciduous
stands, I will not exclude these stands from the THLB. In considering partitions in the AAC, I find
it more important to conserve non-pine timber in the short term to minimize the projected decline in
mid-term timber supply and to maintain a focus on the salvage of dead pine before the end of the
salvage period. On this basis, I will not institute partitions in the AAC for balsam or deciduous
timber. However, as described under “Implementation”, it is my expectation that once the salvage
period ends, harvest performance in balsam and deciduous stands will increase to meet the harvest
profile.

District staff informed me that, since 2004, timber harvesting in the Mackenzie TSA has been
concentrated in the southwestern portion of the TSA in order to salvage MPB-impacted stands.

As discussed under “mountain pine beetle” later in this document, in both the base case and the
accelerated salvage harvest forecast, the projected harvest levels are based on the assumption that
salvage will shift northward in the near future. If this does not occur, the mid- to long-term harvest
levels projected in the base case may be significantly overestimated. In addition to the concerns
that I expressed previously regarding operating costs and the merchantability of dead pine, the lack
of salvage performance in areas outside of the south-west of the TSA, in combination with the
concerns identified earlier in this document, increase the uncertainty regarding the mid- to
long-term timber supply.

One issue that was not examined in the base case or other harvest forecasts prepared for this
determination was the effect of non-forestry industrial development on the land base.
Developments such as mines, pipelines, power lines and the related access roads require the
clearing of forested land. District staff advised me that harvesting for non-forestry development is
not being tracked well resulting in uncertainty about how much forested land base will be available
for forest dependent resources, such as timber. Based on my knowledge of other management units
in BC, I note that this concern is not limited to the Mackenzie TSA and that there is a need for
government to improve the tracking and sharing of information about energy and mine
development on forest based resources. To this end, I request that district staff work with tenure
holders and the staff of other government agencies across the natural resource sector to improve
information about the cumulative effects on forest values that result from the broad range of
industrial activity in the Mackenzie TSA, as discussed in “Implementation”.

I appreciate the level of public, stakeholder and First Nations interest in this AAC determination
and the comments that have been provided for my consideration. Due to the amount of input
received, I have grouped and listed the comments received from the public and stakeholders below.
First Nations information provided during consultation and how I considered this information are
provided in other sections of this document.

Comments received during public consultation include:

e The size of the THLB may be overestimated, particularly given the concentration of
harvesting in the southern third of the TSA in recent years.
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e A partition should be established for mixed-pine stands with less than 150 cubic metres per
hectare of green timber.

e The harvest of non-pine stands should be directed to the salvage of stands damaged by
blowdown, spruce beetles, and balsam bark beetles.

e Support for local forest operations moving into more spruce-leading stands in concert with
pine salvage, while not compromising the long-term economy or values such as biodiversity,
wildlife, and old growth.

e The chief forester should be prepared to revisit the AAC determination as necessary.
Comments received from the forest industry include:

¢ Deciduous volume should be “netted out of the AAC” since no licensee is harvesting
deciduous species.

e Opportunities should be provided to harvest balsam in the future, subject to market demand.

e The AAC should be partitioned into pine and non-pine categories to minimize the impact on
mid- and long-term timber supply.

e Other forms of partitions (deciduous, cable, low volume and geographic) are necessary to
fully utilize the range of fibre types across the landscape in order to maintain the AAC as
high as possible.

e Geographic partitions could be used to direct more harvesting to the northern part of the TSA
and to establish varying targets by area for the percentage of pine to be harvested.

e Due to the high operating costs for timber harvesting north of Williston Lake, the AAC
should be partitioned to include a separate zone for the north.

Comments received from BCTS include:

e An uplift volume should be made available to facilitate the salvage of dead pine. (The term
uplift refers to an increase in an AAC specifically for the salvage of dead pine).

e In the event there is a pine partition, there should be a clear definition of what constitutes a
damaged stand.

e A sensitivity analysis should be prepared to examine the effect of targeting the harvest
towards pine-leading stands with at least 70 percent pine.

My responses to the input summarized above are as follows:

e [acknowledge the importance of the forests in the northern part of the TSA in contributing to
the timber supply, and discuss the issue of the geographic distribution of available timber and
forest harvesting in “Reasons for Decision”.

e Balsam has always been available for harvest in the Mackenzie TSA. Even in the absence of
a partition specifically for balsam, the AAC I determine does not prevent licensees from
harvesting balsam.

e [ agree that it is important to harvest damaged non-pine stands as quickly as possible;
however, as approval authority rests with the district manager, I have made this comment
available to him for his consideration.

¢ [ recognize the importance of revisiting AAC decisions on both a regular basis and in
response to significant changes in the information, forest management, land use requirements
and First Nations aboriginal interests on which my determination was based. As indicated in
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other parts of this document, if significant new information or changes occur that have the
potential to significantly impact timber supply, I am prepared to re-visit this determination
earlier than required in legislation.

e [ have considered the merits of a short-term increase in the AAC, and I will discuss this
further in my “Reasons for Decision”. I agree that clear definitions of partition criteria are
important in ensuring that harvesting is directed or limited as intended.

e A sensitivity analysis was not prepared to examine the effect of targeting stands with more
than 70 percent pine by volume for harvest. However, I am aware of the contribution of
volume by species, regardless of leading-species label, that indicates that pine-leading stands
with a high proportion of pine are being harvested in the base case.

e [agree that balancing the harvest of spruce and pine is an important issue, and I will discuss
this matter further in my “Reasons for Decision”. Examination of the contribution of
volume by species (regardless of leading species), however, indicates that the base case
reflects the harvest of pine-leading stands with a high proportion of pine.

- other bark beetles

According to district staff, older balsam stands within the Mackenzie TSA are experiencing
considerable mortality due to an endemic population of the western balsam bark beetle (Dryocoetes
confusus). Although no surveys have been conducted in the Mackenzie TSA, surveys undertaken
in the neighboring Fort St. James district indicate that 28 percent of the total balsam volume in that
district has been killed.

To account for balsam mortality due to the western balsam bark beetle, an average balsam mortality
of 28 percent was applied in the base case to all balsam-leading stands older than 140 years of age.

A forest company commented that the health status of the balsam-leading stands should be assessed
over the next five years, as balsam will increase in value over time. Other licensees and members
of the public also expressed concern about the impacts of the balsam bark beetle and the spruce
bark beetle.

I accept that the volume reduction applied in the base case to account for the western balsam bark
beetle represents the best available information and was appropriate for use in the base case. I share
the concerns expressed by licensees and the public regarding bark beetles and request that ministry
staff assess balsam mortality in the Mackenzie TSA, as discussed under “Implementation”.

- 2014 wildfires

In 2014, a total of 112 000 hectares in the Mackenzie TSA were affected by wildfires. Of this area,
62 000 hectares or about four percent contributed to the THLB used in the base case. About

70 percent and 20 percent of the THLB losses occurred immediately below Chase Provincial Park
or about 30 kilometres north of the park, respectively. The remaining burnt THLB is scattered
throughout the south-eastern portion of the TSA.

As some of the timber in burnt stands may be salvageable it is not possible to estimate what, if any
impact the fires may have had on the base case, consequently I will not account for the 2014
wildfires at this time. However, prior to the next timber supply review, the unsalvaged loss
estimates used in the base case will be updated to account for any fires that occur between this
determination and the next, including the 2014 wildfires.
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Reasons for Decision

In reaching my AAC determination for the Mackenzie TSA I have considered all of the factors
required under Section 8 of the Forest Act and I have reasoned as follows.

The base case proposed in the timber supply review public discussion paper was revised based on
the input received during consultation. The term base case in this document refers to the revised
base case as described in “Base case for the Mackenzie TSA”.

In the base case, which starts in 2012, an initial harvest level of 3 050 000 cubic metres per year is
maintained for 15 years before declining to a mid-term level of 2 510 000 cubic metres per year.
This decline coincides with the end of the pine shelf life and marks the end of the salvage period.
After six decades, the harvest increases to a stable long-term level of 3 050 000 cubic metres per
year for the remainder of the 200-year forecast.

In my considerations for the Mackenzie TSA, I have identified one factor as a reason why the
timber supply projected in the base case may have been underestimated.

As discussed in “haul distance”, excluding the area associated with the Abitibi-Bowater proposed
cutblocks, including the area near the community of Kwadacha from the THLB resulted in a

110 000-cubic metre per year or four percent underestimation in the base case mid- to long-term
harvest levels. However, in a management unit such as the Mackenzie TSA in which the overriding
concern is the extent to which a large volume of dead pine can be salvaged while it retains
commercial value, an influence of this magnitude is relatively minor. On this basis, I will not
consider this factor further in this determination. I do note; however, that the extent to which these
areas are harvested will be reflected in subsequent timber supply reviews.

I am aware that recent harvesting in the Mackenzie TSA has been focused on the salvage of dead
pine. This was reflected in the base case by requiring the timber supply model to harvest two-thirds
of the total harvest volume from pine-leading stands. However, at an initial harvest level of

3 050 000 cubic metres per year - the level of the current AAC — 73 million cubic metres of dead
pine remain unsalvaged at the end of the salvage period.

In considering how to reduce the volume of unsalvaged dead pine, while conserving mid-term
timber supply, I am mindful of the sensitivity analysis in which the initial harvest level was
increased to 5 500 000 cubic metres per year. In this forecast, increasing the harvest of pine-
leading stands by 2 450 000 cubic metres per year, while maintaining the harvest of non-pine
leading stands at the base case level, reduced the unsalvaged pine volume by half. The mid- to
long-term harvest levels were unchanged from the base case levels and there was only a small
decrease in the mid-term merchantable growing stock from 106 million cubic metres in the base
case to 103 million cubic metres.

Conversely, I am also mindful of the results of the sensitivity analyses in which the salvage of dead
pine ended immediately. The results indicate that if this occurs and harvesting continues at the base
case initial harvest level — the level of the current AAC — the merchantable volume available for
harvesting in the mid-term decreases from 106 million cubic metres to 81 million cubic metres. If
the initial harvest level is increased to 5 500 000 cubic metres per year and salvage ends, the
mid-term merchantable volume is reduced by an additional 30 million cubic metres to 51 million
cubic metres.

I note the base case prepared for this determination is predicated on the assumption that salvage
operations will shift northwards after 10 years. If this shift does not occur, and salvage remains
concentrated in the southern part of the TSA, the projected decline in mid-term timber supply will
be exacerbated, as will the risk to non-timber values. In the sensitivity analysis in which the initial
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harvest level is increased 5 500 000 cubic metres per year, pine salvage must shift northwards
earlier than ten years.

From this I conclude that I must balance the benefits of increasing the AAC to recover more dead
pine during the salvage period with the risk to mid-term timber supply if harvesting does not remain
focused on pine salvage and if the salvage of dead pine in the northern part of the TSA does not
occur. On this basis, I am unwilling to increase the AAC to the full 5 500 000 cubic metres per
year. However, I am equally unwilling to maintain the AAC at the current level of 3 050 000 cubic
metres that results in the loss of 73 million cubic metres of timber. Therefore, I am setting the AAC
at 4 500 000 cubic metres.

