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Executive Summary

¢CKS 126S {2dzy R [/ dzvydzE F §A @S 9FFSOGa tNRr2SOG NBLJ
Cumulative Effects Framewoirkthe South Coast Natural Resource Region of the Ministry of

Forests, Lands, Natural Resource Operations and Rural Development (FLNRORD). This report
presents a cuent condition assessment édrestbiodiversityin the Howe Sound arday using

key forest age classes as a surrogate for estimatiidjife habitatandbiologicaldiversity.

This report isnainlycomprisedof three forest biodiversityrisk rating mapsndfive current
condition indicator maps derived from trdraft provincial lerestBiodiversityCEAssessment
Protocol Fivekeyinitial indicatorshave beerused to estimate théikelihoodof reduced forest
biodiversityin the Howe Sound CE Project arez@asparedto historicalnatural forest
conditions These indicatorare: old forest amountold and mature forest amounearly seral
forestamount, old and mature interior forest amounand area udisturbedby roads and
linear features Theresults from this current condition assessment provide a gerestinate
of the condition offorestbiodiversity by Biogeoclimatic Ecological Classification (BEC) subzone
variantwithin the landscapes units (LUi) the project area The table belovsummarizes the
forest biodiversity risk ratings by lfor the three forest biodiversity risk rating maps used in
this assessment.
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Theassessment results indicate that a general decline in the amounidoF@est(>250yrs)

and Old and Mature Forest (>101yrs) over the past 200 years has occurred broadly throughout

the project area and has likely led to some degree of reduced forest biodiversity in this urban
wildland interface area. This risk of reduced forest biodivedity to the reduction in Old and

Old and Mature Forest amounts is more likely in the lower elevations of the Howe, Mamquam

and East Howe LUs because of historical timber harvesting practices and urban land

development. The recruitment of Old and Mature Forest amounts through Old Growth

Management Areas and other legal designations is expected to help mitigate the Old Forest and

Old and Mature Forest risk ratings for forest biodiversity over time. As a resedis andicating

' W£SNE | AIKQ fA]StAK22enoprEcessBilg dedStRat abddibked (i 0 A
F2NBaG SoOz2aeaidSvya NS Ay | OSNEB oFR KSFfGK 2N
C2NBaid . A2RA QO SThétabledelolv ingicAtés wiag dedehtydfEisting Old and

Mature Forest is protected within eadtUin the Howe Sound area.

There is currently a significant amount of Early Seral ForestmeBEC zones in tHdowe

Sound areg¢e.g CWHvmih MamquamLUand CWHvm1 irHowelLU) due to recent forest
harvestingoverthe past 40 yrs There are also some BEC zones in the project area that have
experienced a decline in Early Seral Forest compared to natural historic cond#tign€{VHdm

in Lower Squamish LU) due to the aging of forest stands that cagtdi@ed throughwildfire
suppression and the designation of protected lan@s/erall, theamount of Early Seral Forest
compares relatively well to the estimated historiteels of Early Seral Forest which can help
to retain somebiological and habitat diversiiy the Howe Sound area. In those areas where
wildfires are suppressed, periodic logging and replanting of stands outside protected lands and
resource exclusion areas could help to mitigate the risk to forest biodiversity from Early Seral
Forest loss. The use of forest harvesting and siliviculture practicemtiratclosely mimic

natural disturbance processeguld help retain forest biodiversitgssociated withistorical
natural conditions.

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
specificforest biodiversity assessmerdsid applying these risk assessments to land and
resource planning and management decisions where possible. The managerfaetstd and
wildlife habitathas evolved considerably over the past several decadd¢blat therearenow a
number of legal conservation tools being used ttane a more appropriate
balance/interspersion of oldnature andearly seral foresstands Assessing the indicator
trends over time would distinguish between historic and recent management practices and
help prioritize actions based on growing versus diminishing rigsrést biodiversity
Comparing the assessment results to availabléhimgroundforestbiological information will
more accurately confirm or reject the accuracy of the results and predictions. These assessment
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results offer some insights that can be considered immediately in certain statutory decisions
(i.e. major projectsurban land development, foregshanagement) and practive initiatives
(i.e.Forest Stewarship Hans andsilvicultual plang.

