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Executive Summary

CKS 126S {2dzyR [/ dzYdzZE F GAGS 9FFSOGa tNRr2aSOG NBLI
Cumulative Effect@CE)}rameworkin the South Coast Natural Resource Region of the Ministry

of Forests, Lands, Natural Resource Operations and Rural Development (FLNRORD). This report
presents a current condition assessmentloé old-growth forest value in the Howe Sound CE

Project aea.

This report isnainlycomprisedof a trend map andhree current condition indicator maps

derived from thedraft ProvincialOld-Growth CEAssessment Protocoll he tireeinitial
indicatorswere used to estimate theurrentcondition of the oldgrowth forest valuan the

Howe Sound area. These indicatare: incursions into legabld-growth management areas
(OGMAs)amount ofold forestretention; and amount ofld and mature forestetention. The
results from this current condition assessment provide a general estimate qirdsenceof

old and mature forestby Biogeoclimatic Ecological Classification (BEC) subzone variant in the
project area. The table below summarizbe forestage class distribution within the 429 legal
OGMAs (12,219 ha) located in the Howe Sound CE ProjedhaB&AC subzone variant

Forest Age Class Distribution Within Howe Sound OGMAs
(by BEC Unit)
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In the Howe Sound Cfoject area, the targets for oldrowth forests are managed by spatially
identified legal OGMAsgather than being managed nespatiallythrough retention targets As
of 2015, about 60%7,298 ha)pf the total OGMA area iHowe Soundvas made up of old
growth forest stands. TheOGMAsurrently containa mix of forest age classes digethe
legacy of olegrowth forest harvestingland developmenand natural disturbancegrior to
OGMA establishmerandthe limited availability of olegrowth forest insome BEC unitsSome
of the OGMAs in BEC units at lower elevatianth better growing sitesurrentlyhave a limited
amount of oldgrowth forestsstands. However, a significant amount eécondgrowth mature
forest exissin these OGMAs andhis will result inthe recruitment of additional oldgrowth
forest over time. Ofthe 429 OGMA%nly one OGMA incursio®’{ w ,  oShapwasi QY
identified and ithas since beereplaced by adjacerduitableold-growth forest Assuch there
are currentlyno impacts from incursions int®@ GMA in the project areaxcept forvery minor
exemptions as allowed by legaider.

The nonspatial old and mature forestssessmentesults showrin the table belowindicate
that the non-spatial retention targets (notegal)for old-growth forest are currently being met,
or exceeded, in 17 of the 23 (%) BEC/LU assessment umtthe Howe Soundirea The six
assessment units that are not achievihgir old forest retention targets are associated with
lower elevation areathat have experiencedistorical loggingland development andildfire
impactson old-growth forests The results also show that the n@patial retention targets
(non-legal)for mature andold forest are currently being met, or exceeded, in 21haf 23
(91%) BEC/LU assessmenitsin thearea Thisis largely due to the significant amount of
secondgrowth mature forestthat exists in many of the assessment units

Non-Spatial Old and Mature Forest Retention Compared to Targets
(by LU and BEC Units)
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The results of the nospatial analysis for old and mature forest retention show that there is
almost as much mature forest (30,291 ha) as old forest (31,52ikf@h the Crown Forest
Land Base (CFLiB)the project area.This illustrates ampportunity for the recritment of

more oldgrowth forestin the project area over time through existing or n&agalconservation
designations A substantial amount of oldnd mature forest was excluded frotime CFLB
calculationsused for this assessment because the forest stand®Waeated in the norCFLB
lands €.g. Crown Landiith low forest productivity, private landsor Reserve lands

As of 2017, therevas an estimated 5,597 ha of olegrowth forest in the Howe Sound CE

Project area. Of this amount, 31,520 ha of-gldwth forestfell within the CFLEnd 14,077 ha

fell within the non-CFLErea Of the oldgrowth forest standswithin the CFLBan estimated

15,543 ha of oldgrowth forestis protected through various legal designatiosisch asOGMAsS
(7,298 ha)Provincial Parks (3,759 ha); Ungulate Winter RaMgéHarvest Areas (2,280 ha);
Wildlife Habitat AreafNo Harvest (1,080 ha); Wildland Zones (821 ha); Conservancy Areas (289
ha); and First Nation Cultural Places (16 Ad)e area of protecte®ldandMature Seral Forest

in the Lower Squamish LU covers about 43% of the CHLR2%and Mature 21%.

Protected Old and Mature Seral Forest In Howe Sound
(Percent of CFLB by Landscape Unit)
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The trend data shows that there has been a 58% reducti@hdigrowth forests across Crown
and private landn the project areaver the past century112,130 ha in 1917 t054597 ha in
2017). The trend data also shows that théde of decline has decreaseder the past 25 years
due to: improved integrated resource management; market shifts to second growth forest
products; reduced availability of cigrowth; and more spatial protection for olgrowth
forests
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FLNRORD is currently exploring a number of actions in response to these results such as:
assessing recent trends in these indicators, comparing these predictions to available site
specificold-growth forest assessmentand applying theseesultsto land and resource planning
and management decisions where possible. The managemehd-giowth forests and

wildlife habitathas evolved considerably over the past several decadehlat there are now a
number of legal conservation tools being used to retagcruit and protect olegrowth forest
stands Assessing the indicator trends over time would distinguish between historic and recent
management practices and help prioritize actions based on growing versus diminishing risk to
old-growth forests Comparing the assessment results to availabkhergroundforest

inventory informationwill more accurately confirm or reject the accuracy of the results.

FLNRORBouth Coast is committed to the lotgrm sustainability of old growttiorests by
BEC/Llssessment unin the Howe Sound aredl he results of this assessment will be
incorporated into new decisioBupport tools and processes that FLNREEDth Coast is
currently developing. These tools and processes will: integrate and communicate resource
value objectivesassess how well these objectives are being achieaed provide the basis for
the development of integratedesource management responses.

Overall, he results from this assessment provide a coarse filter estimate of old and mature
forest spatialrepresentation in theHowe Sound areaWhile the longerm protection of old
growth forest stands plays a significant role in the conservation of forest biodiversity, it does
not necessarily tell the whole staryt is recommended thathis assessmerite used in
conjunction withthe Forest Biodiversity current conditi@ssessmenandother
complementarymonitoring workto get a more fulsome picturef how old forest retention and
broader forest seral stage distribution relatestte con®rvation of forest biodiversity in the
area
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1. Introduction

CKS 126S {2dzyR [/ dzYdzZE F GAGS 9FFSOGa tNRr2aSOG NBLI
Cumulative Effects Framewokky C[ bwhw5 Q& {2dziK / 21 ad bl GdzNI €
presents an initial current condition assessment of old growth in the Howe Sound CE Project

area (Appendix ). Other values being assessed for current condition in the Howe Sound area
include: Aquatic Ecosystems, Forest Biodiversity, Visual Quality, Grizzly Bear, Roosevelt Elk and
Marbled Murrelet.

The Province of British Columbia views the assessment and management of cumulative effects
as a vital part of sustainable and integrated resource management, and an important
foundational piece for addressing First Nations rights and interessspopulation and resource
demands grow, we must be able to measure the effect of all natural resource activities, large
and small, on values that are important to the people of British Colunihidanuary 2014,
cabinet provided direction for the development and phaseghlementation of the BC
Cumulative Effects Framewdi®EF). The intent of the CEF istmrporate the combined

effects of all activities and natural processes into decisi@king to help avoid unintended
impacts to key economic, social and environmental vallk&s. more, see the CEF website:
http://www?2.gov.bc.ca/gov/content/environment/naturalesourcestewardship/cumulative
effectsframework.

The Howe Sound Cumulative Effects Project will help with the implementation of a coordinated,
multi-sector approach to assessing and managing cumulative effects. This will be achieved by
providing transparent decisieaupport information to the province, First Nations, other levels

of government, and nogovernment stakeholders.

The Province of British Columbia has identifidtgrowth forestas one of its initial core values
for CE assessmen®ld-growth forest retention helps to maintaiforest biodiversity, wildlife
habitat, ecosystems, water quality and other values such as Firgirdatultural heritage
features. The complexity and variety of characteristacssociated wittold-growth forests make
theseareasecologically importantespeciallyin terms of providing/aluable habitat to many
life forms including birds, mammals and amphibians.

The intent of this report is to provide an initial indication of the current conditiothefold-

growth forest valuan the Howe Sound CE Project arddnis report is largely made up of three
current condition indicator maps derived from the draft Provincial CE Assessment Protocol for
old-growth forest (see Section 2). It also contains seugplemental information map® help

with an initialinterpretation ofthe results.This assessment acts agoarse filter to help direct
further current condition assessment and monitoring work


http://www2.gov.bc.ca/gov/content/environment/natural-resource-stewardship/cumulative-effects-framework
http://www2.gov.bc.ca/gov/content/environment/natural-resource-stewardship/cumulative-effects-framework

The results from this assessment will be considered by FLNRORD to inform future assessments,
planning projects, management decisions and resource objectivescuftent condition

results provide information othe distribution ofold-growth forestsby BEC subzone variant

and LU in the Howe Sound CE Project area. Further validation, analysis and contextual
examination will be required before assessing the actual riskd@rowth forestin these

assessment units. Therefore, the results in this assessdo not necessarily tell the whole

story and more investigation is required to determinadiditional managemenis warranted

This assessment should be used in conjunction with the complementary Howe Bwestl
Biodiversity assessment to get a more fulsome picture of how the province maoédjes
growth forestand forest seral stage distributidn conserve forest biodiversiiy the Howe
Sound area.