In order to achieve a balance between salvage optimization and exacerbating the projected decline
in mid-term timber supply, I am instituting a partition in the AAC to limit the harvest of non-pine
leading coniferous stands. The level of this partition — 950 000 cubic metres per year - reflects the
contribution of non-pine leading stands, less the contribution of deciduous-leading stands, in the
base case and is consistent with recent harvest performance. In order to avoid a concentration of
timber harvesting in the southern portion of the TSA, of the 950 000-cubic metre non-pine
coniferous leading stand partition, no more than 300 000 cubic years is to be harvested from that
portion of the Mackenzie TSA west of Williston Lake and south of Omineca Provincial Park and
Omineca Arm.

In addition to the sensitivity analyses described earlier in this section, I requested an additional
analysis in which the minimum stand volume limit was maintained at 151 cubic metres per hectare
but the 200-cubic metre per hectare minimum average volume limit was removed. In the resultant
forecast, an initial harvest level of 3 050 000 cubic metres per year, which is the same as in the base
case, could be sustained for the entire forecast period. However, I note that in the 60-year period
from 2057 to 2117, stands with less than 200 cubic metres per hectare contributed 88 percent of the
total harvest volume. By comparison, in the base case stands having less than 200 cubic metres per
hectare contributed only 25 percent of the total volume over the same 60-year period.

From this I have concluded that if licensees can demonstrate significant performance in lower
volume stands, it may be possible to mitigate the projected mid-term decline. On this basis,

I strongly encourage Mackenzie Fibre to work with licensees to explore opportunities to harvest
lower volume stands in the Mackenzie TSA.

As I concluded in “harvest performance”, it is important at this time to conserve non-pine timber to
help mitigate the projected decline in mid-term timber supply. I also noted the importance of
optimizing the salvage of dead pine while it retains commercial value. On this basis, I decided not
to partition the AAC for either balsam or deciduous timber. However, I expect that once the
salvage period ends, harvest performance in balsam and deciduous stands will increase to better
align with the timber profile.

Determination

I have considered and reviewed all the factors as documented above, including the risks and
uncertainties of the information provided. It is my determination that an AAC that accommodates
objectives for all forest resources during the next 10 years and that reflects current management
practices as well as the socio-economic objectives of the Crown, can be best achieved in the
Mackenzie TSA by establishing an AAC of 4 500 000 cubic metres, of which a maximum of

950 000 cubic metres is attributable to non-pine leading coniferous stands. Of this partition, no
more than 300 000 cubic metres is attributable to non-pine leading coniferous stands from the
southwest portion of the TSA, west of Williston Lake and south of Omineca Provincial Park and
Omineca Arm. This AAC takes effect immediately.
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If additional significant new information is made available to me, or major changes occur in the
management assumptions upon which I have predicated this decision, then I am prepared to revisit
this determination sooner than the 10 years required by legislation.

Implementation

In the period following this decision and leading to the subsequent determination, I encourage
Ministry of Forests, Lands and Natural Resource Operations (FLNR) staff and licensees to
undertake or support the tasks and studies noted below, the particular benefits of which are
described in appropriate sections of this rationale document. Irecognize that the ability of staff and
licensees to undertake or support these projects is dependent on available resources, including
funding. These projects are; however, important to help reduce the risk and uncertainty associated
with key factors that affect the timber supply in the Mackenzie TSA.

1. It is my expectation that district and FAIB staff will monitor the species composition and
geographic origin of timber harvested in the Mackenzie TSA and to report this information to
the chief forester annually.

2. It is my expectation that district staff will work with licensees to ensure that salvage operations
remain focused on pine-leading stands in which 70 percent or more of the total volume is pine.
In the event that licensees can no longer locate such stands, I expect district staff to bring this to
the attention of FAIB and the chief forester.

3. Irequest that the district and FAIB, subject to funding and provincial inventory priorities:
a) update the imagery available for the northern portion of the TSA, b) gather additional
inventory audit samples within areas identified as THLB and c) collaborate with other FLNR
districts and the leaders of existing modelling, monitoring and research programs to reduce the
uncertainty associated with site productivity estimates.

4. Tencourage provincial and federal government staff, First Nations and resource developers
(including forest licensees) to work collaboratively to ensure that designated habitat areas meet
wildlife requirements and are connected in such a way to allow for effective migration and are
collocated to minimize the impact on other forest resource values.

5. TIrequest that district staff work with industrial developers and the staff of other government
agencies across the natural resource sector to improve the information required to assess the
cumulative effects of resource development on all forest values, including non-industrial
values.

6. Irequest that FLNR staff review the available information in order to better estimate the timber
volume losses associated with western balsam bark beetle infestation.
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Other Considerations

1. Climate change: Climate change may impact site productivity estimates, forest health and
other factors that were addressed in this determination. I encourage staff to try and understand
projected climate change impacts in the TSA so that this important consideration can be
factored into the next determination.

2. Dead potential volume: By accounting for this factor in my determination, dead potential
volumes (i.e. grade 3 endemic and grade 5 log volumes) that are harvested in the future in the
TSA should be charged against the AAC.

Diane Nicholls, RPF
Deputy Chief Forester

November 14, 2014
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Appendix 1: Section 8 of the Forest Act

Section 8 of the Forest Act, Revised Statutes of British Columbia 1996, ¢. 157, (current to October 22, 2014),
reads as follows:

Allowable annual cut

8 (1) The chief forester must determine an allowable annual cut at least once every 10 years
after the date of the last determination, for

(a) the Crown land in each timber supply area, excluding the Crown land in the
following areas:

(i) tree farm licence areas;
(ii) community forest agreement areas;
(i1i) first nations woodland licence areas;
(iv) woodlot licence areas, and
(b) each tree farm licence area.
(2) If the minister
(a) makes an order under section 7 (b) respecting a timber supply area, or

(b) amends or enters into a tree farm licence to accomplish a result set out under
section 39 (2) or (3),

the chief forester must make an allowable annual cut determination under subsection (1) for
the timber supply area or tree farm licence area

(c) within 10 years after the order under paragraph (a) or the amendment or
entering into under paragraph (b), and

(d) after the determination under paragraph (c), at least once every 10 years after
the date of the last determination.

3) If

(a) the allowable annual cut for the tree farm licence area is reduced under
section 9 (3), and

(b) the chief forester subsequently determines, under subsection (1) of this section,
the allowable annual cut for the tree farm licence area,

the chief forester must determine an allowable annual cut at least once every 10 years from
the date the allowable annual cut under subsection (1) of this section is effective under

section 9 (6).

(3.1) I, in respect of the allowable annual cut for a timber supply area or tree farm licence
area, the chief forester considers that the allowable annual cut that was determined under
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subsection (1) is not likely to be changed significantly with a new determination, then,
despite subsections (1) to (3), the chief forester

(a) by written order may postpone the next determination under subsection (1) to a
date that is up to 15 years after the date of the relevant last determination, and

(b) must give written reasons for the postponement.

(3.2) If the chief forester, having made an order under subsection (3.1), considers that
because of changed circumstances the allowable annual cut that was determined under
subsection (1) for a timber supply area or tree farm licence area is likely to be changed
significantly with a new determination, he or she

(a) by written order may rescind the order made under subsection (3.1) and set an
earlier date for the next determination under subsection (1), and

(b) must give written reasons for setting the earlier date.

(4) If the allowable annual cut for the tree farm licence area is reduced under section 9 (3),
the chief forester is not required to make the determination under subsection (1) of this
section at the times set out in subsection (1) or (2) (¢) or (d), but must make that
determination within one year after the chief forester determines that the holder is in
compliance with section 9 (2).

(5) In determining an allowable annual cut under subsection (1) the chief forester may
specify that portions of the allowable annual cut are attributable to one or more of the

following:

(a) different types of timber or terrain in different parts of Crown land within a
timber supply area or tree farm licence area;

(a.1) different areas of Crown land within a timber supply area or tree farm licence
area;

(b) different types of timber or terrain in different parts of private land within a
tree farm licence area.

(c) [Repealed 1999-10-1.]

(6) The minister must determine an allowable annual cut for each woodlot licence area, in
accordance with the woodlot licence for that area.

(7) The minister must determine an allowable annual cut for

(a) each community forest agreement area in accordance with the community
forest agreement for that area, and

(b) each first nations woodland licence area in accordance with the first nations
woodland licence for that area.

(8) In determining an allowable annual cut under subsection (1) the chief forester, despite
anything to the contrary in an agreement listed in section 12, must consider

(a) the rate of timber production that may be sustained on the area, taking into
account
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(i) the composition of the forest and its expected rate of growth on the
area,

(ii) the expected time that it will take the forest to become re-established
on the area following denudation,

(iii) silviculture treatments to be applied to the area,

(iv) the standard of timber utilization and the allowance for decay,
waste and breakage expected to be applied with respect to timber
harvesting on the area,

(v) the constraints on the amount of timber produced from the area that
reasonably can be expected by use of the area for purposes other than

timber production, and

(vi) any other information that, in the chief forester's opinion, relates to
the capability of the area to produce timber,

(b) the short and long term implications to British Columbia of alternative rates of
timber harvesting from the area,

(c) [Repealed 2003-31-2.]

(d) the economic and social objectives of the government, as expressed by the
minister, for the area, for the general region and for British Columbia, and

(e) abnormal infestations in and devastations of, and major salvage programs
planned for, timber on the area.

(9) Subsections (1) to (4) of this section do not apply in respect of the management area, as
defined in section 1 (1) of the Haida Gwaii Reconciliation Act.

(10) Within one year after the chief forester receives notice under section 5 (4) (a) of the
Haida Gwaii Reconciliation Act, the chief forester must determine, in accordance with this

section, the allowable annual cut for

(a) the Crown land in each timber supply area, except the areas excluded under
subsection (1) (a) of this section, and

(b) each tree farm licence area
in the management area, as defined in section 1 (1) of the Haida Gwaii Reconciliation Act.
(11) The aggregate of the allowable annual cuts determined under subsections (6), (7) and
(10) that apply in the management area, as defined in section 1 (1) of the Haida Gwaii

Reconciliation Act, must not exceed the amount set out in a notice to the chief forester under
section 5 (4) (a) of that Act.
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Appendix 2: Section 4 of the Ministry of Forests and Range Act
Section 4 of the Ministry of Forests and Range Act (current to October 22, 2014) reads as follows:
Purposes and functions of ministry

4 The purposes and functions of the ministry are, under the direction of the minister, to do the
following:

(a) encourage maximum productivity of the forest and range resources in British
Columbia;

(b) manage, protect and conserve the forest and range resources of the
government, having regard to the immediate and long term economic and social
benefits they may confer on British Columbia;
(c) plan the use of the forest and range resources of the government, so that the
production of timber and forage, the harvesting of timber, the grazing of livestock
and the realization of fisheries, wildlife, water, outdoor recreation and other
natural resource values are coordinated and integrated, in consultation and
cooperation with other ministries and agencies of the government and with the
private sector;
(d) encourage a vigorous, efficient and world competitive

(i) timber processing industry, and

(ii) ranching sector

in British Columbia;

(e) assert the financial interest of the government in its forest and range resources
in a systematic and equitable manner.
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Appendix 3: Minister’s letter of July 4, 2006

JUL 0 4 2008

Jim Snetsinger

Chief Forester

Ministry of Forests and Range
3" Floor, 1520 Blanshard Street
Victoria, British Columbia
V8W 3C8

Dear Jim:
Re: Economic and Social Objectives of the Crown

The Forest Act gives you the responsibility for determining Allowable Annual Cuts-decisions
with significant implications for the province's economy, communities and environment. This
letter outlines the economic and social objectives of the Crown you should consider in
determining Allowable Annual Cuts, as required by Section 8 of the Forest Act. This letter
replaces the July 28, 1994 letter expressing the economic and social objectives of the Crown,
and the February 26, 1996 letter expressing the Crown’s economic and social objectives for
visual resources. The government’s objective for visual quality is now stated in the Forest
Practices and Planning Regulation of the Forest and Range Practices Act.