FLNRORBSouth Coast is committed to the loigrm conservation of forest biodiversity by
BEC/LU assessment unit in the Howe Sound aréa.results of this assessment will also be
incorporated into new decisieBupport tools and processes that FLNREHDth Coast is
currently developing. These tools and processes will: integrate and communicate resource
value objectivesassess how well these objectives are being achigaed provide the basis for
the development of integratedesource management responses.

Overall, the results from this asssment provide a coarse filtestimate ofthe current

condition offorest biodiversity in the Howe Sound aras compared to historical natural
conditions Whileforest seral stage distributioplays a significant role in the conservation of
forest biodiversity, it does not necessarily tell the whole story. It is recommendedhisat t
assessment be used in conjunction with tHewe Sound®Id-Growthcurrent condition
assessment and other complementary monitoring work to get a more fulsome picture of how
the province is managing ftine conservation of forest biodiversity in the area

It should also be noted that thdowe Sound CE Project area is an urbv@dland interface area
adjacent to a major urban centre of over two million people that supports: several local
communities; First Nations cultural places; natural resource sector industries; a world reknown
recreation and tourism corridor; and an array of marine and terrestrial wildlife values. In this
context, some level of risk/impact to forest biodiversity compared to natural historical
conditions is to be expectaghenbalandéng multiple economic, environmental and so€io

cultural interests in the context of sustainabilitysach ararea.
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1. Introduction

CKS 126S {2dzy R [/ dzYdzZE F GAGS 9FFSOGa tNRr2aSOG NBLI
Cumulative Effects Framewokky’ C[ bwhw5Qa { 2dziK / 2F a&ad bl (dzNI f
presents an initiaturrent condition assessment of forest biodiversitythe Howe Sound CE

Project area (Appendix I). Other values being assessed for current condition in the Howe Sound

area include:Aquatic Ecosystem§)Id Growth Forests, 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 Colunibidanuary 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 valk&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 noigovernment stakeholders.

The Province of British Columbia has identifieest biodiversityas one of its initial core values

for CE assessmenkEorest biodiversity is important not only for sustaining importaodlogical

services that humans and other species rely upon, but also for providitugal resourcege.g.

diversity oftimber products, Pine mushrooomsind culturakesourceqe.g. cedar trees

medicinal plantsthat contribute to human welbeing through resource use and extraction

activities(see Appendicel & 1l). Managing forforest biodiversity preserstthe societal
OKIffSy3aS 2F RSUSNNAYAYy3a GKS WwWolflyOSQ 6SG6SS
economicand socieculturalbenefitsderivedfrom forested areas in the context of

sustainability.

Forest habitat diversity has a strong correlation to forest species and genetic diversity. As such,
the maintenance of historic structural habitat complexity within forest stands is important to
the conservation of forest biodiversity. Both natural disturbance regimes (e.gldiéslide¥
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and human land use disturbances shape the spatial and temporal distribution of forest seral
stages/ conditions across the landscape in BC. Keeping forest disturbances close to estimated
historical natural disturbance types and forest succession patterns can go a long way to helping
sustain forest biodiversity.

The intent of this report is to provide an initial indication of the current conditiofordst
biodiversity comparedo natural historic conditionsThis assessmeid based upon fivanitial
forest biodiversityindicatorsalong withsomeadditionalsupplemental informationn the Howe
Sound CE Project ared@his assessment actsasoarse filter to help direct further current
condition assessment and monitoring wotkis report is largely made up of a series of current
conditionrisk rating andndicator maps derived from théraft Provincial CE Assessment
Protocol forforest biodiversity(see Section 2)It also contains somsupplemental information
mapsto help with an initiainterpretation ofthe results.

