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Abstract

Healthy ecosystems are becoming understood as essential to human survival as o the
survival of the other species they support. We are becoming aware thgtteym sustainability
for our species, also referredtoas(USHE (}E Z}u E|[ishnd@natelydihkedEo the
safeguarding, preservation and restoration of these vitally important retecosystems.
Currently accepted concepts of growth and development can be re-imdga that we grow
toward livable communities and resilient ecosystems.

The lowland east coast of Vancouver Island and the Gulf Islangjch the Comox Valley is
centrally located, is one of four areas in Canada where concerrobassed due to the critical
level of natural ecosystem lo$sAnd it is one of two areas in BC that has experienced intense
and rapid development. In this unique and highly ecologically richmegeonaining natural
ecosystems are being reduced, fragmented, and lost due to human activitiegrhaistes
include urban and rural use, industrial activity, clearing/ logging, agrieyltrails, mechanized
recreation, roads and other developments. The Sensitive Ecosystems InveSEd)yyattempts

to identify and map rare, threatened and important ecosystems apameon the impact of
human activities on them. Updating of the SEI is critical for mongarhanges to ecosystems,
and forms the basis for implementing strategies to conserve and restore them.

The federal and provincial governments initiated SEI mapping for eagtanouver Island and

§Z 'mo( /e0 v * ]Jv S$Z SevéndinGact aridi far/fragile ecosystem types were mapped
and assessed: wetland, riparian, older forest, woodland, terrestrial herbac@oaky

outcrops), coastabluff and sparsely vegetated (dunes, spits and cliffs). In additremyecently
modified, yet biologically important ecosystems are included ininlrentory: seasonally

flooded agricultural fields and older second growth forestZ i60i[* U % % ]JVP Jv ] §
less than eight percern(B%) of the regional land base was covered by sensitive ecosystems in a
relatively natural conditiors.

To ensure that the SEI would remain relevant approximately ten years Aatgs,

Environmental Consulting Ltd (Axys) was hired by the Canadian WildlifeeSerassess the
condition of the original SEI polygons. Air photos taken in 2082 used. Axys developed a set
of methods to quantify the impacts of human disturbance to ecosystemapped by the

original SEI.

The findings of this update showed that the original SEI areagé@@ased significantly in the
ten year period between 1992 and 2002. The rare and threatened ecosystemsh cloaked
the landscape approximately 150 years agmade up only six per cent (6%) of the landscape

! BC Ministry of Environmenensitive Ecosystems Inventori@¥ebsite hit: January 31, 2014)
http://www.env.gov.bc.ca/sei/lvan_gulf/ecosystems.html

% Axys Environmental Consulting Ltd. (March 2005). Prepared for Canadian Wildlife Service, fist&drmbia.
Redigitizing of Sensitive Ecosystems Inventory Polygons to Exclude Disterde
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Of the two recently modified yet highly important ecosystems tyigestified by the
government, the proportion had dropped from ten to seven percent (7¥f®fdandscape.

The Comox Valley Conservation Strategy Community Partnership (CVCS-CP) was formed in part

to respond to the high rate of ecosystem losses that were recorded i€tmeox Valley
between 1992 and 2002. Today the CVCS-CP is a dynamic coalitionirgposistver twenty
member groups, working to promote the conservation and restoration af Emd water
ecosystems.

In 2014 the CVCS-CP contracted Juniper Environmental Services to coseltach

disturbance assessment of the Comox Valley SEI using current inforraaticeir photos from

2007 to 2012 This is the first time that an SEI has been evaluated for a secondTiraelata
produced allows a twenty year look at the status of the lowlajdu} £ s oo C[¢« (E uv vS$
natural and highly valuable ecosystems. The CVCS-CP considers mapping, inadritorg a

term monitoring of the health of our sensitive ecosystems to be missifor conservation and

land use planning.

K( SHareandthreatened }+Ce+S ue[ }E]P]v 00C u %<ats shaw thatin® /U &E
2012, while 11 percent have been lost, the amount existing in a relatnaglral state still
makesup 6 percen}( SZ o0 Vv * % X dHerSdhportant #cosystemporiginally

mapped by the SEI, 47 percent have been losiainly due to logging and clearing of forests 60
to 100 years old eausing a decrease from 7 percent in 2002 to only 5 percent of the lapdsc

in 2012.

The loss of ecosystems can be the result of cumulative impacts that e @ver time (e.g.
trail building, ditching or incremental clearing around an ecosystem thatht is no longer
functionally connected to the surrounding area) until an ecosystem cdonger be
considered intact or complete; it is unable to support naspecies and biological

Juupv]S] «X dzZz N/ JeSuE v e eoy vS }ve] Ee VvZ E S}
disturbance areaare too small to digitize or cannot be differentiated at the assessnseate
of 1:10,000 and fragmentation comprises less than 25 percent of the ecosyAteas are
E }E e A"Z u _ AZ v dps be¥nldEdtéd due to disturbance, thus reducing
the size of the original ecosystem but leaving an area greater thame@i2res in size. The
vulnerability of these fragmented and reduced areas is increased dileetomodified size,
shape and/or their exposure to neighboring disturbances.

When all areas fragmented and reduced from human activity are consideredaitnthe
0}ee eU ]38 ]¢ A] v3 8Z 8§ /i1 %% E VS }( $3Z }E]IRICE UI[ZZEAE
Vuke 8 V v 080 % E v3§ }¢thezimpaEdrie ¢vosystenipzz A v

% Air photos from 2012 were not available for 1:5K map sheet numbers 092F.094.1.4, 092F.094.2.3 in the north
and 092F.047.2.3 in the south of the project area,; air photos from 2007 were used to asygsmpavholly or
partially within these map sheets.
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further modified over the twenty year period since the original SEl.chiaet below shows the
decline in the amount of each ecosystem type considered intact, fri@®2 1o 2012. Intact
areas are undisturbed by human activities including land cledogging, urban and rural
development, roads and mechanized recreation.

Disturbance to Comox Valley Lowland Sensitive Ecosystems from 199z
2012
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Disturbance continues to reduce the remaining intact SEI ecosystewegyer, the rate of
disturbance has slowed between 2002 and 2012 for all SEI ecosystem tythehenexception

of the Coastal BlufBy percent of total ecosystem area, Coastal Bluff and Older Second Growth
Forest have been impacted the most dramatically by land clearing, logguhgyvelopment over

the twenty year period (100 percent and 98.4 percent modified by distuck, respectively).

Separate sets of rules and regulatory frameworks guide land use in thenidvlomox Valley,
whether this relates to private managed forest lands, agricultural, langrivately owned land
in municipal and rural areas where most residential and commercial deveupscavity
occurs. More research is needed to assess how changes to land use polpraeince
contribute to the amount and rate of ecosystem disturbance shawthis assessment.

To address the human activities that negatively impact ecosystems requires regeshan
policy and behavior. The Nature without Borders report, produced bYCMES-CP, presents a
conservation framework to protect sensitive ecosystems in the Comox Valleyhwitioal of
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stopping further losé. The provincial government has developed planning and management
guidelines for each of the nine SEI ecosystem types and model policieslésion in local
government plans.Local governments and landowners can direct development into areas
away from sensitive ecosystems. Analysis of SEI disturbance shows that develaptivities
impact all SEI ecosystem types in the Comox Valley.

We all have a responsibility to stop species loss, and protect the ridiveisity under threat
in the Comox Valley. Local governments, industry and landowners neststwe no further
losses of intact sensitive ecosystems as a primary goal of land use practise. Enviabnmen
policies, regulations and incentives can help stop ecosystem lossesitate mestoration of
damaged and even lost areas.

It is also critically important to protect the ecosystems of the lowland Govfaley through
designation as nature park or conservation area. Assessment of the amoumtetted land
within the study area shows that only 3.6 percent (2528 hectares)elavland Comox Valley is
protected. This protected area includes: local government park, greenwagardspace
(including playgrounds and sports fields); provincial park, ecolog®atve and wildlife
management areas; and conservancy fee simple and conservation covenantlihads.
Convention on Biological Diversity identifies a global protected areas taird&t percent for
terrestrial and inland water areas, and 10 percent for coastal and marges. Target 11
emphasizes the need for ecological representation, and connectivity betywestected areas
and the wider landscap®Conservation measures are needed locally to increase the proportion
of protected land in the lowland Comox Valley, to ensure thsatate and threatened
ecosystems are adequately represented, and to establish and restore landscapetons
between them.

Of the small portion of the lowland Comox Valley that is protectadeven smaller amount

(238 hectares) consists of SEI that is intact. Among the very rare Spagetated and

Woodland ecosystems, no intact area is protected. Such low levels of fiooteombined with

Jvd ve Zpu v Ju%e 33U E S e+ A ¢35 S]VP % E eeuE& 3IX GgO}AE s 00 (
Ministry of Environment lists 93 penatof the known ecological communities in the Comox

Valley lowland as either Provincially Red or Blue Listed (61 and 32 pegspactively). The

* Comox Valley Conservation Strategy Community Partne¢@dik8)Nature Without Borders, Second Edition.
Prepared by Juniper Environmental Services.

® McPhee, M., P.Ward, J. Kirkby, L.Wolfe, N. Page, K. Dunster, N. K. Dawe and |. DgKyViSe(itive
Ecosystems Inventory: East Vancouver Island and Gulf Islands, 1993 - 1997. Vohnmser?atibon Manual
Technical Report Series No. 345, Canadian Wildlife Service, Pacific and YukonBRiéglo@olumbia.

® Convention on Biological Diversity> The Convenstrategic Plan for Biodiversity 202020 (Hit: September 9
2014). http://www.chd.int/sp/targets/rationale/target-11/

" Government of British Columbia, BC Ministry of Environm6tSpecies and Ecosystems Exp{bfier
September 3, 2014) http://a100.gov.bc.ca/pub/eswp/. Ecological Communities, Area Baseldl. s&é@eria:
Ecoregion: Eastern Vancouver Island>Ecosection: Nanaimo Area Lowland>Regional District: Comox Valley
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Provincial Blue List includes ecological communities, and indigenousspad subspecies
§Z 8 & ~}(*% ]o }v Ev_ ~(}EuU EoC dJogedlisgimclud@s o <X dzZ
}o}P] o }luupv]S] U v Jv ]JP v}iue % ] ¢ Vv 5% ] 5$Z 35 &

v vP E }E& SZE&E theyware at ti¥k of extinction in BOf the seventy-one ecological

communities that the Ministry of Environment website lists for thigioa, eleven ardéoth

Provincially Red Listed and unique only to this part of BC

The following chart shows the protected status of intact sevesiecosystem (ecosystems

undisturbed by human activity) in the Comox Valley lowland 220

2012 Protected Status of Intact Sensitive Ecosystems* in the Combgywa
Lowland

100% 1~ — —
90% - — -
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10% wl Jldl Bl el
< \6 QO > O Q> \6 \6
(,Q’O\) ©° ’bK\’b \.'5& Q‘,&b(\ &'b(\ é‘i\e °
° & R & N &P @ &
o S N N & S *Note: Coastal Bluff
@ U'\, &c,é \\\\<< (OQ/'\' ecosystem (8.3 ha) is not
«*Q'% & c_)Q?’ o& & shown on the chart as there
<& ®© %e'b“’ & are no intact areas
remaining.

The remaining SEI are a priority for protection, however, they exist vathiatrix that includes
aguatic ecosystems, younger forests and even damaged ecosystems, which, althougedmodifi
can support biodiversity and act to buffer and connect the more gaxd fragile site$.There is
urgency to conserve and restore even those ecosystems identified as modited d
development as the original ecosystems become increasingly rare. And there is @ mdeal

for connectivity at all scales.

8 Ibid.
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1 Introduction

The Province identifies the Nanaimo Area Lowland ecosection, in Wiediomox Valley is
centrally located, as a rare and special region of Canada. An ecosection i @ sireilar
climate, physiology, hydrology, vegetation and wildlife potenfidle Nanaimo Area Lowland,
with its mild climate, extended growing season and variety of ecosystem tyggsorssi many
rare species of plants and animals, and plant communities; however neisfawo areas in
British Columbia where the greatest loss of natural systems has occutredo @xtreme
development pressures. The purpose of the Sensitive Ecosystems Inventonyeistify iand
map sensitive ecosystems, to ensure that there is an information basepoort improved
land use decisions, conservation and stewardship.

The SEtoosystems must not be considered in isolation. They exist within @xthat includes
aguatic ecosystems, younger forests and even damaged ecosystems, which, althougédmodifi
can support biodiversity and act to buffer and connect more rarefeaglle sites? There is
significant urgency to conserve and restore even those ecosystems identifreddied due

to development as the original ecosystems become increasingly rare.