2. Assessment Approacfor Old-Growth Foress

The conceptual model used for this current condition assessifieégtire 1 xomes fronthe
Provincialnterim Assessment Protocol for Old Growth Forest in British Colu20iia, This
conceptuaimodel was developed to assess the two recognized compor{gréen boxesphat
help manage olagjrowth forests Spatial Old Growth Foreahd NonSpatial OldGrowth Forest.
Typically, only one of these two components is used in the assessmentgifovith forests in

a landscape unit; however, both of these components are assessed in this current condition
reportto provide a more comprehensive examination of-gldwth forests in the project area.
Only tree of the fourindicators (black circlegye used in this assessment as there are no-non
legal OGMA# the Howe Sound area

{LIFGALE hfR b2y LI GAFE hfR
0hbDa! wSaG§S) 6hftR YR ali
Incursions into Incursions into A £ Old Amount of Old +
legal OGMAs non-legal OGMAs [ouito Mature
Forestry Activities Nonforestry Natural disturbance
activities *May be developed in
subsequent model versions

Figurel. Cumulative Effects Conceptual Model f@ld-Growth Forest

Spatial OldGrowth Forest(OGMA Retention)

As illustrated by the conceptual model, OGMA retention is a component of thgroiath
forest value that assesses the current statu©@MAestablishments a measure of old
growth forest protection In the Howe Sound CE project area, a targeted amount of forests are
identified for protection by spatialidefined polygon areaknownas OGMAs rather thaoeing
managed norspatially. This component measures whether the amount of OGMA within the
study area meets or exceeds the legislated requiremethé$ined as a percent target amount
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established in each BEC variaBee Appendix Il for informatiabout OGMAestablishment
and landscape unit planning

Reporting on the forest age distribution within these OGMAs, and to what proportion the
OGMA includes oldrowth forest, provides further informatioimdicatingOGMA value. OGMAs
may protect existing and future olgrowth forests, depending on whether it is comprised of
other age class categories and will therefore recruitgddwth forests as younger age classes
continue to grow.

Satial OGMAgre legally established through tHeand Actand theOil and Gas Activities Act
These legal tools ensure that impactdegally designate@GMAs are avoided, reduced, or
mitigated prior to any forestry or oédnd gas infrastructure development. However, these
current legal tools are limited in their application and currently do not prevent some
developments from potential impacting OGMA (e.g. forestry roads, mines, power lines

etc.). Regardless, legal OGMAs are considered superior tespatial management of oid

growth because of the certainty provided by identifying specific polygons that have values for
longterm old-growth forest managementOGMASs are also more likely to bpatially
distributedacross the landscape unit and have interior forest conditions in comparison to the
non-spatial management approacl®ld-growth forest quality features for OGMAS can be
verified in the field, such as elgrowth structural characteristics that support wildlife species
(diverse or unique herb and shrub species), desirable tree species, andchtracteristics

such as higher site index and tree heighi.the nonspatial management approach none of
these indicators can be reasonably verified, aside from reviewing what is left over, or unlikely to
not be targeted for forest harvestinglhe nonspatial oldgrowth forest management approach
may also includenarrow riparian corridorshat are already protected through stardvel
managementsmall pieces of leftovarld-growth forestbetween uneconomic forest types; and
cut block edges that have questionable value for either landscape biodiversity or for wildlife
specieghat require consistent longerm habitat.

Incursionsinto OGMAs

Measurable humastaused disturbance and alterations to OGMAs that arefulbt addressed
through approved OGMA amendmerds exemptions allowed by ministerial ordeege

referred to as¥ A Y O dzNdEukspyseCiabest alterations that convethe forest cover age
class from what was present at OGMA establishment to an earlier seral stage condition, or a
non-forest condition. Incursionamay becaused by specifically regulated activities, such as
forestry and oil and gas developmeirtcludingharvest blocks, roads, and pipelinesll

OGMAs within the Howe Sound CE project area were assessed for incursions that occurred
after the OGMAs became legally establish&dy reductions to olayrowth forest from
naturally-occurring events, such as wildfire, blowdown, insects or disease, are not included in

4



the assessmentProvincial policy is to have no incursions into legal spatial OGMAs except for
minor exemptions as allowed by legatler. Any discovered noexempt incursions are to be
replaced by nearby suitable replacement-gicowth forest.

The purpose of thiparticularassessment is to determine whether OGMAs are being retained
according to the legal objectives defined in ministerial orders for each landscap&adit.
ministerial order for LUs in the Howe Sound CE project area with established OGMAs has
provisions for exemptions, up to a cumulative maximusim example ofn exemption tca
ministerial orderthat could result in an incursios provided in Figure 2 below (the full

ministerial orde is provided in Appendi¥). As detailed in thisninisterial order OGMAs may

be modified for operational reasons up foha as long as the OGMA is between 10 and 50 ha in
size, and suitable oldrowth forestcan replacehe incursion to the OGMAThere is nbto be

any net loss of OGMA area after there is a replacement of suitablgrolath forest that is of
equivalent or better quality.Geospatial (mapping) steps are required to make these changes to
the legal layer in the BC Geographic Warehouse (BCGW).

Exemptions:

(1) Maintenance, deactivation, removal of danger trees, or brushing and clearing on existing
roads under active tenure within the right-of-way for safety purposes.

(2) Felling of guyline clearance, tailhold anchor trees, or danger trees (except high value
wildlife trees) along cutblock boundaries or within the right of way on new road/bridge
alignments to meet safety requirements.

(3) OGMAs that are >10 ha in size may be modified for operational reasons up to a
cumulative maximum of :

a) 10 ha in variant CWHdm,
b) 5 hain variant CWHms],
¢) 10 hain variant CWHvml1,
d) 20 ha in variant CWHvm2, and
e) 15hain MHmml
provided that replacement OGMA of equivalent or better quality and quantity is identified
in order of priority, 1) immediately adjacent to the existing OGMA, or 2) in the same
variant and landscape unit as the existing OGMA; such that OGMA ecological attributes
and spatial distribution are maintained or improved, in one of the following categories:
1) OGMAs >10 ha to <50 ha in size where the proposed development affects the
OGMA by <35 ha,
i1)  OGMAs >50 ha to <100 ha in size where the proposed development affects the
OGMA by <10ha,

(98]

Figure2. Excerpt of Ministerial Order for the Lower Squamish Landscape Unit

Non-Spatial OldGrowth Forest Retention

Thisparticularassessment determines how closely the current amount ofgotaivth forest
matches the targeted amount of retained efptowth forest, as defined in the Provincial Non
spatial OldGrowth Order (PNOGOWithin each reporting uniti(e. BEC variants within each
landscape unit).

1 https://www2.ga.gov.bc.ca/assets/gov/farmiraduratresourcesandindustry/naturaresourceuse/landwater
use/crownAland/landuseplansandobjectives/policiegjuides/old _growth order may18th final.pdf
5



https://www2.qa.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/natural-resource-use/land-water-use/crown-land/land-use-plans-and-objectives/policies-guides/old_growth_order_may18th_final.pdf
https://www2.qa.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/natural-resource-use/land-water-use/crown-land/land-use-plans-and-objectives/policies-guides/old_growth_order_may18th_final.pdf

The PNOGO includes a distinct combination of seral stage definitions, analysis and reporting
units, as well as targets for elgrowth forest retention that are considered for the coastal
natural disturbance types, biodiversity emphasis options, and landscape units.

In the context of this report, the terrinon-spatiak refers to the analysis that calculates
whether the actual mmount of oldgrowth forest meetghe targets across the entire landscape
unit, as opposed to comparing the targets with spatially defined OGMAsgrOWdh forest
amounts are calculated according to data from the provincial vegetation resource inventory
(VRI) datasetThe resultprovidedin this assessmemntere calculated from data compiled in
2015.

Non-Spatial OldGrowth Forestand Mature Forest Retention

This assessment determisthe current amount of old and mature forest in relation to the
minimum targets for old and mature seral retention within each reporting urgt BEC variants
within each landscape unit Targets to maintain old and mature forests are spécified in the
PNOGOthese are located in the Biodiversity Guidebodkhile some regionally specific
ministerial aders may include distinct combinatienf seral stage definitions, analysis and
reporting units, as well as targets fold and mature forest retention, the South Coast Region
does not include any targets for mature forests.

Seral stage
Biogeoclimatic Early Mature + old? Old

unit Lb b Hb L | H L | H
CWH nfa <36 <27 =17 =34 =51 =9 =9 =13
CDF nfa <36 <27 =17 >34 >51 =8 =8 13
ICH nfa <36 <27 =15 >31 =46 >9 *9 13
SBS nfa <36 <27 »15 531 =46 =9 =9 =13
ESSF nfa <36 <27 14 528 >42 =9 =9 >13
SWB nfa <36 <27 =14 228 =42 *8 8 =13

[a] The minimum requirement for the old seral stage is inclhuded in the “Mature + old” category.
[b] L designates the lower biodiversity emphasis option; I designates the intermediate biodiversity emphasis option;
H designates the higher biodiversity emphasis option.