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

results provide some important information darest seral stage distribution by BEC subzone
variantand LUn the Howe Sound CE Project area. This information is used to #ssess

likelihood of reduced forest biodiversity the project areaas compared to historic natural

conditions Further validation, analysis and contextual examinatiat be required before

assessing the actugkk to forest biodiversity in thesassessment units. Therefore, the results

in this assessment (relative to a high or low risk benchmark) do not necessarily tell the whole
story and more investigation is required to determinadfditional managemeniswarranted

This assessment should be used in conjunction with the complementary Howe S@hnd
Growthassessment to get a more fulsome picture of how the province manaldegrowth
forestand forest seral stage distributidn conserve forest biodiversiiy the Howe Sound
area.



2. Assessmenfpproachfor ForestBiodiversity

The conceptual model used for this current condition assessifi@guirel) was derivedrom

NA (0 A & K uhptilistetiorest Bigdiversitgumulative Effects Assessment: Draft
Assessment Procedure (v2017 This assessmeli intended to be used in conjunction with
other information sources such as the CEF old growth assessment and Forest Range and
Evaluation Program (FREP) informatiomget a more comprehensivaverview of forest
biodiversity and its managemeni he conceptual modebelowis an adaptation of the draft
provincialassessmenprocedurewhichwasnot fully compléed atthe time of this report This
conceptual modeprovidesthe structure for conducting strategiclevel sciencéased
assessmenthat considers the kegomponents andactors affecting forest biodiversiin the
context ofhistoric range¥ariability, current condition, trend anecological benchmarksThe
conceptual assessment model focuses on an initial core set of indi¢htdngrovide a
foundation for what is expected to become a larger suite ofléal&d and fielebased
indicators in the future.The initial indicators used for this assessmarg Old Forest Amount;
Old and Mature Forest Amount; Early Seral Forest Amount; Old and Mature Interior Forest
Amount and Area Undisturbed by Roads and Linear Features.

Forest Biodiversity

Habitat Loss, Alteration and Habitat Sub-division Changes in Species Behaviour,
Degradation and Isolation Biology &Interactions
T T | 1\ | Mortality rate
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Figurel. Conceptuabssessmenmodel for forest biodiversity adapted from thedraft 2017 provincial
assessment procedureer forestbiodiversty.



ConceptualModelsfor CEvalues describbow components and indicators influence or interact
to affect the condition of a value.

Componentggreer) are features and attributes of a value that should be measured and
managed to meet objectives associated with values.

Functions andProcessegblue) describe a key role of a component in maintaining the value,
that if compromised changes the state or condition of that component.

Factors(red) are influential processes or states that act on a component and include both
positive and negative effects. They may be used as indicators.

Indicators(black circle$ are the metrics used to directly or indirectly measure and report on
the condition of a component (state indicators) or the processes that act upon or influence the
condition of a component (pressure indicators).

Note: Thedarker bold circles represent the indicators used in this assessvhdatthethinner
black circlesand dottedblack circles represent future indicators gatential future indicators.

Limitations and Assumptions

T

T

M

A lkey assumptionn this assessmers that the maintenance diistoricforesttypes and
habitat diversitybased upomatural disturbanceegimesisakeyelement for managing
andsustaining forest biodiversity;

The draft assessmemprocedureand provincial data upon which this assessment is
based is athe coarse filter strategic levelThe data and indicators used in this
conceptual assessment model can only provide results that are an estimation of current
condition at broad scale and may not reflect actual current condition at an
operational/site specific scale. Actual current condition will require validation at the
operational/sitespecific scale

Further contextual and complementary informati@uch ald growthand FREP
assessments should be consideredrder to get a more comprehensive view of the
conditionof forest biodiversity This information can help with the interpretation dfet
assessment results which wdétermine ifadditional managemernis required,;