1.1 Background

In 1993, the provineof BC along with the federal government, conducted a Sensitive
Ecosystems Inventory for the lowland eastern side of Vancouver Islandhardfacent Gulf
Islands, with the purpose of identifying and mapping the ocaweeof rare and threatened
sensitive ecosystems and other ecosystems of high biodiversity.vidieegoroject was initiated
due to concern about rapid loss of ecosystems and habitatseimegion. Ecosystems were
identified and mapped using air photos from 1984 to 1992. The prajea included tk low
elevation portion of the Comox Valley, which coincides withNla@aimo Area Lowland
ecosection (see Figurd.1°

9 .
Ibid.
10 Ward, P., G. Radcliffe, J. Kirkby, J. lllingworth and C. Cadrin SE38&ive Ecosystems Inventory: East

Vancouver Island and Gulf Islands, 1993 - 1997. Volume 1: Methodology, Ecolagidatibes and Results
Technical Report Series No. 320, Canadian Wildlife Service, Pacific and YukorBRégiogolumbia.
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Figure 1. Nanaimo Area Lowland and the East Vancouver Island &I§saihds SEI Project
Area

® Vancouver

Legend

l:] Manaimo Area Lowland ecosection boundary
East Vancouver Island and Gulf Islands SEI Project Area

Seven rare and threatened ecosystem types were mapped by the SEI. Thdse @atively
natural ecosystems which once comprised the landscape:

¥, Coastal Bluff (CB) - vegetated rocky islets, shorelines and coastal cliffs;

¥, Sparsely Vegetated (SV) - dunes, spits and inland cliffs;

¥ Terrestrial Herbaceous (HT) - mosaics of coastal grassland meadows and moss covered
rock outcrops;

¥ Riparian (RI) - vegetated floodplains, stream and lake shores and gullies;

¥ Wetland (WN) - marshes, fens, bogs, swamps, shallow water and wet meadows;

¥ Woodland (WD) - open forests dominated by deciduous trees witbmacover
generally less than 50% (this ecosystem type includes some of the last regr@imiry
Oak woodlands); and

% Older Forest (OF) - forests older than 100 years

The SEI also mapped two ecosystems that have been modified by recent humgatuse,
considered essential for biodiversity and wildlife:

% Older Second Growth Forest (SGhature forested stands 60 to 100 years old; and
¥ Seasonally Flooded Agricultural Field (FS) - agricultural fields

11
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Ecosystem polygons greater than 0.2 hectares in size were idertifiedair photos and
supported by selective field checking by vegetation ecologisults of this first inventory
(Version 1) showed that, due to intense human development and resose®futhe

landscape, less than eight percent (8%) of the SEI project area waseatbysensitive
ecosystems remaining in a relatively natural, intact statéhe report stated: Many of the

sites identified by the SEI are at high risk of conversion to othéukses or degradation by
human use and invasion by non-native vegetation. With so few of theseand fragile
ecosystems left in the study area, the need to treat seriously emergfdhe sites identified,

and to fully evaluate all possible land use options befdtiaiimg any changes, is criticat ] 4 X _
The Version 1 SEI polygons were assessed approximately ten years later by Axys Emtalronm
Consulting Ltd. (Axys) using air photos from 2@0&s developed a set of methods to identify
and quantify the impacts of human disturbance to ecosystems mapped dyEh€ypes of
disturbance to thee ecosystems include clearing/logging, agricultural, urban and rural use,
trails/recreation, roads and other developments. Disturbed areastitied by the Axys analysis
(Version 2) are retained in the originhl/ A v § J@EnCreAse awareness of the escalating loss
J(v SUE o }eCeS ue v 8} v IHE P }ve EA 8]}v }( 82} §Z § E

2 Comox Valley SEI Disturbance Assessment

2.1 Project Description

The Comox Valley Conservation Strategy- Community Partnership (CVCS-CP) is anarganizat
made up of twenty member groups. They inform local governments, community groups and
stake holders and engage in conservation projects and education astivitie CVCS-CP
initiated the Comox Valley SEI Disturbance Assessment in partnershithe/i€VRD, the
provincial Ministry of Environment and Vancouver Island UniverBitis is the first time that an
SEI has been evaluated for disturbance a second time. Making the ComgxSEllke multi-
year study ensures that it continues to be a useful and relevant twa@diding land use
decisions. It shows how ecosystems, mapped by the province over twenty yearstlaigaive
lowland portion of the Comox Valley, have been impacted and chamg&diman activity. And,
through the use of improved aerial imagery and 3D technology, it hasdatddhe inventory by
identifying rare and threatened ecosystems that were missed in previous assessment

The Comox Valley SEI Disturbance Assessment was carried out withirQ8epfoyject area
(see Figure 2 and Table 1). The CVCS project area contains the Comox Valtey Bisgict
(CVRD) administrative area with the exceptions of Denman and Hornbgdskswell as
portions of the Nanaimo and Strathcona Regional Districts. It is haseatershed

' Axys Environmental Consulting Ltd. Revised June Bafgitizing of Sensitive Ecosystem Polygons to Exclude
Disturbed Areas, Summary Rep@anadian Wildlife Service.

2Ward, P., G. Radcliffe, J. Kirkby, J. lllingworth and C. Cadrin. 1998.

13 Axys, June 2005.

12
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boundaries, extending from Deep Bay in the south to the Oyster Riviee indrth. The western
boundary follows the height of land in the Vancouver Island andi®eaViountain ranges. The
eastern edge of the project area follows the coastline - inclyidir850 metre buffer that
captures the foreshore ecosystems mapped by the original SEI. This dvelesiwvo
ecosections. The Nanaimo Area Lowland ecosection forms a band along tbe eaststal
lowland of Vancouver Island and includes the adjacent Gulf IslandseWwest, extending
from the edge of the coastal plain to the height of land in tle@&buver Island and Beaufort
Mountain ranges, is the higher elevation Leeward Island Mountain ecosedétihrough the
lands in the Leeward Island Mountain ecosection are also of concehe CVCS-CP - as they
too contain sensitive ecosystems impacted by human usensitive ecosystems information
for this area has not been publicly available.

Figure 2. Comox Valley Conservation Strategy Project Area

Table 1. Comox Valley Conservation Strategy Project Area Breakdown

Comox Valley Conservation Strategy SEI Data Size Size
Project Area Existing (Y/N)| (hectares)| (acres)
Nanaimo Area Lowland ecosection Y 69,380 171,443
Foreshore350 metre coastal buffer Y 3,408 8,421
Leeward Island Mountain ecosection N 114,517 | 282978
Total Area 187,305 | 462,842

13
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Within their project area, the CVCS-CP SEI update team evaluateditieaoof all SEI
polygons mapped in 1992 and 2002 - except those which were recosded Bnger viable in
Version 2 - using air photos from August of 2007 and 2012. The metkbdsit in the 2005

£ C« ER%dipgizingZof Sensitive Ecosystem Polygons to Exclude DisturbedSAreasry
Report[were followed

In addition to updating the spatial layer, the CVCS-CP team recorded ttrimgluding type

of modification, type of disturbance that caused the modificat(where relevant) and type of
primary and secondary ecosysterhtfiese had changed since Version 2). Table 2 explains the
modification types that were assigned to polygons for this assessment.

Table 2 SEI Disturbance Assessment Modification Types

Modification Type | Description

Deleted/Lost Impacted andho longer viablelncludes those areas deleted due to
disturbance, deleted due to fragmentation and deleted due to
remnant assessment.

Fragmented Impacted by fragmentation but likely still viable. Fragmentation
composes <25% of the polygon.

Reduced Reduced due to adjacent disturbance. Impacted but likely still viab

Intact Viable t no disturbance observable at assessment scale.

The project team updated the SEI database structure by includinglesrestrial Ecosystem
Mapping (TEM) fields; including ecosystem deciles for those ecosystaside®d still viable.
This update to the SEI, which records ecosystem changes due to hushabaince, is
expected to be a valuable tool for tracking the status of sensitive etmagsand the results of
land use decisions on the ground in the highly developed lowantion of the Comox Valley.
As a concurrent project, the CVCS-CP team analyzed land tenure inforficatibe lowland
Comox Valley in order to determine how much of the land baseigegted and of that area,
how much is SEI.

Area amounts in this report are provided in hectares, a metric unit tbptesents a square one
hundred metres on all sides. One hectare is equal to 2.471 acres. Emnet, the playing

field at Lewis Park in Courtenay, including the baseball diamonds arelskit is three
hectares in size (see Figure 3)
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Figure 3: Context for Area Measurements

2.2

Objectives

The objectives of this project are:

3
3.1

identify areas of disturbance using air photos from 2012 and 2007upddte the
Version 2 SEI polygon boundaries and associated attributes to reflect these are
identify ecosystems to be added to the SEI database using reference map layers
assess and update ecosystem classifications for all pahagitirconsidered viable
update the SEI data structure to include core TEM polygonpanject attributes
assign TEM attributes for all ecosystems still considered viable

identify areas to be field checked

summarize the spatial and attribute changes made

summarize the amount and rate of ecosystem disturbance over time aocptali
primary ecosystem type

summarize the amount of land and SEI protected within the lowland @dratey
including the condition of the SEI that is protected

Disturbance Assessment Methods

Polygon Evaluation

Data used by GIS contractors for this project was obtained fraCMCS-CP, which maintains
an extensive collection of GIS data pertaining to the project.area data originates from the
CVCS%:Pas well as other non-government organizations and government sources. In addition
to the Version 2 SEI data, other relevant ecosystem information for the Lofaltey -

including areas identified and mapped by Comox Valley Project WatkSbciety (PWS) and
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other agencies, was reviewed. Other than the SEI, no additional ecosystem itilorma
pertaining to the Comox Valley was available fromB@Conservation Data CenttéThe 2012
orthographic imagery for the project was made available under license feor@ansulting
through an internet connection provided by the Comox Valley RegionaidD{€VRDi
addition, orthos for two 5K grid locations in the north (odtsiof the CVRD jurisdictional
boundary) were made available by iGi Consulting.

3.1.1 Identifying Disturbance

Existing SEI polygons in the CVCS project area were assessed for disturbanc® teglan@lan
using colour air photos flown in August of 2007 and 2012, ardsaale of 1:10,000.
Exceptions included those areas considered no longer viable (delatetg Version 2
assessment. Wetland polygons were assessed at ranges closer than 1:10,000. Aifrphotos
2012 were not available for 1:5K map sheet numbers 092F.094.1.4, 092F.094.2.3 irthhe no
and 092F.047.2.3 in the south of the project area; air photos 2607 were used to assess
polygons wholly or partially within these map sheets. In cases where it f&siitito

determine whether disturbances were new or pre-existing, the 2012 images warpared
against the 2002 images used in the previous disturbance analysis.

The eight disturbance types identified by Axys were grouped irstiotjuo categories - either
cleared/logged or developed - to simplify the air photo analysis requirésrfen Version 3For
each polygon recorded as deleted, fragmented or reduced, that ecosystemea@sled as one
of the disturbance types described below. In some cases a more detkatemliption of the
disturbance was entered into a comment fieldigt Commp}

a. Cleared/LoggedCleared areas which are readily visible. As noted by Axys, lumping cleared
and logged land together in this way may overemphasize the impact astirydoased
logging %since removal of tree cover could proceed [sic] non-forestry related dpustnts
Jv (}E -«3&'7Ndts shét the boundaries of selective logging areas were more diffizul
identify on air photos than the boundaries of clearcut areas. Inescases, comparison with
2002 imagery was needed to delineate selectively logged argamse low volume selective
logging may have been missed.

b. DevelopedAreas disturbed by development activity falling into one of the falgw
categories*®

14 personal communications with Carmen Cadrin, Vegetation Ecologist, BC Conservati¢teDaiary 3 2014:
email stating that CDC Ecology had received no ecological community elecoeintences/observations data for
the Comox Valley area.

> Axys, June 2005, p4.

'® For more detailed descriptions of the disturbance types refer to Axyg, 2005, p. &.
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X Industrial: Includes gravel pits, dams, work yards, fish farms, and large buildings in rural
or low density settings which are not associated with fields;

X Agriculture: Fields which appear to be actively tilled, mowed, or obwiousl
planted unless the ecosystem type is seasonally flooded agricultural fields;

x Trails/Recreation: Includes golf courses, playing fields and trails;

x Rural Use: Includes farm buildings, fields and pastures which areowéd)
tilled or planted, docks, isolated houses or houses in low densitgrge |
properties;

x Urban Use: Includes suburban housing, malls and office complexes.