Figure3. SeralSage Targets forEarly, Mature & Old & Old Forest Types (Biodiversity Guidebook)

2 hitps://www.for.gov.bc.caltasb/legsregs/fpc/fpcquide/biodiv/biotoc.htm
6
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Limitations and Assumptions

1 The assessment assumes that the development layer reflects the mdstdgute
spatial delineation oforestry activities on the landbaséHoweverthere may be
limitations to the data and a number of activities may not have been avajlabkere
only detectable through detailed ethe-ground assessment

1 Theold-growth forestassessment does not take into considerattbe effectiveness of
the old forest current conditiorin terms of the conservation of forest biodiversiiyhe
Forest Biodiversit EValue iamore appropriate fomeasumng theeffectiveness of old
growthforestin the conservation of Biodiversitf{fhe protocols for olgrowth and
forest biodiversity were developed separately because of the different focus and
complexities involved in each assessmgnt

1 The Provincial consolidated disturbance layer incorporates-made disturbances for
forestry and norforestry activities.Natural disturbances (i.e. wildfires, insects) were
not considered a®GMAincursions in this assessment

1 Initially, dl OGMAIncursions (i.e. disturbance footprints) were included in the OGMA
assessment, regardlesg when the OGMA was establishégke supplemental map
section) Incursions that predate OGMA establishmemtere then removedUnder
these circumstance€)GMA incursion outputare not skewed

1 The initial assessment considered any amount of OGMA impact as an incursion,
regardless of incursions allowed in the ministerial orders for each LUreBhiged in a
large number of incursions (impacting 133 OGMAs totalling 4,234 ha) that were
reviewed and determined to be triggered in the initial analysis from old roads and
adjacent harvest blocks due to mapping and geospatial issues, such as inaccurate roads,
Odzi of201az 2NJ hDa! 02dzyRINE ARSYUGAFAOI GA2
and removed from the final assessment. These false incursions were not considered to
be true impacts to the oldjrowth forest value since they existed prior to OGMA
establishment and were meant to be excluded from the OGMA boundary. Correcting
these mapping errors would improve future data collection and reporting

1 Assessingther overlapping and/or existing constrain{s.g. wildlife habitat areas,
parks)within OGMA was not within scope of the assessmgnt

1 TheCrown Forested Larohse (CFLByas calculated by removing incompatible
ownership layers in the BC Geographic Warehouse raciddedthe productiveforest
management landbase from the Provincial Vegetation Resource Inventory (WRih
excludedow productivitystandswith asite indexiess tharb;

1 Analysis to confirm that the OGMAs are achieving targets for each BEC variant in each
Landscape unit was not conducted. The Provincial data set utilized different parameters
for calculating the Crown forest land base in the Howe Sound CE project area, which are
inconsistent with the process completed in Landscape Unit planning



The analysissed2015BEQ@atawhich may have changetdter legal OGMA
establishmentand did not include updated BEC from Terrestrial Ecosystem Mapping
Geomatics standards and vector (line) drawing precision may differ from sdrae of
the OGMAs were established in 2003 (e.g. East Howe Lwhéda they were established
in 2014 (e.g. Mamquam LU).

Wildlife Tree Retention Areas (WTRAsRybe counted as incursions where in fact no
trees were removed from these areablost of these kinds of false incursions are so
small they are considered insignificant across the landscape unit.

The analysisauld not model althe factors considereih OGMAselection(e.g.patch
size, interior forest condition, extended rotation3his information and other selection
factorswere deemedtoo complexto standardiseén a Provincial level assessment; and
The oldgrowth forest non-spatial assessment was completed for the entire province,
regardless if the aalysis/reporting unit hd legally established or draft OGMAIn areas
like the Howe Sound Project area wheld-growth forests aremanaged primarily
through legal OGMASs, the elgfowth forest nonspatial assessment simply acts as
complementary olegrowth forest information for this assessment.



3. CurrentCondition Assessment Results

This section provides some initial interpretation on the current condition assessment results for
the old-growth forestvaluein the Howe Sound CE Projecea. The following comments are
organized by the two main components of the Old Growth Forest Value CE assessment

1) Spatial OldGrowth Forest (OGMA Retention)
1 spatially definedand legallyestablished OGMAS in project area
o Examine incursions into legal OGM#Aenfovefalse incursions)

2) Non-Spatial OldGrowth ForestOld and Mature ForesRetention)
1 non-spatialy defined oldforest and mature forest retention projectarea
o Examineactual oldand matureforest retention compared toforest
retention targets(non-lega) by BEC/landscape units

Spatial OldGrowth Forest (OGMA Retention andcursiong
Some initial observations andterpretation ofthe results include:

1 Tenured forest licensees and their forest professiorase generally avoided
incursions into OGMAexcept forone OGMA incursio(6RY_30_31), that has since been
rectified (Figure 4);

1 Of the 469 OGMAKL2,219 ha)n the project area, only OGMA (SRY_30 &dperienced
an incursion a defined in the Ministerial Order attached in AppendixXT¥ie incursion
amountwas5 haandhas since been replaced with suitable -glidbwth forest adjacent
to the OGMAand the BC Geographic Warehouse has been updated;

1 OGMA4N the project areaepresent a mix of old, mature, mid and early forest age
classes, with 60% of the total OGMA alesng comprised obld-growth forest.
Extensive olggrowth forest harvesting throughoute Howe Soun@reaover the past
100 yeardhaslimited the amount of olegrowth forest available for OGMA selectjon

i Tablel describes th&2015forest distribution by age class category within OGMAs

Table 1 Forest Age Class Distribution for OGMAS in Howe Sound Area (LUs combined)

Total Total old + old + Total Early/ Mid
Variant OGMA TotalOld Old % Mature Mature % Mature Mature % Early/ Mid %

CWH dm 2,175 471 22% 1,448 67% 1,919 88% 256 12%
CWHds 1 386 216 56% 152 39% 368 95% 18 5%
CWHms 1 740 714 97% 15 2% 730 99% 10 1%
CWHvm 1 1,314 431 33% 569 43% 1,000 76% 313 24%
CWH vm 2 3,408 2,238 66% 996 29% 3,234 95% 174 5%
CWH xm 1 105 10 10% 92 87% 102 97% 3 3%
MH mm 1 3,723 2,852 77% 770 21% 3,622 97% 100 3%
MH mm 2 368 365 99% 2 1% 368 100% 0 0%
TOTALS 12,219 7,298 60% 4,045 33% 11,343 93% 876 7%
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Howe Sound Cumulative Effects ProjerOld-Growth Forest Current Condition Report

1 The OGMA age class distribution is the result of dwindling amount ajroldth forests
and limited options to find olajrowth forests in lowelevation BEC variants, as well as
the OGMA selection process itself, whitchsprioritized OGMA selection within old
growth forests outside of the Timber Harvesting Land Base (TBMBY fromwhere
most of the high productivity forest stands are located

Old Growth - Incursion and Replacement Detail
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_________ Landscape Unit: Lower Squamish
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Figure 4 Lower Squamish LU OGMA Incursion and Replacement (2018)
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Old-growth forests continue to be harvestedthe Howe Sound arelaut the rate of
harvesting has declinesignificantly over the past 30 yedrsm historical high rates of
harvest. This may baue to thedwindling supplies of easily available and accessible old
growth forests, anarketshiftto secondgrowth forestproductsand the establishment

of variousprotected areas that further limit harveisig in old-growth forests and

Some overlaps werdiscovered betweeVildlife Tree Retention AreagWTRA) and
OGMA4uring the assessment. It is not clear whether, or not, thegerlapsare

intentional by forest licenseedrargets to maintain stantkvel retention known as
WTRA n support of biodiversity objectives are intended to be independent of
landscapdevel retertion targets provided by OGMAs.

Spatial OldGrowth Forest (OGMA Retention): False Incursions

T

I NBfFiA@St e I NBS wedeVderfified durihg thednitidl @ndlysid y O dzNB&
(133 OGMA¢sotalling 4,234 ha. The initial assessment considered any amount of

OGMA impact as an incursion, regardleskaf small the incursion or what was

allowed for in the ministerial orders for each LUhese minor incursionsere reviewed

and determined to be triggered in the initial analysis from old roads and adjacent

harvest blocks due to mapping and geospatial issues such as inaccurate roads, cut

blocks, or OGMA boundary identification

OGMA polygon boundaries drawn at a landscape scale (e.g. 1:20,000) are not intended

to be precise at more detailed scales (e.g. 1:5,000) to the same extent as polygons
established with global positioning systems and can lead to minor line work conflicts.
tKSaS gSNB fFoStfSR Fta aFlftasS AyOdz2NEA2YyAacE
ofalse incursionswere not considered to be true impacts @GMAssincethey were

meant to be excluded from the OGMA boundary

In addition, areas in harvest blocks that were set aside as dteva retention for

biodiversity (e.gWTRA) | YR y 20 KI NBSaidSR odzi Ay Of dzZRSR
I NB | dzy RS NomayMd be@dndistaiitlifegoyfed within the Reporting
SilvicultureUpdates and Land Status Tracking System (RESULTS) and other geomatics
systems. Thimay caus&VTRAto be counted as incursions where in fact no trees were
removed from thesareas Most of these kinds affalse incursionsare so small they

are considered insignificant across the landscape unit.