A number of important provincial data and technical issues were unable to be fully
resolved and restegd in increased uncertainty with the assessment outcomgeme
examples include:



o Data quality and completeness of Vegetation Resources Inve(\®ti)
o Verification of the Biogeoclimatic Ecosystem Classification (BEC) subzone/variant
boundaries;
o Data quality and completeness @gital road nventories,
0 Cleary defining th&RI parameters that are used to describe theested land
base
0 Use of Historic Range and Variabitfyforest types as aacological benchmark
and
o Inclusion ofclimate change effects ast@enchmark through future range and
variability.
Provincial data coverage was not availafoleall the proposedindicators outlined in the
draft forest biodiversityconceptual model As a resulthis assessmentloes not meet
the full current condition assessment intent outlined in the draft provincial assessment
procedures for forest biodiversity;
Further development of forest biodiversity indicators and ecological benchmarks
0S@2yR GKS O2NF aSi LINBaSyiSR Ay GUKAA R2O0dz
protocol development activities
Thisassessmentloesexplorethe current conditionof some key forest biodiversity
indicators against estimates of historical natural conditions and does not consider the
sociceconomic benefits accrued over time from human resource use and land
development; and
Determining the balance between the conservation of forest biodiversity and-socio
economic interests is beyond the scope of this current condition assessment. Direction
from Land Use Agreements with First Nations, strategic land use plans (etg-Slea
LRMP) and guidebooks like tBE Landscape Unit Planning Gladd the BC
Biodiversity Guidebook can help to determine this balantleis balanceanalsobe re-
shapedover timeto reflect First Nationnterests and new agreementemerging issues,
new sciene and changing societal values.



3. Current Condition Assessment Results

The current condition assessment resutgy byRisk Rating Categorpdicator, BEC subzone
variant andLandscapdJnit but some general observatiomsin bederived from the results
Tablel belowprovides an initial assessment of thieelihood thatforest biodiversity has been
reduced compared to historical natural conditiofy BEC subzone varianf)jable 2 provides a
more detailed assessmenf current condition for the fivenitial forest biodiversityindicators.

Table 1. LikelihoodForest BiodiversityReduced Compared to Historical Natural Conditions

Risk Rating Category Likelihood of Reduced Forest Biodiversity
(by BEC Subzone Variant in) LU Compared to Historical Natural Conditions
Howe Lower Mamquam East Howe
LU Squamish LU LU

LU

Old ForestLoss Rating
CWHxm1

CWHdm

CWHvm1

CWHvm?2

CWHds1

CWHms1

MHmMmm1

MHmMmM?2

Old & Mature Forestoss Rating
CWHxm1

CWHdm

CWHvm1

CWHvm?2

CWHds1

CWHms1

MHmMmM1

MHmMmmM2
Early Seral Forest Loss Rating
CWHxm1

CWHdm

CWHvm1
CWHvm?2

CWHds1
CWHms1

MHmMm1

MHmMmM?2

WB-Very High; [El=High; [Ml=Moderate; |L=Low; VL=VerylLow NA=NotApplicable



Table 2. Current Condition of Forest Biodiversity Indicators by BEC Subzone Vaniht)

BEC units Core Indicators: Percent @EC Subzone Variahy LU

Howe Lower Mamqguam East Howe
LU Sqguamish LU LU
LU
%OIld Forest Amount
CWHxm1 43%
CWHdm 3% 8% 3% 7%
CWHvm1 5% 28% 0% 13%
CWHvm?2 36% 61% 21% 31%
CWHds1 13% 11%
CWHms1 1% 37%
MHmMm1 5% 81% 5% 68%
MHmMm2 72% 53%
%0Id & Mature Forest Amount
CWHxm1 76%
CWHdm 63% 60% 41% 54%
CWHvm1 30% 37% 1% 31%
CWHvm?2 5% 8% 35% 50%
CWHds1 57% 54%
CWHms1 36% 57%
MHmMm1 81% 93% 68% 7%
MHmMmM2 96% 88%
%Early Seral Forest Amount
CWHxm1 2%
CWHdm 8% 6% 12% 9%
CWHvm1 36% 26% 3% 16%
CWHvm2 25% 7% 33% 16%
CWHds1 11% 7%
CWHms1 17% 35%
MHmMmm1 5% 0% 26% 9%
MHmMmM2 1% 7%
%O0Ild & Mature Interior Amount
CWHxm1 35%
CWHdm A4% 33% 16% 2%
CWHvm1 24% 24% 0% 20%
CWHvm2 54% 58% 52% 42%
CWHds1 33% 27%
CWHms1 51% 47%
MHmMmm1 T75% 68% 56% 66%
MHmMmM2 81% 58%
% Area Undisturbed by Roadd/inear Features
CWHxm1 55%
CWHdm 80% 81% 17% 65%
CWHvm1 42% 5% 7% 33%
CWHvm2 64% 92% 45% 61%
CWHds1 76% 70%
CWHms1 88% 62%
MHmMmm1 94% 9%% 68% 87%
MHmMmM2 0% 91%