Two of this government's goals are to create more jobs per capita than anywhere in Canada
and to lead the world in sustainable environmental management. The Ministry of Forests and
Range supports these objectives through its own goals of sustainable forest and range
resources and benefits. In making Allowable Annual Cut determinations, I ask that you
consider the importance of a stable timber supply in maintaining a competitive and
sustainable forest industry, while being mindful of other forest values.
The interior of British Columbia is in the midst of an unprecedented mountain pine beetle
outbreak. Government’s objectives for management of the infestation are contained in British
Columbia’s Mountain Pine Beetle Action Plan. Of particular relevance to Allowable Annual
Cut determinations are the objectives of encouraging long-term economic sustainability for
communities affected by the epidemic; recovering the greatest value from dead timber before
. it burns or decays, while respecting other forest values; and conserving the long-term forest
values identified in land use plans.
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Jim Snetsinger

To assist the province and affected communities in planning their responses to the beetle
infestation, it would be best to have realistic assessments of timber volumes that can be
utilized economically. Therefore, in determining the best rate of harvest to capture the
economic value from beetle-killed timber, I ask that you examine factors that affect the
demand for such timber and products manufactured from it, the time period over which it can
be utilized, and consider ways to maintain or enhance the mid-term timber supply.

The coast of British Columbia is experiencing a period of significant change and transition.
In making Allowable Annual Cut determinations 1 urge you to consider the nature of timber
- supply that can contribute to a sustainable coast forest industry, while reflecting decisions
made in land and resource management plans.

You should also consider important local social and economic objectives expressed by the
public during the Timber Supply Review process, where these are consistent with the
government's broader objectives as well as any relevant information received from

First Nations.

Sincerely yours,

Rich Coleman
Minister

Page 2 of 2
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Appendix 4: Minister’s letter of October 27, 2010

COLUMBIA.
BIA T
The Best Place on Earh RECEHVL[)”]
NOV 0 1 201

CHIEF FORESTER'S OFFIGE
File: 280-30/MPB Minis EXECUTIVE .|
Ref: 126097 o2 Y TRTS
0CT 2 7.2010

Jim Snetsinger, Chief Forester

ADM Forest Resource Stewardship Division
Ministry of Forests and Range

3™ Floor, 1520 Blanshard Street

Victoria, British Columbia

V8W 3C8

Dear Mr. Snetsinger:

Re: Economic and Social Objectives of the Crown Regarding Mid-Term Timber
Supply in Areas Affected by the Mountain Pine Beetle

On July 4, 2006, Rich Coleman, former Minister of Forests and Range, wrote to you outlining
the social and economic objectives of the Crown for AAC determination (in accordance with
Section 8 of the Forest Acf) with respect to issues associated with the Mountain Pine Beetle
(MPB) epidemic. The aforementioned letter articulated the Crown’s objectives of ensuring
long-term economie sustainability for communities affected by the epidemic; recovering the

* greatest value from dead timber before it burns or decays, while respecting other forest
values; and conserving the long-term forest values identified in land use plans. Tam writing
to you regarding the Crown’s objectives with respect to mid-term timber supply in areas
affected by the mountain pine beetle.

The MPB infestation has had a profound impact on the timber supply outlook for the interior
of the province. In particular, forecasts of timber supply in the mid-term—the period between
the ending of the economic shelf life of killed pine and the time when the forest has re-grown
and again become merchantable—are now significantly lower than prior to the infestation.
These shortages threaten the wellbeing of forest-dependent cities and towns. The
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Jim Snetsinger, Chief Forester

Government of British Columbia is working closely with beetle action committees,
municipalities, and the private sector to diversify economies. However, for many forestry-
dependent fowns mid-term timber supply shortages could still have significant socio-
economic impacts.

During this challenging time it will be necessary to reassess management objectives and
administrative approaches that were developed when forest conditions in the province’s
interior were very different than now exist. In this reassessment it will be important to
enhance the understanding of how best to balance objectives for non-timber forest values with
objectives for timber supply to achieve a range of socio-economic benefits. It will also be
important to assess how innovative practices and incremental silviculture could mitigate mid-
term timber supply shortfalls in MPB affected arcas, and if flexibilities can be found in timber
supply administration.

During the Timber Supply Review process, in addition to the considerations included in the
July 2006 letter, I would like you to undertake analysis that can provide information on how
changes to current management practices and administration could increase mid-term timber
availability in MPB-affected areas. This information should be shared with Ministry of Forest
and Range Executive and used to inform discussions among interested parties, and considered
by appropriate land use and management decision makers. If formal changes are made to
management objectives and administration, you will be in a position to incorporate those
changes in Timber Supply Reviews and AAC determinations.

Sincerely, -

Pat Bell
Minister

pe:  Dana Hayden, Deputy Minister

Page 2 of 2
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and affiliated companies

April 27,2018

David Schwarz, RPF

District Manager, Ministry of Forest & Range
Mackenzie Forest District

1 Cicada Road Box 2260

Mackenzie BC

V0J 2C0

Dear Sir:

RE: DM Letter of Expectation DMK TSA — April 2018

In response to your letter dated April 23, 2018 we would like to re-iterate Canfor’'s commitment in
the Mackenzie TSA to prioritizing harvest of both spruce and pine beetle impacted stands to the
greatest degree possible. However, we would like to highlight the barriers and challenges we
currently face in attempting to increase the proportion of these stands in our current operational
plan.

We previously reviewed with you our rationale for how we prioritize stands for harvest and this
document is attached below. To summarize this document, we continue to plan and prioritize
our harvesting in the order below:

1) Sanitation harvest of spruce beetle in our chart areas

2) Sanitation harvest of spruce beetle in other chart areas

3) Salvage logging of both spruce and pine in our chart areas

4) Harvest of spruce beetle susceptible areas in our chart areas

5) Purchasing wood for harvest

6) Harvest of green wood stands

Using the best available data we believe that we have addressed all stands with live spruce
beetle and all spruce and pine beetle salvage stands within our chart areas that are practicable.
We have also attempted to gain access through the Mackenzie Fibre license to BCTS area where
the majority of the spruce beetle epidemic is located with very limited success. We continue to
attempt to work with BCTS to gain access to those areas that require immediate attention to
contain active beetle and to salvage both spruce and pine beetle fibre.

Currently we manage licenses totaling 1.75 million m3 of AAC and our current sawlog demand
is 1.9 million m3 for our Mackenzie sawmill and also partial volume for our Vanderhoof sawmill.
Currently we do not have enough volume available in spruce and pine beetle impacted stands
to supply our mill and this is why our current plan includes significant volume in the susceptible
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and green wood categories, which remain the lowest priority for us. It should be noted that the
majority of the green wood in our 5 year plan is outside of the southwest portion of the TSA.

Some additional challenges we face are:
e Lack of pine leading stands in our chart area, the increasingly poor fibre quality and
increased blowdown in these stands

e Other licensees operating within our chart areas, especially in the southwest corner of
the TSA

e Unreliable inventory data

e First Nations concerns and accommodations — i.e. OSP006 - a pine leading block that we
recently dropped 70,000m3 of volume due to concerns from Tsay Keh.

e Other constraints — i.e. Mischinsinlika OGMA — we attempted to salvage portions of this
heavily hit spruce beetle area but were ultimately rejected by the Region.

e Old growth deficits and retention strategies for those Landscape Units without spatial
OGMAs — i.e. Germansen Mountain Landscape unit — this retention strategy has been
submitted for close to a year and is still not approved. The blocks within this area are
pine-leading.

In regards to the spruce beetle data requested for spruce beetle stands, it is our understanding
that the recent changes we have made to the data we collect during our timber recces meets
this requirement. This was discussed in detail with Graham Burrows and Darin Hancock. If there
remain gaps in the data being required we are willing to re-visit this and modify our process.

Canfor also remains fully committed to participating with the Mackenzie Spruce Beetle Working
Group.

To conclude, Canfor is willing and able to manage more spruce and pine beetle impacted stands
given the opportunity and is working on several strategies to achieve this. If successful this
would defer some of the susceptible and green stands in our current plan. However, at this
time we must continue along a path in line with our above planning priorities to ensure a
constant flow of fibre to our facilities.

If you have any questions or concerns regarding this letter please contact the undersigned at
250-997-2629.
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Sincerely,
Canadian Forest Products Ltd.

. LL W &‘rf

L

CARMEN AUGUSTINE, rrF
Forestry Superintendent
Canadian Forest Products Ltd.

T 250-997-2629 F 250-997-2568
Carmen.augustine@canfor.com www.canfor.com
1801 Mill Road, Mackenzie, BC, V0J 2C0
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FW: Mackenzie / PG Overview Flight on July 25th

From: Schwarz, David FLNR:EX <David.Schwarz@gov.bc.ca>

To: Bichon, Ryan FLNR:EX <Ryan.Bichon@gov.bc.ca>, Hancock, Darin FLNR:EX
<Darin.Hancock@gov.bc.ca>

Sent: August 2, 2018 at 9:27:10 AM Pacific Daylight Time

Attachments: image001.jpg

Just fyi for you

David Schwarz, RPF

District Manager

Mackenzie Natural Resource District

Ministry of Forests, Lands, Natural Resource Operations and Rural Development
(250) 997-2203 (o)

(250) 997-8070 (cell)

gl Tor

BRITISH

BRr1 ] WORK UNIT
coviin - \Where ideas work

From: Preston, Andy [mailto:Andrew.Preston@canfor.com]
Sent: Thursday, August 2, 2018 8:55 AM

To: Schwarz, David FLNR:EX

Subject: FW: Mackenzie / PG Overview Flight on July 25th

FYI

As mentioned yesterday on the phone.
-aﬁ:.dy. Preciton

From: Uhrich, Kalin

Sent: July-27-18 6:40 AM

To: Diane Nicholls ; Kelly.lzzard@gov.bc.ca

Cc: Martin, Russ ; Augustine, Carmen ; Preston, Andy ; Horsnell, Kevin ; Baird, Peter
Subject: Mackenzie / PG Overview Flight on July 25th

Hi Diane, | just wanted to say on behalf of our Canfor team in Mackenzie what a pleasure it
was to have you and Kelly Izzard spend a very informative day with us, to hear about our
challenges and opportunities in Mackenzie. We are grateful for the time you were able to
spend with us and | know that you love to get out and see what’s happening on the ground
(and from the air), so hopefully you found this trip as enjoyable and informative as we did.

| thought I'd take the liberty of recapping the day and share a bit of perspective as well,
please let me know if | have not captured this accurately or if there is anything else you would
like to add.

e Diane Nicholls and Kelly Izzard, met with Russ Martin, GM North Region Woodlands and
myself in PG.

e Flew direct from PG to Mackenzie, saw evidence of significant pockets of spruce beetle
attack north of PG and west of Highway 97 (Sinclar, BCTS, Canfor) and some recent
harvesting.

e Landed in Mackenzie, met with Canfor staff - Carmen Augustine, Sara Rowe, Sara Curtis
and Andy Preston.

o Staff introductions and Russ provided a quick overview and thanks to you and
Kelly for visiting with us.
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e Carmen provided an excellent and concise power point presentation of the challenges
we face in Mackenzie. The presentation generated a lot of questions and dialogue.

e Key themes were:

o Overview of Mackenzie sawmill
o Customer focused
o Pine beetle harvest —what’s left and where, shelf life expiry, VRI unreliability
o Spruce beetle — where it is, access to harvest in non-Canfor operating areas
o Operational challenges
= Remote operations
= Shortage of contractor capacity (harvesting and hauling)
= Steep slopes
= First Nations stewardship concerns
o Canfor harvest priorities, now and in near term
o AAC non-pine partition is not feasible to meet, given our fibre needs

e Departed Mackenzie for various stops in the SW portion (Canfor operating area) to look
at dead pine stands and VRI anomalies, plus some spruce beetle blocks (AOS did not
pick these up), as well as the Finlay log transporter and Manson Dump.

e Stopped for lunch at Munro Camp, currently being dismantled for move up to Ospika

o Soup and sandwiches were great, kitchen staff very hospitable!

e Proceeded north to Eklund / Muscovite to see more dead pine stands in the Williston
Lake Trench (pine in the Trench is the hardest hit in terms of fibre quality).

e Proceeded to Ospika to view our pine beetle harvest plans there and to review First
Nations concerns and how we accommodated them.