Non-Spatial OldGrowth and Mature Forest Retention
Some initial observations andterpretation ofthe results include:

T

Spatialtargetsfor legal OGMAs are uséd manageold forest retentionin the Howe

Soundarearather thanusing nonspatial targets However, a norspatial analysis was
also conducted in the project area to complement the OGMA assessittere are no
Wi Srdn-spafial targets for mature and old forest egttion in the Howe Soundreaso
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the non-spatialmature and old foresassessmentisedforest management guidelines
and targetsdrom the Biodiversity Guidebook;

1 This section is provided asipport information for the purposes of this CE assessment
and is not intended as a commentary on current legal obligations or forest practices

1 Theresults in Table 2 show thabn-spatialold-growth forest retention target§non
legal)are currently being met, or exceeded, 1Y of the 23 (74%) BEC/LU assessment
unitsfor the four main landscape units in the Howe Sound Project area (Howe, Lower
Squamish, Mamquam and East Howe t.Us)

1 Thereis 31,520 ha of clgrowth foreston the Crown Forested Land Base (CFLB) in the
project area (29% ofFLB area)

1 Theresults also show that theon-spatial Matureand Old Forestetention targets(non
legal)are currently being met, or exceeded, 21 of the 23 (91%) BEC/LU assessment
units for the four main landscape unitsthe Howe Sound Project area

Table 2. Nosspatial OldForestand Matureand OldForest Retention Compared to Targets

Forest Age Category Non-spatial Forest Retention

(by BEC Subzone Variant in Ll Compared to Retention Targets

Old Forest Retention

Howe Lower Mamqgquam East Howe

Squamish.U LU LU
CWHxm1 >10% less
CWHdm >10% less 10-20% more >10% less 0-10% less
CWHvm1 >10% less >20% more >10% less 10-20% more
CWHvm2 >20% more >20% more >20%more >20% more
CWHds1 >20% more >20% more
CWHms1 >20% more >20% more
MHmMmM1 >20% more >20% more >20% more >20% more
MHmMmM?2 >20% more >20% more
Mature & Old ForesRetention
CWHxm1 >20% more
CWHdm >20% more >20% more >20% more >20% more
CWHvm1 >20% more >20% more
CWHvmM?2 >20% more >20% more >20% more >20% more
CWHds1 0-10% more >20% more
CWHms1 0-10% more >20% more
MHMmM1 >20% more >20%more >20% more >20% more
MHMmM2 >20% more >20% more
.: >10% Ies':(}lo% less  =010% more;  =1020% more;  =>20% more; = Not Applicable
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9 The results of the nosspatial indicator for oldorestretention reveal that several low
elevation BEC unitf€CWHxm1, CWHdm and CWHvrad not achieving the neapatial
targets for oldforest (Tables2 and 3;

1 The results of the nospatial analysifor old andmature forest retention show that
there is almost as much mature forest (30,291 ha) as old foBdsb20 hain the CFLB
Thisillustratesan opportunity for the recruitment of more old forest in the project area
over time through existing or new old forest protection designatjons

1 The difference between the negpatial analysis and the OGMA analysis is that the non
spatialanalysis considers only the mature and sétal stage, while OGMAs may
contain a range of seral stageldowever,OGMASs provide greatqarotection certainty
over timeby identifying specific forest locations, while the rgpatial approach does
not protect any specific location of elgfowth over time

Table 3. Summary of the Crown Forest by Seral Stage for the Howe Sound CE Project Area.

Early Mid Mature Old No Data
% of % of % of % of % of
Variant Area (ha) | Variant | Area (ha)| Variant | Area(ha)| Variant | Area(ha)| Variant | Area(ha)| Variant |Total Area (ha)
CMA unp 0 0% 0 0% 0 0% 0 0% 1692 100% 1692
CWH dm 2522 10% 8628 33% 13193 51% 1583 6% 0 0% 25926
CWH ds 1 375 9% 1174 29% 1972 49% 541 13% 0 0% 4062
CWHms 1 2398 34% 719 10% 1496 21% 2377 34% 0 0% 6989
CWHvm 1 3437 32% 4159 38% 2147 20% 1130 10% 0 0% 10874
CWH vm 2 7325 24% 7409 24% 6138 20% 9455 31% 0 0% 30327
CWH xm 1 26 2% 232 20% 907 77% 13 1% 0 0% 1177
MH mm 1 4500 17% 3155 12% 3661 14% 15162 57% 0 0% 26478
MH mm 2 212 8% 265 11% 778 31% 1259 50% 0 0% 2514
Total 20795 19% 25741 23% 30291 28% 31520 29% 1692 2% 110039

1 Key drivers influencing the nespatial results include specific considerations, ranging
from the history of forest harvesting around the beginning of th& 26ntury prior to
any legislation, to current times whegaistainableallowable annual cut levels are
determined by the Chief Forester, and consider protections that are specificto old
growth forests €.9.OGMASs) in addition to other protected areasd.Parks,
Conservancies, Wildlandg/ildlife Habitat Areas)

1 A substantial amount of oldrowth forest (in addition to other forest age classes) was
excluded from the Crown Forest Land Base calculations in the Howe Sound CE project
area. Table4 summarizes the remaining forest cover amount by seral stage located on
Crown land that was excluded from CE calculations due to the assessment of low
productivity, where forest site index is less tharab50 years of age the height of the
trees would be less than 5 metreshn overview assessment of these areas examining
satellite imagery indicates that most of these areas appear to be forested, though with
lower stocking. Over 13,000 ha (73%) of tioe-CFLB areen Crown Lands considered
old and over 3,000 hé19%) is considerethature, for a total of approximately 92% in
the mature and old categoryand
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Table4. NonCFLBorest by Age dassand Excluded fromCalculations (CrowrlLand)

Early Mid Mature Old
% of % of % of % of
Variant Area (ha) | Variant | Area(ha)| Variant | Area(ha)| Variant | Area(ha)| Variant |Total Area (ha)
CMAunp 26 1% 99 2% 1169 25% 3361 72% 4655
CWHdm 19 16% 45 40% 24 21% 25 22% 113
CWHds1 0 0% 548 97% i 0% 19 3% 568
CWHms1 0 0% 204 48% 45 11% 178 42% 427
CWHvm1 1 5% 1. 3% 0 2% 15 90% 16
CWHvm?2 3 0% 47 3% 314 18% 1369 79% 1733
CWHxm1 0 2% A 36% 2 62% 0 0% 4
MHmMmm1 64 1% 425 4% 1257 13% 7865 82% 9611
MHmMm?2 0 0% 30 2% 627 47% 673 51% 1330
Grand Total 113 1% 1400 8% 3440 19% 13505 73% 18457

1 Table5 summarizes the remaining amount of forest cover by seral stage within non
Crown forests (private land and Indian Reservé&dst of these areas are visible from

transportation (road and marine) corridors in the Howe Sound CE project area and are

adjacent to other Crown forest, or low productive foreseason Crown land. These

amounts do not contribute to nospatial calculations and cannot be designated as old

growth management areas; subsequently they may be logged at any time by the
landowner. This data is provided as information for additional context. The old and
mature seral categories amount to 60% of the totah-CFLEreain Private Land and
Reserves

Table5. NonCFLB-orest by Age Clagxcluded fromCalculations (Privatdand & Reserves)

Early Mid Mature old
% of % of % of % of
Variant Area (ha) | Variant | Area(ha)| Variant | Area(ha)| Variant | Area (ha) | Variant |Total Area (ha)
CMAunp 0 0% 0 0% 0 0% 0 100% 0
CWHdm 1198 10% 4197 34% 6698 54% 269 2% 12362
CWHds1 50 7% 238 35% 349 52% 37 6% 674
CWHms1 2 38% 0 0% 0 4% 4 58% 6
CWHvm1 203 27% 239 30% 323 41% 10 1% 785
CWHvm2 24 6% 29 7% 201 47% 175 41% 430
CWHxm1 367 6% 1623 27% 3948 66% 76 1% 6014
MHmMmm1 2 36% 3 64% 0 0% 0 0% 5
Grand Total 1856 9% 6328 31% 11520 57% 572 3% 20275
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Howe Sound Cumulative Effects ProjecOIld-Growth Forest Current Condition Report

Indicator- Incursions Into Legal OGMAs

.....

------

.....