Initial Observations andnterpretation of the Current Condition Results
Someinitial observations and possible driveafecting the results include:

1 Historical mman resource use and land development in the Howe Sound area and
broader Sedo- Sky area has had a significant adverse impadpaties habitat
diversity over the years. As such, it is likely that it has also had an adverse impact on
overallforestbiodiversity when comparing ib estimated levels oforestbiodiversity
associated withhistoricalnatural conditions

T I NBI & AYRAOI (ikeliffiadd of redwcedSiotdst biodivar§t not necessarily
YSIYy GKFIG aa20AFGiSR F2NBaild SO2aeaidsSvya I NB
conservation approach fdorestbA 2 RA GSNEAGE AaAy Qi 2N Ay3Io
amounts and ecosystems are currently recovering from historical logging practices and
Old Forest habitat recruitment through established spatial OGlt#ksother legal
protection designations isxpected to improve over time;

1 There is currently a limited amount of Old Forgs250 yrs old)eft at the lower
elevationsoutside of protected aream the CWHBEConedue to historical timber
harvesting practicegnd land developmenit the more productiveand accessible
forest sites that once supporteold-growth forest stands

1 The largest amount of Old Forasirrently exists moreat the higher elevations in the
Mountain Hemlock BEC zones and within protected areas. This is likely due to the
reduced accessibility, lower market value and protection of these forest stands;

1 The loss of the [@ Forest amoun{>250yrs) and th®©Id and Mature Forest amount
(>101yrs), asompared to natural conditionsas occurred broadly throughout the
project area. This has likely had an adverse impact on those species dependent upon
Old and Mature Forest habitat typés.g.Marbled Murrele;

1 While most of the Old and Mature forest amount is at l@gklevations, there is still a
significant amount of Old and Mature Forest (>30% by BEC zone) in the lower elevation
areas of the CWH BEC zo@me of this forest will be recruited into Old Forest Amount
through recent OGMA designatioasd other legal protection designations

1 There is currently a large amountsfcondgrowth Mid-Seral Forest (4100yrs old) in
the project area due to historical timber harvesting. This likely has had an impact on the
current level of forest biodiversity as compared to historical natural conditions;

1 Much of theforest in in the CWH BEC zonesdsondgrowth Early or Mature Forest
that could trendtowardsmore recruitment ofMature and Old &restoverthrough
existing protection measures/harvesting constrajnts

1 There is currently a significant amount of Early Seral For&3\iinl BEZonesof Howe
Sound due to recent forest harvesting within the past 40(grg. inMamquam and
HowelLU9. This amount of Early Seral Forest compares relatively well to the estimated
historicalEarly Seral Forest amour(esxcept in protectd area9 andis helpingto retain

8



someimportant wildlife feedinghabitatsin these landscape uni{g.g.feed areas for
Roosevelt Ellnd Black Bears)

Some BEC zones that cover Parks/Protected Alisisdsor maturesecondgrowth
forestsin Howe Sound show less Early Forest amount than natural historic conditions.
Thisis likelydue tofire suppressionlack of recent fire activitand/or lack of recent

timber harvestingn these areas

The nanagedEarly Seral Forest habitatsthat result from commercial timber harvesting
may not be as beneficial to forest biodivitysas some more natural disturbedeasif

the managed forest edges and regeneration proceskasot closely mimic more

natural processes;

The main protected areas in the Howe Sound area contain very little Early Seral Forest
at this scale of assessment due to their limited amount of forested land and limited
exposure to recenhaturalforest disturbance.About 24% of the land in the Howe