¢ Ospika River valley — green timber, beautiful river!

e Returned south along east side of Williston Lake, crossed Peace Arm and within the
BCTS operating area, observed evidence of severe spruce beetle infestation down
virtually the entire length of the lake back to Mackenzie.

® Some evidence of salvage logging was present but much of the area remains
unaddressed to date.

e Looked at severely attacked OGMA just northeast of Mackenzie that we were not
successful in convincing Region to allow any salvage harvest; we also viewed an area
where Canfor had undertaken logging on an “UTSL” (Undeveloped TSL).

¢ Dropped Carmen off at Mackenzie, carried on back to PG.
¢ Flew Canfor’s Anzac and Table areas — spruce beetle appearing in these areas.
o Evidence of activities to address (harvesting, access being built, crews doing
layout/cruising, etc.).

¢ Flew Arctic Lake and Pacific Lake watersheds — beautiful valley! Doug Wayland our pilot,
gave an interesting account of the history of this area, explored by Alexander
Mackenzie in 1792.

e Flew TFL 30, not much evidence of spruce beetle and we have been very diligent in our
control efforts here.

e Landed in PG, the 4 of us reviewed/recapped the day and potential next steps.

Some observations, takeaways and things discussed:

¢ Canfor believes it has demonstrated that much of the remaining pine beetle stands are
largely uneconomic, especially in the south and in the Trench.

e \We agreed that the spruce beetle infestation continues to spread and areas impacted
continue to grow.

e Canfor has been largely frustrated in its attempts to harvest spruce beetle, as most of
this is in BCTS areas and remains out of reach at the moment.

o We appreciate you raising this issue with Chris Stagg, ADM and | have also
reached out again to him as well — | remain hopeful that we can find a way to
work together on addressing the problem.

e We agreed that harvesting of the timber profile is key to the long term sustainability of
the timber supply and of maximizing the AAC.

¢ You clarified that the recent CF Expectations letter for harvesting prioritization of spruce
beetle is meant to be applied in areas where spruce beetle is active and not meant to
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be applied over the entirety of the TSA (or province, since this is a provincial scope
document not just Omineca) — see profile reference below.

e We agreed (I think) that focused harvesting on forest health factors disrupts the ability
of licensees to ‘log the profile’, particularly from a species and geographic perspective
(i.e. focus on south).

e You expressed concerns about concentrating harvest in the south and what impacts this
could have from a community stability perspective — this puts a finer point on the
critical importance of harvesting the geographic profile alongside the need to
salvaging dead and dying stands.

o This is exacerbated by any harvesting of non-priority stands in the south.

e You confirmed that the AAC is not likely to be altered for at least a couple of years and in
any event cannot be done without a TSR; you further stated that there is no ability (or
appetite) to do an expedited TSR in this TSA, given the issues and challenges.

e We agreed (I think) that AAC partitions currently in place may be driving or inadvertently
influencing undesirable outcomes and are not 100% achievable.

® As CF, you are bending your mind around the utility of the existing partitions and some
options around what could/should be done, in order to ensure that long term
sustainability is not compromised — however, there is a need to balance this with the
potential to create unintended consequences or impose undue hardships on licensees
and their operations.

Diane, | am sure | have not captured everything so please feel free to chime in with whatever
observations you and Kelly had. Also, we will turn our minds to some of the weightier
questions around long term sustainability and short term measures (i.e. AAC partitions,
modelling shelf life and operability assumptions, and so forth) and | will get back to you with
some additional thoughts on this, as you contemplate these same questions as well.

Once again, thank you and Kelly very much for your interest and time. | can now say that |
have spent more time with you in the field than | have with almost anyone else this year!

Regards,

Kalin Uhrich

Chief Forester, BC

Forest Management Group Canada

Canadian Forest Products Ltd

T 250-962-3399 C 778-349-0725

kalin.uhrich@canfor.com www.canfor.com

5162 Northwood Pulp Mill Road, Prince George, BC V2L 4W2

Canfor Legal Disclaimer: This e-mail and any attachment(s) are confidential. If you are not the intended
recipient, please notify the sender immediately by return e-mail, delete this e-mail and do not copy, use or
disclose it to any other person.
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FW: Partition data, Results and Presentation_2017/2018

From: Bichon, Ryan FLNR:EX <Ryan.Bichon@gov.bc.ca>

To: Bambrick, Elaine FLNR:EX <Elaine.Bambrick@gov.bc.ca>
Sent: December 10, 2018 at 10:56:01 AM Pacific Standard Time
Attachments: mkz2018_Combined_sx_beetle_FLNORD copy.xlsx,

master_copy_mkz_tsa vol 2018 review_vol_change 09 10 2018.xlsx, 2017 — 2018
Mackenzie Partition Results.pdf
Hi Elaine,

As requested, here is info from Terry Lazaruk.

Ryan Bichon

Resource Operations Manager
FLNRORD Mackenzie District
250-997-2269 office

From: Lazaruk, Terry [mailto:Terry.Lazaruk@canfor.com]

Sent: Friday, November 9, 2018 8:02 AM

To: Hancock, Darin FLNR:EX; Bichon, Ryan FLNR:EX

Cc: XT:Hodder, Cheryl FLNR:IN; 'prakochy@forsite.ca'; Dave Watt; XT:Preston, Andrew FLNR:IN; XT:Augustine, Carmen
FLNR:IN; John-Paul Wenger (jwenger@kdIgroup.net); XT:Baird, Peter FLNR:IN; XT:Uhrich, Kalin FLNR:IN

Subject: Partition data, Results and Presentation_2017/2018

Hi Group,

Attached is the presentation from yesterday’s meeting along with the standard partition report with the new addition
for this year, the Sx beetle data set which includes a couple of summaries.
A couple of key notes that are not included in the above:
- MPB attack levels were extrapolated from Conifex and Chucho data. Next year, all Licensees will be providing
this data as part of the ‘attacked volume report’
- Only sx beetle attack data is available for this last reporting period, as we did not have a standardized approach
to collecting the data up to this point.

If there are any questions as you go through the results, please let me know.

Terry Lazaruk, RPF
Strategic Planning Coordinator
Canfor Woodlands

Canadian Forest Products Ltd.

T 250-567-8260 C 250-570-8444 F 250-567-3911
Terry.Lazaruk@canfor.com www.canfor.com
1399 Bearhead rd, Vanderhoof, BC, V0J 3A0

Canfor Legal Disclaimer: This e-mail and any attachment(s) are confidential. If you are not the intended
recipient, please notify the sender immediately by return e-mail, delete this e-mail and do not copy, use or
disclose it to any other person.
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2017 - 2018 Mackenzie
Partition Results

Including Sx Beetle updates associated with reporting period
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Quick Background

» Reporting period : April 1, 2017 to March 31, 2018, where
Harvest is completed
» Data collected/reported:
» VRI volumes by species
» Gross Cruise Volumes by Species
» Cruise Volumes net pre-beetle DWB by species

» Gross Cruise volumes for Partition zones (South, and Total) where
» Pine <50% of total Gross Cruise Volume

» All volume from those blocks contributes towards partition limits
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Key Factors

» Initial shift in operation focus

» Operating areas not providing equal opportunity to target ‘the right’
stands

» Steps were taken to address this, however it took time

» These were temporary in nature meant to address MPB volume

» Introduction of Sx Beetle (2016/2017)
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Previous Results (Partition)
Targets: South 350,000 m3 TSA: 950,000 m?3

» 2015 - 2016:
» Total TSA - 1,450,383 m?
» South Zone - 1,179,282 m?

» 2016 - 2017 (at this time Sx beetle harvest started):
» Total TSA - 783,141 m3
» South Zone - 488,161 m?
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Results (Partition)
Limits: South 350,000 m3 TSA: 950,000 m3

» 2017 - 2018 Results:
» Total TSA - 1,704,590 m3 of non-pine leading block volume

» South Zone - 1,147,611 m?3 of non-pine leading block volume

» In addressing Sx beetle attacked stands, blocks where the attacked Sx volume is
>9% green attack, the total blocks volume should be partition exempt.

» Impact:
» TSA: 1,704,590 m?3 subtract 904,726 m3 = 799,864 m3 (Green attack >9%)
» All attack levels, subtract 1,066,293m? = 638,297 m3

» South Zone: 1,147,611 m?3 subtract 648,519 m3 = 499,092 m3 (Green attack >9%)
» All attack levels, subtract 739,480 m3 = 408,131 m?
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Sx Beetle Blocks

» Total of 261 blocks harvested in TSA during reporting period
» 174 (67%) had some level of Sx beetle attack (TSA)

» 112 of 179 (63%) in the South Zone had some level of Sx beetle
attack

» Average % of attacked volume for blocks with 5x beetle attack: |
» TSA: 45% of total volume (includes Sx and Pine attack) \

» South Zone: 43% of total volume (includes Sx and Pine attack)
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Take away messages

» With the introduction of Sx beetle, existing partition isn’t aligning with harvest
priorities

» Total Dead harvested across TSA: 50% (2,101,829 m?3)
» Total Dead harvested within South Zone: 50% (1,363,575 m3)

» When we account for the blocks with >9% of the Sx volume that is attacked, the total
volumes start to align with Partition limits:

» TSA: 799,864 m3 (Green attack >9%) versus 950,000 m3 limit
» All attack levels (>9%) removed: 638,297 m?3

» South Zone: 499,092 m3 (Green attack >9%) versus 300,000 m3 limit
» All attack levels (>9%) removed: 408,131 m?
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Scammell, Nancy E FLNR:EX

i —
From: Mackenzie District Office, Forests FLNR:EX
To: Martin, Russ FLNRIIN; XT:Augustine, Carmen FLNRIN; XT:McLellan, Andrew FLNR:N;

XT:Hodder, Cheryl FLNRIN; BQuick@mackenziefibre.com; XT:Perdue, Doug FLNRIN;
Stratton, Len D FLNR:EX; Greenfield, Jeremy A FLNR:EX; XT:Rakochy, Patience FLNRIN

Cc: Nicholls, Diane R FLNR:EX; Rawling, Greg FLNR:EX; Van Dolah, David FLNR:EX; Huybers,
John FLNR:EX; Robert, Jeanne FLNR:EX

Subject: DM Letter of Expectation DMK TSA - April 2018

Attachments: Scan_20180423.pdf

Please see attached letter from David Schwarz, Mackenzie Natural Resource District Manager.
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File: 18810-01
April 23, 2018
EMAILED

To: Mackenzie Natural Resource District Major Licensees

Re: Mackenzie TSA — Chief Forester TSR Determination

The purpose of this letter is to reconfirm the Mackenzie TSA AAC Determination along with
my expectations for meeting the components of it. The AAC Determination in November,
2014 set the cut for the Mackenzie TSA at 4.5 million m3 with the expectation to focus on
mountain pine beetle impacted stands (greater than 70 percent pine). The Determination also
included a non-pine partition of 950,000 m3 which was divided into 300,000 m3 from the
southwest portion of the TSA and the remaining 650,000 m3 from elsewhere in the TSA.