. D Howe Sound CE Project Area
"] Legal OGMA Incursions Compared to Targets
B ncursion Limit Not Exceeded

B (ncursion Limit Exceeded

JUARARD I\O 5 10 15 2°Kn\;

This mapshowsall the 469 OGMASs witl the Howe Sound (oject areaand showsthe

one OGMAhat exceeced its incursion limit(see red circle) OGMAWY{ w, yont YgomQ AY
Lower Squamish LU was impacted by a 5 ha harvest @loék oiOGMA, in 2008.It has

since been replaced with greater area o$uitable adjacent oladjrowth forest.
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Brief Interpretation:

T

Thelncursiors Into Legal OGMAs maprovides a illustration of OGMASs within the
Howe Sound Cjroject areaand theextent to which theyremain intact orhave been
impacted by logging operationfatestry licensees

Tenured forest licensees and their forest professiorase generally avoided
incursions into OGMAexcept forone OGMA incursio(6RY_30_31whichhas since
been replacedvith a greater area odjacent suitable OGMAAssuch thereare
currentlyno impacsfrom incursions intdGM/A in the project area

The total area of all OGMAs in the Howe Sound CE project area is 12, Z1f3Hea469
OGMA:s in the project area, one OGNBRY_30_3Bxperienced an incursiohat met
the definition and exceedethe limits set by this evaluatign

Further validation on this incursion confirmed that the licensee had informed
government of their intent to utilize the exemption language in the ministerial order
and had proposed suitable replacemeadjacent to the OGMphowever, the actual
replacement in the geospatial mapping system (by government) did not ocdilr
2017; and

OGMAA4nN the project areaepresent a mix of old, mature, mid and early forest age
classes, with 60% of the total OGMA abeang comprised obld-growth forest. Land
development and gtensive oldgrowth forest harvesting over the past 100 years has
limited the amount of oledgrowth forest available for OGMA selectioHowever old-
growth forest representation is expected to improvenmanyof the OGMAS over time.
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Howe Sound Cumulative Effects ProjecOIld-Growth Forest Current Condition Report

Indicator- Non-Spatial Old Forest Retention

[ Howe Sound CE Project Area

Amount of Old Forest Compared to Targets
By BEC Variant and LU (Analysis Units)

> 20% more old forest
10 - 20% more old forest
0- 10% more old forest
I 0- 10% less old forest
I > 10% less old forest
|

| Insufficient Data
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This map showthe amount ofold-growth forestretention within the Howe Sound CE project
area as compared to the nespatial managemenargets defined in the Provincial Neapatial
Old-Growth OrdefPNOGQ)Forestareasthat are not meeting provincial negpatial targets

for old-growth forest retention aredentifiedA y
YBH ™ E:

GKS OFIm8F2NXSaa22f Rn F2NJ

f S a.ANote h Row& SoiM8, daiidScaevel oldgrowth/biodiversity is

managed by spatial OGMAs and established with LUOR Ministerial Orders for each LU.
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Brief Interpretation:

1 The NonSpatial Old Forest Retention map provides an analysis of the total amount-of old
growth forest retention, as of 2015. This map illustrates the historical logging practices
that liquidated oldgrowth forests in lowelevation BEC units prior to the recognition of-old
growth forest values, besides what was in papketected areas.

1 The analysis considered the amount of forest retention wmitm assessment unit
comprised of BEC variant boundaries within each landscapg unit

1 Theharvest history severely limits further opportunity to protect ejdowth forest values
in manylow elevation BEC unitross the project areaFortunately the majority of the
analysis units in Howe Sound are meeting or exceeding the targets set by government to
maintain oldgrowth forests. In fact, most of thdorest areaexceeds the legal targets for
old-growth forests by more than twenty percerand

1 OGMAs are established in all BEC units according tathets set in thePNOGO
ministerial order. Regardless of then-spatial analysis result showing that the amounts of
existing oldgrowth forests in some BEC units do not achieve the PNOGO targets, the
legallyestablished OGMA®Ill help toachieve theetargetsby maintaining longerm
protection and allowing olgjrowth forest characteristics to develop over time.

Table6. Summary ofNon-spatial Old Forest Retention Compared toTargets.

Old Target

OBIJECTID ASSESSMENT UNIT BEC % Old Existing % Old % Difference Old Status
1 Chapman CWHdm 9% 2% -75% > 10% less old forest
2 Chapman CWHvm1 13% 4% -72% > 10% less old forest
3 Chapman CWHvm?2 13% 20% 53% > 20% more old forest
4 Chapman CWHxm1 9% 0% -99% > 10% less old forest
5 Chapman MHmm1 19% 48% 152% > 20% more old forest
6 East Howe CMAunp 0% 0% N/A
7 East Howe CWHdm 9% 8% -7% 0 - 10% less old forest
8 East Howe CWHvm1 13% 14% 10% 10 - 20% more old forest
9 East Howe CWHvm2 13% 31% 137% > 20% more old forest
10 East Howe MHmm1 19% 65% 240% >20% more old forest
11 Howe CMAunp N/A N/A
12 Howe CWHdm 9% 4% -56% > 10% less old forest
13 Howe CWHvm1 13% 6% -54% > 10% less old forest
14 Howe CWHvm?2 13% 32% 148% >20% more old forest
15 Howe CWHxm1 9% 1% -86% >10% less old forest
16 Howe MHmm1 19% 52% 175% >20% more old forest
b7 Lower Squamish CMAunp N/A N/A
18 Lower Squamish CWHdm 9% 10% 14% 10 - 20% more old forest
19 Lower Squamish CWHds1 9% 13% 46% > 20% more old forest
20 Lower Squamish CWHms1 9% 20% 117% > 20% more old forest
21 Lower Squamish CWHvm1 13% 29% 121% > 20% more old forest
22 Lower Squamish CWHvm2 13% 53% 306% > 20% more old forest
23 Lower Squamish MHmm1 19% 64% 236% > 20% more old forest
24 Lower Squamish MHmm2 19% 70% 267% > 20% more old forest
25 Mamquam CMAunp N/A N/A
26 Mamgquam CWHdm 9% 5% -48% > 10% less old forest
27 Mamquam CWHds1 9% 13% 48% >20% more old forest
28 Mamgquam CWHms1 9% 35% 294% >20% more old forest
29 Mamgquam CWHvm1 13% 0% -99% > 10% less old forest
30 Mamgquam CWHvm?2 13% 22% 68% >20% more old forest
31 Mamguam MHmm1 19% 54% 184% >20% more old forest
32 Mamquam MHmm?2 19% 49% 159% >20% more old forest
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Howe Sound Cumulative Effects ProjecOIld-Growth Forest Current Condition Report

Indicator- Non-Spatial Mature and Old Forest Retention

.....
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E Howe Sound CE Project Area

Amount of Old and Mature Forest Compared to Targets
By BEC Variant and LU (Analysis Units)
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This magpllustrateshow closelythe combinedamounts of mature andold-growth forest
retention within the Howe Sound (Foject areaachievethe nonspatial management targets
as listedin the Biodiversity Guidebooklargets for mature and olgrowth retention are not
defined in the Provincidllon-spatial OldGrowth Order
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Brief Interpretation:

1 The Total Amount d¥lature and Old Forest map provides a nespatial analysis of the total
amount of matureandold-growth forest retention

1 The analysis considered the amountotd and matureforest retentionwithin the BEC
variants within each landscape unit

1 The mapshows thatthe majority of the BEC varianitsthe Howe Sound CE project area are
currently meeting their matur@nd oldforest retention targets. The assessment results
appearbetter by comparison to the oldrowth forest retentionresults This is due to the
fact thatforest stands in theprojectareathat were historically logged now possess mature
second growth forests standdHoweversomeBEC variantdo showa disparity between
the desired target amount of maturand oldforest and the actual amountTheseareas
were extensivdy harvestedprior to any formabld-growth forest protection measurebeing
established

1 Forested landsvith less mature and olgrowth forests than the provincial nespatial
targets may require further validation and interpretation.

Table7. Summary ofNon-spatial Mature and Oldorest Retention Compared toTargets.

Mature + Old Mature + Old Mature + Old %
OBJECTID ASSESSMENT UNIT BEC Target % Exiting % Difference Mature + Old Status

1 Chapman CWHdm 17% 39% 131% > 20% more mature plus old forest
2 Chapman CWHvm1 18% 14% -22% > 10% less mature plus old forest
3 Chapman CWHvm2 18% 28% 54% > 20% more mature plus old forest
4 Chapman CWHxm1 17% 46% 172% > 20% more mature plus old forest
5 Chapman MHmm1 19% 53% 182% > 20% more mature plus old forest
6 East Howe CMAunp N/A

7 East Howe CWHdm 17% 56% 231% > 20% more mature plus old forest
8 East Howe CWHvm1 18% 30% 69% > 20% more mature plus old forest
9 East Howe CWHvm2 18% 50% 179% > 20% more mature plus old forest
10 East Howe MHmm1 19% 73% 287% > 20% more mature plus old forest
11 Howe CMAunp N/A

12 Howe CWHdm 34% 61% 79% > 20% more mature plus old forest
13 Howe CWHvm1 36% 30% -18% > 10% less mature plus old forest
14 Howe CWHvm2 36% 57% 57% > 20% more mature plus old forest
15 Howe CWHxm1 34% 76% 124% > 20% more mature plus old forest
16 Howe MHmm1 36% 76% 111% > 20% more mature plus old forest
17, Lower Squamish CMAunp N/A

18 Lower Squamish CWHdm 34% 62% 82% > 20% more mature plus old forest
19 Lower Squamish CWHds1 34% 57% 68% > 20% more mature plus old forest
20 Lower Squamish CWHms1 34% 37% 10% 0 - 10% more mature plus old forest
21 Lower Squamish CWHvm1 36% 38% 6% 0 - 10% more mature plus old forest
22 Lower Squamish CWHvm2 36% 85% 137% > 20% more mature plus old forest
23 Lower Squamish MHmm1 36% 87% 142% > 20% more mature plus old forest
24 Lower Squamish MHmMmm2 36% 91% 154% > 20% more mature plus old forest
25 Mamquam CMAunp N/A

26 Mamquam CWHdm 17% 39% 130% > 20% more mature plus old forest
27 Mamquam CWHds1 17% 63% 269% > 20% more mature plus old forest
28 Mamgquam CWHms1 17% 57% 237% > 20% more mature plus old forest
29 Mamgquam CWHvm1 18% 1% -95% > 10% less mature plus old forest
30 Mamguam CWHvm2 18% 35% 93% > 20% more mature plus old forest
31 Mamguam MHmMmm1 19% 65% 240% > 20% more mature plus old forest
32 Mamgquam MHmMm?2 19% 81% 324% > 20% more mature plus old forest
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Howe Sound Cumulative Effects ProjecOIld-Growth Forest Current Condition Report

Trend Extent of CrownOld Forest inProject Area (19172017)

......