Sound CE Project is dedicated as parks and protected areas and 37% of thesland ha
some form oflegalprotectionthat constrains forest harvestingdowever, the larger

parks are mainly located at higher elevations and include a significant amount of less
productive high elevation forest and ndarested area;

The Old and Mature Interior Forest results indicate that the lower elevation BEC Zones,
where most timber harvesting and land development has occurred, also have the least
amount of Old and Mature Interior Forest Amount. This Old and Mature Interior Forest
Amount is important to reduce edge effects on forest dependent species;

Roads and Linear Features (e.g. forestry roads, public roads, highways, transmission
cooridors) that may disturb some species appear to exist throughout most of the BEC
zones in the froncountry corridor and in the watersheds where forestry roads exist.
High elevation BEC zones and Parks have the greates Wneésturbed by Roads and
Linear FeaturesThe results foiWest Vancouver and Bowen Island do not appear to
accurately reflect the expected % of area undisturbed by roads and linear features since
we knowmany roads exist in these areas (validation requiradyl

Areas showing a higher probability of forest species disturbance from roads and linear
featuresmaynot have similar levslof actualdisturbance. The level of disturbante

forest species in the arezan vary depending on thtgpe ofspecies in the area, the

status of the road and the amount of road use. For example, the McNab Creek
watershed shows a higher level of disturbance by roads and linear features in the
assessment, but may have less actoaést species disturbance than some other areas

in the same category due to the very low levels of roadingbe area due tanarine

access only constraints.
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Subzone Variant within Landscape Units
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Forest Biodiversity Risk - Old and Mature Forest Loss Rating
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derived from the degree to which the current amount of Old &mature Forest departs from
the expected amounts of Old and Mature Forest using Historic Range and Variability as a
benchmark. The assessment unit is by BEC Subzone Variant within Landscape Units.
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Forest Biodiversity Risk — Early Seral Forest Loss Rating
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Indicator- Old Forest Amount
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This mapshows the amount (%) @ld Forest (>250yrs oldpy BEC Subzone Variant within
Landscape Units. Olbrest habitats provide unique and diverse habitat characteristics for
many wildlife specieslhe areas with darker shades of bindicate areas withower amounts
of Old Forest.
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Indicator- Old and Mature Forest Amount
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This mapshows the amount (%)ld and Mature Forest (> 101 yrs oldpy BEC Subzone Variant
within Landscape Unit0ld andMature Forest habitats provide unique and diverse habitat
characteristics for many wildlife species. The areas dattikershades of bluéndicate areas
with lower amounts ofOld andMature Forest.

14



Indicator- Early Seral Forest Amount
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This mapshows the amount (%) d&&arly Seral Forest (>40 yrs oldpy BEC Subzone Variant

within Landscape Unitdnterspersedtarly Seral Forest habitats can provide unique and diverse
habitat characteristics that support high species diversity and habitat attributes for many early
seral dependent wildlife specie3he areas with darker shades of bindicate areas with

lower amounts ofearly Seral Forest.
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Indicator- Old and Mature Interior Forest Amount
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This mapshows the amount (%) @ld andMature Interior Forestby BEC Subzone Variant
within Landscape Units that ot influenced by edge effesfrom adjacent humarcaused
forestdisturbancesThe areas with darker shades of bindicateareaswhere humancaused
forest edges mabe adverselyaffecting someforest dwellingwildlife species.
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Indicator- Area Undisturbed by Roads or Linear Features
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This mapshows the amount (%) of land area by BEC Subzone Variant within Landscape Units
that isundisturbed byroads andinearFeatures. The areas with darker shades of blue indicate
areaswhereroads and linear featuremay beadverselyaffectingsomeforest-dependant

species. Note: This map does not consider road type or amount of road use.
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4. Supplemental Information

Protected Lands, Resource Exclusion Areas
and Timber Harvesting Land Base

D Howe Sound CE Project Area )
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- Protected Lands

- Resource Exclusion Areas
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Note: For a description ¢frotected Landand Resource Exclusion Arepkease go to:
http://wwwd.env.gov.bc.ca/soe/indicators/land/landesignations.html
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Biogeoclimatic Classification Units
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