As a result of the spruce beetle outbreak, timber harvesting has shifted towards non-pine
leading stands and harvesting in the non-pine partition, especially in the SW partition area, far
exceeds the Chief Forester’s (CF) Determination. This has resulted in pressure on the
midterm timber supply. We need operations to focus on spruce beetle impacted stands and
minimize harvesting non-attacked spruce in order to protect the mid-term timber supply. Our
common goal should be the reduction of live beetle populations and capturing the value of
older attacked stands.

It is my expectation the prioritization of harvest will focus on mountain pine beetle salvage
and spruce beetle impacted stands. In order to demonstrate that a stand has been significantly
impacted by spruce beetle, the necessary spruce beetle data must be provided to corroborate
this. Cutting permits supported by beetle data will demonstrate that harvest of non-attacked
spruce is being minimized. 1 recommend the Spruce Beetle Ground Survey Guidelines for the
Omineca and North East Regions BC MFLNRORD as the information required for my
consideration.

It is my continued expectation the Mackenzie Spruce Beetle Working Group will have an
operational focus to proactively manage the spruce beetle outbreak in a coordinated fashion to
maintain ecosystem function, recognize the CF Determination and protect the midterm timber
supply within the Mackenzie Timber Supply Area.

Page 1 of 2
Ministry of Forests, Lands, Mackenzie Natural Location: Mailing Address:
Natural Resource Operations Resource District 1 Cicada Road Box 2260
and Rural Development Mackenzic, BC Mackenzie, BC V0] 2C0
Tek: (250) 997-2200
Fax: (250) 997-2236
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Mackenzie Natural Resou  District Major Licensees

Should you have further questions regarding my expectations concerning our goal of
recognizing the CF Determination requirements, please contact David Schwarz at 250-997-

2203 or email david.schwarz@gov.bc.ca.

-~ Yours truly,
D6 2

David G. Schwarz, RPF
District Manager
Mackenzie Natural Resource District

Cc: Dianne Nicholls, Assistant Deputy Minister and Chief Forester
Greg Rawling, Regional Executive Director, Omineca Region
David Van Dolah, District Manager, Stuart Nechako District
John Huybers, District Manager, Prince George Forest District
Darin Hancock, Resource Manager, Mackenzie Natural Resource District

Jeanne Robert, Forest Entomologist, Omineca Region

Page 2 of 2
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Mackenzie TSA Steering Committee
Minutes
May 31, 2018
1:00 - 3:00 P.M.
MFLNRO Mackenzie Office, Nelson Boardroom

Attendees: David Schwarz, Quinton Hayward, Ryan Bichon, Darin Hancock, Dave Watt, Patience
Rakochy, Cheryl Hodder.
Via Conference Call: Jeremy Greenfield, Russ Martin, Brian Quick, Dan Turner

March 7, 2018 Minutes and Action Items — reviewed

Action Item — Quinton to provide a guideline/reference document for other licensees regarding fibre
opportunities — in Progress

Timber Management Goals, Objectives & Targets (TSA) — Dan Turner

e Version 2 —targets become more measurable/verifiable

* Timber objectives only

e Targets are aimed at provincial and local (TSA) levels; local target reports are “one size fits all”
and may not be relevant in every TSA.

e The Chief Forester’s expectation is that reports provide, at a high level, annual updates on key
timber measures that impact AAC. This assists the CF and helps avoid surprises with respect to
TSR.

e The next Version will be released in early-mid July, for the past 5 or 10 year timeframe
(depending on the data presented).

e Are there other targets we would like to see reported? Dan welcomes feedback.

Action Items — Darin to follow-up with report details and links to Mackenzie ISS, and to lead other
targets to be reported

Forestry Committee — Ryan

Updates:
o Haul speed matrix — more changes coming soon
¢ OGMA —taking too long to have permits approved in these areas. Looking at ways to resolve this
e LOWG - the accuracy of data since 2013, particularly in the Clearwater, is in question. Work is
ongoing to rectify this.
® Ongoing discussions regarding beetle management and expectations
¢ Communication of DM expectations regarding road maintenance during breakup
e Cruising and timber typing —more discussion to come regarding FN rationales
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LOWG update — Patience

¢ Meeting occurred yesterday, Patience is the new chair (2 year term)
e 2016-2017 data output was incorrect — data will be sent to a 3" party (FES) to re-do the analysis.

e Data to be run this summer, may be that in earlier outputs the Old growth and Old interior data
columns were flipped

e The 2013 CFLB data is very different from 2014, this may also be part of the issue

e Canfor and Conifex will be running Clearwater data independently to determine accuracy

Spruce Beetle Working Group — David

* Questions have been raised regarding the effectiveness of the Sx beetle working groups. There
are currently 3 groups and lots of duplication.

e Expect to see changes to district tables. Potentially have one Omineca group that meets in the
fall and provides the higher level direction/guidance

e David wants to see the DMK group be more effective with respect to day to day operations and
planning.

Mackenzie Stewardship Initiative — Darin

e MSI—now called ISS type 4 is complete, and data is available on the FTP site.

e Would be a good venue to look deeper into the data Dan Turner presented, compare data.

e Includes an implementation plan with a smaller group trying to figure out how to integrate this
plan into day-to-day management.

e Darin will keep TSA group informed as this initiative moves forward

Action Items - Darin to send FTP site link to the group.

- Licensees to read, review the TSA Implementation Plan and Tactical Plan
- Darin to link to Mackenzie Timber Management Objectives Report

Partition outside SW area of TSA - David

e Do not want to be in the same situation outside the SW as we have seen in the SW.
e Request licensees act in a coordinated manner to achieve the partition targets in the rest of the
TSA.

Action Item: create a licensee action plan that illustrates how partition targets are being achieved — All
Licensees

Action Item: Set up a meeting to facilitate this discussion - Cheryl

Next Meeting - July 18, 2018
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July, 2015

Summary of Harvested Volumes by Cutkiock [Vakimes are VAkbased), for year ending March 31st 2015 (2014 Analysis): Nov 1, 2014 to March 31, 2015

Utilizatian Levels: 12 5cm far ing, 17.5cm for Non-Fing

WRI IFventory Volumes (m3)

VRI Inventory Vilumes (%)

‘Species Manitoring 2014_2015

Grass Cruise Net of DWE 1 [m3)

Gross Cruise Met of DWB 1 [%)

Gross Cruise m3 blocks where pine s <50%

[appiies to Partition Limit in South zone

| Apphes to Partition Limit Total

South  Licensas Ping Balsam Fir spruce Othar Total Ping  Balam  Fir  Spruce  Other  Tatal Ping Balam _ Fr uce Firw Balsam Fr Spruce Ping  Bakam  Fir  Spruce Ping Balsam ruce___Total Nan-Pine

[owe 1 157 164 a |
¥ BCTS 541077 570 108,366 52,014 80,027 E % % 1% 1% 100 524437 127851 2 442,100 106,716 . 202853 SEEIN 130K 000N 2699 77750 55704 126,824 260,281
¥ Canfor 133,126 19,728 107,231 25339 285,324 ATH kL] % =% % 1005 103,847 A5,636 - 7,543 38,152 - 96,075 HATR  17.20% 000%  43R% 75,145 43,125 92,142 210,412
¥ KNRA 17691 24 7,663 1,402 27,561 4% £ o% % % 100% 15450 4300 . 11,569 13,058 3,59 . 10852 4TAEN 1307 000N 3048 5,735 3,546 7,108 20,350
¥ Chu Cho 16490 22,190 . 56,117 180 44,937 1% m % = % 100 102 sess3 53,617 5,283 47,529 . 49,884 EIOW  SA5EE 000N 46T4% 19,133 16,256 35,369
¥ Canifex 82,338 12,930 4,387 52,209 2048 154,514 4% % % % 1% 1000 78,644 35439 - 66,550 6,297 o627 . 61,852 4ZDI%  1B.7TR 000% % 26,166 32778 53,091 112,035
¥ MackFibre 16,558 407 3,509 1053 21,508 T % % 16% 5% 100 33,652 5,266 - B838 28,369 4,400 - 8219 6921%  10.74% 000%  05% - - - -
¥ All Licensees 807,861 94,749 4,387 335,096 121,897 1,563,981 % ™ [ % 9% 100% TET,082 275,145 - A62,102 B46,650 30,00 . 429,755 4950 17.61% 000% 3290 188,800 154,285 295,422 638,507

[owe1 157 164 [
N BCTS 109,882 53 . 19,010 14,471 143,421 T o% o% 1% 0% 100% 112453 3,308 . 37,748 54,832 2,765 . W7 TIAEN 20BN 000N J6ASH 14322 1316 14,495 31,184
N Canfar a o o . - . .
N KNRA a o - o - - - -
N Thu Che a o - o - - - -
N Canifax o o . o . . .
N MackFibre ] 1 - 1 - - - -
¥ All Licensass 109,882 53 . 19,010 14,471 143,421 T o% o% 1% 0% 100% 112493 3308 o 37749 54,832 2,765 . I[IO7  TIAEN 20BN 000N J6ASH 14,522 1916 14,88 31,164

669,691
L
VRI Inwentory Volumes (%) ‘Gross Cruise m3 ‘Gross Cruise Net of DWE 1 (%)
879,575 178453 L 09,851
TsA All Licences 917,743 94,807 4387 358,106 136368 1507412 BOB  E3K 03X 235K 90K 100.0% 531% 168N 0.0% ELE 741,482 732,787 4E4361 BLEN  163% 0O 323%
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‘Species Manitoring 2015_2016

June, 2016
Summary of Harvested Volumes by Cutblock [Volumes are VRI-based), for year ending March 31st 2016 (2015 Analysis): April 1, 2005 to March 31, 2016
Utikzation Levels: 12 Sem for Pine, 17.5cm for Non-Pine

VRI Invertary Vohumes (m3} VRl Invertary Volumes (%) ‘Gross Craise m3 Grass Cruise Net of DWE 1 (m3) Grass Cruise Net of DWE 1 %) Grass Cruise m3 blocks where pine is <50%

South Licensee Pine Balsam Fir Spruce. Other Tatal PFine Balsam Far Spruce  Other Total Pine Balsam Fir Spruce PFine Balsam Fir Spruce Pine Balsam Far Spruce. Pine Balsam Fir Spruce  Total Non-Pine.