D Howe Sound CE Project Area
Extent of Old Forest
I O'd Forest 2017
I oid Forest 1992
Old Forest 1967
Old Forest 1942
Old Forest 1917

BURRARD 7.0 5 10 15 Z(i(mg

This map illustratethe reduction in the total amount of old growth forest in the Howe Sound
area over time, from 191 2017 in 25 year increments. The process to arrive at this
information involved projectindorest stand agéackwards in time and accounting for harvest
history throughchanges irthe vegetation resource inventory (VRI).
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Brief Interpretation:

T

As illustratedon page 21from 1917 to 2017he total amount of oldgrowth forest has
declined significantly, from a total 4fL.2,130ha of oldgrowth forest in 1917 tel6,567ha
in 2017 a totalold-growth forestreduction across Crown and private land o#%8

The amount of olegrowth forest included in the Crown forest land base declined from
83,983 ha to 32,576 haetween 1917 and 201 ivhile old-growth forest on non-Crownland
(i.e. private land@leclined from 28,147 ha to 13,991 ha in the sgmeeiod;

The amount of oldégrowth forest has been significantly reduced over tiprenarilydue to
forest harvestingout it has also been impacted by other formslafid development
Thistrend analysis includes forest within private larahd Indian Reserve3herefore the
decline in oldgrowth over this periods also influenced by other factors such as the
removal of Crown foredbr developments (i.ecommunities power lines highwaysetc.);
Thisdecline of oldgrowth foress has not resulted in a correspondingduction inthe
productivty of theforest land baseMany of the brest standsn the projectarea stillvery
productive forests busome of them are nowart of a shorter forest age class cyclen&p
support a sustainabléorest industry in the regionand

The trendfor old-growth forest showshat the rate of decline has decreaseder the past
25 years due to various factors such ésiited availability/access to olgrowth; improved
spatial protectiorof old-growth forests; a market shift to second growth forest produgts
and the resuls of planning efforts such as the SeaSky Land and Resource Management
Plar?. The 1967 to 1992 periodeclined by 21,956 ha or 26 percenttbé total from 1917
andthe 1992 to 201perioddeclined by 7,503 ha or 9 percent of the total from 1917.

Old-Growth Forest Trend

120000

100000

80000
60000 mold_ha
- 40000
- 20000
T T T T - 0

1917 1942 1967 1992 2017

Figure5. TotalOld-Growth Forest (hectares) in the Project Area from 1917 to 2017.

3 https://www.for.gov.bc.caltasb/SLRP/plan79.html
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Howe Sound Cumulative Effects ProjecOIld-Growth Forest Current Condition Report
4. Supplemental Information

Protected Lands and Timber Harvesting Land Base

Note: For a description ¢frotected Landand Resource Exclusion Areakase go to:
http://wwwd.env.gov.bc.ca/soe/indicators/land/landesignations.html
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Howe Sound Cumulative Effects ProjecOIld-Growth Forest Current Condition Report

Land Status in the Howe Sound CE Project Area
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Howe Sound Cumulative Effects ProjecOIld-Growth Forest Current Condition Report

Old Growth - Crown Forest by Age Class
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Biogeoclimatic Units and Landscape Units in the Project Area
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5. Discussion oAssessment Results

The current condition assessment results in this repoet tobe viewed as initial coarse filter
information for consideration in strategic, tactical and operational decisiaking at all levels

of governance. These initial assessment results would benefit from further validation and
assessment work. The assessment results should also be considered in the context of: First
bl A2y a QfordsybibdbvhiEtykayavidlife habitat areag;ompeting resource values,
climate change and other important contextual information before determining if, and what
kind of, a management response is warranted.

The assessment results in this report provide some general insighthiatcurrent condition of
old-growth forests in the areaJatiallegalOGMAs ar@ot exceedingheir incursionlimits but
are currentlycomprisedof about 6@% oldgrowth forest stands. Oldrowth forestrecruitment

in the OGMAwvill increase over time due to the amount of mature forest in the OGlhas
continues to grow Thenon-spatialold forestand old and mature forest assessments indicate
that secondgrowth forests are maturing anold-growth recruitmentis possiblen some
BEC/Llassessment unitdhat are not meeting theiretention targets Validation workcould be
conducted on some sampéeasto ground truth the resultbefore determining appropriate
management responses.

At the Landscape Unit planning scal NRORIB exploring a number of actions in response to
these results such as assessing the recent trends in these indicators, comparing these
predictions to availableld-growth forest current condition assessments and siéxelforest
inventoryinformation and applying these risk assessments, where possible, to land and
resource management decisions. Some examples of these potential responges\aded in
Appendix V. The table provides sonaenple management responses for two separate
landscapeunits that were selected for thettifferent levels of assessed rii the old-growth
forest value to demonstrate how this information could be applied in varying circumstances. It
sharessome potential interpretations of the assessment results, some types of further
assessment that could be undertaken and some potential managemspbnses to the
observed risks.

Themanagement of olegrowth forests, wildlife habitats and forest biodiversity fea®lved
considerably in recent decades. Assessing the indicator trends over time would distinguish
between historic and recent management practices and help prioritize actions based on
growing versus diminishing risk. Comparing the current condition data to availaibie-on
groundforest inventoryinformation will more accurately confirm or reject tlaecuracy of

these assessments.
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Table8. Samples of Potential Ol&rowth ForestManagement Responses

Indicators for the Old Growth Forest Value

Landscape Unit

Incursions into

Amount of Old Forest
Retention Compared

Amount of Mature &
Old Forest Retention

(BEC Variants) OGMAs to Targets Compared to Targety

Lower Squamish LU CWHdm 0 10-20% more >20% more
CWHvm1 0 >20% more >20% more
CWHvm2 0 >20% more >20% more
CWHds1 0 >20% more 0-10% more
CWHms1 0 >20% more 0-10% more
MHmMmM1 1 >20% more >20% more
MHmMmM?2 0 >20% more >20% more

Initial Interpretation

One OGMA incursion that has since been resolved, indicate
strong adherence to OGMA boundaries and legal process.
Comfortable margins for nespatial oldgrowth and mature
forest target amounts.

Recommended Further
Assessment

Consider rerunning the analysis with updated baseline data,

new harvest blocks may have been approved since 2015.
U Consider representative field verification of ejdowth forest
condition where resources are available

Potential Management
Responses

U Communicate results to forest licensees and recommend be

practices to avoid OGMA incursions.

Landscape Unit

Incursions into

Amount of Old Forest
Retention Compared

Amount of Mature &
Old ForesRetention

(BEC Variants) OGMAs to Targets Compared to Targety

Howe LU CWHxm1 0 >10% less >20% more
CWHdm 0 >10% less >20% more
CWHvm1 0 >10% less >10% less
CWHvm2 0 >20% more >20% more
MHmMmm1 0 >20% more >20% more

Initial Interpretation

The OGMAs are providing legal protection and are intact.
Nonspatial analysis indicates pressure on-gidwth forest
within low-elevation BEC variantghere they are not meeting
biodiversity guidebook targets

Recommended Further
Assessment

Consider rerunning the analysis with updated baseline data,
new harvest blocks may have been approved since 2015.
Examine opportunity for OGMA docation with other old
growth forest values already protected (e.g. wildlife WHAS) t
improve oldgrowth forest composition in OGMAs

Monitor development application impacts on etpowth forests

Potential Management
Responses

Consider implications of establishing legal targets for the
mature forest component of the Biodiversity Guidebook and
initiate a dialogue with forest licensees on the subject.
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FLNRORD stadfe developing tools and processes designed to integrate and communicate
resource value objectives, assess how well these objectives are being achieved (including
results from this report) and responwiith integrated resource management approaches to
help achieve these objectivesn the spirit of the United Nations Declaration on the Rights of
Indigenous Peoples, FLNRORD will share these assessments vaitek&yrst Nations in the
Howe Sound CEroject area and collaborate on the development of any warranted
management responses.