Roads: Includes all road types from logging roads to multi-lane highways; and

x Other: Includes disturbance types that are rarely used such as airport
developments, borrow pits and channels, and any other human- made structures
which purpose is unknown.

x

3.1.2 Fragmentation

Fragmentation is considered to be patches of disturbance less thame@tares (ha) in size or

linear disturbances too narrow to be digitized at 1:10,008ey may include recreational trails,

smaller developments and lesser roads. Identifying fragmentation was challeagjihg

images used for the Version 3 update were flown in August, wheopsacover was at a
maximum.W}oCP}ve A E 3S3E] pus Als8Z u} ](] 8]}v 8C% Z&[ (}E (
fragmentation was obvious e.g. roads. Project resources did not allow éntifying

fragmentation rates within polygons.

3.1.3 Deleting a Polygon
Ecosystem polygons considered nolonge] o p 3} J*SuE v E E }CE e Z
Polygons are not physically deleted from the database, merely at&thas such in the
database; the deleted record allows the polygon to be displayed das 3@ ~S}PPo  }vI}((
e lv8Z 8§ u%}E o+ v E]}Y EdoshstemPbavare darked as deleted
according to the following criteria:
a. anentire polygon is disturbed such that any remaining intact pafsd are less
than 0.2 ha in size
b. disturbance due to fragmentation effects more than 25 percent pblggon
c. disturbance has reduced the size of the polygon and the remgijportion,
although intact, is considered no longer viable due to size, shapga@usnding
disturbance

The cut tool was used to digitize deleted areas within existinggoms by splitting the polygon
into two portions. Attributes needed to be added into thewly created deleted polygon while
the "% Eperion kept the original attributes. Figure 4 shows an example of pustaf a

o Axys, June 2005.
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riparian ecosystem polygon which are deleted due to logging/clearingcl€éheed areasire
deleted due to disturbance (shown in green) while the remainimgsied portion is shown in
blue.

Figure 4: Example of Polygon Modification to Account for Deletion

Deleted areas
(Cleared/logged)

Remaining
(Reduced)
Riparian

Ecosystem

3.1.4 Removing a Polygon

No Version 2 polygons were removed from the database, however the V& slatabase
represents a smaller area as the disturbance assessment was confined to palytonor
intersecting the CVCS project area.

3.1.5 Position Errors

In some casean SEI polygon no longer represented the size of the ecosystem observed in th
recent air photos. To account for this, portions consideredomgér viable were digitized (cut)
as deletions and/or new polygons (if greater than 0.2 Ha in size) weedaaltjacent to the
existing polygon to record the new ecosystem extent. Original boundariesdierdoal SEI
polygons were not modified

3.1.6 Re-interpretation

All non-deleted polygons in the database were reviewed by a vegetatiologist. Using 2007-
2012 stereo imagery loaded on a 3D capable GIS workstation, the ecologigiedenhere SEI
ecosystem components had changed since Version 2. Where this was the caselgtamt
ecosystem codes in the database were re-assigned and recorded as re-interpreted. dfoosyst
codes were updated in one of two cases:

(1) the prior ecosystem code was considered by the vegetation ecologis #m error or no
longer valid; or
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(2) the Version 2 primary ecosystem code had to be split into priawaalysecondary ecosystem
codes for Version 3 in order to allow for addition of TEM cod&s. example would be &
Version 2 primary ecosystem was recorded as WN:sp:ms and the two ecosystem aasses ¢
be differentiated in the imagery, the Version 3 ecosystem codes willMdesp (primary
ecosystem) and WN:ms (secondary ecosystem), so that the TEM will be reflectivesef th
codes.

Cases when the prior ecosystem code may have been considered no longer vahd by t
vegetation ecologist include: (1) the ecosystem changed over time due to natwregssion or
disturbances e.g. ponding by beavers or other natural cause of hydroladieage; (2) the
increase in resolution of the aerial imagery between prior analyses and 2@#ifedl for a
more accurate assessment; or (3) surrounding disturbance has made the ecosystden vis
where it was not visible in the past (e.g. logging surrounding a wetland

One polygon,/ID_2003#S85009R2 was re-interpreted upon assessment by the vegetation
ecologist and was subsequently split into three separate polygathsseparate wetland
ecosystem classes.

3.1.7 Disturbance Comments

As the options for recording disturbance type werereduce ]$Z E Z o & Ilo}PP [ }&E
Z A 0}% [ ]v stheEdidthvbance comments field was used in some (not all) cases to
provide more detailed observations e.g. roadssidences, industrial site.

3.1.8 Adding Polygons
Polygons missed during previous SEI mapping (372 ecosystem pobifohka area) were
added the SEI database in Version 3. These ecosystems were identdiezl oh several ways

1) The team reviewed GIS reference layers containing ecosystems mapped by PWS and
other agencies. The two reference layers used in the assessment were:
Z> zW}oCP}vez ]a Selsifive Babitat Inventory Mappifidand cover layer
created during the 2011 Habitat Connectivity Assessment for the VillaGaraberland
area; v ZWtz”", Tawdtlhnd inventory layer created by PWS and submitted to
the CVRD for inclusion in their Sensitive Habitat Atlas. Welekteption of polygon
S90384, a wetland area that was added although fragmented by ro&dirgyionly
intact wetland and terrestrial herbaceous ecosystems from the reference layerslighat
not overlapwith existing SEI polygons were digitized as additions. These polygotts had
meet the 0.2 hectare size threshold with the exception of wetlandssthallest
wetland area added was 0.03 hectarbssome cases the original digitizing was
improved through this process, by reducing the number of topologyrerro

18 Mason, B., and R. Knight. 2001. Sensitive Habitat Inventory and Mapping. CommajpitindyINetwork,
Vancouver, British Columbia. 315pp + viii. M. Johannes, Editor
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2) As time and resources permitted, new ecosystems, (specifically wetlands located in t
north section of the project area) which were not included in the RWands layer
but were visible during 3D air photo analysis, were added to the $&hate!®

3) Some new ecosystems were identified lying adjacent to an existing SEI polygsa. Th
were digitized as separate SEI polygons if they were greater than 0.2 heataies No
Version 2 SEI polygon boundaries were modified.

Added polygons were recordavith a modification typeNlod_Type2 code Z PK of these
additional polygonsA E P]A v } Hag[ 2044eM, indicating that they require
follow-up field assessment by an ecologist.

3.1.9 Ecosystem Analysis and TEM

Ecosystem attributes of SEI polygons were reviewed at 1:10,000 scale usingdi@il 30i
stereo imagery and other relevant ecosystem information contained in Gd&refe layers.
Appendix 2 contains the list of equipment used to conduct thea8 photo analysis. Finer
scales than 1:10,000 were used to assist in populating theciddivig. TEM codesere not
populated for SEI polygons that had been marked as deleted in V& sioWersion 3; however
acursory review of all ecosystems marked as deleted in Version 3 was contluetesure that
the disturbance types had been correctly assigned.

In assigning and re-assigning ecosystem information, the SEI codes were abtisidered
inadequate to describe a particular ecosystem or the SEI ecosystem codest did
accommodate the TEM coding. The following describes adaptatiohsvéra made to address
these issues:

SEIl Woodland and Mixed Forest Definitions
X Currently, the SEI ecosystem definitions do not include broadleafdig®cs)

dominated forests with three exceptions: forests with canopy covertless fifty
percent, stands that include Garry Oak or Arbutus trees, or pure staridzmibling
Aspen (these are classified as Woodland). This may be because broadleafferests
considered seral and/or not sensitive by the SEI Technical Advisory Graugetrio
capture deciduous dominated forest regardless of species compositier§h
Woodland code was applied to any (60 year old or greater) broadleaf @dediriorest
(i.e. containing less than fifteen percent conifer specieBiis was done in the field dn
photo interpreted assessments for Version 1 and continued in &&hVersion 2 and 3

X The SEldefins]}v }( Zul]& (}E <3[ tetbimaied skahdsiwitl{ gBater
than fifteen percent deciduous cover. This definition was expandedclade deciduous
dominated stands with greater than fifteen percent coniferouastduent.

19 see the Axys report pages 13-14. The Axys team did a re-evaluation of riparidarsavhich resulted in the
addition of 256 new riparian polygons (the additions were given a Mod Type A).
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SEI Ecosystem Code and TEM Code Integration

An SEI primary ecosystem record from Version 2 might include two or more eswsyst
categories, reflecting a mosaic of ecosystems together in one polygon, for example
shallow watertd u E-+Z AWINswmsZKthey could be differentiated in the
imagery this code would be split into two (a primary askcondary ecosystem record)
so that the deciles and other TEM data could be made to correspathdive separate
ecosystem categories. For the example of the shallow water, marsh wetland
YWN:swmsf the ecosystem codes would be modified B8N:sw [(primary ecosystem)
and ¥WN:ms[(secondary ecosystem).

Ecosystem types that were more difficult to differentiate wsair photos had to be
lumped for the purposes of assigning deciles and TEM realm/class ¢atabe

£ u%o }(SZ <Z oo}A A S WN.swmEHthZ resufant coding would
remain WN:sw:ms and the dominant ecosystem (i.e. shallow water) would be assigned
the TEM coding.

Where Sparsely Vegetated Coastal Sand Dunes (SV:sd) are not situated tiyht
coast (thereforetheZz ou } Z doeshot apply) the Realm/Class codes fott tha
polygon were left blank.

Seasonally Flooded Agricultural Fields have no corresponding Realm/Clasbhede
Z ou } A.E }E « Zthnpltde Glassdield was left blank.

SEI Riparian ecosystems are classhiethe structural stages of the riparian vegetation
~1X X ZZIWAWI[ SCE veo § » S} E]% E] v }*CeS u }u]v s
Shrub/Herb sub-dominant). Realm coding in TEM divides riparian ecosystehes by t
flood regime (i.e. active floodplain, low bench, mid bench). To addouiSEI polygons

t which often included the main channel and several benchesmilie riparian area -
SEl riparian codes were modifibgl dividing them into primary and secondary
ecosystem records for the main channel and the overall riparian area. HeeRidl
(which is sparsely vegetated) describes the main channel with gravelrmhgravel
benches. The code RIstused to represent the dominant age class of trees in the
overall riparian ecosystem. By separating the SEI codes this way, the TEM cactevéor
floodplain is used to correspond to the RIAITEM forested ecosystem code with no
realm or class is used to correspond to the RI:#.

The SEI describes mixed forest as stands that contain greater than fiteeenp
deciduous component, while TEM codes define a mixed forest stanohéaiing

greater than twenty-five percent deciduous component. Thus, there may bestim

Az @ 8z ~| } 1« @ }E e ZN'W uiEdorkddos (G2 d D}

% province of British Columbia, Ministry of Environment (December 5, Za6)ards for Mapping Ecosystems at
Risk in British Columbia: An Approach to Mapping Ecosystems at Risk an8@isieve EcosystemSovernment
Publication Services: Victoria, BC.
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3.2 Modification of Database Structure

3.2.1 Updates to Existing SEI Database Structure

Most of the fields added to the SEI database for this second upddte original SEI, were

adapted using protocols development by Axys Environmental Consulting LtowiRg the

conventions outlined by Axys in which the original SEI databasesisa@fS} ¢ Zs E&-e]}v i[ Vv
§Z 1iii § ¢ Je E (E®E 8} e Zs Ee]}v I[V S& p%s Se]Jus (}E S
E (EE 8} e« Zs Ee«]}v i[X dZ]e (( 8 SZAWR]APCPW(] 0o « Jv 82
(1) fieldssuchag z /Stald (E}u s E-+]}v 1 }( §Z Rev3_ Scalfar Vetsion

3 of the database; and

(2) fields such a&lod_Type[and Rist_Typdfrom Version 2 of the database became

Klod_Typedand Rist_Typedin the Version 3 database- indicating that this is the second tim

in which modifications and disturbances to the original $izétbeen recorded.

These conventions should be followed for subsequent SEI disturbaletas.

The attribute fields that were added to the SEI database to accommodatsion 3 disturbance
information are described below in Table 2. Table 3 describes existimuutd fields in the SEI
database that were updated where necessary in Ver8itmreflect the fact that modifications

have been made.
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Table 3. Attribute Fields Added to the SEI Database to Accommodate VeBsion

Field Name

Description

MAPSHEET_5K

The number of the 1:5,000 map sheet grid that overlays the polygon. Vakrescancatenated when polygon was intersected
by multiple map sheet grids.

ID_2003

The polygon ID of the parent polygon from the SEI Version 2 where a 2003 polygon iwagpio or more 2014 polygons to
reflect disturbance. The ID_2003 values are not unique. This field allemtfichtion of the 2003 polygons that were modified
by disturbance in 2014.