[owe 1 157 164 [0 7]
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¥ Mack#ibre - . - - -
A All Licensees 2,247,387 204,340 - B67,530 247574 3367902 6T % % 20% ™ 100% 2,458,029 523,981 1044641 2,105,838 a3g048 . 971,516 SHS0E  124E%  DOOW  ITESE 239,515 362,048 - 577,318 179,282 |Appkes to Pantiticn Limit in South zone

[DWS 1 15.7 164
N BLTS 218,541 17968 83272 32,487 352 BEE [ 5% % 24% e 100% 3438 38,714 133,682 230,506 33201 - 124,324 S940%  ES56%  0O0M  3LO04W 23,846 30,711 . 71,261 125,818
N Canfar 503 400 1477 - 6,890 TI% % % A% % 100% 5018 1818 3767 4,230 2,356 - 3,503 a1sa% HAEE 000 MK 5,018 1818 - 3,767 11,603
N 1Feathers - . . . . . . -
N Thu Che 3423 5,774 o 17.725 46 26,969 4574 12493 15,569 3,856 10,444 - 14,479 1340%  Mh20K 0% s0a% 4,574 12493 - 15,569 32,636
N Canifex 453,050 10,817 100980 26,520 532,767 s = % 1% i 100% 458,960 54432 . 155,440 385,903 45,505 - 134,559 ETOEX  TEEE  DOOW  IS.05% 35,371 16,815 48,858 101,044
N MackFibre - - - - - - - - |
N All Licensees £80,426 34,359 o 204,454 59,453 979,253 L= a% % 21% &% 100% 741987 109,457 - 308458 625,435 91,506 - 285,856 E231% 912 0O0M  ZESER 58,809 E2H3T - 139,455 271,101

1,450,383 |appbes o Fantiticn Limit Total
L |
VRI Invertory Volumas (%) ‘Gross Crutse m3 Grass Cruise Net of DWE 1 (%)
3,280,006 633,438 L] 1,353,099 2,751,333 529,554 o 1,258,382
TsA Al Licences 2,927,824 39,899 o 872,084 307427 4347195 E7.3% 558  O.0%  204% 7% 100.0% BLO% [EEC I Y 259K B04%  ILTE  0OW  27.8%
Page 2

Page 72 of 79 FNR-2022-20086



P

S L2017

e vkt 31 .
[ — e oem e L Py N " L Pm e w
ﬂ
roam i T T A [T [ mEE - WAW aus we e R [T = mmam
P e aw m e me oTe e s om0 e e e nm e A T moa man e
P meem wm mm ux om o omm am am ma e . i naes o - e mas wus  wem s e nna =m
ER e P wam mm . wah s B - [T TSP ———— i Wi e
C—T— w T T T T Y ww - owm ae [T N
W Em e . R - L I ame - wm wem o un wm o mee T am T g
W w . . . R om ow om W - - o e ww e swe -
M Omom am wm & mes @ o W o owe am e e e I am am T aam
W ok mame s s U R - - uma wun s ama mrw e wm e an 1ne v
PR - - N N
C—T T B T T TR T T T T THma  WLOE . RN me Mm - B o ne e o Ame wam - e
[T st s s et o 1 [

AnbEs MmN 8 PSR LMED mus 8 Taar

T— s e © ime MR LMHL e AR BB W e wae [T T s e oum em Be

Page 73 of 79 FNR-2022-20086



a dre1, e
UbScsorLevet: L2 irs e Pone, 175 foe e P
i imvsrazey Vobamat il [T —— Groan Crdse ma pay m
S e L " e Ot ot Mo Pabe Pr Sewe O Teie e Baem  Fe G Per  Bewn Pro S Pes  Pabws e g Vol e
i ueE sssw - HAM MBI MeMD A% L% 0% M% % lom WL DR - IMSE ImMS L% - BBSEL DS WS LEm 30MN [T e 28,970
. s pom . mal® NS LIEEE WM LM R oam N WM THLME IR 3 MEWD SDAM LSLME 3 ATLITT M ILEW DR 10NN meaEr 11am 3 amm 616,385
v momom o o om . .. .
" T mam LM R MW P N W MR e R L FETT el s
" 13w - HRam B3 MOM0 s 64 0% 4 % lom LN BTE - UDE4 B HSSL - . ugmr s s e
v s mmam T mmm wLm imem e 0w ;o @w lzmma smam 3 T LT | srober Pt Lt b o somn
" (=3 man mam - M MTM MM B% L% 0% 41% 9% lom T mml . DTWE AR TN - [ T2 T3 0,172
" T A ] . . . o
" A Fatbars
" thatm . . . . . o o o . . - . .
" et g e - LI ERME EIIE 4 6 0% A% B L MESTE GNAE . MIZM SR WOSE - MANE e aam sam dues CEE T e 17
" Umires . - -
v HiLremen Az T T amms mee imesm G % 0w e S THEA ImTes . GmIm SmAID PSS . B3N mw Dom DR DAER ueT aam . mman SEEATY
ey Y (51 Groun Zrase 3 Grmua e Mo SWL )
2 wLes 3 mwEm Lmems mime 3 s
L RTTe— taman ©LAMNEE BNAMM AWM ELTR IER O0W SR ATe s e jadm e RReR AEm A e

Page 74 of 79 FNR-2022-20086



[ — . Tetn [ [T [ T I - P e s s
——— — 1
v e S am man weom m omw w o we mm . w i [Ty o) am
. we I o om w om e mE v amam mes g Wy wms s e wsmse
freey w um . ama o e wm - s
' exe © o mam e [ T TR W - mew = Jre—— o e ey
. e =T o om w au% s we B - s e [T wm? ammm e parey
T Smmr mGm G amammm wwow m i w w=m GmnT Lma 1 amLm  mos s e
wooem oW om o o we T o e wmam
u P ™ e am [rep—- a ey
PR ey am - e D . i mae e e e (e nam @ an
PR - mmr WE MW B LN e xe s mEme - mee om oo e ey s 1m
T =T O [T R TR R T wm - T T [
e vkt 31 s b o s et of b
Anbw G 5 oean
T MR M A0 LM ML L B TR BN R R e [ T 5oumml e me e me