Spatial OGMAVianagement Considerations
1 Provincial policy and geomatics mapping standaadshey relate to OGMA establishment
and ongoing forest harvestirgnd roadsadjacentto OGMAsare not clearGIS vector lines

(i.e. roads and OGMA boundaries) drawn at 1:20,000 may appear to overlap where none
exists in the field. This may be resolved by deleting old historic roads that have long since

regenerated, or by refining these boundaries (i.e. OGMAS, roads, harvest litoblkgher
level of precision

1 Sand-level retention polygonsWildlife Tree Retention Area&TRA}could betaggedfor
retention/protection where they overlap with OGMAs

1 FRurther analysis oWTRA and OGMAmaydetermine whetheroverlaps between these
two designations ar@ widespread issue.

1 ClarifyWTRAcontribution towardslandscapédevel retention targetsand whether OGMAs
may be counted towards staAével retention targetsPolicy clarificationwill assistforest
professionals who design harvest blocks and WTPs for licensees.

1 Encouragemore timely and accurate documentatidoy licenseevia theRESULTS system.

1 Consider reviewing the OGMA selection criteria and process, and evaluate the
effectiveness of OGMAs in achieving the intended biodiversity goals.

1 Consider a clegrrocesdgefinition (including data layers and analysis) required to define
the Crown Forest Land Base, so that OGMA targgtsbecalculated consistently.

1 ConsidelOGMAandWTRAboundary adjustmento a more detailed scale in order to
improve geomatics precision and eliminate rAf@mest areas from contributing to old
growth target amounts.

Non SpatiaManagement Considerations:

1 Where nonspatial objectives within BEC variants are not being met, examine the areas for

the presence of existing OGMAs and review the need for further OGMA representation.
1 Consider reviewing OGMAs for their effectiveness] examinether old-growth forest
recruitment strategieshat would supportthe development of structural characteristics
that may enhance biodiversity values.
1 Review on-productiveforest typesand considetheir value tooverall biodiversity and
ecosystem healthAlthough these areas are removed for consideration as OGMAs and do
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not contribute to nonspatial targets, these forested areas still provide ecological values and
should be accounted for in some fashi@iminating these areas from CE calculations due

to the productivity criteria is arbitrary when considering their potential value to
representative landscapkevel biodiversityand ecosystem health
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TheHowe Soungbroject areaboundarywas tailored to meet the expressed interests of local
stakeholdergo considerCE value assessments that focussed on a more natural boundary like the Howe
Sound watershed instead of the three separate provincial administrative districts that straddle the Howe
Sound area. Thidowe Soundproject area follows the height of land around Howe Sound and aligns

with Provincial Landscape Unit boundaries except at the entrance to Howe Sohueick the boundary

was extended to capture the area from West Vancouver around Bowen Island to Gibsons.
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Old-Growth Forest Value

Description

Old-growth forests have ecological, economic, social and cultural value to the people of British
Columbia The importance of olegrowth forestsis reflected in the legislation, regulations and
policies that have been implemented by the province to manage and consergraidh

forest. Oldgrowth forests are important to First Nations, both spiritually and for ongoing
traditional resource use. Olgrowth forests are impacted by multiple resource development
activities and natural disturbance events, making them subject to cumulative effects.

Old-growth forests, also called late seral or climax forest, are characterized by groups of trees
greater than 250 years old with complearticalstructure typical of uneveraged forest types

The functional attributes of olgrowth includes large trees, standing and fallen dead trees,
layered canopy including early to middle aged trees of various species, and openings that allow
for understory growth. The definition of olgrowth forests varies from region to region and is
influenced by natural disturbance regimes, largely wildfire. In Coastal BC, forests are
considered old if the dominant trees have aged 250 years since the lastisitiating

disturbance. Oldyrowth forest retention helps to maintaiforest biodiversity, wildlife habitat,
ecosystems, water quality and other values such as First Nations cultural heritage features.

The complexity and variety of characteristics of-gidwth forests make these ecosystems
ecologically important since they provide valuable habitat to many life forms, including birds,
mammals and amphibians. For example, old forest types can provide valuable cover, denning,
roosting, and nesting habitat for wildlife such as bats, fishers, mawelverine, Roosevelt EIK,
blackbears, owls, and Pileated Woodpecke@ld-growth forests also have high economic

value, prized for the size and quality of wood. Other social and economic values associated
with old-growth forests include recreation and tourism, and hunting and trapping. First Nations
value the protection of olayrowth for botanical forest products including medicinal plants,
cultural and spiritual values, and for ongoing traditional resource uses, e.g. old and large
monumental cedar for totem poles and canoes.

Threats

Urban and rural land clearing on private land and industrial economic development activities
like commercial logging on Crown Land have had the biggest impact on the amourt of old
growth forests in the South Coast Region over the past 100 years. The South Coast region
currently has 38% of the amount of edplowth forests that it did in 1917. This is in large part
due to the history of commercial loggingthe area which has transformed a significant
amount of oldgrowth forests in the region into sustainable second growth rotatidoadsts

over the past century. This has resultegier time in a reduction of olejrowth forest types

and their associated ecological attributes in the region but has also provided a significant
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amount of wood products and economic activityhislrate of conversion from olgrowth

forest types o rotational commercial forests (eveaged forestshas declined in the South

Coast region over the past 25 years due to more old growth forest protection measures and the
limited accessibility of remaining elgtowth forests.

Old-growth forests are also impacted by natural processes such as wildfirestiwavd,

landslides, disease, and insect infestations. These natural disturbances are expected to become
more prevalent over the next century due to climate change and thus these potential impacts
should also be considered atd growth forestmanagement (sedppendx I1\).
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Management Obijectives for Ol&rowth Forest

Objectives for olejrowth forest management are currently established using the following
forms of legislation in BC: thiféorest Practices Code of BC, #w Land Actand theOil and Gas
Activities Act Default targés for management of old growtforest are specified in the
Provincial NofSpatial Old Growth Forest Order (PNOGO, 2004), which sets out a percent
amount of oldgrowth forest to be maintained across the province, within each landscape unit
by Biogeoclimatic Ecosystem ClassificatiBE@variant, consistent with direction in the
Biodiversity Guidebook (1995) and Landscape Unit Planning Guide (1999).

Ly (4KS mMoppnQas GKS tNROGAYOS o6S3Ily + LINROSaa
to maintain a representative amount of elgtowth forests across British Columbia. Today, the
protection of oldgrowth forests in B.C. includes three separate approaches: lezglplished

spatial OGMASs, nelegal spatial OGMAs, and nepatial landscapéevel targets. For the

landscape units (LUs) in the Howe Sound areagadavth forests are protected through spatial

OGMAs legally established through thend Actind theOQil and Gas Activities AcThese legal

tools ensure that impacts tiegally designate@GMASs are avoided, reduced, or mitigated prior

to any forestry or oil and gas infrastructure development. However, these current legal tools

are limited in their application and currently do not prevent some developments from potential
impacting OGMA (e.g. ndiorestry roads, mines, power linesc.).

The amount of OGMA targeted for protection is a percentage of the Crown forest within each
Landscape Unit at the BEC subzone or variant. Landso#pgrovide a foundation for OGMA

target calculations and ensure that OGMAs are distributed throughout forest Districts to

provide landscapdevel representation for oldjrowth forests. This approach of identifying

spatial OGMAs forms the basis for landscap8 @St LI I yyAy 3 Ay Sl OK 2F
Natural Resource Districts (i.e. Sunshine Coast, Sea to Sky and Chilliwack), and closely follows

the Landscape Unit Planning Gufide

Legallyestablished OGMAs are not available for harvest by forest licensees and are excluded

from timber supply reviews that set the allowable annual ddbwever, most ministerial

orders allow licensees to amend OGMAS in situations where the location of the OGMA restricts

road access beyond the OGMA, or where incursions are necessary to facilitate harvesting of
adjacent stands. OGMA incursions that occur as amendments or exemptions to the legal orders
require suitable replacement of what was harvested with forest that has equal or better

structural attributes(e.g. age, leading species, siteindex) ¢ KS f AO0OSyasSSQa 7T2NB
provides a rationale tsupportthe OGMA amendment, whidareviewed for consideration by

4 https://www2.gov.bc.ca/assets/gov/farmingturatresourcesandindustry/naturaresourceuse/langwateruse/crown
land/landuseplansandobjectives/policiegyuides/lup_guide.pdf
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the FLNRRDDistrict Manager, or by the Regional Executive Director where there may be
greater sensitivity. First Nations consultation and public review is a requirement for significant
changes.

Old-Growth Forest Management Objectives
The provincial objectives used for this assessment focus on:

1. The retention targets established to manabe Crown Forest Land Base (CFaB)
old-growth forests as set out in ministerial orders, andture andold-growth forests as
set in policy, within each reporting unit (by BEC variant and by Landscape Unit).

2. The areas of incursion into OGMAs from forestry activities in relation to incursion
limits set out in ministerial orders or in policy.
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Howe Sound Context for Oirowth Forest

Location and Topography

Howe Soundd2y G Aya 2yS 2F (KS Y2ald az2dziKSNYy TA2NRa
entrance to Howe Sound is located about 10 km northwest of the city of Vancouver and

stretches from the Strait of Georgia heading north for about 43 km up to the Squamish River

Estuary. The sound itself is bounded by steep coastal mountains ranging from 1,200 m in the

south up to about 2,700 m in the north. The southern portion of the sound contains four major
islands (Bowen, Keats, Gambier and Anvil) and numerous snstdleds, while the northern

portion of the sound narrows to a 3 km wide channel becoming a fiord for 15 km before

reaching the Squamish estuary. The estuary is fed by the Squamish River and the associated
Cheakamus ahMamquam river drainagest KS | NS Qa Y2dzy il Ay2dza NBf A
precipitation makes soil conservation a management concern for sustaining the productivity of

forest ecosystems in the area.