MOD_TYPE2

All SEI polygons are assigned a modification type to record status since tistiadiance assessmerithe following code
values are present for completed polygon assessments:

N =No disturbance identifiedSH polygons that are unchanged since the Version 2 assessment will havaltids

DD= Deleted due to disturbance; the ecosystem is considered no longer Wwailjgjons are not physically deleted from the
database. This flag functionally toggles the polygon on/off based on the texthgpoenario being mapped.

DF= Deleted due to fragmentation; greater than 25% of the polygon has been fragmentaidturbances too small to be
mapped individually. The ecosystem is considered no longer viable.

DR= Deleted due to remnant assessment; a polygon has been reduced in size dsteitbachce, and the remaining ecosystem
deemed no longer viable.

R= Reduced; some portion of this polygon has been deleted due to disturbansesetiucing the size of the intact ecosystem,
The ecosystem is impacted but likely still viable.

F= Fragmented; disturbance areas are too small to digitize or are spread througlawgerapolygon and cannot be
differentiated. The ecosystem is impacted but likely still viable.

| = Reinterpreted; a change was made in the ecosystem classification for the polygon.
A= Addition; a new ecosystem identified as part of the Version 3 assetsmen

Note that the codes A, R, F and | may be used in combination (e.g., RF indicates Red#tadrarnted; the remaining portion
of an ecosystem after disturbed areas are deleted has also been fragmentedabigralisturbances).

23



Comox Valley Sensitive Ecosystems Inventory Disturbance Assessment

Summary Report

ACCUM_MODTYH

Displays the cumulative modification types from Version 2 and 3, separgtad bnderscore. For example F_N indicates that
polygon was identified as Fragmented during the Version 2 assessment atdunge was recorded during the Version 3
assessment. The polygon remains in a fragmented state i.e. impacted, but likeliabté.

Disturbance type which caused the deletion, fragmentation or reduction of tiggpa or portion of the polygarDisturbance in

DIST_TYPE2 Version 3 was recorded as one of two types: either Cleared/Logged or Dedelope

DIST_COMM2 Further detail about disturbance type is provided in some cases.
Degree of fragmentation; when disturbance areas are too small to digitizefjatdsallows the SEI polygon to be classified with
the degree of fragmentation
{<6%

DIST_FRAG2 {6 t25%
{E TA9V %}oCP}v AJoo ee]PvV Z &[ ~ o § + §3Gturpahce]exce@ds BRo zdzW 1 (]
*Note that an assessment of the degree of fragmentation to polygons wasnma#rtaken in Version.3
Updated from 1997-2003 field 'REGION' (study area sub-division) because of cloareggsrtal district boundaries since Versi
2; do not use for data analysis. If a region boundary intersected a polygon the regsoidentified by polygon centroid. Possib
values:

REV3_REGION NANAIMO
STRATHCONA
COMOXVALLEY

REV3_SUBUNIT

Updated from 1997-2003 field 'SUBUNIT' because of changes to regional distridbesrsince Version 2. Possible values:
NANAIMOVI

STRATHCONA-
COMOXVALLBA-
REV3_SCALE Scale of the air photos used in Version 3 (1:10,000).
Date of the air photos used in Version 3 to digitize polygons. This date willgustA2012 except a few areas in the north of th
REV3 _DATE . .
- project area where 2007 air photos were used.
FLAG 2014 W}oCP}ve v ]JVvP 3§} (l]o zZ I AE PlAv Zgl }uX]dZ 3]W}8CR}ve}{vZU &
- polygons that were overlapped by wetland or terrestrial herbaceous ecosystspisyked in reference layers.
FLD_CHECK2 See FLD_CHECK. Allows for * to be added in future if field check is completed

24



Comox Valley Sensitive Ecosystems Inventory Disturbance Assessment

Summary Report

CODE2

Tworletter ecosystem abbreviation used for thematic mapping. This value frshéwo letters of the ECOSYSTEML field. In
Version 3, the MOD_TYPE2 code of DD, DR or DF was entered where that polygon had teskdwete disturbance.

REV3_REGION

Updated from 1997-2003 field 'REGION' (study area sub-division) because of cluareggsrtal district boundaries since Versi
2; do not use for data analysis. If a region boundary intersected a polygon tle regs identified by polygon centroid. Possib
values:

NANAIMO

STRATHCONA

COMOXVALLEY

Updated from 1997-2003 field 'SUBUNIT' because of changes to regional distridabiesrsince 1997-2003. Possible values:
NANAIMOVI

REV3_SUBUNIT

STRATHCONA-
COMOXVALLBA-

Table 4. SEI Polygon Attribugéhat were Updated in Version 3

Field
Field Name Created Description
(Year)
Unique identification number. The letter prefix refers to the preliminandgtarea sub-divisions and should not be us
for data analysis by sub-unit, use the "Ecoregion" field instead. Numb#rslifferent letter suffixes do not indicate
association with polygons containing same number. (i.e. NOO34A is not associatedd@@#hBy. Where "-R1", "-R2", et|
POLYGON_I 1997 are appended, this denotes that a given Version 1 polygon has been spatidifjeah@e.g., split due to disturbance).
Where ".#' is added to '-R#' e.g. S1279-R2.1, this denotes that a polygon which walyspatiled in Version 2 has
been spatially modified again in Version 3. For polygons that were spatiallfiedadi Version 3 but not in Version 2, 4
'-R0' is appended and then a ".#' e.g. S65012-R0.1.
VERSION 1997 Database version.
MAPSHEET 1997 TRIM map sheet number on which the polygon is located
HECTARES 1997 Total area of the polygon in hectares, calculated digitally
ECOSYSTEN 1997 VerS|.on 3 primary ecosystem code. For a complete list of ecosystem values arndttrpretations, see Appendix 1.
Dominant or primary ecosystem codes.
ECOSYSTEN 1997 VerS|.on 3 secopdary ecosystem code. For a complete list of ecosystem valuesiaimdetpretations, see Appendix 1
Dominant or primary ecosystem codes.
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3.2.2 Addition of TEM Attributes

The East Vancouver Island SEI preceeded the development of Terresisi@tEm Mapping
(TEM) and Predictive Ecosystem Mapping (PEM) standewdeake the CVCS SEI update
subscribe to current SEI standards, } EM polygon and project datawere incorporated
into the digital database (see Table 5 for a description of the TENb@ts added to the
Comox Valley SEI databade)® Core TEM polygon data includes TEM feature class
descriptions and deciles. When an ecosystem is comprised of more than onstecosype or
class, the decile describes the proportion of each ecosystem that makisupolygon.

2 province of British Columbia (December 5 2(&@ndards for Mapping Ecosystems at Risk in British Columbia
[electronic resource]: An Approach to Mapping Ecosystems at Risk and Otsiev&&cosystemgersion 1.0
Prepared by Ministry of Environment Ecosystems Branch for Resources Infor8tandards Committee
http://www.env.gov.bc.ca/fia/documents/standards_for_mapping_ear_versioni.pd

2 Reviewed by Carmen Cadrin, Vegetation Ecologist, BC Conservation Data Centre, January 23, 2014.

B TEM fieldaMapsh_NbrandPoly_Nbmwere not included in the database as they were considered redundant in
the context of the SEI fielddapsheetandPolygon_ID
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Table 5. TEM Attributes Added to the SE| Database in Version 3

Field Name Description
Year_Surv The year (yyyy) in which the ecosystem mapping for the project is completed (2014).
Date_Rec The date (yyyyrm-dd) project and polygon data is entered into the database.
Eco_Map The person (M. Jones) who originally captured the Terrestrial Ecosystem Magpgpang d
The public or private-sector individual or organization respongileligital data capture. Possible values: 'Original Data Capture: CVL
Dig_Cap '‘Original Data Capture: Axys Environmental Consulting, Second Revision: CVLT' orD2t@iGapture: Integrated Mapping Technologie
First Revision: Axys Environmental Consulting, Second Revision: CVLT'
Proi Com Used to describe the sequence of mapping. Possible values: 'Fitsbdisce mapping of polygons added in 2003'; 'Second disturbance
I mapping of fJE]P]v 0 A /| %}0CP}ve-V }E —-&]E*S ]J*SUE Vv U %%]VP }( /] %}oCP}ve Jv Ti
ECP_TAG Concatenation of Mapsheet Number and Polygon Number used for uniquefidatitin of a polygon.
Source Source of the data used to determine ecological polygon units. Note that data magelde€rom previous studies.
A component of the hierarchical Ecoregion Classification System of British Goluhibih describes areas of major physiographical and
Eco_Sec . o . L ;
- minor macroclimatic or oceanographic variation. (Demarchi, 1996).
Bac Zone A first-rank unit in the hierarchical Biogeoclimatic Ecosystem Classificationgg8D) of the Ministry of Forests. Coding follows the Fig
9c- Manual for Describing Terrestrial Ecosystems, (RIC, 1998).
A second-rank unit in the BGC system occurring™ within particular zones. Coding tbédwisld Manual for Describing Terrestrial
Bgc_Subzon
Ecosystems, (RIC, 1998).
A third-rank unit in the BGC system occurring within particular subzones. Codavesfdtle Field Manual for Describing Terrestrial
Bgc_Vrt
Ecosystems, (RIC, 1998)
The proportion of the polygon covered by Component 1, in deciles. Détitesnponents 1-3 must total 10 (e.g., 5-3-2, if the first two
Sdec 1 deciles total 10 then the third decile is left blank e.g. 6-4). Decile 1 neugtdater or equal to Decile 2, which must be greater or equal t
Decile3.
The Realm is the broadest level of distinction within the ecosystem coemi@nd it delineates major biotic types that reflect gross
Realm_1 differences in water abundance, quality, and source.

Coding follows the Field Manual for Describing Terrestrial Ecosystems, (RIC, 1998).
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There is a more refined division of the Group reflecting ecosystems thatdraaely similar vegetation physiognomy, hydrology, and wg

Class_1 quality. Coding follows the Field Manual for Describing Terrestrial Ecosygfeias 1998)
Site S1 Categorizes sites based on their ability to proc!uce.specific climax vegetgtion w'plainigular BGC Subzone or Variant. Coding follows
- standards found at: http://www.elp.gov.bc.ca/rib/wis/tem/ and the MoF Field GuideSite Units.

The structure of the vegetation cover at a point in time. The structure of & pammunity changes over time, progressing from a pione

Strct_S1 stage to a climax stage. Coding follows the provincial listing of the approvecbaiegin the Provincial Site Series Mapping Codes And
Typical Environmental Conditions.
Differentiates forest stands based on coniferous, broadleaf and mixed stand sitropo

Stand_Al Coding follows the provincial listing of the approved mapcodes in therRialiSite Series Mapping Codes And Typical Environmental
Conditions.

Sdec_2 See Sdec_1

Realm_2 See Realm_1

Class_2 See Class_1

Site_S2 See Site_S1

Strct_S2 See Strct_S1

Stand_A2 See Stand_Al

Sdec_3 See Sdec_1

Realm_3 See Realm_1

Class_3 See Class_1

Site_S3 See Site_S1

Strct_S3 See Strct_S1

Stand_A3 See Stand_A1l

Poly_Com Used to record any pertinent information regarding the polygon.
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3.3 Modification of Polygon Boundaries and Attributes
Modification to polygon boundaries and attributes involved thiédwing:

3.3.1 Digitize Polygon Changes

To updae the polygon boundaries, polygons were heads-up digitized (didittm screen with a
display scale of 1:10,000) in ArcMap using the 0.3 m pixel digital coldwpbrbtos as a
backdrop to define the revised spatial extents of the polygonsetopdated. Resulting
polygons had to be at least 0.2 hectares in size (with the exceptiaettands); all other
remnant ecosystem polygons under 0.2 ha were not retained.

3.3.2 Update Polygon Attributes
The following revisions were made to polygon attributes in Version 3:
1) For polygons considered no longer viable (deleted) the following attributes werateghd
X Area (hectares)
x Polygon identifiers assigned in tRelygon_IOield. For newly created polygons
which had beenu} ](] Jvs EeJ}v i ZX-[ A }v 8§} §Z e
] vs8](] &EX &}E AZipplintBididydisturbance, would become
W}oCPlvz/ -ZBEXf[6ov ZEiXKGpX &}E v AoC E 3§ %}0CP}v
had not been modified in Version2 ZZiX-[ A - ZAV[XedFA+ 37 §
§Z & A « v} u} ](] 8]}v]vs Ee]}v iX &}E} A U%0 ZEifd
disturbance would become Polygon IDEift@®Xi[ v Z-EiKdHX
X Modificationtypets S S} Z o § [ Vv
x Disturbance type set appropriately.