Page 75 of 79 FNR-2022-20086



@
jotmare  Ugenss  Perme ook | Green  Red  Geey | GromBl{md)  GrowSx|ml)  Total(ml)  Green®  Red%  Gy®  Patitonfone  PI% TobdDeadx  fesdSeinbincs Sdeadal  wnlwedaw %o that s ttacked
BLTE ABESal  TACOOI s 0 Loal ‘Creise data 54 15345 783 13634 L T Herih E 424557 E E 00001378 E
ARSIl TACOO [} [ Credse data £ 1548 oooW o ST Horth "% 345302 1 3 0000107729 5%
ncrs AmIEN WO aEMs 0 Imas Cretsn data 14w 0 am e Herth o T3 AT B s nocGRaHL s
Bers AnlgE) WSS o 0 s reiva data s o oo amw aaw Nerth s T21.1880 = 260 0000 1ECR) ax
BT 4 ] ] ] Creisa data 10835 6 LT T T T Sauth e ] T o
BCTS anims 2 ] ] o Credse data 2 L T T Sauth 7 ] % o
ampe T ] 0w Cretsn data s comsnmw TImw sauth o ANy ™ ™ noo TG d
Bers anyra nr o o o reiva data ™ oo ams o Sauth o ] " o8
BLTE A 36 EE 0 MEIME Creisa data 1063 235 16N 0NN asm Sauth S 316918 L am 0000535679 1%
BCTS ATlGE WIS 4RA55E5 0 Za9ged Credse data 13360 263 ERC T T I Horth B 314555 1% e COOLEL e
ncrs ABIIGE WMD) Wam 0 msme Cretia data s m wWm% oo sam Herth 7 1A08 Bl % nooier %
Bers AndeE  wwDEs [] o o reiva data auss LT T Nerth e ] a1 o8
AN WKISE WSS 0 15303 Creisa data 3624 E T T Herih B e L e TATIE0E m-
BCTS AT WIS MsTIe 0 Fam Credse data 135 2 110 0N A Horth s T00m ES 5% 0000225082 ™
sz m L] ] o Cretia data w110 m comsnmw oo sauth rn ] s 0%
Bers ann s o o o reiva data 1 L T T Sauth e o Ten o8
ASNEl  NATIOLY [ ] o Creisa data 156t 0 L T T T Sauth B [ % o
BCTS anaay MmO amsam Credse data 4550 1461 1 DN 3w Sauth E 513485 L E 000231355 N
sz L L) 0 mans Cretia data e s comsnmw asm sauth amn m s " % nooiseaT ax
Bers Ay 1y ] 0 lamare reiva data 4147 2m L T T Sauth IS 13 " e s 1
BLTE Az 150 MO 0 ITLSES Creisa data 4161 5143 a5 oM oS3 Sauth e 4118738 E m 0000049085 a
BCTS a3 1 mesl 0 TEmR Credse data 13980 am 430%  nmN 2o Sauth I 1845154 " 1% 0006261535 E
ncrs szl 5 L] ] o Cretia data i m oo oom sauth il L] By
Bers ams am w0 sEoeR reiva data sunEa M T R am Sauth s 1719688 1" ™ notmsLy r
[T ] ] ) Creisa data 7635 LT T Sauth e ] T o
BCTS ] ] ] o Credse data w18 136 oooW o oo sauth 2% ] 3% 0%
AT T 0 [T Cretia data s o comsnmw o sauth s 117728 ™ e noAIEm auw
Bers anigas 4me WAL 0 HOSHE reiva data s a1 T T Sauth 1 136468 E 19 "
ASIGE 406 ] 0 1mes Creisa data w37 [ o00W 0N LS Sauth s 13086 1" 2% 000010455 E
BCTS AT G0 0 [ Credse data Tman 2137 oomW nmow 2aE Sauth B L) ™ 546 oo 2
AmT o Gom WA 0 s Cretia data 19 17z ST 0N A sauth 37 oIS ™ il nmaeso s
Bers anara om [] [ reiva data sy Lr T ) Sauth T " Bax oLz ax
BLTE anzad asg ] ] ] Creisa data 2000 8535 L T T Sauth 2% ] 2 o
BCTS andaas 59 0 ] o Credse data a1 2045 oomW oM oo Sauth 2% ] % o
ncrs e 1 B R Cretia data fd i T sauth s s o e noaTmsn ™
Bers anand H mwes 0 mEEs reiva data 58 Ben 1w ook o Sauth E S0 i 1 noEENS 1
AMELD DO MOANE 0 BALABET Creisa data 616 1160 145W 0N 163N Sauth ] 1062 3341 i ) 0000330963 1
BCTS AMEL WIS WS 0 ] Credse data 7T Z1] 13 00N oo Sauth e 1681066 " E nooaL1s0a N
ncrs ABGLS 0T ] 0w Cretia data e o omex e sauth i ] " T oo k]
Bers et BHESIM 0 MESESLE reiva data ] amn s noox dras Herth E 112 190 245 e nooEInM s
BLTE AMEN  SCTOO SARTEN 0 GTSTIS Creisa data 541 2004 1AW 00N 14T Herth e 15451 188 % D00xsEas 5%
BCTS amE an [} ] o Credse data a1 133 oo oo Sauth ™ ] % o
asiETrma ] ] ° Cretia data a1 oo oom sauth L ] R
Bers angas 4mr o 0 EEME reiva data 260 taar oo aaw LI Sauth E] e [ " [Ty E
BLTE AnE7] 5 ] ] o Creisa data 3351 # 000N o oo Sauth B ] % o
BCTS amETT T ] ] o Credse data 104 oooW o oo Sauth = ] B 0%
ncrs asizr L] ] o Cretia data ) ™ comsonmw oo sauth wrs ] oy o
Bers Ang7) " o o o reiva data 410 0 CoR nmew oo Sauth i ] 1 o8
BLTE AnE7T ) mENE 0 o Creisa data 13619 1084 10EW 00N 0o Sauth B 31626 " EE 0.05ESEG 1%
a7y 61 ] ] o Credse data 1535 L L T T Sauth 18% ] 1% o
ncrs AT WO WOIM 0 MM Cretia data 2013 WAoo s sauth o i 1 o oo e
Cosfr  ALizd [ 410 s 60 nms Cretm 5247 13602 wms ows 4 Sauth " 7064512 " 158 [ s
Castor  ALSI o 1418 oo oo Cretse 19625 1812 DN 00T H0AOW Sauth 6% 3364336 ] e 0001436506 s
Cofor ALsIS 55 1589 oo on s Cratee 2865 DOON OOTE 1970% Sauth 2% 730383 EY I8 0nIEE 5%
Casar A3 o1 3 oo on LL] Creta Tsg N coms oo sauth W u e 0%
Cashr AL or 40 o R Cret 2621 sy amA oo 3sm Sauth e sz S s 000440 2w
Castor  ALSI B mH M3 00 IR Cretse 3451 SEN O00W  GEOW Sauth 51 4551 L a5 00136 7%
Cofor ALsIS B B 1] o s Cratee 3004 DOON OOTE a50% Sauth B 365035 E E 0001551004 E
Casar A3 o7 ssan oo on LL] Cratua misn any QN coms oo sauth ™ [ Ll 0%
Cosfr  ALizd or L T - I 1] Cret 4845 thEE Lok ook Asm Sauth [ w152 = o [ re
Castor  ALSI G 65 HEE 00 U5E Cretse 130084 154183 oo 70 Sauth . 617 E E 00T Er
Cofor ALsIS G4 6766 oo oo oo Cratee 66 =4 DON oOTK 000w Sauth B ] 5% 0%
Casar A3 @3 ums oo on oo Cratua w1 N ooms oo sauth 10 ] %
Cosfr  ALizd cr msmE oo oo 0o Cret sman MK oo oo Sauth T o 6 o8
Castor  ALSI GBI B SB6 00 g Cretse ST SEN O00W  000W Sauth 5% s E o 00001 E
Cofor ALsIS [T ] oo a0 Cratee w112 269 DN 0OTK 000% Sauth B ] % 0%
Casar A3 o4 MBI 3m3 00 I Cratua anma % com aams sauth s arIne s s noonis L
Castizr B BN M2 00 17 Cret 160421 ey ABMON GR AD Sauth b 2260 5801 i oS 51
Castor  ALSI 0 BRI 1865 00 1366 Cretse et It IEN 0K 530 Sauth E 30060247 5% 7% 0031 s
Cofor ALsIS 66 BDR 35 00 GRS Cratse o556 7 SEI33 ITEE 00 T Sauth aww 61407 16% 0% 0006113555 4w
Casar A3 1 memm o s o0 aas Creta 1mnz B Fa0% com nams sauth s 505 1 an DI s
Castizr o eam um: oo 6 Cret 5 *® ) Sauth P e e 2w 2 oo 1
Castor  ALSI B2 B 4431 00 A0 Cretse N 000N A0 Sauth o T % % 0000374039 %
Cofor ALsIS 6L BNDG 2607 00 aET Cratee wsLE 2918 WIN G0N 530N sauth 1 ECr] 3% ™ 00037 T
Casar A3 M MeDT W 00 WD Cratua suna ann SPON OOMR GAME sauth am s s an Nz o
Cosfr  ALizd 1 Bamst EL9 60 [ Cret easaE e T oors oo Sauth B e 18 M oEEaLT "
Castor  ALSI GBI BROS2 15 00 g Cretse aa1ms 12 WIN oW 000 Sauth T 1585238 E 6a% DO01BILE 18
Cofor ALsIS Bl Bmms 00 o0 4nz Cratee 863 2 DON oorK 730 Sauth B o231 " o D003AIE ™
Casar A3 MmN 383 00 LS Cratua s s LEN oOme A sauth s EE £ a Do s
[ @ emss oo oo Cret 262 amK oo o Sauth o ] e o8
Castr  ABTRE o BusE 00 oo g Cretse 170 S DN 00T 000W Sauth e ] BN o
Cotr  ABTI o0 BsE o0 oo oo Cratee 1766 1635 DOON OOTE 000% Sauth Bl ] % o
Casdor TS o wmsw o on oo Creta 5 uza QN ooms oo sauth ™ 0 s 0%
[ me eaEm e oo 0o Cret 21 5062 ) Sauth i T ES s o010 s
Castr  ABTRE o0 BT o oo g Cretse 1366E6 2877 DN 00T 000W Sauth T ] 6% o
Cotr  ABTI o BT a0 oo oo Cratee 5599 n DOON OOTE 000% Sauth e ] % o
Casdor TS o wmsm oo on oo Cratua WAz war N ooms oo sauth L ] % o
[ T oo [ Cret 13 127 ama oo o Sauth T ] Bax o8
Castr  ABTRE w W o0 4as Cretse 5195 25717 LE O00W A50W Sauth 4 61003 E B 0000572966 E
Cotr  ABTI w o on uET Cratee 652 151 DOON  OOTE 900% Sauth a 121363 ™ 1% n0omIIs a
Casar A3 1 pemT JMA o0 e Cratua i o 0% oo s sauth ™ L] ™ " noeEEz ™
[ o ba msa oo s Cret ai0s se0L6 ) Sauth 1 605K e Fe oosLEL aa
Castr  ABTRE o pan oo oo g Cretse B DN 00T 000W Sauth o [] ™ o
Cosfr  ALsIS 1 psnE oo on e Cratee a9 77 DOON OOTE 870% Sauth L 576375 ™ % 0000455099 9%
Casar A3 €7 eM  MeI o0 mamd Cratua e msax T sauth s T s % nooaLIu s
Castizr 4 eacE 44 o0 s80 Cret s arwx oW 4am Sauth e [ 1 6 000152872 4
Castor  ALSI 7 EoE @6 00 1 Cretse 705 o 1N O00W  LADW Sauth T 1917168 I % 010509083 =
Cofor ALsIS o7 mem oo oo oo Cratee BE516 25 DOON OOTR 000% Sauth T 0 6% o
[ ] % fuom ams oo oo Cratua Ty mz O% oo oo sauth s 7 L] =% nmaI bl
Cosfr  ALizd o maem oo oo 0o Cret pr ma ama oo o Sauth 6r ] s o8
Castor  ALSI o6 Eesl 0o oo g Cretse 45026 DN 00T 000W Sauth Bt ] % o
Cofor ALsIS o6 Eewsl 00 oo L] Cratee 136658 a4 DOON OOTR 000% Sauth T [ % o
[ ] on e oo oo san Cretu 33 QN ooms 7am sauth s EEL] ™ =% L a
Cosfr  ALizd r omaes oo oo [ Cret ams amA oo oo Sauth £ ] T o8
Castor  ALSI 7 EMSs Es5 00 g Cretse 2012 40N 00T 000W Sauth T e " 6E% 000031910 E
Cofor ALsIS 7 Ees 00 oo oo Cratee 51953 DOON OOTE 000% Sauth T ] % o
[ ] 7 e oo oo oo Cratua i oo oom oo sauth s ] oy o
Cashr AL o eace oo oo 0o Cret sar amA oo o Sauth e ] B s
Castor  ALSI G EeE 00 o0 s Cretse 104 s DOON 00T 1530W Sauth a5 1414838 Y e 0000534179 1%
Cofor ALsIS om0 oo L Cratee 6102 DOON OOTE 000% Sauth B ] % o
[ ] o mem oo o0 7sE Cratua ] QN oome GEm sauth " a0 ™ % nmszaTE ™
Cosfr  ALizd c Eom oo oo nsE Cret sase MmN oo GEM Sauth s 1826 15 T nmsTE "
Castor  ALSI G0 B 0 oo [ Cretse sa3an LON 00T 000W Sauth s [] % o
Cofor ALsIS G EKOW  ILES 00 B Cratee T 2935 WIN 00N 1560R Sauth B2 305 0761 m ax 0002758661 1%
Casar A3 a1 rkem on oo Cratua W% 0O oo sauth o ]
Castizr 2 Ecet  &ma 00 mES Cret rey M0 0N Gws 2 Sauth 1 preeren i 50 [T s
Castor  ALSI o6 e 0o oo [ Cretse sE24 DN 00T 000W Sauth T ] % o
Cofor ALsIS G GBI 00 o0 BT Cratee s 121 DOON OOTE a20% Sauth 6 BLLE9I6 " 57% 00150155 "%
Casar A3 &1 Goon oo on oo Cratua " a6z N coms oo sauth " L] B 0%
Castizr ez oo oo e Cret oze 568 ama oo 03 Sauth T s21 681 = 6ax 000484006 s
Castor  ALSI tEl BT 0o oo [ Cretse 13087 9613 DN 00T 000W Sauth E ] an o
Cofor ALsIS W7 HDWOE 00 o0 Cratee a5 k) DOON OOTE LS0% Sauth £ anL0sa " E 0003156363 El
Casar A3 WM WDOeS ETIE 00 TiMT Cratua a5 e LN oom 1Lam sauth ™ nan e 1% nocnana s
Cosfr  ALizd HM HDUWNGE  dms 00 mm Cret a1 2008 LON oors e Sauth = 2106 = " ncurzIT [
Castor  ALSI W HDUE 374 00 4285 Cretse 73 BN O0OW 7AW Sauth o BT E e 0000417472 18
Cofor ALsIS W7 Wowm 0o oo Cratse 15508 w515 DOON OOTE 9AD% sauth 1 8075 B 1% 000mESSE %
Casar A3 Wl woom oo o0 1ma Cratua s nans N coms nam sauth ™ R = 1% DT %
Castizr M Wowm ERE 60 5 Cret 415 aEN oo 050 Sauth 4 BT L 1% 000084245 ure
Castor  ALSI [T T T o EEE Cretse 14724 M35 DOON 00T 820W Sauth 1 E£450 i 1% 00110651 s
Cofor ALsIS D71 MAMODY 47 00 O Cratee TMam 1014 BNIN 000K 9A0% Sauth 2% 384343 ™ 516 L= 1%
Casar A3 e T on oo Cratua man1 QN oo oo sauth il ] ™ o
Castizr or A oo oo [ Cret sams 08 MK oo oo Sauth T o 62 o8
Castor  ALSI D71 mMamEE 1508 00 63 Cretse 02 E] SEN O00W  1LO0W Sauth t 4786 0% DO0IGEETE 7%
Cofor ALsIS Dol mamEs 00 o0 D Cratee 872 sz DOON OOTE  1270% Sauth L 6026 265 0001335665 =%
Casar A3 oal mawa oo on L] Cratua smnz wa QN coms oo sauth e ] o 0%
Cosfr  ALizd Del mamss oo oo 0o Cret anas amA oo o Sauth o o [ o8
Castor  ALSI DBl mMamEa 0o oo g Cretse 43688 DOON 00T 000W Sauth s ] BN 0%
Cofor ALsIS DAl mMAMR  4WS 00 @S Cratee 151063 10T LN TR 670% Sauth Bl 1108 836 L 516 nooTzIEIzL s
Casar A3 tes  mamcsa oo on oo Cratua e [oX] N coms oo sauth s L] o 0%
Castizr 00O mams  1mS o0 [ Cret o 1962 LU ook oo Sauth 2 pree 18 s [Ty ax
Castor  ALSI DAl mames 0o o0 w5 Cretse sy 49166 DN 00T 2ADM Sauth 7% 325 4664 1" 57 001636 E
Cofor ALsIS DAl mMAWOET 1862 OO0 oo Cratee 144587 6T SEIN 000K 000% sauth il ey " % 0006ITIS1 %
Casar A3 D mamcts oo on L1 Cratua Ty N coms oo sauth el u e 0%
Castizr ol mamrt oo oo s Cret 101 1 amA oo Sauth ur s 18 s 01T ax
Castor  ALSI o7 AT 00 oo Hs1 Cretse sas0a 1363 DOON 00T 1590W Sauth B FIERTENY E B 0002115515 7%
Cofor ALsIS DoE mMAMTA I3 00 M09 Cratee 1m SE5LE 1308 000K 250% sauth an s1828 " % 0007 %
Casar A3 €M mamcT GnE o0 oo Cratua na 103 Geaxcom noms sauth s samz e e 45105 =
[ NATSAT  MES o0 a1 Cret 168508 sar2 TE oors A Sauth s 062 = s ooy [
Castor  ALS3d 1 RUPME 13 00 TUE Cretse am IEN G0N 18A0% Sauth o HE5 856 5% 5% 000113337 s
Cosfor  ALsIS RUPDZL 14 0D 15121 Cratee TS TN 00N 990% Sauth o 2675 5281 o 208 00013ETTH i
Casor TS CL s M3 oo 1w Cratua s AW oOms a0 sauth " LT w % NG s
[ o e oo oo 461 Cret aran e aMK Gor 1800 Sauth s AE1362 ™ s ncuL4sTE 1%
Castr  ABTRE B ST 00 oo g Creise e DN 00T 000W Sauth s ] % o
Chucra  ASEZS T BEIZ 50 204 Crutee Data 234 564 WE 00N I6%EN sauth = 112 ™ % 0003z e
Chicta  Asos 7 AT Crutts Data 1 m comsonmw oo sauth o ] s 0%
Chithe  ABEME HID AT Crutis Data 2E31 o corR nw oo Sauth T o Bax o8