Forest Ecosystem Description

Forests in the Howe Sound area are described by ecological units, and are comprised of the
Coastal Western Hemlock (CWH) BEC zone, which is the most productive forest region in
Canada. This zone occurs at low to middle elevations west of the coastal mountains, occupying
elevations from sea level to 900 m on windward slopes in the south and 1050 m on leeward
slopes. The Mountain Hemlock zone is usually the subalpine zone above the CWH. The CWH is,
on average, the rainiest zone in British Columbia with a mean annual precipitation of 2,228 mm
(ranging from 1,000 to 4,400 mm), with cool summers and mild winters, though hot dry spells

can be frequent in summer. A combination of unfavourable topography and humid climate
renders most of the zone unsuitable for agricultural use.

In the CWH zoneyesternhemlock is usually the most common species in the forest cover. It
regenerates freely under the canopy of mature stamdeere sufficient acid raw humus or

decaying wood has accumulated on the forest floor. Westedacedar occurs frequentlyn

moist to wet soilsusually in shaded forests. Douglitsis common from low to high elevations,
andis more abundant in drier parts of the zoard areas influenced by fireAmabilis fir and
yellow-cedar are common only in wetter parts of the zone. Grand fir, western white pine, and
big leaf maple occur in warmer and drier southern parts of the zone. Red alder is a widespread
species on disturbed sites, black cottonwood usually occurs only along large rivers with
extensive floodplains. Sitka spruce is also a widespread species, but is largely restricted to
specialised habitat such as floodplains and exposed beaches.

Climax or olegrowth forests may be identified and described from a variety of perspectives, as
they prioritized bydifferent intrinsic valuesuch asconomicpiological, spiritualpr aesthetic

values The range of these perspectives means that the description efrolth forests may
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dependupon what is considered thmostvalued characteristic: age (greater than 250 years

old, age class 9); structural complexity (observed in individual trees and the forest stand); large
tree size (diameter and height); species (western red cedar or other species that are long lived);
stand condition (natural, uneveaged with small openingsand its location in relation to other
values, such as indigenous cultural sites, recreational features and wildlife habitat

Climate Change

In general, the Howe Sound area is warm and dry during the summer months and cool and very
wet (snow at higher elevations) during the winter months. In the coming years, warming from
climate change is expected to affect weather conditions and seasonal precipitation in the Howe
Sound area. More winter precipitation will likely fall as rain rather than snow and result in:

lower snow packs, earlier/more rapid snowmelt and longer fire seasons. Forest fire risk and
wildfire seasonsare expected to increase as periods of relative summer drought become more
common. In addition, more severe winter rainstorms are projected which can lead to an
increased risk of flooding, landslides and wind throw.

Ecosystems in Howe Sound are currently experiencing the cumulative impacts of natural
disturbancesi(e. fire, landslides, floodsgndanthropogenic disturbances (i.e. energy
development, forestry, resource extraction, recreation, housing developm€lithate change
isalsoprojected to effect oldgrowth forests by altering temperature, hydrological and fire
regimes in the South Coast.

Human Habitation and Settlement

The Howe Sound area falls within the traditional homelands of the Coast Salish people, located
in the traditional territory of the Squamish Nation, Musqueam Nation, the Hul'qumi'num Treaty
Group and the TsleWaututh Nation. The Squamish Nation has numerous reserves and cultural
sites within the Howe Sound area and Squamish river watersheds. Sustainable and healthy old
growth forest ecosystems are important to supporting First Nations way of life and are
important to their rights and interests.

Overall, about 40,00050,000 people live in the Howe Sound area with the majority of people
residing in the communities of Squamish, Horseshoe Bay, Lions Bay, Gibsons, Bowen Island and
Britannia Beach. To date, the topography in the area has restricted most of the settlement to

the coastline, valley bottoms and lower lying islands. The population in th&oS&ley corridor

is estimated to increase by almost 30% over the next 25 yesociated commercial services,
tourism and recreational use are also expected to continue to grow in the Howe Sound area
during this period.At least 13,000 units are currently being planned in the broader Howe

Sound area through resort and housing development proposaésisequently, the pressure to
maintain oldgrowth forests in the area is expected to increase while at the same time
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projected temperature and precipitation regime changes resulting from climate change may
compromise the quantity, quality and value of some-gtdwth forests.

Land Use

The Howe Sound area, with its close proximity to Vancouver, has long been an interface area
between wilderness areas and the expanding human settlement, development and recreational
activity. The area has multiple competing economic, social, cultural and environmental values,
with development interests and cumulative impacts that can potentially impactodavth

forests; however, for the purposes of this repashly the harvesting of olgrowth forests by

the forestry sector is considered in the analysis.

TheHowe Sound NBI Qa SO2y2Yeé Aa RAGSNEAFE@AY3I FyR 06SO
extraction as improved highway access and tourism infrastructure spur new resort, housing,
recreation, commercial and industrial development interests. This trend is expected to increase

in the coming years due to a number of new development proposaisGaribaldi at Squamish

Resort, South Britannia Beach housing development, Woodiiimefied natural gasplant, and

McNabb Creek aggregate mine), in addition to new housing infrastructure to support the needs

of growing communities.

The forestry sector has a long history of harvestinggstulvth forests in the Howe Sound area,
and although it is much scaled back from historic harvest levels, forest harvesting continues on
a much smaller scale. The Howe Sound area is also seeing an increase in backcountry
recreation from visitors that primarily come from areas outside of Howe Sound. Some of the
recreational activities may include: rock climbing, mountain biking, and motor biking, ATV use,
and dispersed frontountry and backcountry hiking and camping on designated and non
designated sites and trails. The number and extent of existing roads in the Howe Sound area
can create opportunities to access ajdowth forests. Some recreational activities in-old

growth forests can compact soil, reduce herbaceous and shrub vegetation, and impact forest
biodiversity a hallmark of the ol&yrowth forest value. The increase in recreational use and
activity in the area can potentially contribute to cumulative impacts ongstuvth forests,

though any effects are likely to be minor in comparison to the industrial forestry activities that
convert oldgrowth foreststo youngerevenagedforests.

Cumulative impacts will need to be carefully considered by Crown land deaisikers and
other managers responsible for development in this time of infrastructure expansion, increased
recreationaluse and climate change, to sustain-gitbwth forests in the Howe Sound area.

Old Growth Forests
As of 2017, theravere 45,597 ha of oldgrowth forest in the Howe Sound CE Project area. Of
this amount 31,520 ha of oldgrowth forestfell within the Crown Forest Land Base (CRlnE)
14,077 hafell within non-CFLErea(e.g.Crown lands with lower forest productivitgrivate
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lands or First Nation ReserJe<Of the oldgrowth forest within the CFLBan estimated 15,543
ha ofold-growth forestis currently protected through various legal designatio®sd Growth
Management Areaé7,298 ha)Provincial Parks (3,759 ha); Ungulate Winter Raxigdlarvest
Areas (2,280 ha); Wildlife Habitat Arelde Harvest (1,080 ha); Wildland Zones (821 ha);
Conservancy Areas (289 ha); and First Nation Cultural Places (16 ha).

The Howe Soun@E Projecarea contains 469 legélld Growth Management Area® GMAS)
totalling 12,219 ha. The largest OGMA is 660 ha, the smallest is 1 ha and the &¥&idde
size is 26 ha. About 87,298 ha)f the 12,219 ha oODGM/Ain the project areaonsiss of
old-growth forest @reater than 250 years old), 3&f the areaconsiss of mature forest (101
to 250years old) and the remaining@@of the areaconsists okarly to middle agéorests (1 to
100 years old). The reason that a proportion of OGMAS are not composed primarily of old
growth forest is due to thdimited availability of old growth forest stands at lower elevations
andthe limited opportunity to select productive, high value @cbwth forest siteswvithout
unduly impacting timber supplgnd the forest sectarlt is expected that thesproductive
OGMA sitesvith lessold-growth representation will benaintained and manged for protection
over time andwill recruit valuable olegrowth characteristics
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BRITISH
COLUMBIA

File: ORCS 17580-55/Lower Squamish

ORDER TO ESTABLISH
A LANDSCAPE UNIT AND OBJECTIVES

LOWER SQUAMISH LANDSCAPE UNIT
Pursuant to Section 4 of the Forest Practices Code of British Columbia Act, 1 hereby
establish the Lower Squamish Landscape Unit, an area located on the west side of Howe
Sound near the Lower Squamish River, Squamish Forest District, effective August 20,

2003.

The boundaries of the Lower Squamish Landscape Unit are shown on the map, dated
August 6, 2002, attached to this Order.

In addition, I hereby establish objectives for the Lower Squamish Landscape Unit, as
attached to this Order, effective August 20, 2003.

(Original signed by)

Regional Director, Coast Region Date
Ministry of Sustainable Resource Management

G:\Workgroup\MSRM!Legal _advert'SquamishProposedOrders_July 02
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