2) For polygons reduced in size due to disturbance (i.e. the remaaairigpn of a
polygon), the following attributes were updated:
x Area (hectares)
x Modificationtypete § S} ZZ pn |
X The Version 2 primary and secondary ecosystem codes were carried over unless
ecosystem assessment determined that the ecosystem code needed to be
reassigned. If this was necessary, the modification type was}sedt ZZ u
and Re-interpret [ vVersion 2 primary and secondary ecosystem codes are
changed (see Section 4.1.6 for more information about polygon re-
interpretation)
x TEM attributes recorded
x Disturbance type set appropriately
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3) For polygons with disturbance(s) less than 0.2 hectares in size tbeifay attributes
were updated:

X Modificationtypets S S} Z&E& Pu vsS |

x Disturbance type set appropriately

X The Version 2 primary and secondary ecosystem codes were carried over unless
ecosystem assessment determined that the ecosystem code needed to be
reassigned. If this was necessary, the modification type was set to Fl
Z&E PuandRe-interpret [ v s E*]}v i % EJu EC v e« }v EC
ecosystem codes are changed (see Section 4.1.6 for more information about
polygon re-interpretation)

x TEM attributes recorded

4) For unaltered polygonthe following attributes were updated:
X The Version 2 primary and secondary ecosystem codes were carried forward
X TEM attributes recorded
X Modificationtypets § §} ZE} Z vP |

5) Because Version 3 consists of the second disturbance update for ConeyxSEl, a
user defined field calleAccum_Modwvas added to the database in Version 3. This field
was updated for all polygons and indicates cumulative modiGoatirom Version 2 and
3 by concatenating values from tivdod_TypeandMod_TypeZields. For example if a
polygon was reduced in Version 2 and then fragmented and re-interprat¥ersion 3,
the field would appear as F_RI. If a polygon was deleted ddestorbance in Version 2,
the field would appear as DD_N.

3.4 Quality Assurance

Quiality Assurance was maintained throughout the digitizing process. Aoppulas built with
a cluster tolerance and Z cluster tolerance of 0.001 meters. The rukdaddhe topology was:
Polygons must not overlagrrors breaking th@olygons must not overlaple should onljhave
occurred from the addition of polygons as the existing SEI posygene modified using theut
tool.

Daily topology check was performed and topology errors were corrected imbagdidhis
check was completed exhaustively and progress could not move forward lietitas were
corrected. Daily attributes checks were also made to ensure all data was &eiered
correctly. This included reviewing the Mod_Type2, Dist_Type2, Codg22BI4 fields as well
asthe A_Poly_Comm field (a temporary field containing the name o$tliece (reference)
layer for the areas added or overlapping existing SEI polygons
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A second GIS technician advised on procedures to follow, and reviewawthef the

disturbance mapping technician on a weekly basis and at the etiegirocess. Any errors in
attributes or polygon shape that were found by the second GIS techni@esm eorrected by
the disturbance mapping technician as digitizing progressed. Upon ctompéd the SEI
database, the following Quality Control checks were applied to ensutgaeaecording of

attribute fields.

Table 6. Database Quality Control Checks

SEI| Field Name QA Check DONE
MAPSHEET Update all fields using Python Yes
IMAPSHEET 5KI![1:8] + ", " + IMAPSHEET 5KI![15:22] +", " +

IMAPSHEET 5K![29:36] +", " + IMAPSHEET_5K![43:50]
HECTARES Ensure geometry recalculated to update polygon area Yes
ID_2003 Ensure POLYGON_ID from second revision is recorded in this field fyonmly Yes
which were reduced and deleted. This does not include polygons whih we
entirely deleted.
POLYGON_ID Ensure no values are entered more than once. Yes
ECOSYSTEM1 Ensure no values entered where CODE?2 contains DD, DR or Yes
ECOSYSTEM2 Ensure no values entered where CODE?2 contains DD, DR or Yes
MOD_TYPE2 Ensure only acceptable values recorded. This includes DD, DF, DR, N, F, §  Yes
a combination with A, R, 1 or F.
ACCUM_MODTYH Update with Mod_Type and Mod_Type?2 fields to show concatenated Yes
modification types
VERSION Ensure updated with version 3 Yes
Rev3_Region Ensure no null values and updated with either Comox Valley, Strathcona of Yes
Nanaimo
Rev3_Subunit Ensure no null values and updated with either Comox Valley VI, Strathcon{ Yes
or Nanaimo_VI
DIST_TYPEZ2 Ensure values were entered for MOD_TYPE2 deleted, reduced or fragmen| Yes
polygons (Contains DD, DF, DR, R or F in the MOD_TYPE2 code). DIST_T
values recorded as either Cleared/Logged or Developed. All other values a
null.
DIST_COMM2 Ensure no comments entered for polygons with MOD_TYPE2 codes N, I, o] Yes
Comments can be added for MOD_TYPE2 codes R, F, DD, DF, or DR
DIST_FRAG2 Ensure all null values Yes
CODE2 Ensure only acceptable values entered. This includes the ecosystem hyges| Yes
deleted polygons. Acceptable codes include: DD, DF, DR, CB, FS, HT, MF
SV
FLAG_2014 Ensure only polygons which are reduced, fragmented or added to the SEI § Yes
(o PP Al8z Zz[ 8} ]v] 8§ 38Z 8 (J]o Z I]JvP w)
FLD CHECK2 Ensure all null values Yes
REV3 SCALE Ensure all values are 1:10000 Yes
REV3_DATE Ensure values entered are either August 2012 or 2007 for the airphoto datg Yes
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TEM Field Name | QA Check DONE
Year_Surv Ensure no null values. Ensure updated with one of the following dates: Yes
19972003
19972014
20032014
2014
Date_Rec Ensure appropriate dates are entered. The dates range from January 28 to| Yes
March 19, 2014. Ensure no value entered for polygons with CODE?2 of DD,
DFE *Ensure no TEM values recorded for polygons with CODE2 of DD, DR
Dig_Cap Ensure no null values. Ensure acceptable values entered: Yes
Original Data Capture: Integrated Mapping Technologies, First
Revision: Axys Environmental Consulting, Second Revision: CVLT
Original Data Capture: Axys Environmental Consulting. FiishRev
CVLT
Original Data Capture: Comox Valley Land Trust
Year_Surv Ensure no null values. Ensure updated with one of the following dates:19971 Yes
2003, 1997-2014, 2003-2014, 2014
Proj Comm Ensure acceptable values entered. Yes
ECP_TAG Update with MAPSHEET and POLYGON_ID Yes

The Erase tool was used to ensure all Version 2 polygons had been tamniact into the
Version 3 layer. Using this tool, any portions of the Version 2 polygdimgyfoutside the

S Ee*]}v i %}oCP}ve[ }luv €E] ¢« & }%he resuting objpéthayes o C E X
confirmed that all Version 2 polygons have been brought forwaaisirowed only one polygon

with vertex errors.

4 Protected Area Assessment Methods
As mentioned above, no information is publicly available in regasgtsitive ecosystems in

the upland Comox Valley (Leeward Island Mountain ecosection); howeviemately a

significant portion is protected within Strathcona and Wood Moumtarovincial ParksoT

determine levels of protection within the lowland Comox Valteyhere the most development
pressure is focussed and sensitive ecosystem loss in known to be ocethrargvVCS-CP team

compiled 2012-2013 protected areas information from the provincial gawent, the four
local governments, and the BC NGO Conservation Database partners, (Ducks Unlimited Canada,

The Nature Trust of BC, Land Trust Alliance of BC, The Land Conser&@ciature

Conservancy of Canada and The Island Trust Fund).

Lands designated in one or more of the following categbtieere }ve] & "% E}$

%4 Calculations were made in way that avoided double counting of lands Vileeimple ownership or

conservation covenant overlap with local, regional and provincial protected status.
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x Local government parks and greenways. These areas may be designated for a variety of
human uses and activities.

X Provincial government parks, ecological preserves and Wildlife Management Areas

x Conservancy fee simple oed lands

X Private lands with conservation covenants registered on title

4.1 Measuring Protected Area

The following 2012-2013 protected areas map layers were analyzed iraprcM
a. Local government

Cumberland Parkgur516_Parks.shp

x Comox Public Open SpadeublicOpenSpace.shp

x Courtenay Parks and GreenwaySourtenay Parks.shp

x Comox Valley Regional District Parks and GreentRggionalParks.shp

X

b. Provincial government
x  Wildlife Management Areas TA_ WMA_SVW _polygon.shp
x Parks and Ecological ReserntdsA_ PEP_SVW_polygon.shp

c. Conservancies
X British Columbia NGO Conservation Database, Conservancy Interest Rpivitss
indicate conservation parcels including covenant and fee simple larithén whe CVCS
project areg - ConsDB_2011 ClipToCVCSaoi_utm
x British Columbia NGO Conservation Database, Fee Simple Ownership -
ConsDB _v2012_ FeeSimpleBasic_QAd_ForDistribution

A key part of the protected area analysis was to identify overlap betweeservancy interest
and government protection, to avoid double-counting these areas fdll@ving attributes
were added to the government protected areas layers to accommodate this analysis

*To protect landowner privacy, the BC NGO Conservation Dat&aeieers does not make parcel specific
covenant information available; however, they were able to supply the rarmbhectares of covenant land
within the CVCS project area. This total may over-represent the amount @fi@oted land as it is based on legal
parcels whereas in some cases covenants do not apply to entire pgreetonal communication, January 24
2014: email from Jenna Cook GIS Technician, The Nature Trust of BC/Ducks Unlmaitie). Ca
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Table 7. Attributes Added to Government Protected Areas Layers

Field Name Contents
Unique parcel identifier from the Conservation Interest Points layer -
CID_PCL indicating conservancy interest such as conservation covenant or feeesi

conservancy ownership.

The name of the conservancy layer (point or polygon) that overlapstinath
government protected area polygon

CONSV_TYH Type of conservation interest: covenant or fee simple

Cons_Type

The conservancy Fee Simple Ownership layer was converted from multi-gangte-part to
separate the area into individual polygons.

TheSelect by Locatiotool was used on each of the government protected areas lagers t
identify if overlap occurred with Conservancy Interest Points or Fee Simple Ownership
polygons. Where government protected area was intersected by a Conservancy Interest
Point, the unique ID of that point was recorded in ti#P_PClield table and

Z}ve ziliiz 0]%d} s " Wwhz pegorfled in th€ons_Typéeld. Where a government
protected area was intersected by a polygon from the Fee Simple Ownership layer

Z }ve zA1i11z& "Ju% o zD was lachrdedmah€ons_Typéeld.

When a Conservancy Interest Point and/or Fee Simple Ownership polygon overlapped a
government protected area, an assumption was made that the conservancy interest
corresponded with the legal boundaries of that parcel; however ateuracy of the property
boundary information varied in the different layers (in some casesrtteggection of layers
was due to this variation and the parcels did not actually inters€ch) this reason all areas of
overlap identified using th&elect by Locaticwol had to be checked and tHeONSV_TYPE
field entered manually.

4.2 Measuring Protection of SEI

To measure protection of SEI areas, the protected areas map layers vpgeddo the
Nanaimo Area Lowland portion of the CVCS-CP project area (with 350 masdine buffer)
and were then intersected with the Version 3 SEI map layea amounts were recalculated
on all the resulting map layers. Attribute tables were exported andiind into a spreadsheet
for analysis and the amount of SEI protected was tallied.

The accumulated modification (Accum_Mod) codes were filtered terd@ne the current
amount of protected SEI that is remaining viable and the amthattis intact.
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5 Project Results

To be consistent with the original SEI and Version 2, the reswoisded below are based on
SEI primary ecosystem typehe SEI database allows for complex ecosystem polygons to be
assigned with two ecosystems codes (indicating primary and secondary ecosystéitespure
ecosystems are given just a primary ecosystem code (see Appendix 1 for an eaplahtie
possible values for primary or secondary SEI ecosystem type). It is importaote that

0 po 3]JvP E 38}3 0c ¢ }v % E]Ju EC tenpetGslghlySC% o}v AJoo
underestimate ecosystem loss, since an ecosystem may be present in complexed ecosystems as
the secondary ecosystem and thus not quantified in the summaffes.

During the Version 2 assessment, 613.6 hectares of SEI ecosystems were idemtified
mapped. These were considered by Environment Canada to be an oversighh&dinst SEI

and were added to the original amount his convention has been followed in order to account
for the Version 3 addition of 550.1 hectares. The additioncosgstems can be attributed to
improvements in the resolution of aerial imagery and the use of digiatechnology. In
addition, changes on the landscape (such as clearing around fonestéhds and riparian
areas) can reveal ecosystems that were not previously visible. It is likeljutther

assessments of the SEI will discover ecosystems not previously inventoried.