Page 76 of 79 FNR-2022-20086



a1z

AlsEs
a153s
13

AlsEs
a153s
13
pree
AlsEs
a153s
13

AlsEs
a153s
13

AlsEs
a153s
13
pree
AlsEs
a153s
13

AlsEs
a153s
13

AlsEs
a153s
13
pree
AlsEs
a153s
13

AlsEs
a153s
13

AlsEs
a153s
13
pree
AlsEs
a153s
13

AlsEs
a153s
13

AlsEs
a153s
13
pree
AlsEs
a153s
13

AlsEs
a153s
13

AlsEs
a153s
13
pree
AlsEs
a153s
13

AlsEs
a153s
13

AlsEs
a153s
13
pree
AlsEs
a153s
13

AlsEs
a153s
13

AlsEs
a153s
13
pree
AlsEs
a153s

An3gan
AB3g31

u11
K11

PREEREEI PR RREEERGEIGREERRRGGERAREERGES

LE-E)

=23

PREERIRRRARRIIRERARREREES

4

ceecc§fecea

mEEE

EfeocfoomesaccfecfiFecacfess

ffccunfalflloeocte

E3-

cEfeccifcccfiieccconecs

EE]

ccocoffilfircconfael

soly

=

BeoffcfoofuilEEd.

foa

conaifeil

Eoocscoocogogfio

°EE

o F

3

an
ki

175

scoda

s
A3y
FET

mm

geoeophryBEEsut

1n

3E
0

4,507.0

s

peEt
m%

FREEEELLEE EEEEEE

o
z

LEEEEELLEREE

3
=
£

LEEEFRLEE

I EHE

z
S

T

R LA R R F I EE LR EE L R E R ER LR R EL L £ T

FEEEEEFEER LIS LE L

FEE]

R R LSRR RS LR £

E

HEFFEE R

fecccepu-2ff-fi-s

BigEesss

s

S5 00ESEISEL s
0% 0001144201 am
% nno1ss s
£ [y A5
B 000419355 15
Er 000ALEMED um
% 0nomTTE .
an [y 2w
= 00EE a7
Er 00T 16 ams
% LLE e
ey oL i
am 2 EE0GE08 e
a1 EIAMEDE A
ar nnomEE 3
anm [ s
I 00513567 a5
am 00EI2m 2
B% o
s I
5% o
w1% nonoTame s
aom BCS0E ey
675 o
545 7 ERAEDS ™
% Lo as
iy LA0IE0E iy
1% LESETIENS s
% 00aLEIR ax
Er o
% I
i SEEEAE0E ax
EY FIATEOE EL
ar aamI-os %
Ten A25MECS an
ETY (e 28
5% w
% o
i o
£

£ 3372605 EL
0% nnonL s ax
aon [ITEnE %
e o
2% w
s1% nnoaLeMm %
268 B0 iy
518 275ME0S an
a1% "
8% LLEE) ax
ain AMME0E m
Y T9ELEAE 2
£ T9EEIE0S e
6% Losaros i
s LIASELE A
ol £0BIAE0E ax
[ w
N o
. ey iry
sen GABIE0S an
2% D00LITES um
% L) us
s [
£ o
3% 000LESE s
[ o
a8 ooy s
an [Ee) o
s2% D0117ISE am
8% B0 nn
ann TIMEDE s
Er 0011405 A%
535 000G 1%
£ nneETEIm s
a8 D018 R m
kY o
N 00EIES s
6% 0TI s
Bx o
am D0ELENSL st
Er ORERLATT s
N nnFITME o
bia o
s 0074557 El
£ 0002 &%
nx o
P I
Fe o
E w
% o
% [T a1
an 00130353 i
Er 0000386 um
% o
1% LENIEDE iy
™ o
N 000G 20
s1% 0001 e
o 1.EEIHE0E %
" 00011568 Fol
S B STOTAE0E ELl
7% ammae ™
Sax 0Bc018 %
Y 7.TH99E05 ™

Page 77 of 79 FNR-2022-20086



Row Labels
North
BCTS

Conifex
South
BCTS
Canfor
ChuCho
Conifex
Grand Total

Conifex
Chucho
1,650,836

% pli attacked

Assume 85% of Pli vol is attacked

Sum of Gross Pli(m3) Sum of Gross Sx (m3) Sum of Gross Bl (m3) Total Vol
765,842 480,166 208,766 1,454,774
78,864 137,935 88,501 305,300
686,978 342,231 120,265 1,149,474
1,447,751 879,124 392,689 2,719,565
423,422 194,248 148,297 765,967
761,682 508,900 181,653 1,452,236
44,025 55,722 36,960 136,707
218,622 120,254 25,779 364,655
2,213,593 1,359,290 601,455 4,174,339
MPB Vol % of total harvest Sx Beetle % of total harvest

751,288 78,864

40,691 16,392

791,979 48% 95,256 6%
83%
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T54 all blocks

Row Labels  Sum of Gross Pli (m3)
North 765,842
BCTS 78,864
Conifex 686,978
South 1,447,751
BCTS 423,422
Canfor 761,682
ChuCho 44,025
Conifex 218,622
Grand Total 2,213,593
T5A non-pine leading
Pli % [Multiple ltems)
Row Labels  Sum of Gross Pli (m3)
North 128,347
BCTS 33,200
Conifex 95,147
South 217,774
BCTS 52,316
Canfor 126,187
ChuCho 27,247
Conifex 12,024
Grand Total 346,121
Sx green attack >3%
Green % [Multiple Items)
Row Labels  Sum of Gross Pli (m3)
North 49,396
BCTS 15,286
Conifex 34,110
South 177,381
BCTS 31,981
Canfor 98,587
ChuCho 21,250
Conifex 25,563
Grand Total 226,777

Sum of Gross Bl (m3)

208,766

88,501
120,265
302,689
148,297
181,653

36,960

25,779
601,455

Sum of Gross Bl (m3)
147,161
23,184
63,977
312,259
107,740
151,470
36,657
16,392
459,420

Sum of Gross Bl (m3)
72,712
43,707
29,005
143,747
14,802
595,838
20,290
12,817
216,459

Sum of Gross 5x (m3)

480,166

137,935

342,231

879,124

194,248

508,900

55,722

120,254

1,359,290

Sum of Gross 5x (m3)

281,471
113,788
167,683
613,283
138,320
338,724

51,885

24,354
894,754

Sum of Gross 5x (m3)
133,976
69,181
64,795
326,391
45,756
172,262
37,735
70,638
460,367

Sum of Total (m3)  Sum of Total Dead 5% Average of Green % Average of Red % Average of Grey % Average of % dead all

1,456,090
306,616
1,149,474
2,725,209
766,727
1,457,120
136,707
364,655
4,181,299

Sum of Total (m3)
557,496
230,689
326,807
1,146,367
208,727
615,081
115,729
112,770
1,703,863

Sum of Total (m3)

256,207
128,297
127,910
648,519

92,782
367,444

79,275
109,018
904,726

87,289
31,181
56,108

132,986
17,448
76,390
16,392
22,756

220,275

Sum of Total Dead Sx
67,642
26,456
41,186
114,656
14,182
63,635
16,392
20,447
182,298

Sum of Total Dead Sx

53,015

23,220

29,795

90,541

8,642

52,820

13,462

15,617

143,556

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.2%
0.0%
0.0%

13.1%

53%
41%
54%
52%
506
53%
41%
506
52%

Average of Green % Average of Red %  Average of Grey % Average of % dead all

15.4%

8.8%
17.1%
10.3%

3.1%
12.8%
14.1%
10.1%
11.8%

Average of Green % Average of Red %

28.3%
19.5%
30.2%
23.5%
11.0%
29.3%
16.3%
19.5%
25.0%

0.0%

14.9%
10.0%
16.2%
10.9%

5.9%
11.3%
16.9%
12.6%
12.0%

34%
22%
TR
2%
19
29%
34%
27%

Average of Grey % Average of % dead all

19.6%
14.0%
20.8%
12.7%

5.2%
13.3%
16.6%
11.5%
14.8%
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44%
38%
45%
43%
34%
48%
36%
405
43%