5.1 Ecosystem Representation

Figure 5 below shows that certain ecosystem types represent a larger porttbe &fnd than
others do. Note that the graph below depicts all the ecosystems vt by the SEI up to
2012 and includes those that have been lost or disturbed. As iBtecosystems become
increasingly rare, there is increased need to also conserve and restosgstems that have
been modified by disturbance.

% Axys Environmental Consulting Ltd. Revised June 2005 (p15).
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Figure 5. Representation of Comox Valley Lowland SEI Amount by Ecosyistee
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5.2 SEI Disturbance

This section provides a summary of disturbances to the SEI over the twengbgbaeen

1992 and 2012. The results include ecosystems that have been addeel 1 database since

the original mapping in 1992. During the first SEI, 11805.0 hectares sifigerecosystems

were recorded within the Nanaimo Area Lowland portion of the CVC8agpajea. During the
Version 2 assessment by Axys Consulting, 613.6 hectares of additional SEI ecosystems were

identified and mapped in the CVCS projectare@ ~ ]+ }A EC_ }( §Z -«

]S]}v 0 ¢ ve

ecosystems in Version 2 was attributed to improvements in the aerial imagestbmfirst SEI;
therefore these additions were considered by Environment Canada to beesight from the

first SEI and were added to the original amount.

Since 2002, detailed mapping and inventory by Project Watershed $acidtother agencies
have identified ecosystems that had not been recorded in theTBiEse areas were checked by

a vegetation ecologist and 550.1 hectares of additional ecosystem was addwsel St

database in Version. Bue to improvements in aerial imagery and the availability of digital

technology, it is likely that each further assessment of the SEI will diseocegystems not

previously inventoried.
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The disturbance results below are also adjusted to account for areasewhe primay
ecosystem code was reinterpreted during assessments of the original SEI iarD@@12

(refer to Section 3.1.6 for an explanation of why ecosystem type(s) mayrterpgeted

during assessmentpnly ecosystems whose primary ecosystem type did not change (due to
being reinterpreted by a vegetation ecologist) over the twenty year periodpelaled in the
results calculations. }*C+3 ue $Z $ A E E Jvd8 E%E 8§ Jv A C 3Z 3§ ] v]|
primary ecosystem type (e.g. the primary ecosystem category or the secondary ecosystem
changed) were retained for the purpose of calculating resuitsvVersion 2, the primary SEI
ecosystem types for original polygons totaling 320.0 hectares were reintegpréhis
represents 2.7 percent of the original SEI area that was excluded fretotals for Version 1
and 2. In Version 3, primary ecosystem types were reinterpreted for 51.6 hecitee SEI

that was added in Version 2. These areas are excluded from the totafefsion 2 and 3.

Results are provided for the amount of ecosystem considered to be Las$iof56.2.1), and the
amount of all ecosystem impacted by modification (including ali, Emagmentecdr Reduced
areas) (Section 5.2.2).

5.2.1 Ecosystem Loss

Ecosystem losses consist of polygons recorded as delezétler due to disturbance,
fragmentation or remnant assessment. The loss of an ecosystem can be theofesul
accumulated impacts that have taken place over time, until that ecosyséenma longer be
considered intact or complete; it is unable to support naspecies and biological
communities.

The chart and table below illustrate the losses of SEI ecosystemiatatoccurred between
1992 and 2002 and between 2002 to 2072t provides an overview of how rates of loss have
changed over the two ten year periods. The chart shows dramatically hewirtie ecosystem
types comprise very different proportions of the Comox Valley lowland. For dga@pastal
Bluff, Sparsely Vegetated and Woodland ecosystems each comprise less theatét@s of the
SEI and barely show on this chart.

" The amount shown in these charts and graphs are based on the adjuste@&EWhdnich includes ecosystems
that were added during assessments of the original SEI in 2002 and 2012 and excludstemsosywhich the
primary ecosystem was reinterpreted in either 2002 or 2012.
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Figure6. Decline in Comox Valley Lowland Ecosystems due to Loss
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forested ecosystems: Older Second Growth Forests, Woodlands and Older Fosests.dilace
1992 have been: 50% of Older Second Growth Forest, 39.4 percent of WoagiBaBghercent

of Older Forest, 11.5 percent of Terrestrial Herbaceous ecosgsiebpercent of Riparian
ecosystems and 2.7 percent of Wetland ecosysterhgre has been no loss of Coastal Bluff or
Sparsely Vegetated ecosystems recorded within the twenty year period.

Though losses to Woodland ecosystems and Seasonally Flooded Agri¢uéldsloccurred in
the first ten year period, there were no new losses recorded over the seoendd. The pace
of loss of Riparian, Wetlands and Older Second Growth Forest ecosysterad slightly in the
second ten year period. The pace of loss slowed more significantly for aldest ecosystems.
The amount of loss of Terrestrial Herbaceous ecosystems however, increasadasigpif
between 2002 and 2012 compared to the ten years prior. Furtheriipgsi required to
determine how these changes in rates of loss of sensitive ecosystems makdukth changes
in land use, development or resource management practices.
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Table 8. Loss of Comox Valley Lowland Ecosystems over two ten yei@adge

Loss of Comox Valley Lowland Sensitive Ecosystems (area in hectevesiwo ten
year periods between 1992 and 2012.

Adjusted Lost Lost
Primary SEI Ecosystem Type SEI 1992 - 2002 2002 - 2012

Amount* Area % Area %
Coastal Bluff 8.3 0.0 0.0% 0.0 0.0%
Terrestrial Herbaceous 329.8 4.4 1.3% 33.6 10.3%
Older Forest 702.6 180.7 25.7% 53.0 10.2%
Riparian 2324.0 97.8 4.2% 77.2 3.5%
Sparsely Vegetated 17.0 0.0 0.0% 0.0 0.0%
Wetland 2262.2 48.0 2.1% 14.7 0.7%
Woodland 16.2 6.5 39.9% 0.0 0.0%
Totals (Rare and Threatened
Ecosystems) 5660.1 337.3 6.0% 178.6 3.4%
Seasonally Flooded Agricultural Fig 471.3 6.5 1.4% 0.0 0.0%
Older Second Growth Forest 6465.3 1951.9 30.2% 1283.9 28.4%
Total (Other Important Ecosystems| 6936.7 1958.4 28.2% 1283.9 25.8%
TOTALS 12596.7 | 2295.7 18.2% 1462.5 14.2%

*The adjusted SEI area includes ecosystem additions and excludes reinterpigtad/gcosystems identified
during assessments of the original SEI in 2002 and 2012.

5.2.2 Ecosystem Modification

In addition to losses, SEI polygons may be recorded as fragmented and/cece®&El
polygons are recorded as fragmented where disturbance areas are too smajltivedor are
spread throughout a larger polygon and cannot be differentiated. Sheéevel of
fragmentation within polygons was not assessed as a percentage, it can cstigtéa that
polygons recorded as Fragmented have been impacted by some amount of fragme titaiio
comprises less than twenty-five percent of the polygon (fragmentation oftgrélaan twenty-
five percent of a polygon results in that polygon being recorded ag&adedetion).

Reduced polygons are those in which some portion has been delettbddisturbance, thus
impacting and reducing the size of the original ecosystem. The vulngralbithese areas is
increased due to their modified size, shape and/or their exposureetghboring disturbances.
With adequate time and resources, ecology experts can determine whether thessant
areas are still viable ecosystems. Ecosystems no longer considered vialldhveoube
recorded as Deleted due to Remnant Assessment (DR) in the SEI database.
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Modification to the SEI during the ten year period between Versiand 2 vas calculated by
tallying area totals for primary ecosystems according to the modifindypes recorded in
Version Xrefer to Table 2 above for descriptions of the individual modiicatypes). SEI
modification over the twenty year period between Versions 1 and 3 werilzded using the

accumulated modification types recorded in Version 3. The AcatediModification Type
codes are described in Table 9

Table 9 Codes used to Calculate Accumulated Modification to SE| between @2

Accumulated | Status Description
Modification
Codes e.g.
DD N, DF_N| Deleted/Lost | Polygons that were deleted in either Version 2 or Version
DR_N, A DD assessments. The ecosystem is considered no longer via
F DD, R,DD
N_F, RF_RH Fragmented | Ecosystems that were recorded as fragmented in Version
A RF, N_RF Version 3 (even if in combination with other modification
codes £ %S Z .dh8 ecpsystem is impacted but like
still viable.
A RIl, R_RI, | Reduced Polygons that were recorded as reduced in Version 2 or
R_R, R_N, Version 3 (even if in combination with other modification
RI_N codes /£ %a§niented[- those polygons were categorize
as fragmented). The remaining ecosystem is impacted bu
likely still viable.
N_I, N_N, A| Intact Ecosystems that were added in Version 3 or are a
| N,A N, I combination of Added, No change, or Re-interpreted codeg
Al These ecosystems are considered still viable.
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Tablel0 and Figure 7 summarize changes to the seven rare and threatened ecosystemrgpiee awo other important
ecosystem types mapped by the SEI, over the twenty year period from 1992 to 2012

Tablel0. Disturbance to Comox Valley Lowland Sensitive Ecosystems from tt92Q12

Adjusted 2012 2012

SEI Primary Ecosystem Type Amsoilnt I(‘:Z; sz,f)t Fra%r_r:ae)nted Frag(r(;snted R?S'L;c):ed Re(((j;;)c el Remaining| Remaining

(Ha) Intact (Ha) | Intact (%)
Coastal Bluff 8.3 0.0 0.0% 8.3 100.0% 0.0 0.0% 0.0 0.0%
Terrestrial Herbaceous 329.8 38.0 | 11.5% 132.8 40.3% 11.0 3.3% 148.1 44.9%
Older Forest 702.6 233.7 | 33.3% 136.0 19.4% 135.0 19.2% 197.9 28.2%
Riparian 2324.0 | 175.0 | 7.5% 681.8 29.3% 296.9 12.8% 1170.2 50.4%
Sparsely Vegetated 17.0 0.0 0.0% 4.3 25.2% 0.0 0.0% 12.7 74.8%
Wetland 22622 | 62.7 | 2.8% 527.4 23.3% 58.6 2.6% 1613.6 71.3%
Woodland 16.2 6.5 | 39.9% 3.5 21.6% 0.9 5.8% 5.3 32.7%
Totals (Rare and Threatened Ecosysty 5660.1 | 515.8 | 9.1% 1494.0 26.4% 502.4 8.9% 3147.8 55.6%
Seasonally Flooded Agricultural Field | 471.3 6.5 1.4% 124.0 26.3% 184.1 39.1% 156.7 33.2%
Older Second Growth Forest 6465.3 | 3235.8| 50.0% 2919.2 45.2% 205.6 3.2% 104.7 1.6%
Total (Other Important Ecosystems) 6936.7 | 3242.4| 46.7% 3043.2 43.9% 389.7 5.6% 261.4 3.8%
TOTALS 12596.7 | 3758.2| 29.8% 4537.2 36.0% 892.1 7.1% 3409.2 27.1%
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The chart below shows the reduction in the amount of SEI considetact fundisturbed by
human activity), by ecosystem type, from 1992 to 2012 due to loss, lhasvdue to cumulative
modifications by fragmentation and reduction.

Figure 7. Disturbance to Comox Valley Lowland Sensitive Ecosystems1f992 to 2012

Disturbance to Comox Valley Lowland Sensitive Ecosystems from 199z
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5.2.3 Modification by Ecosystem Type

The section below describes changes from 1992 to 2012 for each of the Hieedkstem
types. Amounts that have been lost (deleted), fragmented and/or red(icedfragmented,
reduced, or both fragmentednd reduced) as well as what is remaining in an intact state, are
given. Where ecosystem losses have occurred, information is provided dt@htiman
activities that have caused those losses (human activity is indicaterstoylzhnce type; refer

to Section 3.1.1 for a description of the disturbance types usékis assessment).

This report does not provide information about the human acteitiesulting in ecosystem
fragmentation and reduction. This is because disturbance type has notrieeerded
consistently for fragmented and/or reduced ecosystems throughout gsessment period.
This may be because the causes, although signifiea@tften too small to map or identify
conclusively at a 1:10,000 scale. For example, causes of fragmentation cde sialler
roads, trails and recreational vehicle tracks.
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Coastal Bluff

Although no loss of Comox Valley coastal bluff ecosystems is recordedyondesd percent
were impacted by fragmentation by 2012. The vegetated coastal l{exésnples include
Willemar and Kye Bay Bluffs) comprise only 8.3 hectares within the pesgsr. Coastal bluffs
contain distinct plant communities that are adapted to the haetments that shape the
coastline environment.

Coastal Bluff Ecosystem 192812

100% 100% 100%

90% N

80% \Q%

70% \ Intact
60%
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30% 25% \ eeeeelost
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0% 0% \ 0%

1992 2002 2012
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Terrestrial Herbaceous

Terrestrial Herbaceous ecosystems are open wildflower meadows and grasgpshillsually
interspersed with moss-covered rock outcrops. Examples of this ecosygbencan be found
on the northern shore of Comox Lake. Twelve percent of terrestrial herbaceoagstems
have been lost and forty-four percent are fragmented and/or redycedy forty-five percent

(148.1 ha) remains in an intact state.

Terrestrial Herbaceous Ecosystem 192Q12

100% 100%

90%
80% \
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e 45%
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30% eeoee| OSt
20%
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0% L <eeosssss P Y X B
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Of those terrestrial herbaceous ecosystems recorded as lost, this loss is maiblytedt to
development including industrial, road and urban use. Clearing/loggial3® a significant

contributor to the loss of terrestrial herbaceous ecosystems.

Human Activities Resulting in Loss of Terrestria
Herbaceous Ecosystems 192P42

O Clearing/
logging
O Development

Clearing/
logging, 47%
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Older Forest

Thirty-three percent of forests over one hundred years in age have begrthirty-nine
percent fragmented and/or reduced. Only twendyght percent (197.9 ha) remains intaén
example of Older Forest ecosystem can be found along Rosewall Creek.

Forest > 100 years old 199812

100% 100%
90% \
80% \
70% \
60% \

50% \\ 38% Fragmented and/or
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30% 360..' X A 33%
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Intact
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Of those Older Forest ecosystems recorded as lost due to disturbamcedjor cause is
clearing/ logging.

Human Activities Resulting in Loss of
Forests >100 years old 192012

O Clearing/ logging

O Development

Clearing/
logging, 96%
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Riparian

dZ <Z}E e« }( SZ }urpsssteam€ amd lakes support riparian ecosystems. The
riparian soils and plants feed, cool and stabilize the aqeatironment and are critical for
wildlife. Half of the SEI riparian ecosystems have been lost or destuvbtween 1992 and
2012 fify percent (1170.2 ha) is remaining intact. Note that the amourare& recorded as
fragmented and/or reduced decreases between 2002 and 2012. This showsothatamount
of riparian area recorded as fragmented and/or reduced in 2002 was substydeleted in
2012.

Riparian Ecosystem 1992012

100% 100%
90% \
80% \
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60% -
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Eighty-two percent of the loss to riparian ecosystems is attributeddaririg/logging. Eighteen
percent is attributed to development - mainly roads, according to Vergidisturbance
records.

Human Activities Resulting in Loss of
Riparian Ecosystems 1992012

Development
18%

O Clearing/ logging

O Development

Clearing/
logging, 82%
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Sparsely Vegetated

Sparsely vegetated ecosystems are the third smallest ecosystem type, by area (lih@hea),
lowland Comox Valleyhey exist in only a few spots along our coast e.g. Air Force Beach. These
are sandy, gravelly or rocky areas along the coast where plants are just be@stahtished.

No loss to sparsely vegetated ecosystems was recorded over the twenty year peri@gnpw

they have been significantly impacted by fragmentation and only 12ctahes remains intact.

Sparsely Vegetated Ecosystem 192@12
100% 100%
90% \\
80% %

70%
60%
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40% Reduced
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20%
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Wetland

Almost a third of wetlands recorded by the SEI in 1992 have beenrlospacted by human
activity over the intervening twenty years. The impacts on wetlands from fragmentate
significant but are too small to map at a 1:10,000 scale. Causes inoladi@nd trail building
and incursion by recreational vehicles.

Wetland Ecosystems 1992012
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The major cause attributed to the loss to wetland between 1992 201tP, is development,
including rural use, roads, agriculture and urban use.

Human Activities Resulting in Loss of
Wetland Ecosystems 1992012

Clearing/
logging, 25%

O Clearing/ logging

Development, O Development

75%
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Woodland

Woodlands are the second smallest ecosystem by amount represented in theasta The

SEI has mapped only five Woodland areas of greater than 0.2 ha in gizeGomox Valleyt

includes one extremely rare Garry Oak stand at Ships Point as well as etidualis stands
over sixty years of age. As of 2012 only thirty-three percent (5.3 lthpsé areas remaed in
an intact state.

Woodland Ecosystem 1992012

100% \100%
90% \
80% \
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The human activity most heavily impacting woodlands is developmerinly urban use,
according to Version 2 disturbance records.

Human Activities Resulting in Loss of Woodlanc
Ecosystems 1992012

Clearing/
logging, 9%

O Clearing/ logging

O Development

Development,
91%
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Seasonally Flooded Agricultural Fields

Seasonally flooded fields are water receiving areas (often former wetlanatshave been
modified by agriculture. In the Comox Valley lowland they serve an importanasaarrogate
habitat for migratory birds. A well-known example is the fields ef@wourtenay River
floodplain, visible along Dyke Road. Only one percent of seasdoaltietl field ecosystem has
been lost, yet sixty-five percent has been fragmented and/or reduced owartinwyears

Seasonally Flooded Fields 19212
100% \100%
90% \
80% \
65%

70%
68 (yo 65% Intact

0
50% \ Fragmented and/or
40% \ Reduced

\33%_______ 33%
30% eeeee| OSt
20%
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0% L 0% eirnansnnnsnsnns 1%
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Seasonally flooded fields have been previously cleared and modbifiedman activities. The
loss of one percent of these areas that is recorded for the peretdiden 1992 and 2002, is
attributed to further modificationt comprised of urban and agricultural use.
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Older Second Growth Forest

These forest stands of 60 to 100 years in age, comprise over ha# 8Ehecosystems of the
lowland Comox Valley; they are the old forests of the future. Amongstlétude of other
functions, they moderate the climate; stabilize soils and streankbaand clean the air. Since
1992, fifty percent of this ecosystem has been deleted and only adraftivo percent; 104.7
ha) exists in an intact stat&he forests surrounding Maple Lake are an example of Older
Second Growth that has been reduced and fragmented since. Ng82 that the amount of
area recorded as fragmented and/or reduced decreases betv@8@ and 2012. This is
because a significant amount of the area recorded as fragmented anetdloced in 2002 was
deleted whenreassessed in 2012.

Forests 60-100 years old 192912
100% 106%
90% \
80% \
70% \ 6% Intact
60%
50% \\ i igz//o Fragmented and/or
40% \ 30%..."' ° Reduced
30% s eeceelost
20% Y -\.\
132//: 0% L 2 2%
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The primary activity resulting in loss of forests 60 to 100 years cldasing/logging.

Human Activities Resulting in Loss of
Forest 60-100 years old 199012

O Clearing/ logging

O Development

Clearing/
logging, 89%
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5.3 Protection of Land and SElI in the Lowland Comox Valley

Together, local and provincial governments and conservancy organizations protect
approximately2528 hectares within the Comox Valley lowland (see Tabletli$)constitutes
only 3.6 percent of the lowland area land base

Table 11. Land Protection in the Lowland Comox Valley

Area
Agency and designation Protected

(Ha)
Local Government and Conservancy -Park and Greenway 1662
Province - Park and Ecological Preserve 370
Province, Local Government and Conservancy - Wildlife Management Ar

132
(WMA)
Conservancy ownership 345
Private lands with conservation covenaht 19
TOTALS 2528

Local governments protect the majority of land in the lowland Comox Vétlesome cases,
these areas receive additional protection by way of conservancy ownershimsem@tion
covenant. Only a portion of the lands protected by local government are managedtire,
however The total shown above includes those areas set aside as sports fields timtaka
greenways and play grounds.

Table 12 shows thatf the ecosystems recorded by the SEI, 1377.8 hectares are protected and
that this comprises 10.6 percent of all the lowland Comox Valley SEl.dfithe SEI that is
protected is area that may be impacted by human use but is considerkd still viableAn

example of a protected area which is still viable, yet disturbedumdn activity is Goose Spit.
This is the only protected Sparsely Vegetated ecosystem in the \RRésidents seem to
instinctively understand that this sspecial and unique place; despite being fragmented by the
road running through it. The CVRD has made significant effort to eciduther fragmentation
caused by foot traffic and to educate the public about theergpecies that depend on this
uncommon habitat.

% This amount is derived from the estimated total amount conservation caveland within the CVCS-CP area of
interest, which was received from the BC NGO conservation database partners. Park/coxarkag was
subtracted because it is included in other categories.
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Only 6.8 per cent (238.3 ha) of the SEI that is protected is considebedstill intact
(undisturbed by human activity). Most of the intact SEI in the lov@omox Valley is
unprotected.

Table 12 Sensitive Ecosystem Protection - by SEI Type and Condition

2
© o
= [7p] () E o
= = 3| > o) >0
m [£2]8 S 38| 2 | § |3L (a2 o
— +3 o = © = © c =
Comox Valley o n Q| a9o = n 8 ks 5 5T | © ©
Lowland SEI 9 EL | L Q o O o 3 ©c38 |9 =
3 o | @ @ n 9 = = 29| 29
O - T )] > n =2 (@]
S L | W
LL
Area Protected (Ha] 0.0 3.2 91.8 | 105.4 2.3 172.4 0.7 86.4 | 915.6 | 1377.8

Amount Protected
(%)

Area Protected that
is considered Viablg 0.0 3.2 79.2 100.8 2.3 172.4 0.6 86.4 | 903.7 | 1348.5
(Ha)

Area Protected that
is considered Intact| 0.0 3.2 55.1 57.2 0.0 97.3 0.0 16.8 8.7 238.3
(Ha)

Amount of Intact
SEl that is Protecte( n/a 21% | 27.8% | 4.9% 0.0% 6.0% 0.0% | 10.7% | 4.8% | 6.8%
(%)

Amount of Intact
SEl that is bt n/a 97.9% | 72.2% | 95.1% | 100.0%| 94.0% | 100.0%| 89.3% | 95.2% | 93.2%
Protected (%)

0.0% | 1.0% | 13.1% | 4.4% | 10.5% | 7.3% 4.4% | 17.9%| 13.8% | 10.6%

Along with Table 12, Figure 7 shows that no intact Coastalé&laffystems remain. All of the

lu} £ s omrotgdted intact Terrestrial Herbaceous ecosystems are protected by the
province within the Comox Lake Ecological Preserve. The provincial Bowsgjidat®eserve
protects alli6 X6 % E v3§ }( 3Z o}Ao v }Ju}&E s oo C[*+ & u ]Jv]vP ]Jvs
ecosystem. Local and provincial government and conservancies together protectdeds/én
percent of the intact Riparian ecosystems. No intact Sparsely Vegetated or Woadltas are
protected. Only one of each of the very rare intact fen and bog typeetiinds are protected;
both are located in Seal Bay Regional Park. Of the other protected intact dstley are
largely made up of Wildwood Marsh, a Special Use park located in the GayifRever Estuary,
and Coal Creek Historic Park in Cumberland. Conservancies protect 10.7 percent obthe /[ «
intact Seasonally Flooded Fields. Less than one percent of intact OldedS&owth Forests
(aged 60 to 100 years) are protected.
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Figure 8. Protected Status of Intact Sensitive Ecosystem in the ComdsyMadwland in 2012

2012 Protected Status of Intact Sensitive Ecosystems in the ComdayVal
Lowland
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to increase protection of all SEI ecosystem types; particular any remantaeg Sparsely
Vegetated and Woodland ecosystems, which currently have no protection.
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5.4 Limitations

Assessment of Fragmentation

The Version 3 assessment did not include a full examination of fragnmtavels due to
limited resource levels and air photo timing. The aerial images useddodréision 3 update
were flown in August of 2012 and 2007 and therefore canopy cover tnasnaximum, limiting
the ability of the team to identify areas of fragmentation (patcloéslisturbance <0.2 ha in size
or linear disturbances too narrow to be digitized at 1:10,0€fey may include recreational
trails, smaller developments and lesser roads). The numbers representygppslrecorded as
Eragmented v eleted due to Fragmentatiof{containing areas of fragmentation adding up
to >25%) may underestimate the actual amoumkhough a disturbance fragmentation field
was included in the database (DIST_FRAGZ2), project resources ditbnofior a fragmentation
rate to be applied to polygons; therefore it can only be saat tor polygons recorded as

Z & E P u -uBosq polygons contain some level of disturbance due to fragmemtati

Remnant Assessment

Any portion of an ecosystem greater than 0.2 ha in size that remaiftedaapolygon was
deleted due to disturbance was recorded as Reduced in the databasgoimited project
resources, the team was not able to assess all of these reduced ecosystemsrtoidet
whether they may no longer be viable and therefore considered SElateeti

Assessment of Deleted Polygons
Polygons recorded as deleted in Version 2 or 3 were not assessed by the vegetatiogist
and no TEM attributes were recorded for these areas.

Field Check
Project resource did not allow for inclusion of a field cheakponent. All polygons which were
added to the SEI database in Version8 % }oCP}ve AZ] Z A & & }C&E e ZE

Z (& Pu wm¥erfion 3 have been flagged for field check by an ecologist (recoiitted WZ z [
underFLAG_2014eld).

Additions

Project resources did not allow for all of the additional ecosystemmstified by the team to be
added to the Version 3 database. Approximately twenty-four polygons vadentified but not
added due to time and resource constraints. Record of these polygassetained in a
separate excel table for inclusion as a future project.

Quality Assurance of Ecosystem Attributes

Project resources did not allow for independent quality assuraneetify that spatial edits

and ecosystem attributes added by the vegetation ecologist were made corr@cthlity
assurance could examine: a random sample of modified SEI polygon#yaivatlr spatial edits
were made correctlya random sample of all non-deleted SEI polygons to verify that SEI and
TEM ecosystem information is correct; and a random sample of ecosystems oategéasre-
interpreted ot coded Mod_Type2 'l') to verify that the ecosystem type haschahged.
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55 Recommendations for Further Work

These priorities have been grouped generally from higher priority todgasierity; however, all
are considered important for continuing to improve our knowleddge&ensitive ecosystems in
the Comox Valley.
x Complete vegetation ecologist review of th®@ }oCP}ve ] VvS](] ]Jv 8§Z ZZ 1}z }u
field as requiring ecosystem review and/or TEM attributes. These areas wetdiaten
during quality assurance as having been missed or containing patentors.

x Use the improved 3D technology and imagery now available to condubefurtork to
identify ecosystems missed by previous SEI mapping.

X Add the coastal bluff ecosystem at Point Holmes to the SEI. Conguth&iBC
Conservation Data Centre to determine whether a new SEI code for kruarBaity oak
woodland is required.

x Field check the most usual and vulnerable ecosystem types/classes e.g. polygons that
were coded as bog or fen or listed in the Poly_Com field as lpeisgjbly one of these
two wetland types. Field check polygoofsvalue that are being impacted by
recreational vehicles.

X Conduct a more in depth categorization of disturbance types ¢usia eight
disturbance types identified by Axys). The ability to link ecosystenrhdésiae to
specific human activities would increase the value of the informétorducation and
outreach purposes.

x Field check all or a portion of the polygons flagged for fiblecking by an ecologist
~E }E AlszZz Zz[ Jv §Z w&enrrezdurtéd becpnue available. Once
field checking is complete, record in the attribute table withasterisk (*) in the
Elg_Checkgfield.

X Assess polygon fragmentatiareither at a finer scale than 1:10K, or with aerial images
taken after leaf drop, in order to more effectively quantify the extehecosystem
fragmentation in the project area. The number of polygons recorded as Fragohént
this update is considered an underestimation, as well as the numbeslpdens (only
one) recorded as deleted due to fragmentation (containing areas of fragriienta
adding up to >25%).

x Conduct a remnant assessment of the polygons reduced by disturbaneteiordne
whether they are still viable due to size, shape or neighbouring rthiahces.
Ecosystems no longer considered viable would then be recorded as Deletdd d
Remnant Assessment (DR) in the SEI database. Remnant assessment of wetlands,
terrestrial herbaceous and sparsely vegetated ecosystems may be more chagdlengi
these may require field checks to determine viability.

X Conduct an assessment of Deleted areas to consider the following:
0 ecosystems which had been overlooked/erroneously deleted in previous assessments
e.g. terrestrial herbaceous (rocky outcrops) located within cleared/logged forested
ecosystems.
0 changes due to natural succession or restoration that may result in re-interpretation
0 opportunities for restoration
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Appendices

6.1 Possible Values for SEI Ecosystem Codes

The following definitions are copied directly from the domnt entitled Sensitive Ecosystems
Inventory of East Vancouver Island and Gulf Islands Attribute Defifit See Section 4.1.9
above for a discussion of adaptations to these codes for the CVCSduBidnce
assessment.

Coastal Bluff (CB) o

} S 0 op(( }eCeS ue E (}pv }v 8Z } o8 (EPruipgLs A}ld B[E
high tide mark. Many distinct plant communities have developed in nrespdo this relatively
harsh environment of crashing waves, currents, tides, winds, heat, storms and salt spray.
Coastal Bluff ecosystems have been divided into two distinct categories:
CB - Vegetated rocky islets and shorelines; and
CBcl - Vegetated coastal cliffs and bluffs.
These two categories encompass several different landforms that provide spediadidlife
habitats, and support distinct plant communities.

Seasonally Flooded Agricultural Fields (FS)

Seasonally Flooded Agricultural Fields are lands that have been modifegricultural use,

but have important wildlife habitat value during specific timéshe year. These fields are
located primarily in low-lying areas such as valley bottoms and deltasgef &lluvial rivers and
creeks. In some cases they are found on moisture-receiving sites, usuaslgociation with

lake shores, or lowlands adjacent to coastal bays. They are often former detlamd in many
cases, are located adjacent to surviving wetlands such as marshes, swamps, and de@ivsnea
In such cases, other environmental factors such as poor drainage or wétightable

contribute to flooding during the winter, fall and rainy season.

Terrestrial Herbaceous (HT)

Terrestrial Herbaceous ecosystems are open wildflower meadows and grasgshiisually
interspersed with moss-covered rock outcrops. They typically occur as grealhgs in

forested areas with gentle to moderate slopes not exceeding 30% gradesarehiexated

from outside the salt spray zone near shorelines, to the summits of falkland mountains
within the study area. Three categories of Terrestrial herbaceous ecosystem are recdgnized
this project:

HT t Sites with continuous vegetation cover;

HT:ro t Sites with rock outcrops as a dominant feature; and

HT:sht Sites with more than 20% shrub cover.

Older Forest (OF)

Older Forest is defined as conifer-dominated forest with an averageage of 100 years or
greater. The trees are generally large and tall, reaching up to 1.5ranmetier and over 50m in
height. Older Forest is often found in combination with Olderdded Growth Forest (SG) and
occasionally with Terrestrial Herbaceous ecosystems (HT). Two categories are identifiesl

# Axys Environmental Consulting Ltd. (December 2@®b)sitive Ecosystems Inventory of East Vancouver Island
and Gulf Islands Attribute Definition®nline resource available at BC Ministry of Environment EcoCat: The
Ecological Reports Catalogue.
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project:
OF:cot Coniferous forest stands; and
OF:mxt Coniferous forest stands comprised of more than 15% deciduous trees.

Riparian (RI)

Riparian ecosystems occur on floodplains adjacent to lakes, streams and rivershigheseil
moisture and light conditions support distinct soils and plarhmunities. They vary in width
from less than one metre along stream banks to more than 100 metres g fivers.
Riparian ecosystems are divided into categories based on structural stagleeapicesence of
gullies. They are often a complex or more than one structural stage becétisarchighly
dynamic nature; the dominant stage is listed first (e.g., RI:4:5:6:9).

RI:g t Riparian gullies;

RI:1t Sparsely vegetated areas and gravel bars: moss and lichen dominated, <10% 0éed, <2
shrub/herb;

RI:2 t Herb: herb dominated, <20% shrub, <10% treed;

RI:3 t Shrub/herb: >20% shrub, <10% treed;

RI:4 t Deciduous pole/sapling stands: trees >10m tall, densely stocked, $8a49 old;

RI:5t Young deciduous forest: self-thinning evident, 40-80 years old;

RI:6 t Mature coniferous-deciduous forest: 80-250 years old; and

RI:7 t Older forest: >250 years old

Older Second Growth Forest (SG)

Older Second Growth Forests are the most common forested ecosystem in thedyErsa.
They function as both essential habitat areas for many wildlife speciegsapdmary
connections between ecosystems in the highly fragmented landscape @éorgia Basin. All
Second Growth Forests have been disturbed by logging or other humanbdiste since the
settlement of Vancouver Island and the Gulf Islands began in thelenodidhe 19th century.
There are two distinct sub-categories of Older Second Growth Fordst ISEI study area:
SG:co - Large stands of conifer dominated forest between 60 and 189ogldawith less than
15% deciduous tree¥;and

SG:mxt Stands with more than 15% deciduous tree cover.

Sparsely Vegetated (SV)

Coverage consists mainly of sand, gravel or bedrock and little vegetation. Sbstnal plant
communities have adapted to this harsh coastal environment charactebyedashing waves,
salt spray, shifting sands, exposure to winds and sun, and (with régéné cliffs and bluffs)
low moisture and nutrient conditions. Sparsely Vegetated ecosystems erasstipree unique
landforms that provide specialized wildlife habitats and suppenvly-developing plant
communities:

SV:cl - Inland cliffs and bluffs;

SV:sd - Coastal sand dunes; and

SV:sp - Coastal gravel and sand spits.

Woodland (WD)
Woodlands are open forested areas comprised of pure stands of Gargnolakixed stands of
Douglas-fir/Garry oak and Douglas-fir/arbutus. Remnant stands of tireghaspen are also

% The SG:co code has changed to MF:co in the new provincial mapping standardsi¢B¢ diEnvironment
December 200&tandards for Mapping Ecosystems at Risk in British Columkaacount for third growth forests
that are now 60-100 years of age. The SG unit was retained in this disturbaassrasat for analysis purposes
and is understood to include some third growth stands.
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found in wetter sites. Their understorey is characterized by a rich mosaitdflowers,
grasses, shrubs and mosses. Woodlands are found on south facing slopey ¢datknd
bedrock dominated areas. The disturbance or soil conditions ¢f sreas restrict the
establishment of closed conifer forest and promote Garry oak regeneration. Aol also
occur in combination with other ecosystems such as older Dougléwdst (OF), Older Second
Growth Forest (SG) and Terrestrial Herbaceous (HT).

Wetland (WN)

Wetland ecosystems are characterized by seasonal or year-round water, either at or above t
soil surface or within the root zone of plants. They are foumareas of flat, undulating terrain
and colder wetter climate. Wetlands encompass a range of plant comrasinitinich includes
western redcedar/skunk cabbage swamps, cattail marshes, Sphagnum moss dorbmgged
and coastal salt marshes. The six Wetland classes recognized by theusE] incl

WN:bg t Bog: Acidic, nutrient-poor wetlands that characteristically support Spiragnosses
and ericaceous shrubs such as Labrador tea and bog-rosemary. Being genersly ismia
mineral rich groundwater or surface water, their primary source of water andenis is from
rainfall;

WN:fn t Fen: Underlain by sedge or brown moss peat, fens are closely relategsoln
addition to rainfall, fens receive mineral and nutrient-enriched watenfigpslope drainage or
groundwater. Thus a broader range of plants, including shrubs and eed, is able to grow;
WN:ms t Marsh: Characterized by permanent, seasonal or diurnal flooding oentxrich
waters. They include: freshwater marshes which are dominated by rushes, sedggiaases;
saltwater marshes; and estuarine marshes occurring at the mouths of most ofdijor rivers;
WN:sp t Swamp: Wooded wetlands dominated by 25% or more cover of flood-toleraed tre
shrubs. Characterized by periodic flooding and nearly permanensstface waterflow
through mixtures of mineral and organic materials, swamps are high in nutrient, maregal
oxygen content.

WN:sw - Shallow Water: Wetlands characterized by water less than 2 m inidepth
midsummer, support less than 5% rooted vegetation. They serve as important hialpitat
waterfowl and support fish, insects and amphibians.

WN:wm t Wet Meadow: Wetlands which receive water from run-off or seepage,paavide a
grassy overall mixture of flood tolerant grasses, low sedges, rushes and forbs. d¥etfean
occur as mosaics of several classes (e.g. WN:ms:sp:sw) or are transitional betwetassgs.
In addition, Wetlands may occur in complexed units with other ecosystmh as Seasonally
Flooded Agricultural Fields (FS), Riparian (RI) and Older Second Growth (SG)
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6.2 Sensitive Ecosystems in the Comox Valley Regional Distric t

View the full sized map on the Comox Valley Conservation Strategy weligtéwww.cvconservationstrategy.org/cvcs-
documents-maps/.
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